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alumni events calendar

Oct. 14-16—Cont, Ed. “Maintenance Management
for the Mining Indusiry,” Keystone, CO. For
further information contact K.M. Barbour,
CSMAA.

Oct. 23—SME  Convention, Minneapolis, MN,
Lunchecn, The Leamington; 11:30 a.m.

Oct.  24-25—HOMECOMING, Reunion classes
1960, 1965 5 1970. Banquet, Oct. 24, 6:30
p.m. Holiday thn West. Game, Oct. 25—
Western New Mexico.

Nov. 4-6-~Cont. Ed. “Maintenance Management for
the Mining Industry,” Denver, CO. For further
information contact K,M. Barbour, CSMAA.

Nov. 12-14—Cont. Ed. “Sixth Institute on Mine
Health & Safety,” Goiden, CO. For further infor-
mation contact H.W. Emrick, CSM {303) 270-
0300, ext, 2321.

Nov. 18—5ExG Gonventicn, Houston, TX. Lunch-
eon, Sheraton-Houston, 11:30 a.m.

Nov. 19—GSA Convention, Atlanta, GA. Luncheon,
Marriott, 11:30 a.m.

Dec. 5—NWMA Meeting, Spokane, WA. Breakfast,
Davenport, 7:30 a.m.

Dec. B9—AIME-Arizona Mesting, Tucson, AZ.
Luncheon to be announced.

Dec. 8-11—Cont. Ed. "Maintenance Management
for the Mining industry,” Denver, CO. For fur-
ther information contact K.M. Barbour,
CSMAA.

Dec. 13-19—DECEMBER CONVOCATION; Ban-
quet, Dec. 18, Green Genter, 8 p.m.; Com-
mencement Exercises Dec. 19,

Feb. 11-13, 1981 —84th National Western Mining
Conference & Exhibition, Denver Fairmnt Hotel,
Denver, CO, sponscred by The Colorado Min-
ing Assn., 1515 Cleveland Pl., #3230, Denver,
CO 80202, (303) 534-1181.

Feb. 13--CMA Convention, Denver, CO. Lunch-
eon, Denver Athletic Club, 11:30 a.m.

Feb. 14—FOUNDER’S DAY BANQUET. Dioner to
he announced.

Feb. 22-26—AIME National, Chicago, IL. Breakiast
to be anrounced.

May 7-9—1981 COMMENCEMENT, Reunion
classes are 1926, 1931, 1936, 1941, 19486,
1951 & 1956. Banquet— May 8, Green
Center, 6:00 p.m.; Commencemsnt Exercises
—May 9.
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Texas Instruments is vsewed by : 3

many pecple as a technologlcal
leader in only one area: :

To the electronics mdustry e
we’re producers of semlconduc-
tor materials and components

To the oil industry, we're se;smlc' -'

data gatherers and processors
who help them find petrofeum-.
bearing formations.

o To growmg mlillons of con

o Sumers we're the people who

: watches

To manufactu rers of auto ¢

the way, industry could sclve all the
problems that face us, including the
energy probiems.

| represent, as the Secrefary's
Special Assistant, the Department of the
interior in seven Missouri river basin
states—Colorado, Wyoming, Utah,
Montana, North Dakota, South Dakota
and Nebraska.

The “Sagebrush Rebeilion” that
started in Nevada has spread to some
of those states. Although the stated
purpose of the rebellion is to regain
from the Federal Government owner-
ship of millions of acres of public tands,
the real reason behind the rebellion is
frustration with federal regulations and
especially those regulations relating to
land management,

| am also aware of the feeling in some
quarters that government, and especi-
ally the Federal government, can and
should solve all problems.

Neither extreme, of course, is correct,
and the real solution, toward which we
are moving, lies somewhere in between.

In the mining industry we have seen
hoth extremes at work—the period of a
half century or more ago when industry
solved problems its own way, to today
when government has increased its
regulation of the industry many-fold,

The last decade, especially has
experienced a rapid growth of laws
dealing with environmental protection,
industrial safety and public health.

Those laws did not spring full-born
from the minds of Congressmen, state
legisiators and city councilmen. They
arose from a demand by the public,
which became concermned about what
was happening to the environment. The
movement grew in the sixties, and
ripened in the seventies, and by the end
of the past decade, the environmental
feeling was as strong as at any time
during the ten-year period.

But in the closing years of the past
decade, another element had entered
into the picture—the energy crisis. Also,
there were disquieting forecasts, not
loudly heard nor widsly broadcast, that
a similar crisis might be impending for
other minerals and metals; the possi-
bility of OPEC-like cartels causing the
prices of some scarce and stralegic
minerals to skyrocket.

Will this development have any signifi-
cant meaning during the decade just
beginning?

To quote from a recent statement
made by Secretary Andrus, when he
and a wide variety of other leaders,
were asked this question by EPA
Journal, “The 1970’s were a decade of
historic environmental achievement.
How wili the 1980Q's compare?”’

Here is Secretary Andrus’ response:

“The next decade presents a siern
test for those who care deeply about
environmental values. The American
public has signalied many times that itis
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seriously concerned about our environ-
ment and is willing tc pay for its cleanup
and protection. But we must understand
that no one can sign a blank check for
open-ended costs. Our national
econcmy and our resilient political
systemn have their lmits too., As we
struggle to break free of over-depend-
ence on OPEC oil, and try at the same
time to maintain high living standards
and control inflation, we face growing
internal pressures. Public impatience
with seemingly endless delays based
on environmental purity could lead o a
bitter backlash from voters who need
jobs and wunderstandably want to
proceed toward energy independence,

“Environmentalists must learn to
forego the dubious battles for lost
causes, and concentrate instead on the
big opportunities to win Aew ground and
defend gains already won. Development
and technology can co-exist with a
clean environment and in fact can help
achieve one, if we are wise encugh to
strike the right balance. Man and his
natural surroundings are fated to live
together in tension, not perfect timeless
harmony. Let us make that tension
creative and turn it to worthwhile ends.”

If there is one thing to key cn in the
coming decade to determine the course
of future events, it might well be one
sentence from Secretary Andrus’
comment: “Development and tech-
nology can co-exist with a c¢lean
environment and in fact can help
achieve one if we are wise enough o
strike the right balance."

Years immediately Ahead Critical

| need not dwell upon the need to
develop new energy sources in this
Nation to overcome our dependency
upon foreign oil imports. This, of course,
will involve not only stepped up explor-
afion for cil and gas both on shore and
off shore, but mining and conversion of
energy fuels such as coal, oil shale, tar
sands, and uranium. Aside from this
need, | would like to emphasize two
other points, one of which deals
indirectly with the energy situation.

Programs to improve energy supplies
and ulilization can be expected to have
major impacts upon such materials as
chromium, cobalt, columbium, molyb-
denum, nickel, platinum, tantalum and
fitanium. Resistance to high femper-
atures, corrosion and erosicn is of par-
Hcular importance in energy-related
applications. Coal gasitication, coal
liquefaction, magnetohydrodynamics,
nuclear fission and fusion can be ex-
pected to make unprecedented de-
mands upon special-property mineral
materials.

Even convenlicnal thermal generation
of electricity couldd make unprece-
dented demands upon special-property
materials if air quality is to be

maintained. Today, electric ufilities in
the United States burn about 500
million tons of coal annually in pro-
ducing 43 percent of our electricity
from coal. It takes at least 15 tons of air
to burn a ton of coal. Thus, if we are to
clean up stack gas, we will have to
handle abcut 8 billion tons of hot
corrosive gases In the process.

Of the metals that are used in con-
nection with energy production, only
one—molybdenum—is produced do-
mestically in quantities that make this
Nation self-sufficient.

My other point in connection with the
criticality of the years immediately
ahead deals with the marked tendency
of our nation to draw increasingly on
overseas supplies of mineral com-
modities and proportionately less on
domestic sources.

The United States is not alone on
planet earth, and it must, for econcemic,
strategic and political reascns, develop
trade with other nations, particularly
those of the Third World. This means
importing from them those resources,
including minerals and metals, which
they are able to produce.

There is, however, a dislinction
between dependency and vulnerability.

it had been known for years, and in-
dustry and government had warned us,
that domestic oil production wouid
begin to decline in the early 1970's and
that we would be dependent upon
foreign oil to an increasing extent. But
foreign oil was available, and at a cheap
price, and consequently dependency
was not a scare word.

But the Arab oil embargo of 1973
changed the word “dependency” into
“vulnerability,” and Americans were
shocked to learn something they should
have known for years,

That shock has lead many to equate
the situation in oil with the dependency
of this country upon foreign supplies of
other mineral commodities. This is un-
fortunate, because the situation is not
the same in every instance,

Qil is universally needed, and its
source of supply is tightly controlled.
While some of the minerals that we
require are produced by fewer coun-
tries than export petroleum, these
minerais do not approach petroieum in
economic or industrial importance.

The question then becomes: How dc
we distinguish between dependency
and vulnerability, and who is to make
that distinction?

The answer to the second part of this
question is obvious: The government
must make the distinction, because only
the Government has the mechanisms
that can alter the pattern  of
trade—tariffs, quotas, tax credits, and
such.

Government programs that are being
developed can be grouped under four
general headings. They are:




¢ Refining our ability to forecast
production and demand trends;

® Research to develop solutions for
the major environmental problems
associated with mining and processing
metals, nonmetallic minerals, coal and
oil shale;

® Research into development and
beneficiation of low grade or compiex
ores;

* Work on sophisticated methods of
locating mineral deposits.

The need to differentiate between
dependency and wvulnerability is a
decision which must be made by the
Federal government. The decision must
involve virtually all Departments and
Agencies of the Government. A basic
part of that decision making process,
however, must be analysis of mineral
supply and demand projections.

The Bureau of Mines in the Depart-
ment of the Interior has just reorganized
itself around the concept of becoming
the Federal government's central
agency for mineral problem and mineral
policy analysis. The Bureau is
developing the ability to analyze mineral
trends and policy alternatives that are
suggested for implementation.

As the first step, the Bureau's
Minerals Availability System, or MAS, is
building a computerized data bank that
will contain information on the world's
minerals, deposit by deposit. This will

permit it to assess the world-wide avail-
ability of nonfuel minerals.

The Bureau recently published
“Copper Availability—Domestic,” that
uses MAS data on 73 key domestic
copper deposits of either reserves or
resources. The Bureau then developed
a detailed estimate of the costs of
mining and milling the ore from each
deposit, including capital expenditures
and operating costs for every step from
exploration through concentration. The
result is a tonnage-price relationship
that shows how much domestic copper
is available over a range of prices, at
rates of return varying from break-even
{0 15 per cent,

A study such as this will be a bullding
block for the Bureau's Analysis group,
which will use the MAS copper
study—and future studies—to con-
struct scenarios for possible future
developments. These projections and
analyses will permit quantitative defini-
tions of “dependency” and “vulner-
ability.”

MAS, however, is only one part of the
Mineral Information Systems being
developed by the Bureau of Mines. The
base program is the Automated Miner-
als Information System (AMIS). This is
an integrated data base system which
will include information on mineral pro-
duction, productive capacity, consump-
tion, industrial stocks, strategic stock-
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piles, imports, exports, reserves,
recycled materials and mineral land
classification for 34 selected critical
commodities.

AMIS is being developed in two
phases in order to meet unique user
requirements. Phase | will provide a
comprehensive base of minerals
information to support problem and
palicy analysis. Selected data on 34 of
the most critical commodities will be in-
corporated by fiscal year 1983 from
individual commodity canvass systems,
foreign trade and production data
systems, and the Minerals Availabifity
System. By the end of fiscal year 1981,
12 commodity data bases will be In
place and 11 additionat bases will have
been designed, developed and ready
for testing. Phase Il will develop efficient
commodity data systems and AMIS. At
the current level of effort a prototype
Phase Il commodity data system will be
completed in fiscal year 1981 and com-
pletion of the ful 34 systems is
scheduled by fiscal year 1985,

In addition, there is the Minerals
Industry Location System {MILS) which
is a component of the MAS property
identification and selection process.
This will provide geographic coordin-
ates and other identifying information on
deposits, mines and processing plants.
MILS data will provide the primary input
for computer generated overlay maps
with wide application for mineral and
land use decision-making. Both MAS
and MILS will provide Important infor-
mation to the Automated Minerals
Information System,

At the present funding level, the MAS
reserve classification will be completed
in FY 1987 and supply curve analysis in
FY 1983 for the 34 critical commodi-
ties.

The need for research to make mining
and mineral processing compatible with
environment protection, public health
and industrial safety is a pressing one.

Newell Orr ’54
Vice President
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This is a matter of great concern to
the mining industry, and the increasing
costs of regulation of environmental,
health and safety matters is said tobe a
significant factor is shifting supply from
domestic to foreign sources.

During the 1980’s, the Bureau of
Mines Minerals Environmental Tech-
nology program will continue to develop
solutions for the major environmental
problems associated with mining and
processing metals, nonmetallic miner-
als, coal and cil shale. Environmental
problems arising from conventional
surface and underground mining
processing will be addressed, as well as
the problems of future operations such
as in-situ extraction and ocean mining.
Major emphasis will be placed on
providing the technology to facilitate
regulatory decision making and com-
pliance with environmental regulations
and performance standards.

The Bureau's Minerals Health and
Safety Technology program will con-
tinte to develop remedial solutions to
the existing, immediate problems of the
minerals industry, and, at the same time,
will continue Yo research effort
necessary for the design and develop-
ment of inherently safer and healthier
mining and processing systems of the
future. Increased emphasis will be given
to eliminating or reducing the hazards
encountered in metal and nonmetal
mining, without weakening the research
effort directed at the problems of the
coal industry.

in order to encompass the entire
minerals cycle, it is planned to expand
health and safety research efforts in
mineral processing. The Bureau will
maintain its role within the Federal
Government as the research arm
responsible for providing the tech-
nological base to support new or
improved standards to facilitate mining-
related regulatory activities of other
government agencies, and lo facilitate
industry compliance with regulations.
The program will strive for a healthy and
safe work environment in all phases of
the minerals cycle, while ensuring a
productive and strong industry that is
capable of meeting national mineral
needs.

KELLOGG EXPLORATION CO,
Geologists — Geophysicists

Airborne Geophysics Division
William Crowe Kellogg, '43

425 E. Las Flores Drive
Altadena. Calif. 91001
and

2000 Spindrift Orive
La Jolla, Calif

There are increasing concerns with
the role of trace or fugitive elements,
compounds and particulates in possible
air, water and land poilution and the
synergistic effects of these on the sym-
biotic relaticnships that have developed
over Hme. We know very little of the dis-
tribution of the naturally occurring
elements and their milions of com-
pounds at parts-per-milion or parts-per-
billion levels. Only in recent years have
we been able to make such measure-
ments.

We need o know more about the
natural distribution of such elements
and compounds and the precise dis-
tribution of such elements and com-
pounds in sach phase of the mineral
processing cycle. If we don't, we will
continuously encounter unanticipated
threats to the mineral sector of the
economy. A major increase in research
on the distribution of the trace or
fugitive elements, compounds and
particulates may have important direct
benefits in the search for new minerat
deposits.

Whether or not mineral deposits can
be developed economicaily depends
upon a number of economic, tech-
nological, political, legal and logistical
conditions. My third point under this
heading concerns research into devel-
opment and beneficiation of low grade
or complex ores.

1 wastes.

| sampling.
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The Bureau of Mines Mineral
Resources Technology program will
address problems affecting the avail-
ability of adequate mineral and metal
supplies. The major thrust of this
research program wilt be the advance-
ment of basic mineral science and tech-
nology, and the conservation and devel-
opment of domestic mineral resources.
Research to advance basic mineral
science and technology will seek to
expand methods, or develop innova-
tive technologies, for mining and
minerals processing, to develop en-
vironmentally acceptable processes
using alternative energy sources, and to
provide technolegy for efficient re-
covery of values from orebodies of
lower grade.

Research aimed at enhancing the
development of domestic mineral
resources will seek to develop eco-
nomical techniques for obtaining
currentiy-imported minerals from
plentifubt  domestic resources, for
processing of large, as-yet-untapped
resources, and for alleviating the
Nation’s reliance on foreign suppliers of
critical and strategic materials.

Once mineral deposits of economic
significance are found, there are possi-
bilities of improved technology to permit
treating lower grades of ore and to
recover accessory minerals.  For
exampie, over the vyears, the U.S.

patented
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Geological Survey and the Bureau of
Mines have helped to discover and to
assess numerous domestic chromium
deposits. The Bureau produced accep-
table chrome concentrates from
domestic deposits as well as accept-
able ferrochromium, chromite refrac-
tories, chromium metal, and chromium
chemicals. Consequently, presently
submarginal deposits could become
sources of supply at some future time.
Current Bureau research includes re-
covering chromium, nickel, and cobalt
from laterite deposits and also from flue
dusts, plating wastes, and other resi-
dues.

So far we have been dealing with the
known ore deposits, whether they be
reserves that can be mined and pro-
cessed profitably at today's level of
technology, at today's level of costs and
at today's prices, or whether they are
resources—those deposits presently
uneconormical but which may become
economic to develop at some future
date.

But we also know that mineral re-
sources are nonrenewable and are
finite, and at some point in history
deposits of various minerals will near
exhaustion. We are wusing these
resources at an increasing rate, as |
have pointed out. The world population
has grown from 2.5 billion in 1950 to

10

4.2 billion today, an increase of 70 per
cent; but world energy production in
that period has increased more than five
fold on a tonnage basis and the value of
manufactures, mostiy of mineral origin,
has increased more than ten times.

These figures are not justification for
a “doomsday syndrome’” Bureau of
Mines forecasts to the year 2000 show
that presently known world reserves of
most mineral materials should be ade-
quate to meet world demands over the
next two decades and that for many
minerals the United States itself is in a
favorable position.

However, we must keep in mind the
dynamic nature of estimates of demand,
reserves and resources. Unforeseen
uses may stimulate demand, new dis-
coveries may enlarge both reserves and
rescurces, and restrictive actions may
move presently proved reserves back
into the subeconomic resource catle-
gory.

We must also keep in mind another
important point—the policies of govern-
ments vis a vis natural resources. In that
respect, | would like to quote from a talk
given by Dr. H. William Menard, Director
of the U.S. Geological Survey, at the
Survey's International Centennial Sym-
posium in Reston, Virginia, in October,
1979.

Dr. Menard said:

"“But the signs of scarcity have now
been with us long enough to warrant
serious attempts 1o ascertain the
remaining stocks of the world’s mineral
resources— the energy minerals in par-
ticular. We need to do this because of
the tendency of governments to formu-
late policies based on perceptions
about the relative abundance of vital
resources—policies that are aimed at
forcing or inducing specific evenis to
happen in regard to exploration for par-
ticular resources, substitution of one
material for another, conservation and
re-use, and other actions that can have
profound impacts on resource costs,
life styles, and the physical environ-
ment--not to mention the relationships
between the government and its
citizens. The policies can be only as
good as the perceptions on which they
are based, and the perceptions in turn
can be only as good as the estimates of
resource availability and cost from
which they are formed.”

Dr. Menard went on to say:

“Crude and uncertain as they may be,
mineral resource estimates are essen-
tial ingredients of national pelicy. There
are no substitutes available, and the
only responsible action one can take
toward them is to continue the pursuit of
knowledge that will bring each succes-
sive one closer to the truth. it is to this
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goal that the efforts of the U.S. Geologi-
cal Survey have been dedicated
throughout the first century of its
existence, and | can think of no more
worthy cause o absorb its energies in
the second.”

If mineral resource estimates are es-
sential ingredients of national policy, the
government must take the lead in im-
proving such resource evaluations.

Some of the exciting geclogical work
the Geological Survey is doing deals
with frontier research on the genesis of
ore deposits. This will have direct appli-
cations to finding mineral deposits.

in conducting its research on mineral
rescurce appraisal in hard rock environ-
ments, the Survey is conducting varied
field and laboratory investigations.
These include the study of mining dis-
tricts, detailed examination of ores, and
experimental work on the physical and
chemical properties of mineral and as-
sociated rocks. Many such studies are
currently focusing on Wilderness and
RARE Il areas, Indian lands, and Alaska,
in order to provide data on mineral re-
source potential for land-use decisions.
In addition, comprehensive geologic,
geochemical, and geophysical studies
are being carried out in several two-
degree quadrangle areas across the
country as part of the Survey’s Conter-
minous U.S. Mineral Appraisal Program,
or CUSMAP. Much of the latter work is
concentrated in the west, in areas that
have a high proportion of public land
and are also considered to have a high
potential for as yet undiscovered
mineral depaosits.

Excluding the mapping program, the
Geological Survey mineral resource
appraisal research can be grouped
under three headings: Geochemistry,
isotope geology and geophysics.

in the geochemistry field, several new
innovative approaches jeading to the
discovery of concealed deposits are
being developed by the Geological
Survey. Advances in analytical pro-
cedures for trace elements in geologic
materials made exploration geochemis-
fry practical and the Survey took the
lead in demonstrating the feasibility of
constructing truck-mounted specto-
graphic laborateries that could be driven
to the exploration area.

Although since anclent times obser-
vers have noted peculiar odors eman-
ating from some mineral deposits, until
recently little effort had been made to
identify the components and to-appiy
this knowledge to exploration. In the
past ten years an increasing number of
sensitive analytical techniques for mea-
suring gases have been develcped and
a variety of gases have been measured
arcund mineral deposits.

Hydrogeochemical prospecting is
another geochemical prospecting tech-
nique, When water comes into contact
with mineral deposits at or beneath the
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earth's surface, certain elements will
increase in concentration t¢ form a geo-
chemical dispersicn halo. Detection and
interpretation of these halos form the
basis for hydrogeochemical prospect-
ing.

The Survey is using isotope geology
to determine the age of mineralization
and formation of host rocks; to deter-
mine the source of metals in ore
deposits and characteristics of ore
fluids; and to develop isotopic tech-
niques that can be applied to mineral
resource evaluation.

Most geophysical efforts are directed
toward field surveys for assessing
mineral resources in potentially mineral-
ized areas and toward development of
exploration technology. Current re-
search includes development of a
variable-frequency, controlied-source
electromagnetic system which will be
tested over areas believed to contain
deep mineralization,

A combination of geological, geo-
chemical and geophysical field and la-
boratory research and investigations
are now required in order 1o seek out
the hidden or buried deposits that can-
not be detected through the more con-
ventional techniques employed in the
past. The program of the Geological
Survey is primarily designed to assist in
that purpose.

There is nothing more uncertain than
government policy in a democracy—if

GUION & PEARSON, INC.
EXPLORATION CONTRACTORS

Geology / Geophysics / Management

1064 BANNCCK ST., DENVER, CO 80204
(303} 892-0737

Oouglas J. Guion '70  Willlam G. Pearson 70

G. H. Bryant, ’53

Consulting Services for Coal
and Uranium

40 Inverness Drive East
Englewood, CO 80110
{303) 773-3322

you attempt to forecast it on a day-to-
day basis.

At the same time, there is nothing
more certain in a democracy than
government policy over a long-range
basis.

R. J. Bruning is field special assistant to
Secretary of the Interior Gecil D. Andrus in
Denver. After his graduation from the Univer-
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to Governor Andrus of Idaho. Between 1970
and 1979 he was special assistant in the
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pariment of the Interior. He helped found and
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North ldaho Economic Development Asso-
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Committee, and he is a member of the |daho
State BLM Advisory Committee.
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