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Dravo brings a 
breath of fresh air to 
nonferrous smelting. 

Dravo is a pioneer in the 
application of oxygen 
technology in nonfer
rous smelting processes. 

We use three methods, 
ail of which increase 
productivity, conserve 
energy and protect the 
environment. The 
*TBRC" process. The 
INCO Flash Furnace. 
And the *Oxygen 
Sprinkle Smelting 
Process. 

All three are efficient 
metallurgically and eco
nomically for processing 
varying grades of con
centrates. And all three 
bring a breath of fresh air 
to nonferrous smelting. 

Find out more about 
our pyrometallurgical 
processes by writing 
Dravo Corporation, 
1250 Mth Street, 
Donv(jr. CO»()P02. 
Attn: Manager, Nonfer
rous Pyrometallurgical 
Processes. 

^Licensed process 
Dravo Engineers 
and Constructors 
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alumni events calendar 
Oct. 14-16—Cont. Ed . "Mainienarsce Management 

for the Mining Industry," Keystone, C O . For 
further intormation contact K . M . Barbour, 
C S M A A . 

Oct. 23—SME Convention, Minneapolis, M N . 
Luncheon, The Leamington; 11 :30 a.m. 

Oct. 24-25—HOMECOMING, Reunion c lasses 
1 9 6 0 , 1 9 6 5 & 1 9 7 0 . Banquet, Oct. 2 4 , 6 :30 
p.m. Holiday Inn West. Game, Oct . 2 5 — 
Western New Mexico. 

Nov. 4-6—Cont. Ed . "Maintenance Management for 
the Mining Industry," Denver, C O . For further 
information contact K . M . Barbour, C S M A A . 

Nov. 12-14—Cont. Ed . •'Sixth Institute on Mine 
Health & Safety," Golden, C O . For further infor
mation contact H.W. Emrick, C S M (303) 2 7 9 -
0 3 0 0 , ext, 2 3 2 1 . 

Nov. 18—SExG Convention, Houston, TX. Lunch
eon, Sheraton-Houslon, 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. 8-9-AIME-Ar izona Meeting, Tucson, A Z . 
Luncheon to be announced. 

Dec. 9-11—Cont. Ed. "Maintenance Management 
for the Mining industry," Denver, C O . For fur
ther information contact K . M . Barbour, 
C S M A A . 

Dec. 18-19—DECEMBER CONVOCATION; Ban
quet, Dec. 18 , Green Center, 6 p.m.; Com
mencement Exercises Dec. 19. 

Feb. 11-13, 1981—84th National Western Mining 
Conference & Exhibition, Denver Fairmnt Hotel, 
Denver, C O , sponsored by The Colorado Min
ing Assn . , 1 5 1 5 Cleveland PL, #330 , Denver, 
C O 8 0 2 0 2 , (303) 5 3 4 - 1 1 8 1 . 

Feb, 13—OMA Convention, Denver, C O . Lunch
eon, Denver Athletic Club, 1 1 : 3 0 a.m, 

Feb. 14—FOUNDER'S DAY BANQUET. Dinner to 
be announced. 

Feb. 22-26—AIME National, Chicago, IL. Breakfast 
to be announced. 

May 7-9—1961 COMMENCEMENT, Reunion 
classes are 1 9 2 6 , 1 9 3 1 , 1 9 3 6 , 1 9 4 1 , 1 9 4 6 , 
1951 & 1 9 5 6 . Banquet— May 8, Green 
Center, 6 :00 p.m.; Commencement Exerc ises 
—May 9. 
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Texas Inst ruments Is v i ewed by 
many peop le as a t e c h n o l o g i c a l 
leader in on ly o n e a rea . 

To the e lec t ron i cs industry, 
we ' r e p r o d u c e r s of s e m i c o n d u c 
tor mater ia ls and c o m p o n e n t s . 

To the oi l industry, we ' re s e i s m i c 
data ga therers and p r o c e s s o r s 
w h o help them f ind pe t r o l eum-
bear ing fo rmat ions . 

To g r o w i n g m i l l i ons of c o n 
s u m e r s , we ' re the peop le w h o 
m a k e Ca lcu la to rs and d ig i ta l 
wa t ches . 

To manu fac tu re rs of a u t o m o 
b i les , T V yoke co i l s , battery c a b l e s 
a n d e lec t romagne ts , we are p ro 
d u c e r s of c l a d meta ls . 

T h e list of ou r ma jo r p r o d u c t 
a n d se rv i ce a reas is a long o n e . 
We 've i nc l uded it be low. 

The point is, al l th is d ivers i ty 
m e a n s ex t raord inary breadth of 
oppor tun i ty for y o u . Not just in i 
t ially, but for as long as you ' r e w i th 
T i . We 've go t a m o v e - u p e n v i r o n -
ment that a lso lets you move 
laterally w h e n y o u want to. 

F i n d out h o w o p e n - e n d e d y o u r 

oppor tun i t i es c a n be. A n d h o w T I 
has c rea ted an env i r onmen t w h e r e 
you c a n prove you r potent ia l fast. 

See what we're doing in: 

•» M i c r o c o m p u t e r s a n d m i c r o 
p r o c e s s o r s 

• S e m i c o n d u c t o r m e m o r i e s 
« L i nea r s e m i c o n d u c t o r d e v i c e s : 
« M i c r o e l e c t r o n i c d ig i ta l w a t c h e s 
» C a l c u l a t o r s 
« M i n i c o m p u t e r s : ha rdware , sof t 

ware a n d sys tems fea tur ing 
so f tware compat ib i l i t y w i th 
m i c r o p r o c e s s o r s 

» D is t r ibu ted c o m p u t i n g sys tems 
for b u s i n e s s a n d indust ry 

• E lec t ron i c da ta te rm ina ls 
« P r o g r a m m a b l e con t ro l sys tems 
» Data e x c h a n g e sys tems 
' A d v a n c e d Sc ien t i f i c Gompute 

• Dig i ta l s e i s m i c da ta sys tems 
• A i r traff ic con t ro l radar a n d 

D i s c r e t e A d d r e s s B e a c o n Sys tems 
• M i c r o w a v e l and ing sys tems 
» R a d a r a n d in f rared sys tems 

« G u i d a n c e and con t ro l s for tac t i 
ca l m iss i l es 

« W o r l d w i d e g e o p h y s i c a l se rv i ces 
• C l a d meta ls for au tomot i ve t r im, 

thermos ta ts a n d e lec t r i ca l 
con tac t s ^ 

• In te rconnec t ion p r o d u c t s for 
e lec t ron i c t e l ephone sw i t ch i ng 
sys tems 

"»Temperature-sensi t ive con t ro l s 
for a u t o m o b i l e s and a p p l i a n c e s 

' K e y b o a r d s for c a l c u l a t o r s and 
for many o ther p roduc t s . I 

S e n d for the 
34 -page p ic tu re 
s tory of T l peop le , 
p l aces , a n d 
oppor tun i t i es . A n d 
s e n d us you r resume 
in c o n f i d e n c e t o 

George Berryman. v 
P O. Box 225474. ^ . ! r ' ^ C ^ ^ 
D9PLCH2. M S 6 7 . \ T ' f 
O.ill.is.T,^ 7lt^o3. \ " 

t N T S 

I N C O R I ' O R A T E D 

A n E q u a l Oppor tun i ty E m p l o y e r Mi 

the way , industry cou ld so l ve all the 
p rob iems that f a c e us , inc lud ing the 
ene rgy p rob lems. 

I represent , as the S e c r e t a r y ' s 
S p e c i a l Ass is tan t , the Depar tment of the 
Interior in s e v e n M i s s o u r i river bas in 
s t a t e s — C o l o r a d o , W y o m i n g , U tah , 
M o n t a n a , North Dakota , S o u t h Dako ta 
and N e b r a s k a . 

T h e " S a g e b r u s h R e b e l l i o n " that 
s tar ted in N e v a d a has s p r e a d to s o m e 
of t hose s ta tes . A l though the s ta ted 
p u r p o s e of the rebel l ion is to regain 
f rom the F e d e r a l G o v e r n m e n t owner 
ship of mil l ions of a c r e s of publ ic lands, 
the real reason beh ind the rebel l ion is 
frustrat ion with federa l regula t ions and 
espec ia l l y t h o s e regulat ions relat ing to 
land management , 

I am a lso aware of the fee l ing in s o m e 
quar ters that government , a n d e s p e c i 
ally the Fede ra l government , c a n and 
shou ld so l ve all p rob lems. 

Ne i ther ex t reme, of c o u r s e , is cor rec t , 
and the real so lu t ion, toward w h i c h w e 
are moving, l ies s o m e w h e r e in b e t w e e n . 

In the mining industry w e have s e e n 
both ex t remes at wo rk—the per iod of a 
half cen tu ry or more a g o w h e n industry 
s o l v e d p rob lems its o w n way , to today 
w h e n government has i n c r e a s e d its 
regulat ion of the industry many- fo ld . 

T h e last d e c a d e , espec ia l l y has 
e x p e r i e n c e d a rapid growth of laws 
deal ing with env i ronmenta l pro tect ion, 
industr ial sa fe ty and publ ic health. 

T h o s e laws did not spr ing ful l-born 
f rom the minds of C o n g r e s s m e n , state 
legis lators and ci ty counc i lmen . T h e y 
a r o s e from a d e m a n d by the publ ic , 
wh ich b e c a m e c o n c e r n e d about what 
w a s happen ing to the envi ronment . T h e 
movemen t g rew in the s ix t ies, and 
r ipened in the seven t i es , and by the e n d 
of the past d e c a d e , the envi ronmental 
feel ing w a s as s t rong as at any t ime 
dur ing the ten-year per iod . 

Bu t in the c los ing yea rs of the past 
d e c a d e , another e lement had en te red 
into the p ic tu re—the ene rgy c r i s is . A l s o , 
there we re d isquiet ing f o recas t s , not 
loudly heard nor w ide ly b roadcas t , that 
a simitar c r is is might iDe impend ing for 
o ther minerals and meta ls ; the p o s s i 
bility of O P E C - l i k e car te ls c a u s i n g the 
p r i ces of s o m e s c a r c e and s t ra teg ic 
minerals to sky rocke t . 

Wil l this deve lopmen t have any signif i 
can t mean ing dur ing the d e c a d e just 
beg inn ing? 

T o quote f rom a recen t s ta tement 
made by S e c r e t a r y And rus , w h e n he 
and a w ide variety of other leaders , 
w e r e a s k e d this ques t ion by E P A 
J o u r n a l ; " T h e 1 9 7 0 ' s w e r e a d e c a d e of 
histor ic env i ronmenta l ach ievemen t . 
H o w will the 1 9 8 0 ' s c o m p a r e ? " 

H e r e is Sec re ta r y A n d r u s ' r e s p o n s e : 
" T h e next d e c a d e p resen ts a s tern 

test for those w h o care deep ly abou t 
env i ronmenta l va lues. T h e A m e r i c a n 
pub l ic has s igna l led many t imes that it is 

se r ious ly c o n c e r n e d about our env i ron
ment and is wil l ing to pay for its c l e a n u p 
and protect ion. But w e must unde rs tand 
that no o n e c a n s ign a blank c h e c k for 
o p e n - e n d e d c o s t s . O u r nat ional 
e c o n o m y and our resi l ient polit ical 
s y s t e m have their limits too. A s w e 
st ruggle to break f ree of o v e r - d e p e n d 
e n c e on O P E C oil, a n d try at the s a m e 
t ime to maintain high living s tanda rds 
and cont ro l inflation, w e f a c e g row ing 
interna! p ressu res . Pub l i c impa t ience 
with seeming ly e n d l e s s de lays b a s e d 
on env i ronmenta l purity c o u l d lead to a 
bitter back lash f rom vo te rs w h o n e e d 
jobs and unders tandab ly wan t to 
p r o c e e d toward ene rgy i n d e p e n d e n c e . 

"Env i ronmenta l i s ts must learn to 
fo rego the dub ious bat t les for lost 
c a u s e s , and concen t ra te ins tead on the 
big opportuni t ies to w in n e w g round and 
d e f e n d ga ins a l ready w o n . D e v e l o p m e n t 
and techno logy c a n c o - e x i s t wi th a 
c lean env i ronment a n d in fac t c a n help 
a c h i e v e one , if w e are w i s e e n o u g h to 
str ike the right ba lance . M a n a n d his 
naturat sur round ings are fated to live 
together in tens ion, not per fec t t ime less 
harmony. Let us m a k e that tens ion 
c reat ive a n d turn it to wor thwhi le e n d s . " 

If there is one thing to key on in the 
coming d e c a d e to determine the c o u r s e 
of future even ts , it might wel l be o n e 
s e n t e n c e f rom S e c r e t a r y A n d r u s ' 
commen t : " D e v e l o p m e n t a n d t e c h 
no logy c a n co -ex i s t wi th a c l e a n 
env i ronment and in fact c a n he lp 
a c h i e v e one if w e a re w i s e e n o u g h to 
str ike the right b a l a n c e . " 

Years Immediately Ahead Critical 

I n e e d not dwel l upon the n e e d to 
deve lop new e n e r g y s o u r c e s in this 
Nat ion to o v e r c o m e our d e p e n d e n c y 
upon foreign oil imports. Th i s , of c o u r s e , 
will involve not only s t e p p e d up explor
ation for oil and gas both on sho re and 
off sho re , but mining and c o n v e r s i o n of 
ene rgy fue ls s u c h as c o a l , oil sha le , tar 
s a n d s , and uranium. A s i d e f rom this 
n e e d , I wou ld l ike to e m p h a s i z e two 
other points, one of w h i c h dea ls 
indirect ly with the e n e r g y s i tuat ion. 

P r o g r a m s to improve ene rgy supp l i es 
and uti l ization c a n be e x p e c t e d to have 
major impac ts upon s u c h mater ia ls a s 
ch romium, cobal t , co lumb ium, molyb
denum, n icke l , plat inum, tantalum and 
titanium. R e s i s t a n c e to h igh temper
atures, co r ros ion and e ros ion is of par
t icular impor tance in energy - re la ted 
app l ica t ions . C o a l gas i f icat ion, coa l 
l iquefact ion, magne tohyd rodynam ics , 
nuc lear f i ss ion and fus ion c a n b e ex
p e c t e d to make u n p r e c e d e n t e d de
mands upon spec ia l -p roper ty mineral 
mater ials. 

E v e n convent iona l thermal genera t ion 
of e lectr ic i ty c o u l d make u n p r e c e 
den ted d e m a n d s upon spec ia l -p roper ty 
materials if air quality is to b e 

mainta ined. Today , e lec t r i c uti l i t ies in 
the Un i ted S ta tes burn about 5 0 0 
million tons of coa l annual ly in pro
duc ing 4 3 pe rcen t of our e lec t r ic i ty 
f rom c o a l . It takes at least 1 5 tons of air 
to burn a ton of c o a l . T h u s , if w e are to 
c lean up s tack gas , w e wil l have to 
handle abou t 8 bil l ion tons of hot 
co r ros i ve g a s e s in the p r o c e s s . 

Of the me la ls that a re u s e d in c o n 
nec t ion with ene rgy p roduc t ion , on ly 
o n e — m o l y b d e n u m — i s p r o d u c e d do 
mest ical ly in quant i t ies that make this 
Nat ion sel f -suf f ic ient . 

M y other point in c o n n e c t i o n with the 
crit icali ty of the y e a r s immediate ly 
ahead dea ls with the marked t e n d e n c y 
of our nation to d raw increas ing ly on 
o v e r s e a s supp l i es of mineral c o m 
modi t ies and proport ionately l e s s on 
domes t i c s o u r c e s . 

T h e Un i ted S ta tes is not a lone on 
planet earth, and it must, for e c o n o m i c , 
s t ra teg ic and pol i t ical r e a s o n s , d e v e l o p 
trade with other nat ions, part icular iy 
t hose of the Third Wor ld . Th i s m e a n s 
import ing from them those r e s o u r c e s , 
inc lud ing minerals and meta ls , w h i c h 
they are ab le to p r o d u c e . 

The re is, however , a d is t inct ion 
b e t w e e n d e p e n d e n c y a n d vulnerabi l i ty. 

It had b e e n k n o w n for yea rs , a n d in
dust ry and government had w a r n e d us , 
that domes t i c oi! p roduc t ion wou ld 
beg in to dec l i ne in the ear ly 1 9 7 0 ' s a n d 
that w e wou ld be d e p e n d e n t upon 
fore ign oil to an inc reas ing extent . But 
foreign oi! w a s avai lable, a n d at a c h e a p 
pr ice, and c o n s e q u e n t l y d e p e n d e n c y 
w a s not a s c a r e wo rd . 

But the A rab oil embargo of 1 9 7 3 
c h a n g e d the word " d e p e n d e n c y " into 
"vu lnerabi l i ty , " and A m e r i c a n s w e r e 
s h o c k e d to learn someth ing they s h o u l d 
have k n o w n for yea rs . 

That .shock has lead many to equa te 
the situat ion in oil wi th the d e p e n d e n c y 
of this count ry upon foreign supp l i es of 
other mineral commod i t i es . Th i s is un
fortunate, b e c a u s e the si tuat ion is not 
the s a m e in every ins tance . 

Oi l is universal ly n e e d e d , and its 
s o u r c e of supp ly is tightly con t ro l led . 
Whi le s o m e of the minerals that w e 
require are p r o d u c e d by fewer c o u n 
tr ies than expor t pe t ro leum, t hese 
minerals do not a p p r o a c h pe t ro ieum in 
e c o n o m i c or industr ial impor tance . 

T h e ques t ion then b e c o m e s : H o w do 
w e d is t ingu ish b e t w e e n d e p e n d e n c y 
and vulnerabi l i ty, and w h o is to m a k e 
that d is t inct ion? 

T h e a n s w e r to the s e c o n d part of this 
ques t ion is obv ious ; T h e gove rnmen t 
must m a k e the d is t inct ion, b e c a u s e only 
the G o v e r n m e n t has the m e c h a n i s m s 
that c a n alter the pattern of 
t rade—tar i f fs, quo tas , tax c red i ts , and 
s u c h . 

G o v e r n m e n t p rog rams that a re be ing 
d e v e l o p e d can b e g rouped under four 
genera l head ings . T h e y a re : 
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• Ref in ing our abil i ty to f o r e c a s t 
p roduc t ion and d e m a n d t rends ; 

• R e s e a r c h to d e v e l o p so lu t i ons for 
the major env i ronmenta l p rob lems 
a s s o c i a t e d with mining a n d p r o c e s s i n g 
meta ls , nonmeta l l ic minera ls , coa l a n d 
oil sha le ; 

• R e s e a r c h into d e v e l o p m e n t and 
benef ic ia t ion of low g rade or c o m p l e x 
o r e s ; 

• W o r k on soph i s t i ca ted m e t h o d s of 
locat ing mineral depos i t s . 

T h e n e e d to di f ferent iate b e t w e e n 
d e p e n d e n c y a n d vulnerabi l i ty is a 
d e c i s i o n w h i c h mus t b e m a d e by the 
Fede ra l government . T h e d e c i s i o n mus t 
involve virtually all Depar tmen ts a n d 
A g e n c i e s of the Gove rnmen t . A b a s i c 
part of that d e c i s i o n mak ing p r o c e s s , 
however , mus t b e ana l ys i s of minera l 
supp ly and d e m a n d pro jec t ions. 

T h e B u r e a u of M i n e s in the Depart 
ment of the Interior has just r eo rgan i zed 
itself a round the c o n c e p t of b e c o m i n g 
the F e d e r a l gove rnmen t ' s cent ra l 
a g e n c y for mineral p rob lem and minera l 
po l icy ana lys is . T h e B u r e a u is 
deve lop ing the ability to a n a l y z e mineral 
t rends a n d po l i cy a l ternat ives that are 
s u g g e s t e d for implementat ion. 

A s the first s t ep , the B u r e a u ' s 
M ine ra l s Avai labi l i ty S y s t e m , or M A S , is 
bui lding a compu te r i zed da ta bank that 
will con ta in Information on the wor ld ' s 
minera ls , depos i t by depos i t . Th i s wil l 

permit it to a s s e s s the wor ld -w ide avai l 
abil i ty of nonfue l minera ls . 

T h e Bu reau recen t l y pub l i shed 
" C o p p e r Ava i l ab i l i t y—Domes t i c , " that 
u s e s M A S data on 7 3 k e y d o m e s t i c 
c o p p e r d e p o s i t s of e i ther r e s e r v e s or 
r e s o u r c e s . T h e Bu reau then d e v e l o p e d 
a deta i led es t imate of the c o s t s of 
min ing and mil l ing the ore f rom e a c h 
depos i t , inc lud ing capi ta l expend i t u res 
and operat ing c o s t s for eve ry s t e p f rom 
explorat ion through concen t ra t i on . T h e 
result is a tonnage-p r i ce re lat ionship 
that s h o w s h o w m u c h d o m e s t i c c o p p e r 
is avai lable over a range of p r i ces , at 
ra tes of return vary ing f rom b reak -even 
to 1 5 per cen t . 

A s tudy s u c h a s this wil l b e a bui ld ing 
b l ock for the B u r e a u ' s A n a l y s i s g roup, 
w h i c h will u s e the M A S c o p p e r 
s t u d y — a n d future s t u d i e s — t o c o n 
s t ruc t s c e n a r i o s for p o s s i b l e future 
deve lopmen ts . T h e s e p ro jec t ions a n d 
a r ia lyses wil l permit quant i tat ive def in i 
t ions of " d e p e n d e n c y " a n d "vu lner 
abi l i ty." 

M A S , howeve r , is on ly o n e part of the 
M ine ra l Information S y s t e m s be ing 
d e v e l o p e d by the B u r e a u of M i n e s . T h e 
b a s e program is the A u t o m a t e d M ine r 
a ls Information S y s t e m (AMIS) . Th i s Is 
an in tegrated da ta b a s e s y s t e m w h i c h 
wil l Inc lude information on minera l pro
duc t ion , p roduc t i ve capac i t y , c o n s u m p 
t ion, industr ial s t o c k s , s t ra teg ic s t o c k -
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pi les. Imports, expo r t s , r e s e r v e s , 
r e c y c l e d mater ia ls and mineral land 
c lass i f i ca t ion for 3 4 s e l e c t e d cr i t ical 
commod i t i es . 

A M I S is be ing d e v e l o p e d in two 
p h a s e s in o rder to mee t un ique use r 
requ i rements . P h a s e I wil l p rov ide a 
c o m p r e h e n s i v e b a s e of minera ls 
information to suppor t p rob lem a n d 
po l i cy ana lys is . S e l e c t e d da ta o n 3 4 of 
the mos t cr i t ica l c o m m o d i t i e s wil l b e in
co rpo ra ted by f i sca l y e a r 1 9 8 3 f rom 
individual c o m m o d i t y c a n v a s s s y s t e m s , 
foreign trade a n d p roduc t ion data 
s y s t e m s , a n d the M ine ra l s Avai labi l i ty 
S y s t e m . B y the e n d of f i sca l yea r 1 9 8 1 , 
1 2 commod i t y da ta b a s e s wil l b e in 
p l ace and 11 addi t ional b a s e s wil l have 
b e e n d e s i g n e d , d e v e l o p e d a n d ready 
for test ing. P h a s e II wil l d e v e l o p ef f ic ient 
commod i t y data s y s t e m s a n d A M I S . A t 
the cur ren t level of ef fort a p ro to type 
P h a s e It commod i t y da ta s y s t e m wil l b e 
c o m p l e t e d in f i sca l y e a r 1 9 8 1 a n d c o m 
plet ion of the full 3 4 s y s t e m s is 
s c h e d u l e d by f i sca l y e a r 1 9 8 5 . 

In addi t ion, there is the M ine ra l s 
Industry Loca t ion S y s t e m (MILS) w h i c h 
is a c o m p o n e n t of the M A S proper ty 
ident i f icat ion a n d s e l e c t i o n p r o c e s s . 
Th is wil l p rov ide g e o g r a p h i c coo rd in 
a tes and other ident i fy ing information on 
depos i t s , m ines and p r o c e s s i n g p lants. 
M I L S da ta wil l p rov ide the pr imary input 
for c o m p u t e r g e n e r a t e d . over lay maps 
with w i d e app l ica t ion for minera l a n d 
land u s e d e c i s i o n - m a k i n g . Bo th M A S 
and M I L S will p rov ide important infor
mation to the Au toma ted M ine ra l s 
Information S y s t e m . 

A t the p resen t fund ing leve l , the M A S 
r e s e r v e c lass i f i ca t ion wil l b e c o m p l e t e d 
in F Y 1 9 8 7 and supp l y c u r v e ana lys i s In 
F Y 1 9 8 3 for the 3 4 cr i t ica l c o m m o d i 
t ies. 

T h e n e e d for r e s e a r c h to m a k e mining 
and mineral p r o c e s s i n g compa t ib le with 
env i ronment p ro tec t ion , pub l ic heal th 
and industr ial sa fe ty is a p r e s s i n g one . 
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This is a matter of great c o n c e r n to 
the mining industry, and the inc reas ing 
c o s t s of regulat ion of env i ronmenta i , 
health and safe ty matters is sa id to be a 
s igni f icant factor is shif t ing supp l y f rom 
domes t i c to fore ign s o u r c e s . 

Dur ing the 1 9 8 0 ' s , the Bureau of 
M i n e s Minera ls Env i ronmenta l T e c h 
no logy program will con t inue to d e v e l o p 
so lu t ions for the major env i ronmenta l 
p rob lems a s s o c i a t e d with mining and 
p r o c e s s i n g metals, nonmetal l ic miner
a ls , coa l and oil sha le . Env i ronmenta l 
p rob lems ar is ing f rom convent iona l 
su r f ace and underg round mining 
p r o c e s s i n g wil l be a d d r e s s e d , as wel l as 
the p rob lems of future opera t ions s u c h 
a s in-situ ext ract ion and o c e a n mining. 
Major e m p h a s i s will b e p l a c e d on 
prov id ing the techno logy to faci l i tate 
regulatory d e c i s i o n mak ing a n d c o m 
p l iance with env i ronmenta l regula t ions 
and pe r fo rmance s tandards . 

T h e B u r e a u ' s M ine ra l s Heal th and 
Sa fe ty T e c h n o l o g y program will c o n -
tini^e to d e v e l o p remedia l so lu t ions to 
the ex is t ing, immediate p rob lems of the 
minerals industry, and , at the s a m e time, 
will con t inue to r e s e a r c h effort 
n e c e s s a r y for the des ign and deve lop 
ment of inherent ly safer and healthier 
mining and p r o c e s s i n g s y s t e m s of the 
future. Inc reased e m p h a s i s will b e g iven 
to el iminating or reduc ing the haza rds 
e n c o u n t e r e d in metal and nonmeta l 
mining, wi thout weaken ing the r e s e a r c h 
effort d i rec ted at the p rob lems of the 
c o a ! industry. 

In order to e n c o m p a s s the ent ire 
minerals c y c l e , it is p lanned to e x p a n d 
health and safety r e s e a r c h ef for ts in 
mineral p r o c e s s i n g . T h e Bu reau wil l 
maintain its role within the F e d e r a l 
G o v e r n m e n t as the r e s e a r c h arm 
respons ib le for prov id ing the t e c h 
no log ica l b a s e to suppor t n e w or 
Improved s tandards io faci l i tate mining-
related regulatory act iv i t ies of o ther 
government a g e n c i e s , and to faci l i tate 
industry c o m p l i a n c e with regulat ions. 
T h e program wil l str ive for a heal thy and 
sa fe work env i ronment in all p h a s e s of 
the minerals c y c l e , white ensur ing a 
p roduc t i ve and s t rong industry that is 
capab le of meet ing national mineral 
n e e d s . 
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T h e r e are inc reas ing c o n c e r n s with 
the role of t race or fugit ive e lements , 
c o m p o u n d s and part iculates in poss ib le 
air, water and land pol lut ion and the 
synerg is t i c e f fec ts of t hese on the s y m 
biot ic re lat ionships that have d e v e l o p e d 
over time. W e know very little of the d is 
tribution of the naturally occu r r i ng 
e lemen ts and their mil l ions of c o m 
pounds at parts-per-mi l l ion or par ts-per-
bill ion levels . On l y in recen t yea rs have 
w e b e e n ab le to make s u c h m e a s u r e 
ments . 

W e n e e d to know more about the 
natura! distr ibut ion of s u c h e lemen ts 
and c o m p o u n d s and the p rec i se d is
tribution of s u c h e lemen ts and c o m 
pounds in e a c h p h a s e of the mineraf 
p r o c e s s i n g c y c l e . If w e don' t , w e will 
con t inuous ly encoun te r unant ic ipa ted 
threats to the mineral s e c t o r of the 
e c o n o m y , A major i n c r e a s e in r e s e a r c h 
on the distr ibut ion of the t race or 
fugit ive e lements , c o m p o u n d s and 
par t icu lates may have important d i rect 
benef i ts in the s e a r c h for n e w mineral 
depos i t s . 

W h e t h e r or not mineral depos i t s c a n 
b e d e v e l o p e d economica l l y d e p e n d s 
upon a number of e c o n o m i c , tech 
no log ica l , pol i t ical, legal a n d logist ical 
cond i t ions. M y third point under this 
head ing c o n c e r n s r e s e a r c h into deve l 
opmen t and benef ic iat ion of low grade 
or c o m p l e x o r e s . 

T h e Bureau of M i n e s Minera l 
R e s o u r c e s T e c h n o l o g y program wit! 
a d d r e s s p rob lems a f fec t ing the avai l 
ability of adequa te minera! and meta! 
supp l i es . T h e major thrust of this 
r e s e a r c h program will be the a d v a n c e 
ment of bas i c minera! s c i e n c e and tech 
nology, and the conserva t ion and deve l 
opment of domes t i c mineral r e s o u r c e s . 
R e s e a r c h to a d v a n c e bas i c mineral 
s c i e n c e and t echno logy wil! s e e k to 
expand methods , or deve lop innova
t ive t e c h n o l o g i e s , for min ing a n d 
minerals p r o c e s s i n g , to deve lop en
v i ronmenta l ly a c c e p t a b l e p r o c e s s e s 
us ing alternative energy s o u r c e s , and to 
prov ide techno logy for ef f ic ient re
c o v e r y of va lues from o r e b o d i e s of 
lower g rade . 

R e s e a r c h a imed at e n h a n c i n g the 
deve lopment of d o m e s t i c mineral 
r e s o u r c e s will s e e k to d e v e l o p e c o 
nomica l t echn iques for obta in ing 
current ly - impor ted minerals f rom 
plentiful domes t i c r e s o u r c e s , for 
p r o c e s s i n g of targe, as -ye t -un tapped 
r e s o u r c e s , and for al leviat ing the 
Nat ion 's re l iance on foreign supp l ie rs of 
cr i t ical and s t ra teg ic materials. 

O n c e minera! depos i t s of e c o n o m i c 
s i gn i f i cance are found, there a re p o s s i 
bilit ies of improved techno logy to permit 
treat ing lower g rades of ore and to 
r ecove r a c c e s s o r y minerals. Fo r 
examp le , over the yea rs , the U ,S , 
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G e o l o g i c a l S u r v e y a n d the B u r e a u of 
M i n e s have he lped to d i s c o v e r a n d to 
a s s e s s numerous d o m e s t i c ch rom ium 
depos i t s . T h e B u r e a u p r o d u c e d a c c e p 
table c h r o m e c o n c e n t r a t e s f rom 
d o m e s t i c d e p o s i t s a s wel l as a c c e p t 
ab le fe r rochromium, ch romi te re f rac
tor ies, ch romium metal , a n d ch rom ium 
c h e m i c a l s . C o n s e q u e n t l y , p resen t l y 
submarg ina l d e p o s i t s c o u l d b e c o m e 
s o u r c e s of supp ly at s o m e future t ime. 
Cur ren t B u r e a u r e s e a r c h i n c l u d e s re
cove r i ng ch rom ium, n icke l , and coba l t 
f rom laterlte depos i t s and a l so f rom flue 
dus t s , plat ing w a s t e s , a n d other res i 
d u e s . 

S o far w e have b e e n dea l ing with the 
k n o w n ore depos i t s , whe the r they b e 
r e s e r v e s that c a n b e m ined a n d pro
c e s s e d profi tably at t o d a y ' s level of 
t echno logy , at t oday ' s leve l of c o s t s a n d 
at t oday ' s p r i ces , or whe the r they are 
r e s o u r c e s — t h o s e d e p o s i t s p resen t l y 
u n e c o n o m i c a l but w h i c h may b e c o m e 
e c o n o m i c to d e v e l o p at s o m e future 
date. 

But w e a l so k n o w that mineral re
s o u r c e s are n o n r e n e w a b l e a n d are 
finite, a n d at s o m e point in h istory 
d e p o s i t s of var ious minera ls wil l nea r 
exhaus t ion . W e are us ing t h e s e 
r e s o u r c e s at an i nc reas ing rate, as I 
have po in ted out. T h e wor ld popula t ion 
has g rown f rom 2 . 5 bil l ion in 1 9 5 0 to 

4 .2 bil l ion today, an i n c r e a s e of 7 0 per 
cen t ; but wor ld e n e r g y p roduc t ion In 
that per iod has i n c r e a s e d more than f ive 
fo ld on a tonnage bas i s a n d the va lue of 
manu fac tu res , most ly of mineral or igin, 
has i n c r e a s e d more than ten t imes. 

T h e s e f igures are not just i f icat ion for 
a " d o o m s d a y s y n d r o m e . " Bu reau of 
M i n e s f o r e c a s t s to the y e a r 2 0 0 0 s h o w 
that p resen t l y k n o w n wor ld r e s e r v e s of 
mos t mineral mater ia ls s h o u l d be a d e 
quate to mee t wor ld d e m a n d s over the 
next two d e c a d e s and that for many 
minera ls the Un i t ed S ta tes Itself is in a 
favorab le pos i t ion . 

H o w e v e r , w e must k e e p in mind the 
dynamic nature of es t imates of d e m a n d , 
r e s e r v e s and r e s o u r c e s . U n f o r e s e e n 
u s e s may st imulate d e m a n d , new dis
c o v e r i e s may en la rge bo th r e s e r v e s and 
r e s o u r c e s , a n d restr ic t ive ac t ions may 
move p resen t l y p roved r e s e r v e s b a c k 
into the s u b e c o n o m i c r e s o u r c e ca te 
gory . 

W e must a l s o k e e p in mind another 
important po in t—the po l i c i es of gove rn 
ments vis a v is natural r e s o u r c e s . In that 
r espec t , 1 w o u i d l ike to quo te f rom a talk 
g iven by Dr. H. Wi l l iam M e n a r d , Di rector 
of the U . S . G e o l o g i c a l S u r v e y , at the 
S u r v e y ' s International Cen tenn ia l S y m 
pos ium in R e s t o n , Vi rg in ia, in O c t o b e r , 
1 9 7 9 . 

Dr. M e n a r d s a i d : 

" B u t the s i gns of sca rc i t y have now 
b e e n with us long e n o u g h to warrant 
s e r i o u s at tempts to asce r ta in the 
remain ing s t o c k s of the wo r l d ' s mineral 
r e s o u r c e s — the e n e r g y minera ls in par
t icular. W e n e e d to d o this b e c a u s e of 
the t e n d e n c y of g o v e r n m e n t s to formu
late po l i c ies b a s e d on p e r c e p t i o n s 
about the relat ive a b u n d a n c e of vital 
r e s o u r c e s — p o l i c i e s that a re a i m e d at 
fo rc ing or induc ing s p e c i f i c even ts to 
happen in regard to exp lora t ion for par
t icular r e s o u r c e s , subst i tu t ion of o n e 
material for another , conse rva t i on a n d 
re -use , and other ac t i ons that c a n have 
pro found impac ts on r e s o u r c e c o s t s , 
life s ty les , a n d the phys i ca l env i ron
ment—not to ment ion the re la t ionsh ips 
b e t w e e n the gove rnmen t and its 
c i t i zens . T h e po l i c i es c a n b e only a s 
g o o d a s the p e r c e p t i o n s on w h i c h they 
are b a s e d , and the p e r c e p t i o n s in turn 
c a n b e only as g o o d a s the es t imates of 
r e s o u r c e availabil i ty a n d c o s t f rom 
w h i c h they are f o r m e d . " 

Dr. M e n a r d wen t on to s a y : 
" C r u d e a n d uncer ta in a s they may be , 

mineral r e s o u r c e es t imates are e s s e n 
tial ingred ients of nat ional po l icy. T h e r e 
are no subs t i tu tes avai lab le, a n d the 
only r espons ib l e ac t ion one c a n take 
toward them is to con t i nue the pursui t of 
k n o w l e d g e that will br ing e a c h s u c c e s 
s i ve one c l o s e r to the truth. It is to this 
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goal that the ef for ts of the U . S . G e o l o g i 
ca l S u r v e y have b e e n d e d i c a t e d 
throughout the first cen tu ry of its 
e x i s t e n c e , and I c a n think of no more 
wor thy c a u s e to a b s o r b its e n e r g i e s in 
the s e c o n d . " 

If mineral r e s o u r c e es t imates a re e s 
sent ia l ingred ients of nat ional po l icy , the 
gove rnmen t mus t take the lead in im
prov ing s u c h r e s o u r c e eva luat ions. 

S o m e of the exc i t ing geo log i ca l work 
the G e o l o g i c a l S u r v e y is do ing d e a l s 
with frontier r e s e a r c h on the g e n e s i s of 
ore depos i t s . Th i s wil l have d i rec t appl i 
ca t ions to f ind ing mineral depos i t s . 

In c o n d u c t i n g its r e s e a r c h on minera l 
r e s o u r c e appra isa l in hard r o c k env i ron
ments , the S u r v e y Is conduc t i ng var ied 
field and laboratory invest igat ions. 
T h e s e inc lude the s tudy of min ing d is 
tr icts, deta i led examinat ion of o r e s , and 
exper imenta l wo rk on the p h y s i c a l and 
c h e m i c a l proper t ies of mineral a n d a s 
s o c i a t e d r o c k s . M a n y s u c h s tud ies are 
current ly f o c u s i n g on W i l d e r n e s s and 
R A R E II a reas , Indian lands, a n d A l a s k a , 
in o rder to prov ide data o n mineral re
s o u r c e potent ia l for l and-use d e c i s i o n s . 
In addi t ion, c o m p r e h e n s i v e g e o l o g i c , 
g e o c h e m i c a l , a n d g e o p h y s i c a l s t u d i e s 
are be ing car r ied out in seve ra l two-
d e g r e e quadrang le a reas a c r o s s the 
coun t ry a s part of the S u r v e y ' s C o n t e r 
m inous U .S . Minera l App ra i sa l P r o g r a m , 
or C U S M A P . M u c h of the latter wo rk is 
c o n c e n t r a t e d In the wes t , in a r e a s that 
have a h igh propor t ion of pub l i c land 
and a re a l s o c o n s i d e r e d to have a h igh 
potent ial for a s yet u n d i s c o v e r e d 
minera! depos i t s . 

E x c l u d i n g the mapp ing program, the 
G e o l o g i c a l S u r v e y mineral r e s o u r c e 
appra isa l r e s e a r c h c a n be g r o u p e d 
under th ree head ings : G e o c h e m i s t r y , 
i so tope g e o l o g y a n d g e o p h y s i c s . 

in the geochem is t r y f ie ld, seve ra l n e w 
innovat ive a p p r o a c h e s lead ing to the 
d i s c o v e r y of c o n c e a l e d d e p o s i t s are 
be ing d e v e l o p e d b y the G e o l o g i c a l 
S u r v e y . A d v a n c e s in analy t ica l pro
c e d u r e s for t race e lemen ts in geo log i c 
mater ia ls made exp lorat ion g e o c h e m i s 
try pract ica l and the S u r v e y took the 
lead in demonst ra t ing the feasibi l i ty of 
cons t ruc t i ng t ruck -mounted s p e c t o 
graph ic laborator ies that c o u l d b e dr iven 
to the exp lorat ion a rea . 

A l though s i n c e anc ien t t imes o b s e r 
ve rs have noted pecul iar o d o r s e m a n 
at ing f rom s o m e mineral depos i t s , unti l 
recent ly little ef fort had b e e n m a d e to 
identi fy the c o m p o n e n t s and to app ly 
this k n o w l e d g e to exp lora t ion. In the 
past ten y e a r s an i nc reas ing number of 
sens i t i ve analyt ica l t e c h n i q u e s for m e a 
sur ing g a s e s have b e e n d e v e l o p e d a n d 
a var iety of g a s e s have b e e n m e a s u r e d 
a round mineral depos i t s . 

H y d r o g e o c h e m i c a l p r o s p e c t i n g is 
another g e o c h e m i c a l p rospec t i ng t e c h 
n ique. W h e n water c o m e s into c o n t a c t 
wi th mineral d e p o s i t s at o r benea th the 

ear th 's su r face , cer ta in e l e m e n t s wil l 
i n c r e a s e in concen t ra t i on to form a g e o 
c h e m i c a l d i spe rs i on halo. De tec t i on a n d 
interpretat ion of t h e s e ha los form the 
bas i s for h y d r o g e o c h e m i c a l p rospec t 
ing. 

T h e S u r v e y is us ing i so tope g e o l o g y 
to de te rmine the a g e of minera l izat ion 
and format ion of hos t r o c k s ; to deter 
mine the s o u r c e of me ta l s in o re 
d e p o s i t s and charac te r is t i cs of ore 
f lu ids; and to deve lop iso top ic t e c h 
n iques that c a n b e app l ied to mineral 
r e s o u r c e evaluat ion. 

M o s t g e o p h y s i c a l ef for ts a re d i r ec ted 
toward field s u r v e y s for a s s e s s i n g 
mineral r e s o u r c e s in potent ial ly mineral 
i zed a r e a s a n d toward d e v e l o p m e n t of 
exp lorat ion techno logy . Cu r ren t re
s e a r c h i nc ludes deve lopmen t of a 
va r iab le - f requency , c o n t r o l l e d - s o u r c e 
e lec t romagne t i c s y s t e m w h i c h wil l b e 
tes ted over a reas be l i eved to con ta in 
d e e p mineral izat ion. 

A combina t ion of geo log i ca l , g e o 
c h e m i c a l a n d g e o p h y s i c a l f ield a n d la
boratory r e s e a r c h a n d Invest igat ions 
a re n o w requ i red in o rder to s e e k out 
the h idden or bur ied depos i t s that c a n 
not b e d e t e c t e d through the more c o n 
vent ional t e c h n i q u e s e m p l o y e d in the 
p a s t T h e program of the G e o l o g i c a l 
S u r v e y is primarily d e s i g n e d to a s s i s t in 
that p u r p o s e . 

T h e r e Is noth ing more uncer ta in than 
gove rnmen t po l i cy in a d e m o c r a c y — i f 

E X P L O R A T I O N C O N T R A C T O R S 
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y o u at tempt to f o recas t it on a day- to
day bas is . 

A t the s a m e time, there is noth ing 
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government po l icy over a long- range 
bas is . 
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R i g h t n o w . E n e r g y i s o n e o f o u * " 

C o u n t r y ' s t o u g h e s t c h a l l e n g e s a n ( 

t h e R o c k y M o u n t a i n a r e a w i l l b e p l a y 

i n g a m a j o r r o l e i n m e e t i n g t h o s e c h a l 

l e n g e s . T h a t ' s w h y S t e a r n s - R o g e i 

n e e d s g o o d p e o p l e t o m e e t o u r m a n ] 

d e m a n d i n g c u r r e n t a n d f u t u r e a s 

s i g m n e n t s . 

S t e a r n s - R o g e r i s a m a j o i 

e n g i n e e r i n g / c o n s t r u c t i o n f i r m i n 

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

P e t r o l e u m a n d P e t r o c h e m i c a 

f a c i l i t i e s , a n d h e a v y m d u s t r i a i c h e m i 

c a l p l a n t s . W e c u r r e n t l y h a v e t h e f o l 

l o w i n g p o s i t i o n s a v a i l a b l e f o r q u a l i f i e c 

p e r s o n n e l w i t h 3 p l u s y e a r s e x p e r i 

e n c e i n h e a v y i n d u s t r i a l f a c i l i t i e s : 

• Piping* Electrical • Instru
mentation (electrical & 
pneumatic) * Project 
Engineers • Process 
Engineers • Pressure 
Vessel/Stress Analysis 
Engineers • Heat Trans
fer Engineers • Mechan
ical Engineers • Control 
Systems Engineers • Ma
chinery Engineers • Proj
ect Schedulers • Cost 
Engineers • Estimators 

Y o u c a n h e l p m e e t t h e 

c h a l l e n g e s o f t h e f u t u r e a t 

S t e a r n s - R o g e r w h i l e e n j o y i n g 

D e n v e r l i v i n g w i t h o u t s t a n d i n g c l i 

m a t e , r e c r e a t i o n , a n d e d u c a t i o n a l 

o p p o r t u n i t i e s . W e ' r e o f f e r i n g y o u a 

p e r m a n e n t a n d s a t i s f y i n g c a r e e r w i t h 

o n e o f t h e m o s t r e s p e c t e d c o m p a n i e s 

i n t h e e n g m e e r i n g f i e l d . 

F o r i m m e d i a t e c o n s i d e r a t i o n , c a l l 

T e d A c k e r m a n , C O L L E C T , ( 3 0 3 ) 

7 5 8 - 1 1 2 2 , o r s e n d y o u r r e s u m e i n 

c l u d i n g s a l a r y h i s t o r y i n c o n f i d e n c e t o 

S T E A R N S - R O G E R , P O . B o x 5 8 8 8 , 

D e n v e r , C O 8 0 2 1 7 . W e a r e a n E q u a l 

O p p o r t u n i t y E m p l o y e r M / E 

You've heard about us. 
Now we'd like to hear 
about you. 

by Char les M. Kittrell 

Wtie ther you r ca ree r d e c i s i o n t ias 
b e e n s l ide-ru le eng ineer ing or admin is 
tration and management , c h a n c e s are 
that some t ime dur ing your ca ree r you ' l l 
be commun ica t ing with the publ ic . 
You ' l l commun i ca te with other 
eng inee rs , o ther p ro fess iona ls , s u c h a s 
lawyers and sc ien t i s ts , and with your 
o w n management . T h e n the genera l 
publ ic, s o m e w h o l ike what you ' re 
do ing , o thers who wou ld just as s o o n 
throw tomatoes at y o u , s tockho lde rs , 
and with government . 

H o w you will communicate with 
government ! 

S o m e of this commun ica t ion is b o u n d 
to w ind up in the n e w s p a p e r s and on 
T V . Y o u r s u c c e s s in deal ing with the 
p r e s s may wel l determine the s u c c e s s 
of your industry, your c o m p a n y and your 
ca reer . 

T h e s e c o n d reason you' l l have to dea l 
wi th the p r e s s is that, regard less of you r 
b u s i n e s s you ' re go ing to be accoun t 
ab le to the publ ic . 

B u s i n e s s , espec ia l l y the energy 
b u s i n e s s , is be ing ca l led on to a c c o u n t 
for its ac t ions . T h e peop le leading this 
cal l for accountab i l i ty are repor ters and 
edi tors. 

T h e d a y s are gone w h e n b u s i n e s s 
thought it cou ld avo id pub l ic d ia logue by 
lock ing itself in an execu t i ve sui te. A n y 
b u s i n e s s m a n w h o th inks he c a n do ttiat 
t hese days had better update his 
resume. 

T h e pub l ic has a right to l<now what 
b u s i n e s s is do ing. H o w d o e s b u s i n e s s 
behav io r a f fect Hves. and af fect the 
future? 

Far b e y o n d any iegai requ i rements for 
d i sc losu re , b u s i n e s s has a moral ob l iga
tion to r e s p o n d to the legit imate 
c o n c e r n s of the publ ic. 

W e in the oil b u s i n e s s do not d o very 
wel l in respond ing to the c o n c e r n s of 
the publ ic w h e n they first b e c a m e c o n 
ce rns . T h e result is hostil ity and criti
c i s m today. 

" F o r t u n e " magaz ine pub l i shed an 
art ic le deal ing with this very s u b j e c t 
T h e art ic le w a s titled " W h y T h e Oi l 
C o m p a n i e s A re C o m i n g U p Dry In The i r 
Pub l i c Re la t i ons . " T h e c o n c l u s i o n of the 
art ic le w a s that the pet ro leum industry 
has defauited on this obl igat ion to 
Inform the pub l i c . . .and that b e c a u s e of 
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our s tubborn s i l ence , w e ' v e d o n e se r 
ious harm to o u r s e l v e s a n d to the 
national interest. 

M y industry iias b e e n s tubborn and 
si lent but w e haven' t b e e n s i lent 
recent ly . W e can ' t af ford to be . H e r e ' s 
an examp le of what w e ' r e do ing . 

T o p management at Phi l l ips, v i ce 
p res iden ts and above , have a g g r e s 
s ive ly sough t out the publ ic and the 
p r e s s in publ ic a p p e a r a n c e s and inter
v iews . W e ' r e not do ing it to pat our
s e l v e s on the back . W e want the publ ic 
to know wtiat w e ' r e do ing a n d wiiy 
w e ' r e do ing it. 

Oi l c o m p a n i e s haven' t a lways b e e n 
this o p e n . T e n yea rs ago , Phi l l ips top 
managemen t gave a total of 1 7 
s p e e c h e s for the ent ire year . In 1 9 7 8 
that f igure w a s 5 4 and in 1 9 7 9 , it w a s 
1 1 2 . 

That means that on an ave rage of 
every third day last year that e i ther the 
cha i rman of our board , our pres ident or 
o n e of the v i ce p res iden ts gave a pub l ic 
s p e e c h and a n s w e r e d o p e n e d - e n d e d 
p r e s s in terv iews in more than 1 8 s ta tes 
and three foreign coun t r ies . 

Th is year there wi l ! b e more e x e c u 
t ives on the r o a d . . .more s p e e c h e s to 
more a u d i e n c e s . A n d more in terv iews 
with more repor ters. It boi ls d o w n to 
this: 

T h e oil industry has a who le d e c a d e 
of m is takes to live d o w n . 

If we don' t tell our s tory it 's go ing to 
b e told anyway by somebody e l se . A n d 
that 's unfair to e v e r y b o d y . 

O n e of the indust ry 's first m is takes 
w a s the handing of the Arab oii emba rgo 
of 1 9 7 3 , W e w e r e unp repa red for the 
cr is is in publ ic information that deve l 
o p e d a s the gas l ines g r e w longer and 
s u s p i c i o n s g rew deepe r . 

U p to that t ime, the indust ry 's main 
c o n c e r n s e e m e d to be pump ing g a s o 
l ine. R e m e m b e r the four -corner gas 
wars ten yea rs a g o ? W e were hust l ing 
f ree g lassware , s o d a pop and doub le 
G r e e n S t a m p s lo get you to fill 'er up. 

Wel i , 1 9 7 3 put us in a w h o l e new ball 
game. W e w o u n d up playing to a 
capac i t y c r o w d of host i le fans. 

Al l of a s u d d e n , oil w a s front page 
news and w e w e r e the bul l ies. W e w e r e 
the O a k l a n d Ra ide rs of energy , the g u y s 
y o u love to hate. W e w e r e ca l l ed on to 

a n s w e r ques t i ons that a month earl ier 
nobody wou ld have g iven two fioots 
about . 

I be l ieve that what resu l ted b a c k then 
w a s a s e v e r e c a s e of motor mouth . 

W i n d us up a n d w e ' d tell you every
thing w e k n e w about the oil b u s i n e s s . 
W e wen t on all day about the gove rn 
men t ' s pr ic ing and al locat ion s y s t e m 
and its e f fec t at the gas pump. 

W e told y o u about rep lacemen t c o s t 
and de fer red taxes and two-t ier pr ic ing 
and how al! this a f fec ted our profits. 

W e p a s s e d the c ry ing t o w e l , , .from 
one end of A m e r i c a to the other and 
wai led "A in t it awful?" 

T h e past s e v e n yea rs have b e e n a 
learn ing p r o c e s s for the oi! c o m p a n i e s . 
W e ' v e made our share of m is takes and 
w e ' v e learned s o m e valuable l e s s o n s , 
too. 

O n e of the most important has been 
how to work with the p ress . W e ' v e 
learned that w e ' v e got to be 
open.. .even w h e n it means taking 
s o m e lumps, and w e ' v e learned that 
w e ' v e got to be prepared. T h e r e ' s a 
new b reed of energy reporter today. 
T h e y know more about the b u s i n e s s 
than ene rgy repor ters k n e w s e v e n 
yea rs ago. 

Ene rgy report ing is more a c c u r a t e 
than at the l ime of the emba rgo and 
more unders tandab le . A n d e v e n on 
s u c h cont rovers ia l sub jec t s a s the de
cont ro l of domes t i c oi! p r i ces , n e w s 
papers s u c h as the N e w Y o r k T i m e s 
and the Wash ing ton P o s t ag ree , by and 
large, wi th the industry v iewpoint . 

T h e publ ic has benef i ted f rom this 
new d ia logue. T h e publ ic is beg inn ing to 
unders tand the ene rgy b u s i n e s s and the 
ene rgy p rob lem. 

For example , the publ ic is beg inn ing 
to unders tand that ihe ene rgy prob lem 
is shor t supp l i es . Shor t supp l i es c a u s e 
high p r i ces .Tha t ' s an improvement be 
c a u s e even up until a few months a g o 
the publ ic thought the ene rgy prob lem 
was h igh pr ices . 

Bu t there 's a lot more that n e e d s to b e 
done in our re lat ionship with the p r e s s . 
Part of our cha l l enge in the minerals and 
e n e r g y industr ies wilt be making the 
most of that relat ionship. 

The first cha l lenge will be gaining an 
apprec ia t ion for news—wha t it is and 
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