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Role of Nuclear Energy in the U.S. 

by B. H. Cherry 

Th e acc iden t at T h r e e Mi le Island 
(TMI) had a pro found and s h o c k i n g 

impact o n the p e o p l e of Pennsy l van ia , 
G e n e r a l Pub l i c Uti l i t ies C o r p . and Its 
c u s t o m e r s , and the ent ire nuc lear 
Industry. It will have a signif icant impact 
o n future U . S . e n e r g y pol icy. T h e 
a c c i d e n t a f fec ts on ly o n e s i de of the 
U . S . e n e r g y equa t ion , the supp ly s i d e . 
T h e fac to rs ex is t ing prior to the a c c i 
dent , w h i c h s t rongly suppo r t ed the 
n e e d for a v iable nuc lear Industry, 
remain u n c h a n g e d . O the r even ts of the 
past yea r , inc luding the Iranian revo lu
t ion and s u b s e q u e n t d isrupt ion of oil 
supp ly and p r i ce , s imply re in fo rce the 
n e e d for a ba l anced e n e r g y po l icy in the 
U . S . 

T h e bas is u p o n w h i c h o n e r e a c h e s the 
c o n c l u s i o n that nuc lear e n e r g y Is a 
n e c e s s a r y part of a ba l anced supp ly 
s t ra tegy c a n b e summar i zed a s fo l lows; 

1. M A I N T E N A N C E O F R E A S O N 
A B L E E N E R G Y G R O W T H . 

A large number of studies have 
concluded that desirable eco
nomic growth requires continued 
growth in energy usage. While 
conservation is prudent in many 
areas, national policy, which 
counts on conservation to fill the 
growing gap between supply and 
demand, risks economic disloca
tion and the disruption of orderly 
markets . T h u s , a moderate 
growth of electricity demand is 
forecast. These growth rates (in 
the 4-5% range) might substan
tially Increase if the cost of other 
energy fuels are raised, or if elec
trification programs, particularly 
in the transportation sector , 
begin to take hold. 

2. D E C R E A S E D D E P E N D E N C E ON 

FOREIGN SUPPLY S O U R C E S . 

The ability of the U.S. to develop 

domestic energy resources is the 

key to any degree of energy inde

pendence. Nuclear energy cur
rently provides 15% of our 
energy and could double this 
contribution in 7 or 8 years. This 
is important not only in an 
economic sense, but for national 
security. 

3. DIVERSITY O F SUPPLY. 

tt is imprudent to concentrate a 
majority of our supply options, on 
a single resource—coal . The de
velopment and expansion of coal 
supp ly is subject to many 
p r o b l e m s . D i f f i c u l t i e s In 
expanding our commitment to 
coal as if that were our sole 
resource, could severely impede 
our ability to meet energy 
demands. 

4. R E L I A N C E U P O N P R O V E N 
OPTIONS. 

Nuclear energy has been proven 
to be safe, reliable and economic. 
It would be highly imprudent to 
discard such an option in favor of 
major dependence on untried, 
untested technologies. 

5. TIMELY D E V E L O P M E N T O F UN-
D E P L E T A B L E R E S O U R C E S . 

The total U.S. resource base of 
20,000 quadr i l l ion BTU witi 
support projected energy needs 
for another 60 to 70 years as
suming no supply constraints de
velop in the interim. It has taken 
almost 40 years from technical 
verification to bring nuclear 
energy to a point where it con
tributes 15% of our total elec
tricity needs. We need to pursue 
all of our options to maintain the 
orderly development of undeplet-
able alternatives and continue to 
pursue the nuclear option to 
maximize our available time for 
development. 

6. ABIL ITY T O UTILIZE HIGH 
T E C H N O L O G Y . 

The nations of the world that have 
the technological and economic 
resources available to them to 
utilize high technology for the 
production of energy have an 
obligation to do so. Those nations 
less capable of utilizing these 
technologies will have an ever in
creasing need for fossil fuel, par
ticularly oil, in the next 10 to 20 
years. 

Desp i te t hese incent ives, in the s ix 
y e a r s s i n c e the first A rab oil e m b a r g o , 
the U . S . has made little p rog ress 
towards the goal of increas ing ene rgy 
i n d e p e n d e n c e . T h e factor w h i c h has 
had the mos t s igni f icant Impact on U . S , 
oil impor ts has b e e n the subst i tut ion of 
A laskan oil for oil w h i c h had prev ious ly 
b e e n impor ted. E v e n cons ide r ing the 
A laskan oil o f fset , total U . S . oil u se has 
i nc reased In e x c e s s of 3 0 % , B y ear ly 
1 9 7 9 , the commi tment to nuc lear p lants 
in s e r v i c e in the mid 8 0 ' s had b e e n 
r e d u c e d by about 5 0 % from that wh ich 
had b e e n f o r e s e e n In the ear ly 7 0 ' s , 
S o m e of t hese c h a n g e s w e r e due to a 
d e c r e a s e in a pe rce i ved d e m a n d for 
e lectr ic i ty . It Is my v iew, howeve r , that 
m o s t nuc lear plant canceHat ions and 
defer ra ls w e r e due to an Increasing d is
af fect ion with the nuc lear opt ion by U , S . 
utility c o m p a n i e s . Th is d isa f fec t ion , 
w h i c h led the industry to a state of d e 
fac to morator ium in the per iod 1 9 7 4 to 
1 9 7 8 (a t ime w h e n other fac tors wou ld 
have d ic ta ted expans ion) , w a s due to 
the env i ronment in wh ich the industry 
w a s o p e r a t i n g . T h i s e n v i r o n m e n t 
inc luded severa l p rob lems : 

1. P E R C E P T I O N O F F INANCIAL 
RISK. 

The construction and operation 
of nuclear plants was becoming 
increasingly uncertain in both 
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costs and schedules. Regulators 
Increasingly looked to utility 
stockholders to assume the total 
risk of such ventures. 

2. L A C K OF POLITICAL RESOLU
TION O F KEY ISSUES. 

A number of issues that the 
government has had responsi
bility for, such as high level waste 
disposal and temporary storage 
for spent fuel, remained un
resolved. 

3. L A C K O F C L E A R NATIONAL 
COMMITMENT T O THE NUCLEAR 
OPTION. 

Despite allegations as to the 
need for light water reactors 
( L W R ) , n o f i rm n a t i o n a l 
commitment to an expanded role 
for LWR was forthcoming. 

By late 1978, despite the clear need 
for an expanded commitment to nu
clear energy, the U.S. utility industry 
did not dream it prudent to make such 
an expanded commitment. The basis 
for this apparent paradox was ac
curately captured by a quote from a 
senior industry executive: 

"From a national policy per
spective, we are convinced that 

increased reliance on nuclear 
power Is essential. . . but as pru
dent managers of our share
holder's money, unless the 
business can be considered on a 
very different basis in the future, 
nuclear power is not an attractive 
investment opportunity." 

B y ear ly 1 9 7 9 there w a s hope for 
c h a n g e s . . . hope that " the pol i t ic ians" 
w o u l d p r o v i d e t h e e n v i r o n m e n t 
n e c e s s a r y for r e n e w e d utility interest. 
Fo r a whi le , in early 1 9 7 9 , it l ooked like 
this might have b e e n the c a s e . That 
sl ight c o m e b a c k w a s e n d e d by the TMI 
acc iden t on M a r c h 2 8 . tt is my hope that 
the l e s s o n s learned from this traumatic 
event will prov ide the bas is for a 
s t ronger , sa fe r and more viable nuc lear 
industry in the U . S , 

THE IMPACT OF THREE 
MILE ISLAND 

T h e acc iden t magni f ied the c o n c e r n s 
of the publ ic and the utility industry in 
two k e y a reas : 

1. T h e perception of plant sa fe ty and 
risk to the publ ic, and 

QUALITY DEVELOPMENT 
ASSOCIATES, INC. 

A CONSULTING FIRM 
WITH DIVERSIFIED EXPERTISE IN PROVIDING 

DEVELOPMENT AND IMPLEMENTATION SERVICES 
TO MEET PLANNING NEEDS 

OF INDUSTRY AND GOVERNMENT 
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« H O U S I N G 
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• E C O N O M I C A N D M A R K E T A N A L Y S I S 

• P R O J E C T P E R M I T T I N G 

9 E N V I R O N M E N T A L M A N A G E M E N T 

6 5 0 S O U T H C H E R R Y S T R E E T 
S U I T E 4 0 0 

D E N V E R C O L O R A D O 8 0 2 2 2 
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2, T h e perception of r isk to the f inan
cial Integrity of the utility Investor, 

A d d i t i o n a l l y a n d i m p o r t a n t l y , t he 
acc iden t p rov ided a foca l point for the 
prev ious ly d ive rse ant i -nuciear interest 
to rally about . T h e acc iden t a lso gave 
s u c h g r o u p s a responsib i l i ty and a c c e p t 
a n c e they prev ious ly l acked . This n o w 
more h o m o g e n e o u s ant i-nuclear c o m 
munity may be the s ingle b iggest ob 
s tac le in the U . S , It is c lear that any 
expans ion of nuc lear ene rgy in the U . S , 
will require m u c h greater g rass roots 
pol i t ical suppor t than eve r be fo re . In 
o rder to d e v e l o p s u c h suppor t , the 
ques t ion of plant safety and r isks to the 
publ ic , wh ich has b e e n r e o p e n e d by the 
Th ree Mi le Island acc iden t , is o n e wh ich 
shou ld d e m a n d m u c h of our attention in 
the near future. 

Plant Safety and Risk to the Public 
T h e quest ion of plant sa fe ty and publ ic 

a c c e p t a n c e of the operat ional r isks of 
nuc lear ene rgy had b e e n substant ia l ly 
r eso l ved for a majority of the publ ic prior 
to TMI . It w a s general ly p e r c e i v e d that 
this w a s a t echno logy "unde r c o n t r o l " 
and that even If there w a s an acc iden t , 
health e f fec t s wou ld b e minimal. T h e 
acc i den t impac ted both conc lus i ons . 
T h e acc iden t w a s ult imately con ta ined , 
as it shou ld have b e e n , by the piant 
sa fe ty s y s t e m s . The re is a s t rong v iew, 
h o w e v e r , that nei ther the opera to rs , 
regulators or d e s i g n e r s w e r e able to 
unders tand or fully c o m e to gr ips with 
the acc iden t for severa l d a y s . 

T h e K e m e n y C o m m i s s i o n f indings, 
repor ts f rom the N R G , s u c h as the 
Ma t t son " L e s s o n s L e a r n e d " report and 
the repor ts of the many other invest i 
gat ions w h i c h are being c o n d u c t e d will 
ultimately p rov ide the foundat ion for a 
sa fe r , more con t ro l l ed t e c h n o l o g y . 
Improvements In many a reas of plant 
d e s i g n a n d o p e r a t i o n , r e g u l a t i o n , 
o p e r a t o r t ra in ing a n d e m e r g e n c y 
planning will o c c u r . 

T h e Industry wou ld be del inquent 
indeed if it d id not maximize the learning 
e x p e r i e n c e of s u c h a traumatic event as 
TMI . T h e observa t ion that there w e r e 

C o l o r a d o M i n e r a l R r o h e r s 

Roy Kirkman 
Geol.E. 196G. MSc. Min.Econ. 1376 

Prolessional Appraiser P.O. Box 3271 
Ag«n1 Boulder, CD 80307 
(303) 499-3285 (303) 447-1410 
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warn ings of a TMI type acc i den t a s ear ly 
as 1 9 7 4 in the B e s n a u plant, and at the 
Dav is B e s s e plant In 1 9 7 7 is one of the 
more important a s p e c t s of the acc iden t . 
A n unders tand ing of the s u b s t a n c e of 
t hese two o c c u r r e n c e s might not have 
" for s u r e " e l iminated the se r i ous c o n 
s e q u e n c e s of the TMI acc iden t , I wou ld 
s t rongly urge that s u c h k n o w l e d g e 
wou ld have significantly i n c reased the 
probabil i ty that the c o n s e q u e n c e s of the 
TMI incident wou ld have b e e n signifi
cantly d imin ished. T h e industry has 
l a c k e d an e f fec t i ve veh ic le for c o m 
municat ing the s ign i f i cance of even ts at 
o n e facil ity to the rest of the industry. A 
key part of a renewed nuclear industry 
must be an organization whose sole 
function is to collect, analyze and com
municate the operating experience of 
our industry's nuclear plants. 1 be l ieve 
that this key ingredient a d d e d to o ther 
industry initiatives in o ther a reas will 
prov ide a s t rong bas is for the future sa fe 
operat ion of U . S . nuc lear p o w e r plants. 

T h e a s s u r a n c e of sa fe operat ion of 
plants is on ly half the prob lem of the 
publ ic a c c e p t a n c e of nuc lear t e c h 
no logy , s i n c e there are a lways s o m e 
r isks with any techno logy , a signi f icant ly 
greater publ ic unders tand ing of the r isks 
of nuc lear ene rgy Is essent ia l to the 
future of the industry. T h e ability to 
commun i ca te to the publ ic has b e e n 
e n h a n c e d as a result of the acc iden t o n 
T h r e e Mi le Island b e c a u s e of the d e g r e e 
of the p r e s s and med ia c o v e r a g e . The 
ave rage c i t izen has a m u c h better 
unders tand ing of the fundamenta ls of 
nuc lear e n e r g y than perhaps he did a 
year a g o . The Industry must use this 
increased level of understanding to its 
advantage with the public and must not 
delay In initiating such programs. T h e 
"half l i fe" of this pub l ic unders tand ing is 
l ikely to be shor t . 

T h e ro le of fear of the techno logy and 
its impact on the nuc lear industry w a s 
substant ia l . T h e fact that med ia mis
unders tand ing and sensat iona l jour
nal ism cont r ibuted much to that fear is 
important , T h e fact that M a l c o m b 
B r o w n e of the NEW YORK f / M E S 
o b s e r v e d that the p r e s s c o v e r a g e of the 
TMI acc i den t w a s o n e of the wors t 
d i s a s t e r s in A m e r i c a n j ou rna l i s t i c 
history, r ece i ved little no t i ce . T h e impact 
of s u c h sensat iona l ism cou ld have b e e n 
substant ia l ly b lunted if there had b e e n a 
h igher d e g r e e of a w a r e n e s s of the t e c h 
no logy . S u c h ef for ts are despera te ly 
n e e d e d in the U . S . and in the wor ld if the 
nuc lear opt ion is to s u c c e e d . 

Financial Integrity of 
the Utility Investor 

T h e asymmet r i ca l nature of the r isks 
a n d benef i ts of an Investment In nuc lear 
e n e r g y w a s u n d e r s c o r e d by the impact 
of the TMI acc iden t o n Gene ra l Pub l ic 

Util i t ies C o r p . G P U nuc lear p lan ts* prior 
to M a r c h 2 8 , 1 9 7 9 had p r o d u c e d c u s 
tomer benef i ts of c l o s e to 8 0 0 million 
dol lars. T h e s e benef i ts wen t d i rect ly to 
G P U rate p a y e r s through the appl icat ion 
of a fuel adjustment c l a u s e for the lower 
c o s t of nuc lear fuel v s . coa i and oi l . 
The re w a s little, If any recogn i t ion of 
s u c h past cus tomer benef i ts apparent In 
the initial rul ings fo l lowing the acc iden t 
by the Pennsy l van ia and N e w J e r s e y 
C o m m i s s i o n s , T h e Pennsy l van ia ruling 
w a s cha rac te r i zed in an editorial in the 
Harr isburg Patr iot a s fo l lows: 

"Responding to an unprece
dented event, the PUC arrived at 
an unprecedented conclusion, 
which in effect placed the entire 
monetary burden of ttie Inarch 28 
nuclear accident on the owners of 
the plant..." 

T h e monetary bu rden re fer red to is 
a s s o c i a t e d with the ent ire c o s t of capital 
o n the 7 0 0 miiiion doliar Investment in 
the facil ity p lus any un insured c o s t s as
soc i a ted with opera t ions at the uni ts. 
W e e x p e c t the total of these c o s t s to 
app roach 1 0 0 miiiion dol lars for e a c h 
year the unit Is out of se rv i ce . T h e 
impact of a temporary inability to charge 
c u s t o m e r s for rep lacement p o w e r c o s t s 
in addit ion to the burden of f ixed 
c h a r g e s a lmost resu l ted in the bank
rup tcy of the G P U c o m p a n i e s . T h e 
editorial wen t on to say : 

• T h e r e w e r e three in operat ion at the 
t ime of the acc iden t ; O y s t e r C r e e k -
c o m m i s s i o n e d in 1 9 6 7 , Th ree Mi le 
Island Unit 1 — c o m m i s s i o n e d in 1 9 7 4 , 
and Th ree Mi le Island Unit 2—-com
m iss i oned in 1 9 7 8 , 

Consulling Engineers 
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Geo techn i ca i Eng ineer ing 
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Env i ronmen ta l S tud ies 

Class of '59 
Gary E, Melickian, Partner 
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Get the drop on any rock job 
with one of these percussion 
rock drills from 
Gardner-Denver. They're 
Gardner-Denver reliable for 
shift after shift performance, 
Gardner-Denver fast for more 
hole per dollar, and 
Gardner-Denver backed. 

Valveless Rock Drills. Large 
reversible piston hammer for 
power and direct air flow 
provides faster penetration. 
Integral muffler for quieter 
operation. Ful! hole size 
drilling range. 

Independent Power Rotation 
Drills. Tliese tunnel and 
surface long hole or single pass 
drills include separate control of 
impact and rotation. 

Rifle Bar Drifter Drills. These 
mining favorites mai<e lots of 
hole with just a little air. 

To match a Gardner-Denver 
percussion drill to your rock, 
contact your Gardner-Denver 
Representative. Or write us at 
P.O. Box 1020, Denver, 
Colorado 80201. 
Gardner-Denver—The 
measure of performance. 

GARDNER-DENVER 
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"Every utility in the country con
templating the construction of 
n e w generating capacity must pay 
heed ot the Implications of the 
PUC ruling when it comes to 
deciding whether to build coal or 
some other form of generating 
facility." 

I be l ieve t l ia l the above quotat ion 
indicates that utilities must c o n s i d e r the 
f inancial r isks a s s o c i a t e d with the c o n 
st ruct ion and operat ion of nuc lear p o w e r 
plants in a dif ferent light than eve r 
be fo re and c lear ly in a di f ferent light than 
other investment oppor tun i t ies . 

T h e f inancial impact on the c o m p a n y is 
s e v e r e . In addi t ion, the current impact of 
rep lacement p o w e r c o s t s on G P U c u s 
tomers is a lso substant ia l . E x a c e r b a t e d 
by the N R G mandated shu tdown of 
TMI—Uni t 1, t hese c o s t s are in e x c e s s 
of 2 0 million dol lars per month . H a d the 
burden b e e n sp read over the total bene 
f ic iar ies of nuc lear e n e r g y a c r o s s the 
count ry , the Impact wou ld have b e e n 
m u c h more manageab le . Deve lopmen t 
of industry suppo r t ed insurance cove r 
a g e for rep lacement p o w e r c o s t s wou ld 
b e o n e way of sp read ing the bu rden . 
Without s u c h a veh ic le to s p r e a d the 
f inancial r isks of major plant ou tages , it is 
my judgement that the ex is t ing commit 

ment to nuc lear p o w e r will not be 
e x p a n d e d by the utility industry. 

Whi le the Impact of the cos t of re
p lacemen t p o w e r o n a c u s t o m e r group 
c a n b e mit igated through the deve l 
opmen t of an insurance poo l , the prob
lem a s s o c i a t e d with f ixed cos t c o v e r a g e 
of a d isab led plant remains . Without a 
bas is for reduc ing the risk of s u c h f ixed 
c o s t s , I be l ieve it is improbable that a 
s ingle utility wou ld take o n a commit 
ment for a n e w nuc lear piant. Divers i 
f icat ion of s u c h r isks through regional 
poo l owne rsh ip of nuc lear faci l i t ies is 
s u g g e s t e d for reduc ing the impact of 
t h e s e c o s t s on a s ingle organizat ion. 
S u c h reg iona l c o n s o r t i a c o u l d b e 
c h a r g e d with the responsib i l i ty for c o n 
s t ruct ing and operat ing n e w facil i t ies. In 
addi t ion to b roaden ing the f inancial b a s e 
of nuc lear p ro jec ts , t hese organ izat ions 
c o u l d a l s o p r o v i d e m u c h g r e a t e r 
techn ica l and management dep th to the 
pro jec ts . S u c h an app roach in an 
env i ronment of r e n e w e d commi tment to 
nuc lear ene rgy c o u l d prov ide a v iable 
m e c h a n i s m for expans ion and p r o g r e s s . 

The Need For A 
Clear National Policy 

T h e s u c c e s s f u l implementat ion of the 
r a n g e of indus t ry a n d regu la to ry 

p rog rams resul t ing f rom the T M ! a c c i 
dent c a n prov ide the bas i s for an ex
p a n d e d commi tment to nuc lear ene rgy 
in the U . S . Without a c lear national 
po l icy back ing s u c h a r e n e w e d commit 
ment , h o w e v e r , no s u c h expans ion wiii 
o c c u r . 

I a m e n c o u r a g e d b y P r e s i d e n t 
Ca r te r ' s reaff irmation of suppor t for 
nuc lear e n e r g y in his s p e e c h in K a n s a s 
C i t y in Ju ly , 1 9 7 9 , but I ques t ion the 
d e g r e e of commi tment of his suppor t in 
v iew of his c lear avo idance of e v e n the 
w o r d " n u c l e a r " in his nationally tele
v i sed ene rgy m e s s a g e the prev ious 
even ing . 

in the a b s e n c e of a s t rong national 
pol icy on nuc lear e n e r g y (either for o r 
against) s tate and loca l g o v e r n m e n t s 
have m o v e d in to fill the gap . Reac t i ng to 
voca l minority polit ical p r e s s u r e s and 
near term c o s t s Impacts, the env i ron
ment is negat ive . F rom N e w York to 
Cal i forn ia, nuc lear p o w e r is taking it on 
the ch in at the state leve l . U n l e s s this 
po l icy vacuum is f i l led, nuc lear e n e r g y 
will t je unable to b e e x p a n d e d o n any 
bas is in the private sec to r , and Indeed 
the battle may shift f rom expans ion and 
n e w commi tmen ts to plants under c o n 
s t ruct ion and in opera t ion . 

Summary 
T h e n e e d for a ba lanced ene rgy 

supp ly s t ra tegy in the Un i ted S ta tes is 
more s e v e r e a s w e near the e n d of the 
7 0 ' s than eve r be fo re In our h is tory. T h e 
Impact of fore ign oil d e p e n d e n c e upon 
the nat ion 's secur i t y and e c o n o m y is 
current ly intolerable. T h e desirabi l i ty of 
nuc lear e n e r g y a s part of a national 
e n e r g y po l icy is und imin ished e v e n in 
the w a k e of the acc iden t at Th ree Mi le 
Island. T h e p r o s p e c t for an e x p a n d e d 
commi tment to nuc lear p o w e r in the 
current env i ronment s e e m s remote . 
Pub l ic pe rcep t ion of the risk of the 
techno logy and utility pe rcep t ion of the 
f inancial a s p e c t s of the t echno logy mus t 
b e substant ia l ly modi f ied be fo re commit 
ments to n e w capac i t y will b e made . 
Ef for ts of the utility industry and regu
latory b o d i e s in learning f rom the 
acc i den t at TMI are a s t rong m o v e in the 
right d i rec t ion. A signi f icant program 
a imed at the educa t ion of the publ ic to 
the charac te r and r isks of the t e c h 
no logy will a lso b e requ i red . A n e w 
industry organizat ion to rev iew and 
evaluate plant p rob lems and Identify and 
commun ica te their s ign i f i cance to the 
industry will he lp insure the future safety 
of nuc lear ene rgy . C o m m i t m e n t s to n e w 
nuc lear faci l i t ies may requi re addit ional 
i nsurance c o v e r a g e and a modi f ied in
dustry s t ructure to s p r e a d the f inancial 
r isks of nuc lear e n e r g y over a larger 
b a s e . A se r i es of reg ional nuc lear gener 
ating c o m p a n i e s is r e c o m m e n d e d . Fin
ally, the need for a clear national 
policy on nuclear energy is essential 
to the expansion of the industry. 
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Desp i te the s e v e r e t rauma the TMI 
acc i den t has had upon the G P U s y s t e m , 
w e remain c o n v i n c e d that nuc lear 
e n e r g y is an essen t ia ! c o m p o n e n t of the 
nat ion 's e n e r g y supp ly . I be l ieve that the 
U . S . utility industry is p repa red to move 
fo rward and fulfill our obl igat ion a s 
supp l ie rs of the nat ion's e lect r ic i ty , but 
not at the undue risk of our rate p a y e r s 
and s t o c k h o l d e r s in terests. Bo th the 
industry and the gove rnmen t must take 
a g g r e s s i v e ac t ion if the p romise of 
nuc lear p o w e r Is to b e fulf i l led. T h e 
industry is p repa red to d o its part. 

I suppor t the Car te r Administrat ion 
w h e n it s a y s that there is a n e e d for 
nuc lear p o w e r to fill a gap in e n e r g y 
supp l y and d e m a n d . H o w e v e r , 9 0 
w o r d s in an o b s c u r e pres ident ia l s p e e c h 
is not the kind of suppor t requ i red to 
m o v e fo rward . Without over t suppor t , 
the war w h i c h the e n e r g y prob lem is 
a l l eged to be equivalent of, wil l b e lost. 

Bernard H. Cherry is vice president, 
corporate planning, General Public Utilities 
Service Corp, a subsidiary of General Public 
Utilities Corp, He obtained a B S c . In 
chemistry and M S c . in nuclear engineering 
from the University of Illinois and tias done 
graduate work in nuclear science and engi
neering, Columbia University, 

The foregoing article is a condensation of a 
speech made by Mr, Cherry at the Fourth 
Annual Symposium of the Uranium institute, 
London, England, In September, 1979 , 
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chen and associates, inc. 
CONSULTING GEOTECHNICAL ENGINEERS 

96 so. ZUNI STREET 
DENVER, COLORADO 80223 

303-744-7105 

SOIL AND FOUNDATION INVESTIGATIONS 

• SOLID 4 LIQUID W A S T E DISPOSAL STUDIES 

• ENGINEERING G E O L O G Y AND G E O P H Y S I C S 

• S L O P E STABILITY 

• SOIL AND ROCK TESTING 

• CONSTRUCTION INSPECTION 

B R A N C H O F F I C E S : 

CASPER, WY, SALT U K E CITY, UT, 
COLO. SPRINGS, CO., GLENWOOD SPRINGS, CO. 

AUTOMATIC DRILLERS. 
WEIGHTINDICATORS 

VALVE ACTUATORS 

DRILLING AND WORKOVER 
FLUIDS AND SERVICES 

POWER TONGS, CATHEADS, 
KELLY SPINNERS 

FLUID ENDS 

EXTRUDED HEADERS, 
CUSTOM FABRICATION 

STABILIZERS, 
HEVI-WATE DRILL PIPE 

BRAKE RIMS, HARD BANDING 

UNIBOLT CHOKES, COUPLINGS, 
AND PIPELINE CLOSURES 

THESE 
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4801 WOODWAY, SUITE 180 EAST 
RO. BOX 2207, HOUSTON, TEXAS 77001 
713/960-9494 
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D i s t r i b u t e d B y : P A M C O 
P O * E n A P P L I C A T I O N a M F G C O 

MAIN OFFICE* 
10777 E. 45TH AVE., P.O. BOX 39068, DENVER, CO 80239 

Phone (303) 371-0330 • Telex 45-867 

by Irving S. Shapiro 

There w a s a line in a recen t i ssue of 
H a r p e r ' s M a g a z i n e , w h i c h s a i d , 

"Sp l i t a toms, not w o o d . " W e ought to 
split a toms and w o o d — a n d dig c o a i , and 
pu rsue r e s e a r c h and deve lopmen t pro
j ec t s in a number of a r e a s . T h e phi los
o p h y ought to b e to put lots of e g g s in 
lots of b a s k e t s — a n d wa tch all the 
b a s k e t s . 

O n e important se t of baske ts is 
labe led e lec t r i c power . A lmost one-th i rd 
of all pr imary e n e r g y is u s e d to make 
e lect r ic i ty , and the fuel u s e d for that 
p u r p o s e isn't avai lable for any other u s e . 
All of us shou ld b e c o n c e r n e d about any 
s igni f icant amount of natural gas and oil 
be ing u s e d to genera te e lect r ic i ty , w h e n 
there are al ternat ives. 

It's no s e c r e t that nuc lear p o w e r Is in 
t rouble. The re are 71 nuc lear p lants in 
operat ion now . Approx imate ly 9 0 are on 
o rder , but the re ' s a ques t ion about h o w 
many of them will b e c o m p l e t e d and put 
into opera t ion . N e w o rde rs for nuc lear 
units have b e e n dec l in ing for y e a r s -
long be fo re the acc iden t at Th ree Mi le 
Is land—and the rate of n e w o r d e r s 
c o m i n g In is n o w z e r o . 

W e don' t hear m u c h anymore about all 
the benef i ts of a tomic ene rgy . W e hear 
about the fears of a d isas ter . W e hear 
about the lack of publ ic trust in the 
peop le running the nuc lear Industry. W e 
hear about the high capi ta l c o s t s and the 
de lays in gett ing nuc lear faci l i t ies built 
and l icensed—-the t imetable Is now up to 
1 2 to 1 4 y e a r s In this count ry , near ly 
tw i ce as that In s o m e other nat ions. W e 
hear about utilities sc rapp ing their p lans 
for nuc lea r p lants , de fe r r ing c o n 
s t ruct ion a l together , or se lec t ing c o a l -
f i red units. T h e y wou ld rather sw i t ch 
than fight, a n d , g iven the con t rove rsy 
o v e r nuc lear e n e r g y , it 's hard to b lame 
them. 

Y e t the fac ts say w e ought to b e go ing 
the other way . it wou ld b e desirable to 
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look to nuc lear plants to p r o d u c e more 
of our e lectr ic i ty within the next 1 0 to 
1 5 y e a r s , at least 2 0 to 2 5 pe rcen t of 
the total, as c o m p a r e d to 1 3 pe rcen t 
n o w , and someth ing in the range of 3 5 
pe rcen t by the turn of the cen tu ry . Th is 
wou id b e prudent and sa fe , and the 
t echno logy to make it happen a l ready 
ex is ts . O the r nat ions a re taking this 
rou te—more than 4 0 of t hem—and 
u n l e s s the U , S . d o e s the s a m e it may 
l o s e Its posi t ion In nuc lear t echno logy . 

Nuclear Controversy 
T h e con t rove rsy about nuc lear p o w e r 

c o m e s d o w n to two bas i c ques t i ons : 
T h e quest ion of need, and the ques t ion 
of safety. If the U . S . d o e s not really 
n e e d more e lec t r i c p o w e r , the re ' s no 
c a s e for bui lding generat ing capac i t y 
e x c e p t for rep lacemen t , if there is no 
w a y to handle the nuc lear sa fe ty 
ques t i on , in all its d imens ions , then the 
nat ion has no nuc lear op t ion . 

At the moment there is no shor tage of 
e lec t r i c p o w e r . T h e r e is capac i t y in 
r e s e r v e . T h e prob lem l ies ahead of us , 
and h o w big it is d e p e n d s on our as
sumpt ions about e c o n o m i c growth and 
p o w e r d e m a n d . W e c a n f ind a lot of dif
ferent numbe rs on this but there s e e m s 
to b e genera l ag reemen t on a few 
b a s i c s : G N P In the next 1 0 to 2 0 y e a r s 
is l ikely to g row at a s l owe r rate than in 
the past , and s o is overal l e n e r g y u s e . 
T h e d e m a n d for electric power , though, 
is probab ly go ing to inc rease more 
rapidly than the overal l e n e r g y number , 
b e c a u s e electr ic i ty will b e d isp lac ing 
s o m e other fo rms of ene rgy . In Du Pon t 
w e fo recas t an ene rgy growth rate for 
the U . S . of about 1.5 pe rcen t per year , 
and an electr ic i ty g rowth rate of abou t 
2 . 5 pe rcen t . T h e s e are conserva t i ve 
numbe rs , but Is important to note that 
this still w o r k s out to b e an i nc rease in 
e lec t r i c generat ing capac i t y of about 

two-th i rds b e t w e e n n o w and the e n d of 
the century . T o the extent that our 
g rowth rate c a n b e ra ised above the 
expec ta t ion , the n e e d e d generat ing 
capac i t y will be e v e n greater . 

T h o s e numbers , Incidently, take into 
a c c o u n t a se r ious conserva t ion effort. 
F e w e r B . T . U . ' s ; more work out of the 
B . T . U . ' s a v a i l a b l e . C o - g e n e r a t i o n , 
retrofit h o m e s and o f f i ces and industrial 
p lants. All of that c a n b e d o n e , and Is 
be ing d o n e ; but the cu rve is b o u n d to 
flatten out. Conse rva t i on by Itself will not 
b e e n o u g h . 

W h a t a b o u t n e w or e x p a n d e d 
s o u r c e s ? A s a pract ical matter, the 
opt ions for the near future for e lec t r ic 
p o w e r c o m e down to coa l and nuc lear 
ene rgy . So la r e n e r g y and s o m e of the 
o t h e r u n c o n v e n t i o n a l t e c h n o l o g i e s , 
wha teve r their value In o ther appti-
ca tons , are not go ing to give us signif i
cant g rowth in e lectr ic i ty genera t ion in 
the rest of this century . 

T h e b ig p u s h in Wash ing ton n o w Is to 
get the natural gas and oil out f rom 
under the boi lers , and the subst i tu te 
c o a l . T e n pe rcen t of our oil and 1 6 
pe rcen t of the natural g a s are n o w u s e d 
to genera te electr ic i ty, T h o s e mater ia ls 
are s imply too p rec i ous to use In that 
w a y , s o there Is a s t rong c a s e for sub 
stituting c o a l . 

A s a singular solut ion to the ene rgy 
p rob lem, though , coa l is too s imp le an 
answer . The re are s ide e f fec t s that can ' t 
b e d i s m i s s e d lightly: T h e p rob lems of 
mining and t ransportat ion, and mos t im
portant, the envi ronmental and health 
loads . Fo r s o m e of the coa l -use t e c h 
no log ies large quant i t ies of water are 
requ i red , and may not b e avai lable. 
Handl ing the sulfur d iox ide e m i s s i o n s 
and the o x i d e s of n i t rogen will not be 
e a s y or i nexpens ive . B e y o n d that, there 
are po lyaromat ic hyd roca rbons and the 
c o n c e r n s about the bui ldup of ca rbon 
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diox ide In the a tmosphere . C o m b u s t i o n 
of any foss i l fuel p r o d u c e s C O z , and any 
ene rgy pol icy emphas iz ing coa l a lone 
wou ld Increase that c o n c e r n . 

What Harm Done? 
P h y s i c i a n s have a c o d e that starts 

with one fundamenta l : Do no harm. T h e 
s a m e kind of log ic ought to ex tend to the 
envi ronmental and health s ide of our 
ene rgy pol icy. W e cannot el iminate ail 
r isks, but w e ought to b e espec ia l l y 
caut ious about s t e p s that cou ld c a u s e 
la rge-sca le and i r remediable insults to 
the e n v i r o n m e n t . N o o n e k n o w s 
whe the r the so -ca l l ed " g r e e n h o u s e 
e f fec t " will i nc rease the ear th 's average 
t e m p e r a t u r e , o r w h e t h e r , if that 
h a p p e n s , the resul ts will be all bad . In 
the c a s e of e lec t r i c power , it wou ld b e 
better not to sw i tch but to fight—to k e e p 
nuc lear p o w e r a long with coa l a s part of 
the e n e r g y p a c k a g e , and expand the 
propor t ion nuc lear p o w e r cont r ibu tes to 
the total. 

Nuc lea r p lants do not emit C O z . T h e y 
s a v e oi! and g a s . Thei r c o s t s per kilowatt 
hour are at least compet i t i ve , and over 
the next 1 0 to 2 0 yea rs probably will be 
lower than p o w e r from coa l . T h e fuel 
they u s e , uranium, is avai lable In quanti ty 
and the r e s e r v e s are adequa te to take 
the nation past the year 2 0 0 0 — e v e n 
without us ing b reede r reac to rs or re
p r o c e s s i n g plants to r ecove r s o m e of 
the e n e r g y value of u s e d fuel . 

There Is still the rule to follow, 
though: Do no harm. 

That br ings us b a c k to the safe ty 
ques t ion : Is nuc lear p o w e r sa fe? C a n it 
b e ? T h e answe r is " Y e s . " Nuc lear 
reac to rs have been and can continue 
to be ope ra ted safe ly . The w a s t e s 
genera ted can b e d i s p o s e d of safe ly . 

The obv ious polit ical fact of life is that 
most peop le in this count ry are far f rom 
c o n v i n c e d that nuc lear p o w e r is as safe 
a s they wou ld like it to b e . T h e y aren' t 
conf ident that they are be ing told the 

truth, and they are not conf ident that the 
peop le in cha rge of nuc lear plants know 
what they are do ing . T h e publ ic has 
b e e n g iven a s s u r a n c e s , but they have 
also s e e n n e w s s to r ies about shut
d o w n s of nuc lear plants and leaks of 
radioact ive mater ia ls, and then there 
w a s Th ree Mi le Is land—worst acc iden t 
of the commerc ia l nuc lear e n e r g y pro
gram in the Un i ted S ta tes . 

T h e publ ic is not against the i nc reased 
product ion of e n e r g y — p e o p l e vote for 
that in the pol ls—but the suppor t for 
nuc lear p o w e r has b e e n decl in ing over 
the yea rs . 

What Is the fear? 

• Is it that a nuc lear plant cou id fail 
and go off like a b o m b ? Two- th i rds of the 
populat ion think the a n s w e r is " Y e s , " 
a l though the phys i c i s t s have sa id again 
and again that it s imp ly canno t h a p p e n . 

• Is it that there cou ld b e a mel tdown 
and mass i ve re lease of radiation cos t ing 
t housands of l i ves? M a n y peop le be l ieve 
there is a se r i ous c h a n c e of that, though 
the probabil i ty of that happen ing is 
ex t remely smal l . 

• T h e y also be l ieve that smal ler leaks 
c a u s e health haza rds and do gene t i c 
d a m a g e , that there is no g o o d way to 
s tore nuc lear w a s t e s , and that o ther 
nat ions—or ter ror is ts—may get their 
hands on nuc lear mater ia ls and turn 
them into b o m b s . 

Se t t hose fears against s o m e facts 
that are e a s y to c h e c k . T h e U . S . has 
comp i l ed a r e c o r d of more than 5 0 0 
reac to r -years of commerc ia l nuc lear 
p o w e r genera t ion . T h e safe ty r eco rd 
has b e e n extraordinari ly g o o d . I know of 
no new techno logy of a major s c a l e that 
has e v o l v e d with a safe ty r eco rd 
approach ing that of the commerc ia l 
nuc lear p o w e r industry. 

T h e acc iden t at Th ree Mi le Island 
kil led no one , a n d , acco rd i ng to the 

K e m e n y C o m m i s s i o n report on that 
acc iden t , the e f fec t s of the radiation 
re lease on the publ ic sur round ing the 
plant will be negl ig ib le. It is es t imated 
that the mos t radiation any c i t izen might 
have rece i ved w a s about 7 0 mil l i rems; 
that is far l e s s than the ave rage 
individual r e c e i v e s per yea r f rom natural 
s o u r c e s , and less than the amount 
med ica l s c i e n c e regards as tolerable. It 
is about the amount that peop le rece i ve 
annual ly f rom dental and med ica l X - rays . 
The c h a n c e s that w e will later s e e an 
inc rease in the i nc idence of c a n c e r 
b e c a u s e of that acc iden t are s o smal l a s 
to be statist ical ly mean ing less . 

If there had b e e n a me l tdown in the re
actor at T h r e e Mi le Island, the K e m e n y 
report sa id , it is highly probab le that the 
radiation still wou ld have b e e n conta ined 
in the building and wou ld not have b e e n 
re l eased to the ou ts ide . 

Du Pon t c a n br ing s o m e f i rsthand 
tes t imony to the safe ty ques t ion . D u 
Pont p robab ly has as m u c h e x p e r i e n c e 
In running reac to rs and handl ing nuc lear 
w a s t e s as a n y o n e in the wor id . Ou r 
c o m p a n y built the Han fo rd . Wash ing ton , 
facil ity dur ing Wor ld W a r II, and the 
Savannah River a tomic plant in Sou th 
Caro l ina . W e cont inue to run Savannah 
R ive r today. 

Savannah River is a big operat ion by 
a n y b o d y ' s s tandards . T h e plant s i te 
c o v e r s 3 1 5 square mi les , and inc ludes 
6 5 mi les of railroad t rack. F ive nuc lear 
reac to rs w e r e built there . Th ree are 
operat ing now . T h e reac to rs have not 
b e e n u s e d to p r o d u c e electr ic i ty . T h e y 
are d e s i g n e d to make nuc lear materials 
for d e f e n s e , rather than to p r o d u c e heat 
to genera te s team to run turbine 
genera to rs , but they are comparab le in 
s c a l e to t h o s e found in a major p o w e r 
plant. 

A l ong with the reac to rs there a re fuel 
r e p r o c e s s i n g units and s to rage faci l i t ies. 
Emp loymen t totals about 8 , 0 0 0 . 

Savannah R ive r has b e e n running a 
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long time—1 2 0 reac to r -years ; 2 6 y e a r s 
on the ca lendar . No m e m b e r of the 
operat ing staff has su f fe red an injury 
f rom radiat ion. N o m e m b e r of the publ ic 
in the sur round ing a rea has b e e n 
injured, o r e x p o s e d to a radiation level 
that is more than a few p e r c e n t a g e 
points of the natural backg round radi
at ion. W e know that is true b e c a u s e 
radiation leve ls have b e e n moni tored at 
many locat ions f rom the first day of 
opera t ions . F rom a health s tandpoint , 
the mos t haza rdous part of the plant is 
not the nuc lear reac to rs but the coa l -
f i red p o w e r stat ion u s e d to genera te the 
electr ic i ty to run the facil i ty. 

T h e Savannah River locat ion s to res 
and con t ro ls one of the major a c c u m u 
lat ions of nuc lear w a s t e s for this nat ion. 
The re are n o w s o m e 2 0 million gal lons 
of radioact ive w a s t e s in s to rage in 
unde rg round , doub le -wa l led s tee l and 
c o n c r e t e tanks. T h e s e are the w a s t e s 
c rea ted by the r e p r o c e s s i n g of uranium 
fuel . T h e handl ing of nuc lear w a s t e s is a 
matter of se r ious c o n c e r n , but it shou ld 
b e no ted that there are s o m e g o o d 
a n s w e r s avai lable. Long range, the 
w a s t e s c a n and shou ld be c o n v e r t e d 
into another form of m u c h smal ler 
vo lume, and d i s p o s e d of in a permanent 
way . 

W e n o w know h o w to encapsu la te 
nuc lear w a s t e s into g lass . If y o u did s o a 
p i e c e of g lass the s i ze of 1 quart in 
vo lume cou ld hold all of the w a s t e s gen 
era ted by 1 , 0 0 0 peop le in one year . 

T h e g lass cou ld be put in con ta iners 
d e e p underg round , r emoved from all 
human contac t . T h e r isks of the publ ic 
thereaf ter wou ld be vanishingly smal l . 
The re are no techn ica l barr iers to s top 
us f rom vitrifying l iquid w a s t e s into what 
amoun ts to this permanent d i sposa l 
fo rm. 

DuPon t ope ra tes the facil ity for the 
Fede ra l Gove rnmen t , at cos t plus a fee 
of one dollar. It's a d e f e n s e installation 
and a r e s e a r c h cen te r , not a commerc ia l 
venture . P e r h a p s w e shou ld be publi
c iz ing the safe ty m e s s a g e from S a v a n 
nah River , b e c a u s e it s h o w s that more 
of the a n s w e r s a re avai lable o n nuc lear 
ene rgy than the publ ic rea l izes. 

T h e outs tand ing sa fe ty r e c o r d at S a 
vannah River is t raceab le to two major 
r e a s o n s . O n e Is an abid ing ph i losophy 
that all a c c i d e n t s are preventab le . It's 
the sa fe ty ph i losophy w e have u s e d in 
managing chemica l manufactur ing oper 

at ions, many of w h i c h a lso involve 
haza rdous mater ia ls. E v e r y b o d y in the 
organizat ion is respons ib le for sa fe ty . 
M a n a g e r s are eva luated first o n the 
safe ty pe r fo rmance of their g roups , and 
s e c o n d on every th ing e l se . 

T h e s e c o n d part of the explanat ion is a 
s y s t e m of managemen t and techn ica l 
suppor t d e s i g n e d to spot l ight sa fe ty 
p rob lems and reso lve them before they 
c a u s e t rouble. At Savannah River , for 
examp le , the operat ing c r e w is b a c k e d 
up by a techn ica l s e r v i c e g roup of more 
than 5 0 peop le w h o s e only job is to 
k e e p surve i l lance o v e r the p r o c e s s , 
identi fy p rob lems and sho r t com ings , 
and set up better operat ing p r o c e d u r e s . 

What about nuclear proliferation? 
W h e n uranium is r e p r o c e s s e d , pluto

nium is p r o d u c e d , and a handful of pluto
nium can make a b o m b . T h e building of 
l ight-water reac to rs—the kind p roduc ing 
e lec t r ic p o w e r t o d a y — d o e s not a d d to 
the haza rds to wor id p e a c e . T h e nuc lear 
ho r se is long s ince out of the barn , and if 
o ther count r ies want to make plutonium 
for w e a p o n s they are not l ikely to start 
wi th a reac to r of this k ind . T h e r e are 
m o r e e f f i c ien t r o u t e s . C o m m e r c i a l 
p o w e r genera t ion in the U . S . , us ing 
l ight-water reac to rs , d o e s not measur 
ably a f fect the nuc lear a rms ques t i on . 

The safety question in all of Its 
dimensions is not one of absolutes, 
but of keeping risks acceptably small. 

B y any compara t ive s tandard , nuc lear 
p o w e r is sure ly one of the sa fes t be ts 
w e c o u l d make . It may prove to b e less 
haza rdous than the use of coal- f i red 
plants, and to the extent that nuc lear 
e n e r g y r e d u c e s consumpt ion of oil and 
natural g a s , that improves our secur i t y 
posi t ion by limiting d e p e n d e n c e on 
fore ign s o u r c e s . 

Wha t ' s the formula for an e n e r g y 
p rogram? Is there a particular ba lance of 
di f ferent s o u r c e s that is bes t? 

A shor t t ime ago the resul ts of a four-
year s tudy w e r e re l eased by the 
National A c a d e m y of S c i e n c e s . It dea ls 
with ene rgy for the t ime per iod of 1 9 8 5 
to the year 2 0 1 0 . Signi f icant ly , it o f fe rs 
op t ions but no deta i led m e n u . It l ooks to 
a ba lance of coa l and nuc lear f iss ion as 
the pract ica l w a y to p r o d u c e large quan
tit ies of e lectr ic i ty in the Intermediate 
te rm, but it avo ids the f ixed- formula 
a p p r o a c h . 

W e do not have to c h o o s e nuc lear 
over so lar , or so lar o v e r syn fue l s , or 
coa l o v e r nuc lear , but shou ld p u s h 
fo rward w h e r e v e r there are attract ive 
techn ica l o p e n i n g s , and w h e r e v e r the 
env i ronment p rob lems c a n b e kept 
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within b o u n d s . 

That may mean R & D funding or i n cen 
t ives for l e s s convent iona l t echno log ies 
to ge t t hem to the s t age of l a rge -sca le 
demonst ra t ion uni ts. That shou ldn ' t 
bo ther us . W e c a n af ford it—or to put it 
the other way a round , w e canno t af ford 
not to d o it. L o n g range, a s t ra tegy of 
d ivers i ty will p robab ly p rove to b e the 
o n e with the l owes t overal l c o s t , w h e n 
w e f ind the bes t t echno log ies to fill 
d i f ferent e n e r g y n e e d s in di f ferent g e o 
graph ic a r e a s . 

Diversity Necessary 
I a rgue In favor of an a g g r e s s i v e 

syn fue ls p rogram md for cont inu ing 
r e s e a r c h o n the env i ronmenta l p r o b l e m s 
of f o s s i ! f ue l , i nc lud ing the C 0 2 
ques t i on . I a l so u rge i n c r e a s e d in
ves tmen t In so lar c o n v e r s i o n d e v i c e s , 
p lus s o m e longer range s tud ies on 
p ro jec ts s u c h a s b i o m a s s and fus ion-
reac to r r e s e a r c h . In addi t ion, there 
s h o u l d b e con t i nued deve lopmen t of oil 
and g a s s u p p l i e s — a n d le t 's not forget 
that conse rva t i on still has a lot to of fer . 

Nuc lea r p o w e r will s tay In this p ic ture 
only if the pub l ic suppo r t s it. T o m a k e 
that h a p p e n w e n e e d bet ter c o m m u n i c a 
t ions on the part of industry and the 
gove rnmen t ' s nuc lear a g e n c i e s . W e 

n e e d s o m e c o m p r o m i s e s o n the part of 
the s u p p o r t e r s of nuc lear p o w e r ; and 
w e n e e d s o m e c h a n g e s in the w a y the 
nat ion g o e s about its nuc lear p rog ram. 

There has been an excess of zeal on 
both sides of the nuclear controversy. 
T h e p e o p l e against i t—including s o m e 
w h o are go ing to b e o p p o s e d no matter 
what the fac ts a re—have u s e d d o o m s 
day rhetor ic to b l ock p o w e r plant c o n 
s t ruct ion and l i cens ing ; but there have 
a lso b e e n m is takes m a d e on the other 
s i d e . F o r examp le , w e w e r e o n c e 
p r o m i s e d that the nuc lear a g e w a s go ing 
to br ing us e lectr ic i ty s o c h e a p it 
wou ldn ' t pay to me te r It. That r ings a 
little ho l low to the p e o p l e pay ing the light 
bill t oday . M o r e recen t l y , a d v o c a t e s of 
nuc lear p o w e r have left the impress ion 
that the future shou ld b e nuc lear-
p o w e r e d a lmost to the exc lus ion of 
o ther s o u r c e s , and that of c o u r s e turns 
away s o m e of their potent ial f r iends. 

T h e ant lnuclear g roups have b e e n 
more e f fec t i ve than the a d v o c a t e s of 
nuc lear p o w e r in reach ing the publ ic 
med ia , and In c la iming the h igh moral 
g round in appea l ing for the pub l i c ' s 
suppor t . 

At this point, wi th pub l ic suppor t and 
oppos i t i on more or l e s s even ly d iv ided, 
it wou ld pay the a d v o c a t e s of nuc lear 
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p o w e r to e x p a n d their commun ica t i ons . 
It's important to b e cand id , though , and 
not o v e r p r o m i s e . Le t ' s s t ick ve ry str ict ly 
to the fac ts , lay off the rhetor ic , and 
a d d r e s s the c o n c e r n s of the o p p o n e n t s 
on their meri ts. 

Nuclear Needs Friends 
Nuc lea r p o w e r n e e d s more f r iends in 

gove rnmen t , a s wel l a s wi th the publ ic . 
That m e a n s someth ing ca l led coal i t ion-
bu i ld ing—which is the m o d e r n label for 
g o o d o ld polit ical g ive-and- take. Th is 
kind of talk o f ten o f f ends techn ica l 
p e o p l e . T h e y want to go with the log ic , 
and b e fully rational in a techno log ica l or 
e c o n o m i c s e n s e ; but u n l e s s the pro-
nuc lear c a m p ope ra tes in a spirit of c o m 
p romise , there may not b e m u c h left for 
it to d e f e n d in y e a r s to c o m e . 

O n the ques t i on of plant loca t ion , let 's 
r e c o g n i z e that many of the peop le 
o p p o s e d to having a nuc lear plant next 
doo r a re wil l ing to s e e plants built a few 
mi les farther a w a y . W h y push a rock up 
a hill? W h y not wo rk f rom a po l icy of 
putting n e w p o w e r plants In more 
remote loca t ions , e v e n If that Implies 
h igher t ransmiss ion c o s t s for p o w e r ? 

O n the ques t ion of b r e e d e r reac to rs , 
w e shou ld set t le for a cont inuat ion of 
R&D, but wi thout a major p u s h for c o m 
merc ia l units in the near future. G r a n t e d , 
o ther coun t r i es are bui lding b r e e d e r 
reac to rs ; but w e canno t c la im that It Is 
essen t ia l for the U . S . to go this route at 
this t ime. W e ' r e not running out of 
uranium. M a y b e it w o u l d b e pol i t ic for 
the U . S . to p resent ly s t ick to l ight-water 
reac to rs for commerc ia l p lants. 

T h e sa fe ty i s sue Is the mos t important 
of all. T o get nuc lear e n e r g y b a c k on the 
t rack there will have to b e substant ive 
c h a n g e s po in ted toward bet ter manage
ment of nuc lear faci l i t ies, wi th sa fe ty the 
paramount goa l . N u c l e a r opera t ions 
mus t b e a p p r o a c h e d with a combinat ion 
of top -no tch eng ineer ing , exce l len t 
techn ica l s e r v i c e , and a lot of attent ion 
to the human factor. Tha t ' s the a p p r o a c h 
that cha rac te r i zes the sa fes t o rgan
i z a t i o n s in t h e h i g h - t e c h n o l o g y 
indust r ies, and the one that prevai ls in 
the utilities that run nuc lear faci l i t ies 
without se r i ous inc idents . Th is m e a n s 
taking a n e w look at the training of the 
peop le do ing the work , at the way the 
management s t ructure is se t up and , 
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above all, at the leve! of the commi tment 
to sa fe opera t ion . 

Regu la t ions c a n he lp , but they cannot 
do the w h o l e job on safety . A s the 
K e m e n y C o m m i s s i o n sa id in the Three 
Mi le Island report , w e have to get away 
f rom the not ion that b e c a u s e a prac t ice 
m e e t s regulat ions, it is there fore c o m 
pletely sa fe . 

A major f inding of that s tudy w a s that 
the acc iden t w a s c a u s e d not by o n e 
large fai lure, but by a se r i es of smal i 
fai lures in s u c c e s s i o n , partly due to 
human error , part ly to equ ipmen t 
p r o b l e m s — all p reventab le fai lures. 

T o prevent s u c h a s e q u e n c e of e v e n t s 
in the future, nuc lear p lants must 
improve the inspec t ion and overs ight 
p r o c e d u r e s , and make b roader use of 
techn ica l suppor t staf fs. Th is has not yet 
b e e n d o n e in any great dep th at mos t 
loca t ions . T h e Institute of Nuc lea r 
P o w e r Opera t i ons has recent ly b e e n 
es tab l i shed to upg rade cr i ter ia for p o w e r 
plant staff and management . 

T h e K e m e n y C o m m i s s i o n ca l led for a 
reorganizat ion of the Nuc lear Regu la tory 
C o m m i s s i o n . At p resen t the N R C is 
h e a d e d by a f ive-man group, C o n g r e s s 
and the Whi te H o u s e want to k e e p the 
s t ructure that way but there is c lear ly an 
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administrat ive p rob lem; The system 
doesn't work. E i t h e r t h r o u g h 
reorganizat ion or in s o m e other way , the 
l ines of responsib i l i ty and accountabi l i ty 
have to b e more c lear ly d rawn , with 
spec ia l e m p h a s i s o n the gove rnmen t ' s 
l i cens ing and inspec t ion func t ions , 

T h e p resen t l i cens ing p r o c e s s tells 
y o u h o w d i f fuse the p resen t manage
ment s t ructure Is. It's not just s l ow ; it's 
a lso a two-s tep p r o c e s s . Y o u get o n e 
permit to cons t ruc t a nuc lear p o w e r 
plant, and have to apply for another 
be fo re y o u put the plant into opera t ion . 
In this day of high interest ra tes , w h o 
wants to commi t more than $1 billion on 
that bas is? It's like ask ing a man to buy a 
very e x p e n s i v e car without promis ing 
that he will b e a l lowed to dr ive It w h e n 
he ge ts it h o m e . What is n e e d e d is a 
o n e - s t e p l i cens ing p r o c e d u r e , wi th rigid 
i nspec t i ons to ensu re that the c o n 
st ruct ion job and the training p rograms 
for e m p l o y e e s meet the s tandards in 
eve ry w a y . 

None of t hese c h a n g e s , n o n e of the 
techno log ies that are requ i red , n o n e of 
the funding requ i remen ts—none of the 
s t e p s w e ought to take to ensu re the 
sa fe product ion of adequa te e lec t r ic 
p o w e r for the future—is b e y o n d our 

r e s o u r c e s or ski l ls. 

W e are looking at a n e e d . It Is real . 
W e ' r e look ing at op t ions . T h e y are 
p r o m i s i n g , t h o u g h s o m e c o n t a i n 
ques t i ons w e can ' t a n s w e r yet, T h e 
opt ion c o n s i d e r e d here , nuc lear p o w e r , 
is one with more a n s w e r s than most . W e 
have the techno logy and the e x p e r i e n c e 
to expand capac i t y eff ic ient ly and safe ly 
and gain a great many ki lowatts. 

Irving S. Shapiro is Chairman of E. 1. 
duPont de Nemours & Company, of Wilming
ton, Delaware. The article, "We Need More 
Nuclear Power," was derived from a speech 
Mr. Shapiro gave to the National Petroleum 
Refiners Association, New Orleans, 
Louisiana on March 24, 1980. 
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by Richard J. Barendsen 

T he Mt. Tay lor Pro jec t is one of the 
larger pro jects under taken by the 

Guif Oil Corpora t ion . It is located in the 
Grant uranium belt about 6 0 air mi les 
w e s t , nor thwest of A lbuque rque near 
the 2 0 0 yea r old Span i sh vil lage of S a n 
M a t e o . It is at the ex t reme sou theas t 
end of the Ambros ia Lake mining district. 
The name of the project der ives from 
the 1 1 , 3 8 9 foot ext inct vo l cano in the 
vicinity. The elevat ion of the mine shaft 
col lar is 7 , 3 0 0 feet . T h e mine is be ing 
d e v e l o p e d by a subs id iary of the Guif Oi l 
Corpora t ion , Gul f Mineral R e s o u r c e s 
C o . , with headquar te rs in Denver . 

W e first obta ined an interest in the Mt . 
Tay lor a rea in 1 9 7 1 with the pu rchase 
of a signif icant known uranium r e s e r v e . 
Conso l ida t ion of our posi t ion has g iven 
us totai o w n e r s h i p o v e r a t rend 
somewha t more than 6 mi les in length, 
c o m p r i s e d of c la ims and sur face and 
mineral l e a s e s f rom private individuals 
and the San ta F e Rai l road. Ex tens i ve 
drilling s ince 1 9 7 1 has a d d e d p roven 
rese rves throughout the t rend. 

F i e l d c o n s t r u c t i o n b e g a n in 

S e p t e m b e r of 1 9 7 4 and shaft s inking 
w a s initiated in 1 9 7 5 . N o w , 5 yea rs 
later, w e are a l the point of beginn ing 
the large s c a l e underg round deve lop 
ment that will lead to commerc ia l 
p roduct ion rates. 

W e bel ieve the r e s e r v e s present in 
the Mt . Taylor project a rea compr i se the 
larges in the U . S . a c c e s s i b l e f rom one 
locat ion, with r e s e r v e s est imated in 
e x c e s s of 1 2 8 million pounds . B a s e d on 
the 1 9 7 9 D O E est imate of remaining 
low-cos t U . S . r e s e r v e s of 5 8 0 million 
pounds . Mt. Tay lor r ep resen t s s o m e 2 2 
pe rcen t and shou ld prove to be a stable 
and dependab le s o u r c e of uranium for 
b e t w e e n 2 0 and 2 5 yea rs . T h e uranium 
conta ined in this except iona l ly high 
grade set of ore bod ies , w h e n u s e d for 
p o w e r genera t ion , will b e equivalent to 
the ene rgy of about 4 billion barrels of 
c rude oi l . The depos i t is con ta ined in he 
Wes twa te r C a n y o n m e m b e r of the Mor
r ison s a n d s t o n e s wh ich , at this locat ion, 
are bur ied b e t w e e n 3 , 1 0 0 feet and 
4 , 0 0 0 feet be low the su r face . The 
ave rage grade of the depos i t wou ld be 

An overview of frte M/. Taylor project, picturing the complexities of ttie operation and its size. 

somewha t above 5 pounds per ton, and 
in the locat ion of the shaf ts , the s o u r c e 
of p roduct ion in the early yea rs , the 
grade will run very substant ial ly above 5 
p o u n d s per ton, a very high grade In
d e e d for p roduc t ion in the U . S . today. 
A c c o r d i n g to the D O E , the average for 
the ent ire nation for the yea r 1 9 7 9 w a s 
sl ightly over 2 pounds per ton . 

T h e r e are two conc re te - l i ned shaf ts 
4 0 0 feet apart and 3 , 3 0 0 feet d e e p . 
T h e s e shaf ts w e r e sunk us ing c o n 
vent ional s inking me thods . T h e main 
shaft is 2 4 feet in d iameter and will be 
u s e d for hoist ing the ore as wel l as the 
exhaust ing of venti lat ion air. It w a s 
star ted in January , 1 9 7 6 , and bo t tomed 
in early 1 9 7 9 . T h e se rv i ce shaft is a 1 4 
foot shaft w h i c h w a s d e s i g n e d for the 
movemen t of men and materials as wel l 
as the intake of venti lat ion air. S ink ing 
w a s star ted in Ju l y , 1 9 7 5 , and it a lso 
w a s c o m p l e t e d in 1 9 7 9 , T h e pumping 
stat ions have a primary des ign capac i ty 
of 7 , 0 0 0 gal lons per minute with a 
s e c o n d a r y s y s t e m c a p a b l e of an 
addit ional 6 , 0 0 0 G P M , T h e s e are now 
pumping f rom 4 0 0 0 io 6 0 0 0 G P M from 
the bot tom of the mine. 

T o more eff ict ively dea l with the 
diff icult ies a s s o c i a t e d with water, heat 
and radon , w e are planning to go to a 
mult i level deve lopmen t s c h e m e . T h e 
ore level is at about 3 , 1 0 0 feet , the 
haulage level at approx imate ly 3 , 2 0 0 
feet and the drainage exhaus t level at 
approx imate ly 3 , 3 0 0 feet . Long-ho les 
will be dril led upward f rom the haulage 
level to prov ide a d v a n c e dra inage of the 
ore bod ies and al low definit ion of the 
s a m e prior to mining. 

T h e capt ive mill will be loca ted ap
proximately 3 mi les north of the shaf ts . 
T h e p r o c e s s will be ac id l each with the 
initial capac i t y e x p e c t e d to be approx i 
mately 2 , 0 0 0 T P D or about 4 - 5 million 
p o u n d s U a O s per year . Tai l ings are 
p lanned to be d i s p o s e d of at a s i te about 
4 - 5 mi les further north of the mill. T h e y 
will b e m o v e d to that locat ion by slurry 
p ipel ine. T h e miil will have a 2 0 to 2 5 
yea r life and will opera te 7 d a y s a w e e k 
with 3 shi f ts per day. A c o a r s e r f ract ion 
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of the tail ings will be sepa ra ted at the mill 
and b e re turned to the mill to b e u s e d as 
backf i l l . T h e remaining approx imate ly 5 0 
pe rcen t will b e d i s p o s e d of us ing a n e w 
be low-g rade t rench burial s c h e m e . 

During the past summer , w e s u c c e s s 
fully c o m p l e t e d a pilot mining program 
in tended to veri fy the quality of the 
depos i t , the g round cond i t ions and the 
bas i c app roach to be u s e d in mining. 
Fo l low ing corpora te Board approva l in 
D e c e m b e r , w e have emba rked on the 
ma jo r m i n e d e v e l o p m e n t p r o g r a m 
a c c e s s i n g the o re . The detai led des ign 
of the mill w a s star ted in the s e c o n d half 
of 1 9 7 8 fo l lowing the original submis 
s ion of our appl icat ion for a Rad io log ica l 
Mater ia ls L i c e n s e f rom the state of N e w 
M e x i c o in M a y of 1 9 7 8 . S i te preparat ion 
and cons t ruc t ion of the mill and tail ings 
d i sposa l a rea shou ld begin as s o o n as 
this l i cense is ob ta ined , w h i c h is n o w 
e x p e c t e d mid-year 1 9 8 0 . T h e target for 
initial operat ion of the mill is current ly 
mid-year 1 9 8 2 . 

Expend i t u res on the project through 
y e a r - e n d 1 9 7 9 w e r e approx imate ly 
$ 1 6 0 million for the deve lopmen t of the 
mine. Addi t ional m o n e y w a s spen t on 
acquis i t ion of mineral l e a s e s and sur face 
r ights. W e e x p e c t that the mine will start 

KELLOGG EXPLORATION CO. 

Geologists — Geophysicists 

Airborne Geophys ics Division 

V\/illiam Crowe Kellogg, '43 
4 2 5 E Las Flores Drive 
Altadena, Calif. 9 1 0 0 1 

and 

2 0 0 0 Spindrift Drive 

La Jol la, Cali l 

P h o n e : 2 1 3 — 7 9 4 - 1 9 7 3 

8 7 1 4 - 4 5 4 - 7 1 2 6 

produc ing commerc ia l vo lumes dur ing 
1 9 8 1 . Cur ren t plans are that p roduc t ion 
will reach about 5 million p o u n d s per 
yea r as the underg round deve lopmen t is 
e x p a n d e d and a s more mining a reas are 
o p e n e d up by the mid-1 9 8 0 ' s . 

O u r ultimate p roduc t ion goa l , shou ld 
the wor ld market b e able to a b s o r b it, is 
lo de-bo t t leneck the mill and expand the 
mine to r each a product ion rate of above 
4 , 0 0 0 tons per day y ie ld ing b e t w e e n 7 
and 8 miiiion pounds U a O s per year . 

W e est imate that the capi ta l requ i red 
for initial mine deve lopmen t and f ixed 
plant over the next severa l y e a r s to 
r each the 5 million pound per yea r level 
of p roduct ion will amount to b e t w e e n 
$1 5 0 and $ 2 0 0 million and the cos t of 
the mill and tail ings program will be 
b e t w e e n $ 5 0 and $ 1 0 0 million m o r e . ' 
T h e r e s o u r c e s are also large, s o that the 
initial capital c o s t s per p o u n d will still be 
not m u c h over $ 4 . 

W e have not ye t commi t ted any of the 
p r o d u c t i o n to m a r k e t but w e a r e 
current ly e n g a g e d in d i s c u s s i o n s w h i c h 
will lead to s u c h commi tmen ts . 

R icha rd J , B a r e n d s e n is M a n a g e r , 
P l a n n i n g a n d B u d g e t i n g , U r a n i u m 
Div is ion, Gulf Minera l R e s o u r c e s C o . , 
Denver . 

Trt/s estimate of $200-300 miiiion total 
additional capital does not include expendi
tures for on-going mine development and 
equipment replacement or for later 
expansion to the more than 4.000 TPD 
production rate. 
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by John A. Heron 

T h e major uncer ta in t ies c o n c e r n i n g 
the mining p rog rams for Mt . Tay lo r have 
b e e n con f ron ted and reso l ved dur ing 
the stat ion cons t ruc t i on and pilot mining 
work and d e v e l o p m e n t in the W e s t w a t e r 
S a n d s . 

T h e rock s t rength is bet ter than antici
pa ted and obse rva t i ons at the mine 
prov ide ample e v i d e n c e that s tee l se t 
s u p p o r l is u n n e c e s s a r y e x c e p t In 
unusua l g e o l o g i c s i tuat ions and main 
stat ion a r e a s . H igher rock s t reng ths 
a l low more flexibil ity in mining m e t h o d s 
and r e d u c e mining deve lopmen t , and 
drift ma in tenance c o s t s . R o c k s t reng ths 
w e r e m e a s u r e d to b e in the range of 
2 , 7 3 0 PSI in bar ren r o c k near shaf ts to 
8 , 0 3 0 PSI for o re f rom test s t o p e . 

Eng ineer ing and operat ional so lu t ions 
have b e e n d e v e l o p e d for the p rob lems 
in pumping of water , dra inage of ore 
b i o c k s , vent i lat ion refr igerat ion of wo rk 
a r e a s and m o v e m e n t of o r e , men and 
mater ia ls. 

T h e full cont inui ty of the o re b o d i e s 
will on ly b e k n o w n as c l o s e l y - s p a c e d 
long-hol ing is c o m p l e t e d f rom the drifts 
under the o re z o n e . P r e s e n t l y , over 
2 , 3 0 0 feet of drift has b e e n dr iven in 
o re with ve ry g o o d o re cont inui ty, and 
w e have eve ry hope that o ther o re 
b o d i e s will exhibi t similar charac te r i s t i cs . 

T h e pr imary a c c e s s to the o re t rend 
has b e e n es tab l i shed with the c o m 
plet ion of the p roduc t ion and s e r v i c e 
shaf ts and the pumping faci l i t ies. A pilot 
m i n i n g p r o g r a m p r o d u c i n g o v e r 
1 0 0 , 0 0 0 con ta ined p o u n d s of U s O e 
w a s c o m p l e t e d Ju l y 1 5 of last year , T h e 
program w a s s t ruc tu red to es tab l i sh 
re l i ab le m in ing p r o d u c t i v i t y f i g u r e s , 
a s s o c i a t e d p roduc t ion and deve lopmen t 
rates, o re cont inui ty , and dra inage ra tes . 

T h e mining plan Involves th ree bas i c 
s t a g e s of opera t ion : 

Primary Development Access to the ore 
(Began 1975} h o r i z o n ( S h a f t 

sinking & stations) 

Secondary Development Drainage & access 
to the ore bodies 
(drifts & raises) 

Mining Operations Ore extraction and 
backfill 

PRIMARY DEVELOPMENT 
T h e product ion and s e r v i c e shaf ts will 

even tua l l y b e a u g m e n t e d b y two 
addi t ional la rge d iame te r vent i la t ion 
shaf ts prov id ing intake air to maintain a 
mine env i ronment wh ich a l lows a rapid 
p roduc t ion bui ldup and h igh vo lume 
mining. 

SECONDARY DEVELOPMENT 

T h e s e c o n d a r y d e v e l o p m e n t wil l 
genera l ly c o n s i s t of a se t of four paral lel 
dr i f ts dr iven a long the t rend , underneath 
the o re b o d i e s . F r o m these dri f ts, long-
hole dril l ing upwa rds into the o re z o n e 
wil l g ive deta i led information on the a rea 
to b e m ined and beg in dra inage of the 
o re . T h e n ra i ses and inc l ined ramps will 
b e dr iven upwa rds to beg in actual 
ex t rac t ion of o re . S t o p e preparat ion 
wo rk will cons i s t of driving drifts to the 
ex t remi t ies of an o re b l ock and es tab
l ishment of ex t rac t ion f ace t s ( longwall o r 
s lo ts) . 

MINE OPERATIONS 

At p resen t tradit ional room and pillar 
mining Is be ing u s e d . W e are deve lop ing 
a s y s t e m for u s e with fill w h e r e b y mining 
ext rac t ion then p r o c e e d s by taking a 
s e r i e s of s l i c e s a long the longwal l f a c e s 
a n d filling the vo id with c e m e n t e d s a n d . 
A n e w cut is then m a d e a longs ide the fill. 
Th i s c y c l e is r epea ted in a retreat ing 
pat tern until t he ent ire b iock of ore is 
r e m o v e d , mi l led and r e p l a c e d by the 
s a n d f ract ion of the original o re . Por t ions 
of this s y s t e m are u s e d in the mining 
pilot p rog ram with conven t iona l drill blast 
mining equ ipment . (This s y s t e m a lso 
l e n d s itself to use of mechan ica l c o n 
t inuous miners w h i c h are n o w under
go ing tes t s underground. ) 

O r e is then m o v e d by load haul d u m p s 
to o re p a s s e s , d r o p p e d to haulage trains 
for m o v e m e n t to the s lushe r t rench at 
the centra l p roduc t ion shaft and ho is ted 
in 12 - ton s k i p s to the s u r f a c e . 

T h e env i ronment underg round at the 
mine Is hot and humid , the water and 
rock tempera tu res in the W e s t w a t e r 
S a n d s r e a c h e s 1 2 8 ° F and is f low 
g o v e r n e d by po re poros i ty . In o rde r to 
c rea te cond i t ions to mine e f fec t ive ly at 
this dep th and in t h e s e cond i t ions , 
refr igerat ion and coo l ing of the wo rk 
p l a c e s b e c o m e s ex t reme ly important, 
Dur ing Initial excava t ion of shaft s tat ions 
and the a reas sur round ing the shaf ts 
coo l i ng w a s a c c o m p l i s h e d with large 
vo l um es of air s u p p l e m e n t e d by 9 0 0 
tons of refr igerat ion underg round and 
8 0 0 tons on s u r f a c e . P resen t l y 3 0 0 0 
tons of mechan ica l coo l ing and 1 5 0 0 
tons of evapora t ive coo l ing is under 
cons t ruc t ion . Th is wil! p rov ide refriger
ation in o rder to maintain a product ive 
env i ronment in the s t o p e s and will be 

s u p p l e m e n t e d by the addit ional two 
sha f t s and s o m e addit ional refr igerat ion 
to b e cons t r uc ted later in the mine life. 

Dra inage of s tope a reas is a lso a key 
c o m p o n e n t of the mine s y s t e m . Pr ior to 
mining mos t s t o p e s they will b e dra ined 
by longhol ing s o m e 6 months prior to 
min ing. Th is dra inage will r e d u c e the 
water inf low and thus heat t ransfer into 
the s t o p e s a n d prov ide a so l id road b a s e 
for the mobi le equ ipment 

OPPORTUNITIES 
T h e M t . T a y l o r o r e b o d y h a s 

t r emendous potent ial for be ing mined 
mechan ica l l y . T h e suppor t s y s t e m s for 
e a c h individual s tope are qui te ex tens ive 
and the central izat ion of a number of 
smal i convent iona l s t o p e s into more pro
d u c t i v e , larger mechan i ca l l y m ined 
s t o p e pane ls is attract ive b e c a u s e of a 
c o m m o n suppor t b a s e . Con t ra ry to a 
numbe r of m ines In the Gran ts a rea , the 
cont inui ty and large s i z e of the higher 
g rade ore bod ies , the mine life, and the 
s t rength of the rock all t end to suppor t 
t h e c o n v e r s i o n to l a r g e r m o r e 
m e c h a n i z e d m i n i n g s y s t e m s . T h e 
m e c h a n i z e d mining s y s t e m s for Mt , 
Tay ior are be ing agg ress i ve l y p u r s u e d , 
equ ipment Is p resent ly o n si te under
go ing test ing, and p rog rams are be ing 
d e v e l o p e d for con t i nuous mining, 

MILL OPERATIONS 
Mill ing the W e s t w a t e r S a n d s t o n e o r e s 

in the Gran ts distr ict is a wel l es tab l i shed 
p r o c e s s at severa l opera t ions , Mt . 
Tay lo r o r e s are quite similar but sl ightly 
more ref ractory, Labora tory and pilot 
test ing have con f i rmed that r e c o v e r y of 
over 9 6 % of the uranium va lues c a n be 
a c c o m p l i s h e d in a convent iona l two 
s tage ac id l each , fo l l owed by C C D 
t h i c k e n i n g , a n d s o l v e n t e x t r a c t i o n 
p r o c e s s us ing e x t e n d e d l each t imes 
with h igher tempera tu res and addit ional 
oxidant (sodium chlorate) , 

John A. Heron attended Colorado School 
of Mines. He is currently Operations Advisor, 
Uranium Division of Gulf Mineral Fiesouroea 
Co. of Denver. 

Ttte two foregoing articles were 
presented at the Uraniun] Resources Tech
nology Seminar III, directed by Dr. Jerome 
Morse, CSM and CERI. The complete pro
ceedings of the Seminar will be available 
through the Publications Department, 
CSM, Golden. 
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'35 Roy Hal), E.M., brougfit in a vintage 
TIME magazine as an item ot interest tor the 
Alumni Office, The cover, showing Herbert 
Hoover, is ol particular interest to the gradu
ates of the class of '35 , for Mr. Hoover was 
the fealured speaker at that Commencement 
and was given an honorary degree by C S M 
at that time. 

'38 Stewart B. Harris, Met. E., recently 
retired from Bethlehem Steel Corporation's 
Sparrows Point, Md . plant. Harris has been 
with Bethlehem since his graduation from 
Mines, and was honored for his 41 years of 
service with the company. He was appointed 
assistant superintendent of the primary mills 
in 1961 and superintendent in 1967 , which 
post he held upon retirement. 

*50 Jasper (Jack) Warren, P.E., and his 
partner, Allan King, were recently featured in 
the U.S. News and World Report. In an article 
on petroleum wildcatters and entrepreneurs, 
they were described as being typical of the 
success fu l oilmen currently operating. 
Involved in nine companies, the two are best 
known for their interests in Goldking Pro
duction Company and Goldrus Drilling. 

'51 Paul A. Hodges, E.M,, has established 
his own consulting business In Tucson. With 

more than 28 years in world-wide experi
ence, he has worked with a number of major 
companies, the most recent being Anamax, 
where he spent 5 years before going Into 
consuiting practice. 

Mltterer 

'52 Adolph V. MUterer, E.M., has been 
promoted lo v ice pres ident- technica l 
serv ices at Rocky Mountain Energy, 
according to James 0 . Wilson, president of 
the Denver-based Union Pacific subsidiary. 
He will head a newly-formed function re
sponsible for providing technical support 
services to all of the company's operations. 

'53 Andrew Patten, P.R.E., and his 
company, Patten and Company, manufac
turer's reps, were recently given an out
standing sales achievement award from 
Chempump Division, Crane Company, based 
upon exceeding the sales quota established 
by the firm. Patten and Company is based in 
Arvada, C O . 

'54 Donald O. Rausch, E.M. and DSc. Min. 
'59, has been elected to the post of 
executive vice president of Western Nuclear 
Inc., Lakewood, C O , Rausch has been with 
the firm since 1979 . Western is a wholly-
owned subsidiary of Phelps Dodge Corp. , 
which explores for, mines and mills uranium. 

'57 CF& I has announced that James W. 
Cope land , E.M. , has been named superin
tendent of the steel company's Maxwell Coal 
Mines, at Weston, C O , Copeland was 
formerly In Wyoming as superintendent of 
fhe Sunrise mine, also a t property. 
Robert R. Beckman, E.M. and M S c . Min. , Is 
now supervisory mining engineer, Denver 
technical support center, MSHA, 

'59 Lary G. Cah i l l , Met. E., is the newly 
appointed assistant to the senior vice 

president of A S A R C O , K.D. Loughridge, 
Cahill will attend the Alfred P, Sloan Fellows 
Program in executive development at MIT 
prior to assuming his duties in New York City, 
Cahill has been with A S A R C O since 1960 . 

Thompson 

'61 Mountain States Research and Develop
ment, Inc. has announced that David L. 
Thompson, Met.E. has accepted the posi
tion of senior process engineer with the firm. 
Prior to accepting this, Thompson was 
manager of the technical development 
center, U O P , in Tucson. 

'62 Richard G. Hoagland, Met. E., is now a 
professor at Vanderbllt University. Prior to 
this, he was associated with the Battelle 
Memorial Institute. Project engineer for the 
Rio Blanco Oil Shale Project's Lurgi-Ruhrgas 
surface oil shale retort is C. W. Downing, 
P.R.E. He has been with Rio Blanco since 
1974, after several years with Gulf Oil Corp. 
The Lurgi project includes a three phase 
program to design, construct and operate a 
4 ,400 tpd surface retort on Tract C-a in Rio 
Blanco County, C O , 

'63 Stephen L. Harvey, Met.E., is now staff 
metallurgist with the Kaiser Aluminum and 
Chemical Corp, , at the Trentwood Works, 
Spokane, WA. Keith L. LIrick P.R.E., MSc. 
Math and PhD CPR '74, formerly with 
Ashland Oil , Is now a consultant In the main
tenance engineering division of Conoco Oil 
Co . , in Ponca Ci ly , OK . 
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'64 Nuclear Dynamics of Phoenix, AZ, has 
moved its management team around— 
Kelsey L. Boltz, Geo l . E., formeriy president 
and c,e,o. , has been named chairman of the 
board. Herbert W, Reynolds has been 
elected to succeed Boltz, one of the 
founders of the company, as president. 
Stephen D. Chesebro ' , P.E., was elected 
vice president of Tenneco at the company's 
March meeting. He has been serving as 
director of planning and development for the 
past 11 months and will continue to be in 
charge of corporate long-range planning. 
Chesebro' has been with Tenneco since his 
graduation from Mines. 

'65 Gary Gantner, E.M. , is the new vice 
president of S. A. Scott and Company 
Engineering, located in Lakewood, C O . He 
was vice president of Entercon prior to this. 

Cummins 

'66 Wi l l iam E. Cummins , M S c . Met., is 
now plant manager of the Haydn, AZ 
smelting and refining installation of A S A R C O . 
He has been assistant plant manager of the 
unit since 1979 , and before that was at the 
A S A R C O plant in El Paso. He has been with 
the New York-based company since 1966. 
Ronald P. Sage, M S c . Geol . , is currently 
with the Ontario Geoiogical Survey, Toronto, 
Canada, His previous employment was at the 
University of Minnesota, In the Institution's 
department of Mineralogy and Petrology. 

'67 The corporate reorganization of the 
Natomas Company, recently completed, has 
resulted In Robert D. Carson , E .M. being 
elected as president of Natomas Coal 
Company, which is designated as a subsidi
ary of Natomas Energy Company. Robert W. 
Jensen , E.M. is now vice president of energy 
for the 1st National Bank In Dailas, Texas. 
Mitchell Energy Corporation of Denver has 
announced the appointment of Donald W. 
Howard, Geop.E. as the senior district geo
physicist for the firm. The company Is a sub
sidiary of Mitchell Energy and Deveiopment 
Corporation. 

'68 Cl i f ford Kangas, Jr., B S c . Met., 
formerly with the Dravo Corp. , is now 
production engineer with the Industrial 
Minerals and Chemical Corp. Ronald P. 
Walden, P.E., was incorrectly listed in the 
March Issue as having a B S c , degree in 
petroleum engineering, when he in fact has 
the profess ional degree . He is still 
associated with Texoma Productions, where 
he Is drilling superintendent. 

'69 Jesse M. Mart inez, Geop. E., has 
recently been transferred from Union Oil-
California's field office in East Kalimantan, 
Indonesia, to Bangkok, Thailand, where he 
wil! also be employed in the company's field 
office operations. Rocky Mountain Energy 
Company, Denver, has announced the ap
pointment of Wi l l iam R. Casey , Jr., E.M. as 
project manager of the company's Copper 
Mountain uranium project in Wyoming. 
Casey was promoted from the post of princi
pal mining engineer for the same project. 
L inden E. Snyder, Geol . E. and MSc . Eng. 
Geo l . '78, who was formerly project engineer 
with Geotech, has joined the US Bureau of 
Mines as a mining engineer in the Denver 
branch. 

'70 Orlo E. Ch i lds , Honorary and former 
president, C S M , is now associated with the 
Arizona State Geological Survey, Childs is 
emeritus director of the Mining and Mineral 
Resource Research Institute University of 
Arizona. Robert K. Nichols , Met.E., is 
metallurgy engineering manager for the 
Oncor Corp., Houston, TX, 

'71 James B. Page, BSc . Min. , changed 
Jobs in February 1980 . Formerly with 
Atlantic Richfield, he is now senior mining 
engineer for American Mine Services, based 
in Golden. James R. Black, B S c . Phy. is field 
engineer for A S A R C O , in Taft, TX. 

'72 Robert A . K ing , BSc . CPR, is now 
production engineer with the Monsanto Com
pany in Casper, Wyoming. He was formerly 
in Texas. 

'73 George F. Sanders, Jr., BSc . Geo l . and 
M S c . Geo l . '75, is now a geologist for the 
Anschutz Minerals Corp. In Asuncion, 
Paraguay. Jose F. T. Agapi to, PhD. , who 
was with Colony Development Associates, 
has formed his own company, Agapito and 
Associates, in Grand Junction, C O -

OPEN HOUSE 
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' 74 Cra ig S. A lexander , BSc . Geol . , Is head 
of the geology section of Colorado Interstate 
Gas Company, Colorado Springs, C O . Kent 
F. Perry, BSc . Pet., is now manager of drilling 
and production for M G M Development 
Company, Michigan. Recently promoted 
from exploration technician to geophysicist 
by A R C O is Wi l l iam K. Dalton, BSc Geop. 
Freddy J . D'El ia, MSc . Min . Econ . is now 
evaluation head for statistics and proposals In 
the exploration coordination department of 
Petroleos de Venezuela, based in London, 
England. 

'75 Jonathon R. Lang, BSc . Min. , is 
supervisory mining engineer for Exxon 
Minerals Co . , U.S,A. in Texas. James G. 
Neuner, BSc . Min. , Is currently mine 
evaluation engineer for Rocky Mountain 
Energy in Lakewood, C O . Mike E. Brazie, 
B S c . Geol . and M S c . Geo l . E. '79 is a geo
logical engineer with F. M, Fox & Associates, 
Inc. in Wheatridge, C O , 

'76 Lt. Thomas V. DeMars, Jr., BSc . Phy., 
recently participated in operation "Gulf Dart 
1 9 8 0 " whiie being based at Tyndall Air 
Force Base, Panama City, Fla. James 
Donald Walton BSc . Min. , is a mining 
engineer for Rocky Mountain Energy, 
accepting the position in March. 

'78 James Richard Aylor, B S c . C P R , was 
recently promoted to district engineer for 
Dowel! DIv, of Dow Chemicals in Hominy, 
OK. Joseph Kuch insk i , B S c . Phy., has 
recently left Combustion Engineering for a 
new position as shift technical advisor at 
Yankee Atomic Electric Co . ' s Yankee-Rowe 
Nuclear Power Plant In Rowe, Mass, 

'79 James Jay Cu lberson , BSc . Geol . , is 
now with Computing Associates Inter
national; he worked for the Duval Corp. 
before accepting this position, Amoco Pro
duction Company recently announced that 
David J . Cesar io , BSc . C P R , had joined its 
engineering staff in Oklahoma City, Another 
new Amoco employee is Dennis A . Pleters, 
BSc . Geol . , who will be based in the Casper, 
Wyoming District office of Amoco. 

—mm— 
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IRVING A. CHAPMAN 

Irving A. Chapman E .M. 1913 , died 
recently in Connecticut, where he had made 
his home for many years. He was 90 at the 
tiine of his death. 

Born in Brooklyn, New York, Chapman also 
attended schools there, until coming West to 
enter C S M in 1909 . Following graduation, 
he entered the U.S. Naval Academy, and 
served as captain of a submarine during WW 
I, He was based in Panama for much of this 
time. 

At the close of the war, he joined the 
Anaconda Company and always recalled with 
great pleasure his days as an underground 
mining engineer at Butte, MT, 

Chapman returned to the East in the late 
1 9 2 0 ' s , and entered the brokerage 
business, as an engineer advisor. He again 
served his country during the second World 
War, when he advised the firm of Pratt and 
Whitney on various aspects ot high altitude 
aircraft engine performance. 

His wife, the former Lucile Gildersleeve 
and his son Henry Staunton Chapman, 
preceded him in death. His son was killed on 
Iwo Jima in 1 9 4 5 , He is survived by two 
daughters, Mrs. David T. Guernsey and Mrs. 
Fletcher D- Richards, Jr. ; 10 grandchildren 
and 2 great-grandchildren. The family has 
requested that memorials be made in his 
name to the Colorado School of Mines 
Foundation. 

NORBERT W. HYLAND 

Norbert W, Hyland E ,M. 1922 . died 
January 3 1 , 1980 , in Denver. Hyland had 
retired and been living in Denver for several 
years preceding his death. 

A native of Colorado, Hyland was born in 
Denver, and attended school in that city, 
graduating from North High in 1919 . 
Following his graduation from Mines, he 
moved to Kansas, entering the construction 
industry. 

During his years at Mines, Hyland was a 
football player, and a member of Sigma Alpha 
Epsilon, He served as a lieutenant colonel 
during WW 11, in the U.S. Aimy Engineers. 

He is survived by his wife, the former Marie 
M. Davidson, and several nieces and 
nephews. 

FREDERICK F. FRICK 

Frederick F, Frick Met. E, 1908 , died 
February 29, 1980 in Torrance, California, 
after a brief illness. Mr. Frick was born in 

1882 in Illinois, and reared in Indiana, He 
entered Mines in 1 904. 

Frick's first job after leaving Mines was with 
the Anaconda Company, and he ultimately 
became one of the firm's outstanding metal
lurgists. He pioneered several techniques 
and developments and was known as an 
authority on the leaching of copper ores. 
Other developments with which he was 
associated were electrolytic zinc production, 
coal dust firing, ferro manganese recovery, 
sponge iron and uranium processing. 

In 1949 , Mr, Frick was the recipient of the 
Colorado School of Mines Medalist award, in 
recognition of his many contributions to the 
industry. While at Mines, he was elected a 
member of Tau Beta Phi and joined Delta Tau 
Delta. 

Seven of his forty years with Anaconda 
were spent in Chile, where he supervised 
the opening of the large copper producing 
mill at Chuquicamata. 

Mr. Frick is survived by his daughter, Mrs, 
Clyde Longsworth of Almanor, OA, a niece, 
Betty Ross, two grandchildren, Larry and 
Linda and other nieces and nephews. 

G E O R G E D. V O L K 

George D, Volk P,E, 1 9 3 5 , died February 
20 , 1980 of a heart attack at his home in 
Denver, Mr. Volk was 70 at the time of his 
death. 

An athletic star while at Mines, Volk was 
particularly well-known for his prowess in 
football, boxing and wrestling. 

Following graduation, Volk worked for the 
Brown-Willard Oil C o . , then entered the U.S. 
Army Corps of Engineers at the outset of 
WW II, He served in both the European and 
Asiatic Theaters and was discharged with the 
rank of captain. 

He was associated with his late brother, 
Russell Volk, in the Plains Exploration 
Company, later merged as part of the 
Cardinal Exploration in Denver. He had been 
an independent petroleum consultant for 
many years. 

He is survived by his wife, Dr. Hannah M. 
Wormington, a noted anthropologist and 
author. 

Contributions in his memory may be made 
to the C S M Schoiarship Fund, in care of the 
C S M Alumni Association. 
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DONALD MORRISON DAVIS 

Donald Mordson Davis Geol . E. 1 9 2 5 , died 
on January 5, 1980 in Eastland, Texas. 

Mr. Davis retired in 1967 from tiis position 

as vice-president of exploration for ttie Union 
Oil C O . Except for three and one half years 
spent In the executive office of the Pure Oil 
Co . at Chicago, he had alvi/ays worked in 
Houston. 

A native of Washington D . C , he attended 
Central High School before entering Mines in 
1921 . He married Lillian Harvey in 1926 and 
moved to Houston as a geologist for Pure Oil. 
He was particularly adept in geophysics and 
applied these talents to exploration geology, 
which resulted In many oil and gas dis
coveries for his firm. 

He was a member of Sigma Gamma Epsilon 
and Mu Epsilon Tau fraternities and a number 
of professional societies, including A . A . P . G . 

His wife Lillian; daughter Mrs. H. J . 

Bulgerin; five grandchildren; one great
grandchild; two brothers, L. R. Davis of 
McLean, VA; and Dr. S. B. Davis of Green
wich, KY , survive him. 

Editor's Note: fi/tany tfianl^s to M. C. Kiess 
'25. wtio sent us tfie information. He was fJIr. 
Davis's college roommate, lifelong friend and 
colleague. 

MARK U. WATROUS 

Mark Ulysses Watrous E .M. 1914 and 
Medalist 1954 died in Denver January 28 . 
He was 8 8 at the time of his death, which 
followed several weeks of hospitalization for 
pneumonia, 

Watrous, retired from the State of Colorado 
Highway Department in 1963 , after having 
been one of the most productive and contro
versial chief engineers of the department's 
history. He became chief highway engineer 
In 1946 , and thereafter pushed constantly 
for more funds to upgrade the state's high
way system. He Is widely credited with the 
conception and construction of both Inter
state Highway 25 and the Denver-Boulder 
turnpike. 

A native of New York, Watrous moved with 
his family to Monte Vista, Colorado as a small 
child. The family lived briefly in Alaska, also, 
but returned to Colorado just after the turn of 
the century. 

After graduation from C S M , Watrous 
worked as a mining engineer in various 
Western states, then served during WW 1 in a 
special Army mapping and surveying de
tachment. 

Following his service, he returned to 
Monte Vista and operated his own engi
neering firm for a time, until entering the 
employ of the U.S, Forest Service for four 
years. He then became a construction engi
neer, until his appointment by Gov. John 
Vivian in 1946 . 

While Instituting many reforms in speci
fication writing, funding, and control of the 
department, Watrous often found himself 
under fire. He was uncompromising in his 
beliefs, however, and usually Implemented 
his project despite opposition. 

He became a Medalist of Colorado School 
of Mines In 1964, In recognition of hIa 
service to the State and to his profession. 

His first wife died many years ago, and he 
married Dorothy M. Bowen in 1 9 6 1 . In 
addition to his widow, he is survived by a 
daughter, Carol Wood, four grandchildren 
and five great-grandchildren. 
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M e m b e r s h i p is sl ightly ahead of last yea r with 2 2 5 6 m e m b e r s , 2 1 0 junior 

m e m b e r s and 1 9 7 life m e m b e r s . T h e membersh ip commi t tee is co - cha i r ed by 

S t e w S q u i r e s ' 7 4 and Ga ry N y d e g g e r ' 7 4 . T h e f inancial s ta tement for the first 

five months of opera t ions s h o w s the expend i tu res to be on budget target for 

the year . 

Marshal l C r o u c h , A lumni A s s o c . P res iden t , m a d e the fol lowing commi t tee 

appo in tments for the year : 

1. Budge t & F i n a n c e — D i c k Danie le , cha i rman, 

2 . M e m b e r s h i p — s t e w Squ i res and Ga ry N y d e g g e r , co - cha i rmen . 

3 . Nominat ing—Three immediate past p res iden ts , 

4 . Tel ler—Walt Dumke , cha i rman. 

5 . Long R a n g e P lann ing—Dick Ange re r , chai rman 

6 . Foundat ion & F u n d Ra i s i ng—Tom Smaga ia , chai rman 

7 . Cont inu ing E d u c a t i o n — B o b R e e d e r , cha i rman, 

8 . Honorary M e m b e r s h i p — D a v e C o l e , cha i rman, 

9 . Loca l S e c t i o n — J o h n L indemann . cha i rman 

1 0 . Loan & S c h o l a r s h i p — J o h n Wright , cha i rman 

A d H o c C o m m i t t e e s ; 

A lumni H o u s e — B o b B r a c e , chai rman 

S p e c i a l S u r v e y — G a r y N y d e g g e r , chai rman 

Foundat ion B o a r d — J i m Link, cha i rman 

Tax S ta tus—Marsha l l C r o u c h , cha i rman 

It is in tended that commi t tees will take an increas ing role in the operat ional 

d i rect ion of the Alumni Assoc ia t i on . T w o important commi t tees will be the Long 

R a n g e P lann ing, wh ich will he lp formulate long term goa ls and ob jec t i ves for the 

A s s o c i a t i o n . The Loca l Sec t i on Commi t tee is current ly prepar ing a report on the 

cur rent status of local sec t i ons and how the Alumni Assoc ia t i on can prov ide 

greater suppor t to current ly act ive s e c t i o n s and also to reestab l ish dormant 

s e c t i o n s . 

It is of utmost impor tance that the o f f i cers and the board of d i rec to rs of the 

Alumni Assoc ia t i on rece i ve input f rom the membersh ip . Th is will al low the 

Assoc ia t i on to prov ide s e r v i c e s requ i red by the m e m b e r s h i p and truly 

represen t the g raduates of the C o l o r a d o S c h o o l of M i n e s , 
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DONALD MORRISON DAVIS 

Donald Morrison Davis Geol . E. 1 9 2 5 , died 
on January 5, 1980 in Eastland, Texas. 

Mr. Davis retired in 1967 from his position 

as vice-president of exploration for the Union 
Oil C O . Except for three and one half years 
spent in the executive office of the Pure Oil 
C o . at Chicago, he had always worked in 
Houston. 

A native of Washington D . C , he attended 
Central High School before entering Mines in 
1 9 2 1 . He married Lillian Harvey in 1926 and 
moved to Houston as a geologist for Pure Oil . 
He was particularly adept in geophysics and 
applied these talents to exploration geology, 
which resulted in many oil and gas dis
coveries for his firm. 

He was a member of Sigma Gamma Epsilon 
and Mu Epsilon Tau fraternities and a number 
of professional societies, including A . A . P . G . 

His wife L i l l l ^ ; daughter Mrs. H. J . 

Bulgerin; five grandchildren; one great
grandchild; two brothers, L. R. Davis of 
McLean , VA; and Dr. S. B. Davis of Green
wich, KY, survive him. 

Editor's Note: tetany ttiar)t<s to M. C. Kiess 
'25, wtio sent us ttie information. He was Mr. 
Davis's coiiege roommate, iifelong friend and 
coileague. 

MARK U. WATROUS 

Mark Ulysses Watrous E . M . 1914 and 
Medalist 1954 died in Denver January 28 . 
He was 8 8 at the time of his death, which 
followed several weeks of hospitalization for 
pneumonia. 

Watrous, retired from the State of Colorado 
Highway Department in 1963 , after having 
been one of the most productive and contro
versial chief engineers of the department's 
history. He became chief highway engineer 
in 1946 , and thereafter pushed constantly 
for more funds to upgrade the state's high
way system. He is widely credited with the 
conception and construction of both Inter
state Highway 25 and the Denver-Boulder 
turnpike. 

A native of New York, Watrous moved with 
his family to Monte Vista, Colorado as a small 
child. The family lived briefly in Alaska, also, 
but returned to Colorado just after the turn of 
the century. 

After graduation from C S M , Watrous 
worked as a mining engineer in various 
Western states, then served during W W I in a 
special Army mapping and surveying de
tachment. 

Following his service, he returned to 
Monte Vista and operated his own engi
neering firm for a time, until entering the 
employ of the U.S, Forest Sen/Ice for four 
years. He then became a construction engi
neer, until his appointment by Gov. John 
Vivian in 1946 . 

While instituting many reforms in speci
fication writing, funding, and control of the 
department, Watrous often found himself 
under fire. He was uncompromising in his 
beliefs, however, and usually Implemented 
his project despite opposition, 

He became a Medalist of Colorado School 
of Mines In 1954 , In recognition of his 
sen/Ice to the State and to his profession. 

His first wife died many years ago, and he 
married Dorothy M, Bowen In 1961 , In 
addition to his widow, he is survived by a 
daughter, Carol Wood, four grandchildren 
and five great-grandchildren. 
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• S h a f t a n d u n d e r g r o u n d m i n e d e s i g n 

• O p e n - p i t a n d u n d e r g r o u n d e q u i p m e n t s e l e c t i o n w i t h c o m p u t e r 

o p t i m i z a t i o n 

• D e s i g n , p r o c u r e m e n t , a n d c o n s t r u c t i o n m a n a g e m e n t o f o p e n - p i t 

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

James V. Thompson '40 
Dav id L, Watson "60 
Richard J , Pitney '60 
Douglas G , Mcin tosh '66 
Larry G . Hayes "52 
Curtis J . Templain "53 
J o h n J , Chul ick "68 

Juiser 
Engineers 
A Ra{;mond lnterr]ational Compan\j 

300 Lakeside Drive • RO. Box 23210 
Oakland, California 94623 

Suite 10. 5765 Wadswoilh Blvd. • 
Arvada, Colorado 80002 
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M e m b e r s h i p Is sl ightly ahead of last year with 2 2 5 6 m e m b e r s , 2 1 0 junior 

m e m b e r s and 1 9 7 life m e m b e r s . T h e membersh ip commi t tee is co -cha i red by 

S t e w S q u i r e s ' 7 4 and Ga ry N y d e g g e r ' 7 4 . T h e f inancial s ta tement for the first 

f ive months of opera t ions s h o w s the expend i tu res to b e on budge t target for 

the year . 

Marsha l l C r o u c h , Alumni A s s o c , P res iden t , made the foi lowing commi t tee 

appo in tments for the year : 

1. Budge t & F i n a n c e — D i c k Danie le , cha i rman. 

2 . M e m b e r s h i p — S t e w Squ i res and Ga ry N y d e g g e r , co -cha i rmen , 

3 . Nomina t ing—Three immediate past p res iden ts , 

4 . Te l ler—Wal t Dumke , chai rman, 

5 . Long R a n g e P lann ing—Dick Ange re r , chai rman 

6 . Foundat ion & F u n d Ra i s i ng—Tom Smaga ia , cha i rman 

7 . Cont inu ing E d u c a t i o n — B o b R e e d e r , cha i rman. 

8 . Honorary M e m b e r s h i p — D a v e C o l e , cha i rman, 

9 . Loca l S e c t i o n — J o h n L indemann , cha i rman 

1 0 . Loan & S c h o l a r s h i p — J o h n Wright , cha i rman 

A d H o c C o m m i t t e e s : 

A lumni H o u s e — B o b B r a c e , chai rman 

S p e c i a l S u r v e y — G a r y N y d e g g e r , chai rman 

Foundat ion B o a r d - J i m Link, cha i rman 

Tax S ta tus—Marsha l l C r o u c h , cha i rman 

It is in tended that commi t tees will take an increas ing role in the operat ional 

d i rect ion of the Alumni Assoc ia t i on . T w o important commi t tees wil! be the Long 

R a n g e P lann ing, wh ich will he lp formulate long term goa ls and ob jec t i ves for the 

Assoc ia t i on , T h e Loca l Sec t i on Commi t t ee is current ly prepar ing a report o n the 

cur rent status of local sec t i ons and h o w the Alumni Assoc ia t i on c a n prov ide 

greater suppor t to current ly act ive s e c t i o n s and also to reestab l ish dormant 

s e c t i o n s . 

It is of utmost impor tance that the o f f i ce rs and the board of d i rec tors of the 

Alumni Assoc ia t i on rece ive input f rom the membersh ip . This will al low the 

Assoc ia t i on to prov ide s e r v i c e s requ i red by the m e m b e r s h i p and truly 

rep resen t the graduates of the Co lo rado S c h o o l of M i n e s , 

Rober t R e e d e r 

Sec re ta r y 

Scientific Computer Application, Inc. 

Software for the Energy Industry 

RICHARD BANKS '53 
2 0 5 Thurston Bldg. (918) 584 -6197 

Tulsa, Oklahoma 7 4 1 0 3 

E N G I N E E R S & A S S O C I A T E S , INC. 

aSfk H. S. Adnan, Pres. 
™ E.M. 1956 & M.Sc. 1957 

Consulting Engineers 
Civil • Mining • Land Surveying • 
Geotechnic • Design • Layout • 

Buildings • Underground Openings 

8 8 8 S- Lipan Denver, C O 8 0 2 2 3 (303) 9 3 6 - 4 9 9 4 

DAVID E. SMINK, P.E. 
Petroieum Consultant 

(303) 892-1732 

928 MIDLAND SAVINGS BLDG, 

444 17th Street 

DENVER, C O L O R A D O 80202 

JAMESM. PHILLIPS,'41 

PHILREC, INC. 
Energy Serv ices 

Coa l Mine Consult ing 

Fuel s tudies and Sa les 

Pnone 2 0 5 / 8 7 0 - 1 8 7 8 o r 

2 0 5 / 8 7 1 - 0 5 8 6 

4 Montrose Circ le 

Birmingham, A la . 3 5 2 1 3 

Experienced People 
Are Hard to Find! 
The right people to do your job, valuable 
resources in themselves are a challenge 
to find. 

So if you are seeking a new position, or 
if your firm needs qualified technical/ 
managerial personnel, contact Shariet 
Berentsen, (303) 279 -0300 , ext. 2 2 9 5 . 
or mail the coupon below. 
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T h e 1 0 9 t h A I M E Annua l Mee t i ng , held in L a s V e g a s , N e v a d a , February 2 4 - 2 8 , 
featured programs of the S o c i e t y of Min ing Eng inee rs of A I M E , the Metal lurg ical 
S o c i e t y of A I M E and the Iron and S t e e l S o c i e t y of A I M E . Within t hese broad frame
w o r k s w e r e p rograms by the S o c i e t y of E c o n o m i c Geo log i s t s , C o u n c i l of E c o n o m i c s 
and the W o m e n ' s Auxi l iary to the A I M E . 

S i n c e its incept ion in 1 8 7 1 , the Amer i can Institute of Min ing , Meta l lurgy and 
Pet ro leum Eng inee rs has b e e n r e c o g n i z e d as a prest ig ious vo i ce in the industr ies 
r ep resen ted by its m e m b e r s . A I M E has traditionally b e e n involved in the educa t ion of 
m e m b e r g roups and individuals, and a lways r e c o g n i z e d this responsibi l i ty in this 
act iv i t ies. 

T h e C o l o r a d o S c h o o l of M i n e s , wh ich has had many of its graduates part ic ipate in 
A I M E high o f f i ces and educat ional act ivi t ies, w a s particularly wel l r ep resen ted in both 
a r rangements and awards for s e r v i c e to the industry at this most recen t meet ing . 

Jan D. Miller, MSc. M e t E. '66 and PhD. Met. '69, w a s a m e m b e r of the 
ar rangements commi t tee . Burt C. Mariacher, E.M. '41, w a s an out-going v ice 
pres ident of A I M E and part ic ipated in t hese a lso . 

A number of M i n e s alumni r ece i ved meda ls for d is t ingu ished se rv i ce and 

ach ievemen t in the minerals industry. 

Joe B. Rosenbaum, M e t E. '34 

Robert C . Earlougher, P.E. '36 

Donald O. Rausch, E.M. '54, PhD. '59 

Alfred G . Hoyl, E.M. '40, GeoL E. '40 

Roshan B. Bhappu, Met. E. '50, 
MSc. MeL E. '50, PhD. M e t E. '53 

Truman H. Kuhn, Hon. Mem. '69 

James A . Lawver, Met. E. '43, DSc. Met. 

•56 

Mark Strever, undergraduate 

Douglas Medal 

Lucas Medal 

President's Citation 

GEM Award 

Distinguished Member-SME 
AIME 

Distinguished Member-SME 
AIME 

Richards Award 

SME-AIME Student Paper Prize 

In addit ion to the severa l awards r e c e i v e d , C S M aiumni p resen ted a number of 
pape rs dur ing techn ica l s e s s i o n s , or s e r v e d as cha i rmen of s e s s i o n s . 

Gerald V. Jergensen, Chem. E. '65, w a s co-cha i rman of "Mi l l Des ign /C rush ing and 
Gr ind ing . " Martin C . Kuhn, Met. E . '63, MSc. MeL '67 and PhD. MeL '69, co -cha i red 
"Hydrometa l lu rg ica l P r o c e s s e s for B y - P r o d u c t R e c o v e r y . " David J . Spottiswood, 
PhD. Met. '70, w a s co-cha i rman of the Fundamen ta l s /Genera l S e s s i o n , held on 
February 2 6 . 

O the r s e s s i o n cha i rmen w e r e John D. Mac Fayden, Met. E. GeoL E. '62, w h o 
ass i s ted in the "Mater ia ls Handl ing and P r o c e s s D e v e l o p m e n t s " s e s s i o n and Arden L. 
Bement, Met. E. '54, w h o w a s s e s s i o n cha i rman for " l on implantation/Ion Plat ing of 
Mater ia ls II." 

Carl E.Cross, BSc . Met. '75, and graduate s tudent at C S M and David L. Olson, 
Dept . of M e t . Eng ineer ing , C S M , co -au tho red a paper , "Mod i f i ca t ion of Eu tec t i c 
Fus ion Z o n e M i c r o s u b s t r u c t u r e . " Richard Addison, MSc . Met. E. '68, p r e s e n t e d 
" R o s a r i o Domen i cana ' s C y a n i d e Tail ing Dam Cons t ruc t i on and O p e r a t i o n . " K. S. 
Deffeyes, Geol . E. '53, w a s the p resen te r and author of "Uran ium Distr ibution in 
Minera l Depos i t s and in the Ear th 's C r u s t . " 

L. G . C loss , C S M G e o l o g y Depar tment p ro fesso r , par t ic ipated in a paper for the 
G e o c h e m i s t r y s e c t i o n , " O v e r b u r d e n Explorat ion G e o c h e m i s t r y Invest igat ions of the 
Prair ie Lake Carbonat i te , Nor thwest Ontar io , C a n a d a . " 

—mm— 

Rausch 

Add ison 

i%'fA . . . . i • 

Earlougher 

Kuhn 

APPLIED GEOTECHNICAL INSTRUMENTATION, 16027 w ' s T H AVE. 
GOLDEN, COLORADO 80401, USA ® (303) 279-7813 ® TELEX 45-501 
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letters 
Hon, Gary Hart 
Washington, D.C. 

Dear Sir: 

1 have been very concerned for quite some 
time on the public belief as to the excess 
profits being accumulated by the American 
oil companies. I am a stock holder of several 
companies and can assure you neither my 
dividends or the companies' assets have 
been as good as several other stocks in 
other industries. 

I believe the most accurate and nonbiased 
picture of the oil company profits has been 
presented in the MINES Magazine for March 
1980.1 provide you my copy and refer you to 
page 5, 

Our major hope for energy relief is with the 
freedom of their actions, 

V. A. Vaseen, P .E. 

Dear George: 

Referring to your comments preceding the 
article titled "Beyond Stridency" by Patricia 
Petty, I tend to agree with the views of Ms. 
Petty also. By contrast, the letter by Dr. 
McBride to Senator Hart is, in my opinion, an 
excellent example of the type of material that 
is a disservice to the entire mineral industry. 
Generalized comments such as: 

" . . . our current d i f f icu l t ies. . . are 
almost entirely the fault of federal 
r e g u l a t i o n . . . " 

" . . . the current energy muddle is an 
unfortunate example of the fact that 
when government intervenes in the 
free market. . . . " 

serve no real purpose. What law or regulation 
does Dr. McBride have in mind? Perhaps he 
refers to the Interstate Highway p r o g r ^ that 

International Petroleum Opetal i ions Management 
1071 S o Arbutus 31 - Lakewood, Colorado 8 0 2 2 8 

FLOYD L. STEWART '43 
Registered Petroieum Engineer 

Drilling and ProOucing 

Operations Supervision 

Teleptione 

( 3 0 3 ) 9 8 5 - 0 8 6 7 

encouraged the use of the automobile and 
truck over other means of transportation? Or, 
perhaps he refers to the land grants made to 
the railroads in the late 1800 's that turned 
over mineral rights on millions of acres to so-
called private industry? Or maybe he refers 
to the tract sizes in offshore lease sales that 
favor the major oil companies? Or state 
unitizing laws? Or proration? Or the depletion 
allowance? 

The first major oil shortage in this country 
occurred in 1 9 7 3 ; what law or regulation 
caused this shortage? Was there some law 
that forbade drilling or exploration or refinery 
building? Or was the shortage more related 
to the importing of cheap foreign crude that 
began in the 1950 's , and the ultimate 
dependence of the public on these imports? 
Dr. McBride objects to government inter
vention in the free-market. Just read the 
news: 

" . . . . the legislation is a two-phase 
synthet ic fuels p rog ram. . . $ 2 0 
billion to provide financial aid to de
velop . . . " 

" . . . .approved. . . $ 1 . 5 billion loan 
g u a r a n t e e p lan to a id . . . 
Chrysler . . . . " 

" . . . . approved by voice vote a bill to 
raise the 1 979 target price for wheat 
and corn by 7 percent. The wheat 
target. . . $ 3 . 6 3 a bushel and the 
corn to $ 2 . 3 5 . . . . " 

" . . . .will seek Senate approval. . . 
to put at least 12 percent of the 
nat ion 's ene rgy r e s e a r c h and 
development funds into small busi
nesses . . . Billions of dollars may be 
spent . . . T h e concept has been 
endorsed by the National Federation 
of Independent Bus iness. . . . " 

All of the above items were taken from the 
Rocky Mouniain News, Do these items 
indicate a free-market where supply and 
demand rule? What about AMTRAK and 
CONRAIL? Did our current electronics 
technology come about because Mines' stu
dents were tired of using K&E slide-rules? 

There is no need to continue to point up 
the role of government in our everyday lives 
nor in the commerce and industry of the 

Warren H. Yarroll, '34 
Registered Professionai Engineer 

Consulting 
Metallurgical Engineer 

(303)278-0300 
17221 W. 18th Ave. Golden, Colo, 80401 

Marshall C. Crouch Ili, '67 
G E O L O G I C A L E N G I N E E R 

Telephone 
(303 )985 -7912 

1111 So. Independence Ct. 
Lakewood, Colo, 8 0 2 2 6 

GUION & PEARSON, ING. 
E X P L O R A T I O N C O N T R A C T O R S 
Geology / Geophysics / Management 
1064 BANNOCK ST., DENVER, C O 802CM 

(303 ) 892-0737 

Douslas J . Guion '70 William C. Pearson '70 

John R. (Jack) M c M i n n , '42 
PETROLEUM ENGINEER 

Operations and Management Consultant 

406-259-9304 
2707 13th Street West 
Billings, Mont, 59102 

nation. Almost invariably industry has looked 
to government for support. The aircraft, 
airline, agnculture, communications, and the 
petroleum industries, to name just a few, 
have sought govenment largesse, in times of 
low demand; but when demand exceeds 
supply we hear the cry of stop government 
regulation. It's alwasy stop regulation that 
might restrict profit but keep the regulation 
that prevents loss. 

Bear in mind that 1 am in no way anti-
industry; I am only pointing out the way 
things are. The government has also done a 
poor job in handling the national economy. It 
should be working closely with industry, with 
labor, and with the academic community to 
set direction for the progress of this nation, 
instead we see only the Imposition or the 
lowering or the raising of a tax; the raising or 
the lowering of the interest rates or the 
money supply; or the imposition or with
drawal of controls as the economic tools of 
government. 

If we each sit in our own little cubbyhole 
and blame the farmers or industry or the en
vironmentalists or government or some other 
bogey-man for our ills, we accomplish 
nothing. Instead of Dr. McBride criticizing in 
generalities, why doesn't he invite Senator 
Hart to meet with industry leaders to define 
the problems we face concerning petroleum; 
it's entirely possible they might arrive at 
some intelligent conclusion. 

Very truly yours, 

Robert F, McMahan 

Dear Bob, 

Despite my obvious biases in being a 
Mines grad and in being a Stanford Business 
School alum, "that bastion of capitalism and 
free enterprise", I share your view to a large 
extent. 1 don't doubt that a portion of our 
problems result from government regulation, 
though 1 think you'll find that most regulation 
has been at the request of business, essen-

DENVER WEST 
TRAVEL SERVICE 

Your Complete Service 
Travel Agents 

• Airline t ickets 
• Hotels 
• Tours 
• Cruises 
• Car Rentals 
• Packages 

Tickets Deliver'ed 

No charge for our 
professional services 

CALL OR VISIT US TODAY 

1 7 2 6 C o l e Bou levard 
D e n v e r W e s t O f f i ce Park 2 7 7 - 1 2 1 2 

G o i d e n , C o l o r a d o 
B i l l L o n g ' 6 9 J o h n R a i d ' 7 0 
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HARRISON WESTERN CORPORATION 
CONTRACTORS-ENGINEERS 

1208 QUAIL ST. / DENVER, CO 80215 t (303) 234-0273 

tially as a competition control mechanism. 
Having been a businessman for over 20 
years in a variety of businesses 1 don't think I 
can be accused of being anti-business or a 
flaming liberal. So I do agree with you that 
you point out things much the way they are. 
Since it doesn't seem to me that it is possible 
at this date to go back to laissez-faire 
capitalism, It seems we must find accommo
dation behween business and government 
that maximizes both efficiency and freedom. 
Perhaps the Japanese model is a reasonable 
one to look at. 

With very best regards, 

George 

Dear George: 

Thank you for your January letter regarding 
the country's economic condition; I quite wel! 
agree that we shall probably never return to 
the laissez-faire capitalism of the late 19th 
century. 

You people have been doing an excelient 
job on the Mines magazine; I particularly 
enjoyed the January issue which arrived 
earlier this month. The articles by Kessler on 
rail shipment of coal and by Case on energy 
used in transportation were both thought-
provoking. Pat Petty's comments were also 
of interest, particularly with regard to the past 
reactions of the American people to cr ises; 1 
doubt however that the energy industry can 
by itself solve all of today's problems. 

Enough of the soap box; but please keep 
up the good work. 

Very truly yours, 

Robert F. McMahon '52 

Dear Miss Editor: 

I have just been reading the February issue 
of Mines Magazine regarding the production 
of fuel from oil shales and I can find nothing 
about Dr. Armand Hammer and the work of 
Occidental Petroleum Corporation. 

You can learn a lot if you will get yourself a 
copy of Oxy 's pamphlet on the production of 
oil from shales in large quantities. This 
enlightening treatise just came in the mail this 
week. It will be well to give credit to this great 
man Armand Hammer for his wonderful work. 

Sincerely, 

Chet Neiswender '12 
2 8 8 9 0 Snead Drive 
Sun City, C A 92381 

—mm-

OPEN HOUSE 
Colorado School of Mines 

Geology Museum 
May 9, 1980 

3:00 p.m. to 6:00 p.m. 
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book review 

Forgotten Fundamentals 
of the Energy Crisis 

by Albert A. Bartlett 

Tundra Examination 
by Beatrice E. Willard 

A new publication by Colorado School 
of Mines' Quarterly, "Plant Sociology of 
Alpine Tundra, Trail Ridge, Rocity 
Mountain National Park, Colorado". A 
valuable tool for both the app l ied 
eco log is t (In s e a r c h of the e lus ive 
basel ine) a s wel l -as the s tudent of 
vegeta t ion . 

The wo rk is by Bea t r i ce E. Wi l lard, 
P r o f e s s o r of Env i ronmenta l S c i e n c e s at 
the C o i o r a d o S c h o o i of M i n e s . Wil lard 
e m p l o y e d a s tudy techn ique d e v e l o p e d 
by the Zur ich-Montpe l l ie r S c h o o l of g e o 
bo tan i ca l p h y t o s o c i o l o g y . R e q u i r i n g 
deta i led k n o w l e d g e of f lora and infinite 
pa t ience , the techn ique c a n d e s c r i b e , in 
dep th , the plant assoc ia t ions of a reg ion . 

With mining deve lopmen t in the high 
count ry of the R o c k i e s , eco log i s t s are 
c o n c e r n e d with the impact on the 
fragile, ye t tough tundra, where plants 
endure A rc t i c cond i t ions , but take 
d e c a d e s to r e c o v e r from the e f fec t s of a 
c a r e l e s s foo ts tep . 

U n d e r the current law, mining deve l 
opmen ts cannot beg in without prepar ing 
an envi ronmental impact s tudy , w h i c h 
es tab l i shes a basel ine of information on 
the sur round ing a rea . T h e n e e d for this 
i n fo rma t ion is o b v i o u s — y o u c a n ' t 
res to re a d is turbed a rea back to its 
original s ta te , if y o u don' t know what that 
s tate w a s ! 

Wi i lard 's treatment of Trail R i d g e is In
tr icate, comp lex and definit ive. It may 
very wel l b e the envi ronmental impact 
s ta tement of the future, 

—Brodie Farquhar 

Mineral and Energy Resources, Colorado 
School of Mines Publications Department, 
Goiden. Coiorado, Voi 22, No. 5 & 6: Vol. 23, 
No. 1 

Energy crisis. 
Y o u read, hear or talk about it every day. 

yet you 'd never suspec t that your per
cept ion of it is fundamentally distorted. 

Never, unless you had read "Forgotten 
Fundamentals of Energy Cr is is " by Albert 
A. Bartlett, professor of phys ics of Co lo 
rado University and recently publ ished by 
"Mineral and Energy R e s o u r c e s " , a bi
monthly publication of the Colorado 
Schoo l of M ines . 

Bartlett s e e m s to be coming from a 
highly pragmatic viewpoint, based on the 
elementary arithmetic of growth. S tep by 
s tep, using math that my high schoo l 
graduate (or, m a y b e co l l ege graduate) 
cou id fo l low, Bartlett i n t roduces the 
reader to the alarming wor ld of e x p o n e n 
tial g rowth . 

Exponential growth is character ized by 
doubling in a f ixed period of time and that a 
few doubl ings can quickly lead to 
enormous numbers. 

Exponential growth may s e e m like a 

ma themat i ca l g i m m i c k , but it has 
explications In a real and finite wor ld. Using 
this simple tool, Bartlett dest roys the 
optimistic talk of energy experts who claim 
that the United States alone has oil, gas or 
coal to last for d e c a d e s or even centur ies, 
if the government would just get off the 
backs of the energy industry. 

Predict ions of 1 0 0 , 2 0 0 or even 1 , 0 0 0 
year fossi l fuel suppl ies don't s t a i d up to 
exponential growth, according lo Bartlett's 
calculat ions. T h o s e est imates are valid 
only if the U . S , e c o n o m y sw i t ches from a 
stale of steady growth, to no growth at 
ail—a f reeze of current consumpt ion 
patterns! 

That's anathema to every Chamber of 
C o m m e r c e , industrialist and bus inessman 
in the country! Bartlett goes on to docu
ment how energy experts, the national 
media, politicians and even Ralph Nader al! 
ignore the impact of exponential growth on 
finite resources, with a sect ion titled " A 
Compend ium of Horror Stor ies." 

For example, he notes that the rate of 
world oil consumpt ion has grown steadily 
at 7 . 0 4 percent per year for the past 
century. H o w much longer could this 
steady growth continue if our oil supply 
was a spherical tank the s ize of the earth? 
The grim answer is 3 2 years. 

Bartlett does relieve the numbing 
pessimism of exponentied growth with 
s o m e practical suggest ions and even a 
few rays of h o p e , . . . from the sun. 

It should be required reading for energy 
spokesmen , reporters, politicians. Indeed, 
anyone who contributes to the con 
sumption of our finite fuels, 

—Brodie Farquhar 

—mm— 
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under the "M" 

Farquhar 
Appointment 

C o l o r a d o S c h o o l of M i n e s P res iden t 
G u y T. M c B r i d e , J r . , has a n n o u n c e d the 
appoin tment of B rod ie Farquhar a s 
publ ic Information of f icer for C S M . 

Farquhar is the former manag ing 
edi tor of the Chaffee County Times, a 
w e e k l y n e w s p a p e r in B u e n a V i s ta , 
C o l o r a d o . A graduate of the Univers i ty 
of Nor thern C o l o r a d o , Farquhar has 
b e e n a pro fess iona l journal ist s i n c e 
1 9 7 4 . S i n c e that t ime, h e has w o n C o l o 
rado P r e s s Assoc ia t i on awards for bes t 
s tory , communi ty s e r v i c e , editorial ex
c e l l e n c e , genera i e x c e l l e n c e , bes t ad of 
the year and in layout, t ypography and 
d e s i g n . 

In addi t ion to his responsib i l i t ies as 
pub l i c in fo rmat ion o f f i c e r , c a m p u s 
pho tographer and spor ts information 
d i rector , Fa rquhar h o p e s to s e r v e a s a 
techn ica l r e s o u r c e for C S M s tudent , 
facul ty, ^ u m n i and foundat ion publi
ca t ions . H e wlli a lso ass is t the C S M staff 
In p lanning, deve lopmen t and publ ic 
relat ions responsib i l i t ies , sa id M c B r i d e . 

Farquhar p lans to move his wi fe 
S h a r o n , and eight-month-o ld s o n Er ic to 
the G o l d e n a rea in the near future. 

Farquhar r e p l a c e s L e a n n e G i b s o n a s 
the C S M publ ic Information of f icer . 
G i b s o n , w h o he ld the posi t ion s i n c e 
S e p t e m b e r 1 9 7 7 , res igned her posi t ion 
to enter the C S M mineral e c o n o m i c s 
depar tment as a mas te r ' s d e g r e e cand i 
date . 

in addi t ion to her c o u r s e work , G i b s o n 
is a staff m e m b e r with the C S M W e s t e r n 
E n e r g y F ie ld Institute, an effort to br ing 
C o n g r e s s i o n a l e n e r g y a ides to the 
W e s t , in o rde r to s e e e n e r g y d e v e i o p 
ment f i rsthand. 

W A A I M E , a n a c t i v e s e r v i c e 
organizat ion in the mining Industry, 
recen t l y s p o n s o r e d two s tuden ts f rom 
the C o l o r a d o S c h o o l of M i n e s o n w e e k -
long tr ips to two industrial s i t es . W inne rs 
of the annual award , both metal lurgists, 
w e r e Valer ie Be r r y and David Nob le . 

T h e p u r p o s e of t hese trips is to 
acqua in t the y o u n g e n g i n e e r with 
p r o c e d u r e s and p r o c e s s e s in industry, 
to supp lemen t the training r e c e i v e d in 
the c l a s s r o o m and laboratory. W A A I M E , 
W o m e n ' s Auxi l iary of the Amer i can 
Institute of M in ing , Meta l lurg ica l and 
P e t r o l e u m E n g i n e e r s , h a s b e e n 
award ing s u c h tr ips to s tuden ts for many 
yea rs . T h e program b e g a n w h e n a 
chap te r of the g roup in P e r u sen t young 
Peruv ian eng ineer ing s tuden ts to the 
Uni ted S ta tes to v iew mine and miil s i tes 
in this count ry . T h e D e n v e r chap te r 
adop ted the idea f rom host ing a number 
of t hese s tuden ts and has s i n c e b e e n 
respons ib le for send ing peop le to 
mines , foundr ies , pipel ine instal lations, 
s tee l mills and o ther industry-re lated 
a reas . 

M s . Bferry, a phys ica l metal lurgist, 

spen t a w e e k in B e t h l e h e m , P e n n y s l -

T h e C o l o r a d o S c h o o l of M i n e s 
w o m e n ' s basketba l l team w a s k n o c k e d 
out early in the A I A W tournament in 
Grand Junc t i on . T h e O r e d i g g e r s w e r e 
de fea ted by Denve r Univers i ty , 7 4 - 5 1 . 

M i n e s w a s only three points beh ind 
D U at the half, but ran into s o m e se r ious 
foul t rouble as the game con t inued in the 
s e c o n d half. With 1 0 minutes left to the 
g a m e , the O r e d i g g e r s lost three of their 
s tar ters to f ou l s—Sara T o u g a w , Lauri 
M y e r s and S a n d y W r o b e l . 

F rom there, the D U team e x p a n d e d 
their s e v e n point lead to 2 3 points . 

The outstanding p layer for M i n e s w a s 
Mary M e a g h e r , acco rd i ng to C o a c h 

v a n i a , o b s e r v i n g t e c h n i q u e s a n d 
p r o c e s s e s at the plant and laborator ies 
of the Be th lehem S tee l C o m p a n y . S h e 
w a s ab le to v iew severa l interest ing 
t echn iques In s tee l forming and manu
facture whi le there as a gues t of the 
c o m p a n y . 

Mr . Nob le t raveled to Whi te P ine 
M i n e , M i c h i g a n , a C o p p e r R a n g e 
C o m p a n y . In this remote a rea of the 
U p p e r Pen insu la , he w a t c h e d the 
spec ia l p r o c e s s e s involved in ext ract ing 
and refining c o p p e r o re . Whi te P ine Is 
we l l - known in the roster of interest ing 
c o p p e r m ines . 

W A A I M E a w a r d s t hese travel scho lar 
sh i ps o n the bas is of g rade point 
a v e r a g e s , des i re to part ic ipate and 
recommenda t i ons of the depar tment 
i nvo lved . T h e a w a r d is c i r cu la ted 
through three depar tmen ts ; mining, 
pe t ro leum, and metal lurgy. All e x p e n s e s 
for the travel are paid by W a A I M E , and 
the part icipat ing c o m p a n y h o u s e s and 
enter ta ins the s tudent whi le on si te. 

—mm— 

Willa Mey l ink . M e a g h e r s c o r e d a total of 
21 points and w a s the g a m e ' s leader on 
rebounding—1 6 of them. Rob inn Ya le 
and T o u g a w both s c o r e d s e v e n points , 
whi ie Wrobe l and M y e r s cont r ibuted six 
e a c h . M iche l le Bel l hit for four po ints . 

—mm— 

BART DE LAAT CONSULTANTS 
Petroleum & Naiural Gas 

B a r t D e Laat, P.E. 1930 

Reserves, Apptaisals. Financial Sluct'es 

Operai ions. Specia l Problems 

2 0 1 5 C S I Budding 

Houston, Tex 7 7 0 0 2 (71 3 | 6 5 9 - 7 0 9 2 

Last Game for CSM Women 
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T h r e e C o l o r a d o high s c h o o l sen io r s 
w e r e r e c i p i e n t s of E n g i n e e r D a y 
S c h o l a r s h i p s f rom the C o l o r a d o S c h o o i 
of M i n e s . T h e four -year tuition scho la r 
sh ips w e r e p r e s e n t e d to the three s tu
den t s by C o l o r a d o G o v e r n o r R i cha rd 
L a m m Apri l 11, at G u g g e n h e i m Hall o n 
the M i n e s c a m p u s . 

T h e three are Susan Kane of Litt leton 
S e n i o r H i g h , M ichae l Gorder o f 
High land Sen io r H igh S c h o o l in Thorn ton 
and Randall Mackie of W a s s o n High 
S c h o o l in C o i o r a d o Sp r i ngs , 

E v e r y C o l o r a d o high s c h o o l is invited 
to have its outs tand ing sen io rs take a 
s p e c i a l tes t , a d m i n i s t e r e d b y the 
E n g i n e e r of E-Day Scho la r sh ip C o m 
mit tee, A total of 3 8 4 s tuden ts took the 
tes t this yea r . T h e test d e s i g n e d by the 
r e s p e c t i v e depar tmen ts of C o i o r a d o 
S c h o o i of M i n e s , is c o m p o s e d of 
requ i red Eng l i sh and Math s e g m e n t s , 
then the b e s t s c o r e a c h i e v e d in 
Chem is t r y o r P h y s i c s . Th ree s c o r e s are 
a d d e d up and the top three s c o r e r s are 
invited to at tend M i n e s . 

S u s a n K a n e , a sen io r at Litt leton 
Sen io r H igh S c h o o l , will b e foi lowing her 
fa ther 's f oo t s teps into the C o l o r a d o 
S c h o o l of M i n e s , thanks to the Eng ineer 
Day Scho la r sh ip , 

A , V . K a n e , of 5 7 6 0 O a k C r e e k L a n e , 
L i t t le ton, is a pe t ro leum e n g i n e e r 
g radua te of M i n e s In 1 9 5 5 . H i s 
daughter S u s a n is one of three high 
s c h o o l sen io r s w h o w e r e a w a r d e d the 
tuition scho la rsh ip . 

S u s a n shou ld b e wel l p repa red for a 
c a r e e r in e n e r g y deve lopmen t . S h e has 
l ived in V e n e z u e l a , Austra l ia and T e x a s , 
A Nat ional Mer i t Final ist at Litt leton H igh , 
K a n e has a l so a t tended the 1 9 7 9 Air 

n 

Susan Kane, a senior al Littieton Senior tiign 
Schooi receives her Engineer Day Scholar
ship from Colorado Governor Richard Lamm. 

F o r c e A c a d e m y S u m m e r Sc ien t i f i c 
Semina r and the Amer i can Leg ion Gir ls 
S ta te , 

G o r d e r is a sen io r at H igh land High 
S c h o o l . A ta lented mus ic ian w h o p lays 
bo th the euphon ium and t rombone, 
G o r d e r Is a lso a m e m b e r of the Nat ional 
H o n o r S o c i e t y , F u t u r e B u s i n e s s 
L e a d e r s of A m e r i c a and the B o y S c o u t s , 

M a c k i e curren l ty a ims toward a ca ree r 
in g e o p h y s i c a l eng ineer ing . H e is the 
s o n of J a m e s and Ruth M a c k i e , a C S P D 
de tec t i ve and a judicial c le rk . Randal l 
M a c k i e is a m e m b e r of the Nat ional 
H o n o r S o c i e t y and has a 4 , 2 5 grade 
point ave rage at W a s s o n . 

—mm— 

A c c o r d i n g to the N C A A Divis ion II 
Sta t is t ics S e r v i c e , C o l o r a d o S c h o o l of 
M i n e s ranks seven th in the nation in field 
g o a l p e r c e n t a g e s . T h e O r e d i g g e r 
net ters m a d e 7 9 0 field goa ls out of 
1 4 7 0 at tempts for a pe rcen tage of 
5 3 . 7 , T h e bes t p e r c e n t a g e in the nation 
w a s P e m b r o k e State in North Caro l ina , 
wi th 5 5 percen t . 

Jef f R h o d e s w a s f i f teenth in the N C A A 
in the rebound stat is t ics. R h o d e s , a 
6 ' 6 " s o p h o m o r e cen te r from P u e b l o 
Cen t ra l , m a d e 3 1 9 r e b o u n d s in the 
s e a s o n for an ave rage of 1 1 . 8 per 
g a m e . T h e best ave rage In the nation 
w a s b y R i c k y Maho rn of the Hampton In
sti tute, with an ave rage of 1 5 , 8 per 
g a m e , R h o d e s w a s last yea r ' s M V P in 
the O r e d i g g e r team. Th is year , he w a s 
s e l e c t e d to the S e c o n d T e a m of the Al l-
R M A C as wel l as the First T e a m NAIA 
District 7 , 

Ber t F l e c k w a s named the Ored igge r 
M V P this s e a s o n . T h e 6 ' 4 " s o p h o m o r e 
fo reward f rom Thorn ton H igh S c h o o i 
w a s a lso 4 6 t h in the N C A A Divis ion II 
sco r i ng stat is t ics. F l e c k a v e r a g e d 1 9 . 4 
points per g a m e , with 2 3 4 field goa ls 
and 5 7 f ree th rows for a total of 5 2 5 
points . No o n e e l se f rom R M A C or NA IA 
Distr ict 7 w a s ranked in the top 5 0 , 
F l e c k w a s c h o s e n A l l - R M A C Honorab le 
M e n t i o n . 

T h e third hono red O r e d i g g e r w a s 
s o p h o m o r e guard Tim Hermann , a 6 ' 5 " 
Thorn ton H igh teammate of F l e c k . 
H e r m a n n also m a d e the A l l - R M A C 
Honorab le Ment ion s q u a d . H e had 1 8 . 8 
points per g a m e and led the c o n f e r e n c e 
in the p e r c e n t a g e of f ree th rows at 7 6 
percen t . 

C o a c h J im Darden , In his 2 6 t h yea r at 
M i n e s , w a s a lso honored as c o a c h of 
the yea r in the NAIA District 7 , 

—mm— 

From left to right are C S M President Guy T. McBride, Jr.; Randall Mackie oi Wasson High 
Schooi; Michael Gorder of Highland High School; Susan Kane of Littleton High School; and 
Colorado Governor Richard Lamm. 

PoIaris Crane & EQuipMEiNT Co. 

DALE L. PINKERTON, '57 
PRESIDENT 

3445 Dahlia, P.O. Box 328 
Commerce Cily, Colo. 80037 

O F F I C E (303) 571-0321 H O M E (303) 841-4371 

Edward J. Johnson, Inc. '49 
Petroleum Geology 

Room 105 
3740 N.W. 63rd Street 

946-8816, Office: 721-5353, Home 
Oklahoma City, Okia. 73116 
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Mineral Bowl Phillips at E-Day 
T h e M o n t a n a S c h o o l of M i n e s and 

T e c h n o l o g y Ha rd R o c k e r s o u t c l a s s e d 
the field to c la im the 1 9 8 0 Minera l B o w ! 
title in the second -annua l intercol legiate 
mining compet i t ion . 

C o l o r a d o S c h o o l of M i n e s O r e d i g g e r s 
s c o r e d 1 8 points to p lace fourth in the 
compet i t ion beh ind M o n t a n a S c h o o l of 
M i n e s , A r i zona Univers i ty and M issour i 
M i n e s . O t h e r s in the compet i t ion w e r e 
S o u t h Dako ta T e c h , idaho Univers i ty , 
N e w M e x i c o T e c h , N e v a d a Univers i ty , 
Utah Univers i ty and W i s c o n s i n Un i 
vers i ty . 

T h e teams w e r e t imed and m e a s u r e d 
in the c l a s s i c mining compet i t ion even ts 
of s ing le- jack ing with hammer and hand 
s tee i , 3 -man hand muck ing , individual 
f e e d leg dri l l ing, and 5-man t rack 
s tand ing. 

The ten s c h o o l s c o m p e t e d in this 
s e c o n d annual Minera l Bow l at the Uni
vers i ty of A r i zona ' s S a n Xav ier Min ing 

T h e C o l o r a d o S c h o o l of M i n e s tennis 
team lost their first ma tch of the s e a s o n 
Apri l 9 , d ropp ing a 9 -0 dec i s i on to the 
Univers i ty of Denver . T h e O r e d i g g e r s 
w e r e f o r c e d to play the match without 
their number o n e s ing les p layer , Br ian 
H o u s m a n . 

Lab sou th of T u c s o n , on Sa tu rday , 
M a r c h 2 3 r d , T h e A r i z o n a Wi ldcat te rs 
w e r e the host team by virture of their 
1 9 7 9 win at the Univers i ty of idaho in 
M o s c o w . A n enthus ias t ic c r o w d of 
spec ta to r s , f r iends, and mining industry 
s p o n s o r s c h e e r e d e a c h contes tan t and 
e a c h event . 

A travel ing t rophy w a s p r e s e n t e d to 
the winn ing M o n t a n a T e c h team w h o 
have n o w b e e n d e s i g n a t e d as the host 
for the 1 9 8 1 compet i t ion . T h e d is
t ingu ished " C a r b i d e L a m p A w a r d " from 
Gardne r -D enve r C o m p a n y w a s g iven to 
the winning team and winning par
t ic ipants in e a c h event . 

C o m m e r c i a l s p o n s o r s for regional 
mining a reas p rov ided p e r s o n n e l , equip
ment, and funds . 

T h e O r e d i g g e r s w h o rep resen ted 
M i n e s at the Minera l B o w l w e r e R ick 
SIminson, Sco t t N e u n u e b e l , Herber t 
G i b s o n , P e t e Bore r , and M a r k Ludw ig . 

M i n e s cou ld have aver ted the shutout , 
but they fai led to win two t iebreakers 
and other c l o s e s e t s . 

Bo th the O r e d i g g e r s and the P i o n e e r s 
f rom Denve r will b e r e p r e s e n t e d at the 
NAIA tournament. T h e tourney will be 
he ld in Pueb lo in ear ly M a y . 

Patrick E. Phillips 

Patr ick E . Phi l l ips M e t . E , 1 9 6 1 w a s 
tapped to g ive the feature a d d r e s s for 
the E-Day ce lebra t ion at C S M this year . 
Cont inu ing with the e m p h a s i s of the past 
two yea rs , Phi l l ips e m p h a s i z e d today ' s 
graduate and the role of g raduates in the 
mining and ene rgy industr ies. 

Remark ing on the fact that 2 6 0 men 
and w o m e n wil! g raduate f rom M i n e s in 
just a few days , Phi l l ips ta lked about the 
requ i rements for t hese s tuden ts in the 
deve lop ing wor ld of publ ic interact ion 
with the mining industry, the const ra in ts 
and restr ic t ions of legislat ively i m p o s e d 
regulat ions, and the n e e d to constant ly 
upgrade the bas i c k n o w l e d g e acqu i red 
at M i n e s . 

C i t i ng h is o w n e x p e r i e n c e s a s 
o v e r s e e r of the r e s e a r c h and d e v e l 
opmen t a s p e c t s of uranium, coa l and 
other minerals of interest at R o c k y 
Mounta in E n e r g y , w h e r e he has b e e n 
e m p l o y e d s ince 1 9 7 4 , he u rged the 
s tuden ts to b roaden their a reas of 
interest and be aware of the n e c e s s i t y 
of assum ing a publ ic responsib i l i ty ro le. 

Pr ior to joining R M E C , Phi l l ips w o r k e d 
for the Oi l Sha le Corpora t ion in. Denver , 
H e ho lds , in addi t ion to his M i n e s 
d e g r e e , a mas te rs of b u s i n e s s adminis
tration d e g r e e In f inance, acqu i red f rom 
the Univers i ty of C o l o r a d o in 1 9 7 2 . 

An act ive m e m b e r of the C S M Alumni 
A s s o c i a t i o n , he Is a lso program chair
man for the C o l o r a d o S e c t i o n of the 
A I M E , 

—mm— 

Perspiring under the hot Arizona sun, this team of muckers is making both muck and dust fly in 
the annual ti/fineral Bowl competition. 

Mines Netters 
Dumped by Pioneers 
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All-Tourney 
Player 

C o l o r a d o S c h o o l of M i n e s Mary 
M e a g h e r w a s n a m e d to the A IAW Al l -
Tournament team. T h e Ored igge r f resh
man cen te r w a s one of s ix w o m e n 
ath le tes hono red s o by the c o a c h e s and 
spo r t s wr i ters of the A l A W ' s Reg ion 7 , 
Divis ion !!. 

M e a g h e r , a s tandout p layer f rom Je f 
f e r son C o u n t y , p layed only one game in 
the regional p layof fs , w h e r e Denve r 
Univers i ty handed M i n e s a 7 4 - 5 1 
defeat . Y e t M e a g h e r w a s the s e c o n d 
top s c o r e r in that g a m e , after D U ' s L inda 
Raun ig—named M o s t Va luab le P laye r in 
the p layof fs . 

A l ong with M e a g h e r , the ai l- tourney 
team inc ludes M iche l l e J o h n s o n of the 
Air F o r c e A c a d e m y ; Lo rna Ko l lmyer and 
Ar lene G r e e n of C o l o r a d o C o l l e g e ; 
Debb ie Gi lbert of A d a m s Sta te ; and 
Raunig as the M V P , 

" M a r y d id a fantast ic job of playing 
against taller c e n t e r s and holding her 
o w n , particularly in rebound ing . S h e ' s 
only a f reshman , s o you' l l b e hear ing 
more about her in the yea rs to c o m e , " 
sa id O r e d i g g e r C o a c h Wil la Mey l ink . 

—mm— 

At Y o u n g s t o w n , O h i o two C S M 
ath le tes c o m p e t e d in the N C A A Divis ion 
1! Sw imming C h a m p i o n s h i p s . Diver R ick 
Wi l l iamson took third p lace In the three 
meter div ing compet i t ion , vyhich made 
him a C o l l e g e A l l -Amer ican for the third 
yea r in a row, Wi l l iamson r a c k e d up a 
total of 4 2 1 . 0 5 points f rom the j udges . 

M i n e s s e c o n d compe t i t o r , S t e v e 
L o w e , took 15 th in the 1 0 0 yard f ree
s ty le , wi th a time of 4 7 . 4 s e c o n d s . 
Overa l l , C S M took t w e n t y - s e c o n d p lace 
honors , out of the 31 teams . 

T h e C S M hardcour te rs w e r e honored 
by the c o a c h e s of Nat ional Assoc ia t i on 
of Intercol legiate Ath le t ics , District 7 , 
w h o vo ted cen te r Je f f R h o d e s to the Al l -
S ta r t eam, and J im Darden as c o a c h of 
the year . R h o d e s , a 6 ' 6 " s o p h o m o r e 
f rom P u e b l o Cen t ra l , w a s an al l -around 
ball p layer acco rd i ng to c o a c h Darden , 
R h o d e s w a s the l e a g u e ' s s e c o n d 
leading rebounder and ave raged 1 2 to 
1 4 points per g a m e . 

Darden has b e e n M i n e s basketba l l 
c o a c h for 2 6 y e a r s . 

In tennis, the O r e d i g g e r s beat Air 
F o r c e A c a d e m y P r e p 6 to 3 in s ingle 
and doub les compet i t ion . 

In l a c r o s s e , C o l o r a d o C o l l e g e 
w h i p p e d the O r e d i g g e r s 1 0 - 1 . 

In t rack and f ield, the Univers i ty of 
Sou the rn C o l o r a d o e d g e d out a win over 
the M i n e r s , at M i n e s Invitational, 91 to 
8 7 . 5 . W e s t e r n Sta te fo l lowed at 6 2 . 5 , 
whi le C o l o r a d o C o l l e g e garnered 21 
and Met ro Sta te co l l ec ted 9 po ints . T h e 
only r eco rd se t w a s by U S C ' s Turner , 
w h o se t a mark of 6 ' 1 1 " in the high 
jump, 

—mm— 

AL SABITAY,'53 
Geophysicist 

Petroleum Exploration Consulting 

241 Mill Point Road Cables: "Perramin" 
South Perth, W.A. Tel: 367 -6928 
Australia, 6151 Home: 3 8 6 - 2 2 4 3 
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EXPERIENCE IN SOLVING PROBLEMS 
FOR THE MINERALS INDUSTRY... 

Our full-time staff of 180 people is 
skilled in getting practical answers 
to minerals and energy problems. 
The odds are very good that, if you 
need assistance on any problem 
involving minerals, energy or the 
environment, CSMRI can provide it. 
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M i n e s 

Coach of the Year 
Willa Meylink, women's basketball coach at 

the Colorado School of Mines, was named 
"Coach of the Year" by her fellow coaches in 
the intermountain Association for Inter
collegiate Athletics for Women (Region 7, 
Division II). 

C o l o r a d o S c h o o l of M i n e s w o m e n ' s 
basketba l l C o a c h Wi l la Mey l i nk w a s 
n a m e d " C o a c h of the Y e a r " M o n d a y by 

off ic ials of the A I A W , R e g i o n 7 , Divis ion 
II. The c o a c h e s of the 1 6 m e m b e r 
s c h o o l s vo ted her that honor after she 
p r o d u c e d the C inde re l l a team of the 
reg ion—the C S M O r e d i g g e r s . 

T h e O r e d i g g e r s w e r e w in less , a third 
of the w a y into the s e a s o n , w h e n they 
star ted w inn ing, and kept w inn ing, right 
up to the g a m e for the R o c k y Mounta in 
Ath let ic C o n f e r e n c e c r o w n . A l though 
they lost to M e s a C o i i e g e , the O r e -
d igge rs wen t on to the A I A W p layo f fs—a 
p lace they neve r e x p e c t e d to b e . 

"I think the other c o a c h e s w e r e sur
p r i sed that M i n e s d id s o we l l , and par
ticularly with only e ight g ids on the 
t e a m , " sa id Mey l ink . 

Th i s is Mey l i nk ' s last s e a s o n at M i n e s . 
Af ter three y e a r s with the O r e d i g g e r s , 
Mey l i nk Is leaving to pu rsue a Mas te r ' s 
d e g r e e In c o u n s e l i n g at the C o n s e r 
vat ive Bapt is t Seminary in Denver . 

—mm— 

M i n e s S t i c k m e n 

R o u t R a m s 

T h e C o l o r a d o S c h o o l of M i n e s 
l a c r o s s e team took its first win w h e n 
they o v e r w h e l m e d the s t i ckmen of 
C o l o r a d o State Univers i ty Apri l 9 at Ft . 
Co l l i ns , 1 2 - 3 . T h e O r e d i g g e r s w e r e led 
by a t tackmen Por te r F lem ing , And re 
D e B a k k e r and R o g e r C o h e n in the 
sco r i ng ons laught . 

T h e M ine rs es tab l i shed a 2 - 0 lead in 
the first quarter, built to a 5 -0 lead at the 
half, then s l u m p e d in the third s tanza 
w h e n they a l l owed the R a m s to s c o r e 
three goa ls . H o w e v e r , the M i n e r s 
a n s w e r e d right b a c k with four of their 
o w n , then shut out the R a m s In the 
fourth quarter wi th th ree more goa ls . 

F lem ing , a s o p h o m o r e f rom Ka tonah , 
N .Y . , s c o r e d four goa ls . D e B a k k e r , a 
f reshman f rom A l toona , P A and C o h e n , 
a f reshman from E n g l e w o o d , C O , e a c h 
s c o r e d three goa ls . A lan To lg , of 
Ca lga r y and S c o t t Pen f ie ld of Del ta e a c h 
s c o r e d o n e goa l . M i k e R ibar i ch , a 
f reshman of Eas t M e a d o w , N .Y . , led in 
ass i s t s for the O r e d i g g e r s with three to 
his c red i t . T h e O r e d i g g e r s m a n a g e d a 
total of 1 7 s a v e s against the R a m s . 

T h e s e a s o n r e c o r d n o w s tands at 1 
and 2 . 

—mm— 

WATERSAVER LINERS 
s o l v e s e e p a g e p r o b l e m s ! 

WATERSAVER Liners are used 
throughout the world by engineers and 
contractors to control and stop seepage. 
We offer you many years of experience in 
liner selection and fabrication — backed 
by the most qualified technical staff in 
the industry. 

Whatever your project. WATERSAVER 
has the liner to meet your requirements. 
Large inventory, fast delivery. Installation 
supervision available. 

Call or write for free liner data! 

WATERSAVER COMPANY, INC. 
P.O. Box 16465 • Denver, Colo. 80216 

(303)623-4111 

CALL TOLL F R E E : 800-525-2424 
TWX 910-931-0433 

E S T 1948 

BRINE PONDS - POTABLE WATER RESERVOIRS - SEWAGE 
LAGOONS - CANALS - NUCLEAR POWER PLANT COOLING 
PONOS AND CANALS - DECORATIVE LAKES -POL STORAGE 
LINERS - TAILINGS PONDS - IRRIGATION HOLDING PONDS 
and many other applications. 
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Rick Williamson, a CSM junior, displays some 
of the form that took him to the NCAA. 
Division 11 Swimming Championships in 
Youngstown. Ohio. There, he took third 
honors in the three-meter diving event, with a 
score of 421.05. A graduate from North-
glenn l-ilgh School, this is Williamson's third 
year as an NCAA All-American. "Rick has a 
good chance of winning it all next year," said 
Oredigger coach Bob McCandless. (Photo 
by Public information Office) 

C o l o r a d o P r e s s W o m e n honored two 
w o m e n from C o l o r a d o S c h o o l of M i n e s 
at the 1 9 8 0 C P W Conven t i on . T h e two 
w e r e Pat r ic ia Pe t t y , edi tor of M i n e s 
M a g a z i n e at C S M , and Leanne G i b s o n , 
fo rmer C S M publ ic information of f icer . 

Pe t t y w a s a winner in the 1 9 8 0 C o l o 
rado P r e s s W o m e n commun ica t ions 
c o n t e s t . S h e took first p l ace for 
edi tor ia ls, o ther pub l ica t ions; and third 
for publ icat ions regular ly ed i ted in the 
o ther publ icat ions ca tegory . 

G i b s o n l ook first p lace for spec ia l 
ar t ic les ; s e c o n d p lace for magaz ine 
in terv iews; s e c o n d for publ ic relat ions, 
p r e s s r e l e a s e s ; and third for multi-

J o h n R e a d B e e r s , '53 
Li fe, Heal th . G roup 

Insurance, Annu i t ies , 
Pens ion P lana 

New York Life Insurance C o . 
1623 Washrngton Avenue 

Golden, Colorado 80401—278-0462 
Residence: 570 Esles St.. Lakewood, 

Colo. 80226; Phone 234-1613 

The re will b e a few staff c h a n g e s for 
the C o l o r a d o S c h o o l of M i n e s athlet ic 
p rogram next year , acco rd i ng to Athlet ic 
D i rec tor B r u c e A l l ison. Wi th o n e e x c e p 
t ion, all of the c h a n g e s will be a c c o m 
p l i shed by s o m e internal pe rsonne l 
shi f ts of responsib i l i t ies . 

M o s t of the c h a n g e s w e r e p rompted 
by the upcoming ret i rement of J o e 
Dav ies , M i n e s t rack and field c o a c h for 
the past 3 2 y e a r s . Dav ies will hang up 
his sp i kes , whist le and g rounds rake at 
the e n d of the current s e a s o n . H e will 
s tay on a s p ro fesso r of phys ica l e d u 
cat ion and c r o s s count ry c o a c h until the 
e n d of the 1 9 8 0 fail s e m e s t e r . 

T h e c h a n g e s , as a n n o u n c e d by 
Al l ison are the fo l lowing: 

Dick Stapp, C S M ' s de fens ive footbal l 
c o a c h , will take over as the t rack and 
field c o a c h next January . S t a p p w a s the 
t rack c o a c h for Durango High S c h o o l 
f rom 1 9 5 8 to 1 9 6 2 , be fo re he c a m e to 
M i n e s in 1 9 6 7 . S tapp , an assoc ia te pro
f e s s o r of phys ica l educa t i on , a lso c o 
ord inates the act iv i t ies of the O r e d i g g e r 
Qua r te rback C l u b . 

Bob Pearson will shift f rom the d e s k 
of b u s i n e s s manager to the s o c c e r 
p lay ing f ie ld. P rev ious ly , the varsi ty 
s o c c e r program has had only s p o n s o r s , 
not full-time c o a c h e s . P e a r s o n star ted 
the G o l d e n Rec rea t i on District s o c c e r 
p rogram In 1 9 6 1 and w a s a d i rec tor of 
the Metropol i tan S o c c e r Assoc ia t i on 
f rom 1 9 6 2 to 1 9 6 6 . H e w a s the 
O r e d i g g e r s o c c e r team s p o n s o r in 

p ic ture pho tos . 
A s first p lace f in ishers, Pe t t y and 

G i b s o n ' s ent r ies n o w g o to the National 
Federa t ion of P r e s s W o m e n commun i 
ca t ions con tes t . W i n n e r s will b e an
n o u n c e d in the spr ing , acco rd ing to 
C o l o r a d o P r e s s W o m e n o f f i cer N a n c y 
Clark . 

DARRYL E, PIERCE 
D I V I S I O N E N G I N E E R — R O C K Y M T N . D I S T R I C T 

Petroleum Engineers, Inc. 
Lincoln Center Bldg., Suite 1500 

1660 Lincoln St. 
Denver, Colorado 80264 

OFFICE PHONE 303/837-0132 

HOWARD G. FLESHI\AAN, '54 
Vice Pres. & Gen. Mgr. 

FEDERAL BENTONITE 
Division of Aurora Metai Company 

1019 Jericho Rd. • Aurora, IL 60538 
Ph. (312) 896-4142 Teletype 910-232-0759 

1 9 7 0 and 1 9 7 1 . H e will con t inue as the 
m e n ' s ass is tant basketba l l c o a c h and 
will take o n the responsib i l i t ies of 
d i rect ing the C S M intramural athlet ic 
p rog rams . 

Bob McCandless, the C S M swimming 
c o a c h , wil l rep lace Dav ies as d i rec tor of 
phys ica l educa t ion , 

Marv Kay, head footbal l c o a c h at 
M i n e s , will b e the s c h o o l ' s ass is tant 

Joe Davies, retiring CSM Coach 

athlet ic d i rec tor for b u s i n e s s affairs, 
Bruce Allison will add the title of 

b u s i n e s s manager to his posi t ion of 
athlet ic d i rector . 

T h e posi t ion of w o m e n ' s c o a c h has 
not b e e n fi l led, acco rd i ng to A l l i son . H e 
no ted that he Is still interviewing cand i 
da tes to rep lace Wil la Mey l ink , w h o is 
leaving to pursue a master 's d e g r e e in 
counse l i ng . 

—mm— 
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• E X P L O R A T I O N 
• PRErVIINtNG EVALUATIONS 
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• SOLID Bl U Q U I D W A S T E D I S P O S A L 
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At ttie recent uranium symposium, held at 
the School of Mines, there was a lot of dis
cussion about the difficulties involved in 
opening a new mine; the miles of red tape 
connected with permits and permissions and 
hearings and deviations and allowances. We 
heard about the EPA 's unyielding stance on 
radiation and degradation of the surrounding 
areas. We also heard some, but not enough, 
of the very real fear in the uranium and 
nuclear energy industries today, that soon 
even these things will become history. The 
EPA 's stance will only be important as it 
applies to those tailings and areas left behind 
when the industry closed down. For, given 
the bleak future of nuclear energy today, the 
uranium activity, already slowing, is sure to 
come to a virtual standstill. 

Over and over one reads n the mining 
news that another utility has ended its search 
for uranium. Current supplies are enough for 
those plants on line and no new nuclear 
p lants are be ing o r d e r e d . Ut i l i t ies , 
responsible to stockholders and investors, 
are afraid to pursue the nuclear alternative. 
They are cancelling orders for power units 
which were to have become operative in the 
very near future. Where will the industry sell 
its production, if not to the utility companies? 
Much of the exploration and development 
which has taken place in the West in the past 
few years has been at the instigation of, and 
financed by, large utility conglomerates or 
single companies which saw this power 
source as being ideal for the future. Now that 
these companies are being forced to re
examine their options, what is in store for the 
uranium industry? 

Both the guests writing in MINES Magazine 
this month, Mr. Cherry and Mr. Shapiro, 
insist that the nuclear alternative is a safe 
one. More voices such as theirs are being 
heard all across the land. . . raised in a 
chorus which is not being heard by the 
majority of people. The Kemeny Commission 
stated that the major result of Three Mile 
Island was nervousness and fear. Fear. What 
kind of facts can be told which will cope with 
fear—unreasoning, unknowing, ignorant 
fear? There is a company in Denver which 
sells a T-shirt, emblazoned with an atrocious 
depiction of a supposed victim of nuclear 
exposure. Its message is clear—who wants 
to look like this, or see one's children look 
this way? That's fear, and hysteria, reduced 
to a common level, and made available for 
$ 4 . 9 5 to anyone who wants to wear this 
gruesome item of apparel. The person 
wearing it knows what the message is, and 
supposedly agrees with it—what about those 

people who know little or nothing of nuclear 
energy—and see this message? It's pretty 
powerful stuff. It can convince—and does. 

I've been told that when the public realizes 
that there is no other way to keep warm, 
when they realize that the CO2 effect is a 
side effect of coal and other fuel use that we 
cannot afford to live with, why, then, of 
course, the people will "understand." There 
will be a miraculous turn to the other 
direction, in favor of current or advanced re
actor technology, and we will have cheap, 
efficient nuclear power. I'm not a betting 
type—but I'd lay some nice odds that that is 
not going to happen. Who among us would 
like to explain that to a member of the Clam
shell Alliance? Just because Ralph Nader can 
indict all of big business and have a special 
day set aside to vilify the stockholders and 
business people of this country—all with 
impunity, do we really think that we in the 
energy industry can do the same? I doubt it 
. . . unless. By the time the necessary facts 

can be indeed hammered into the public 
mind, the legislative mind, it will be virtually 
too late to change the march of events which 
has already begun. We have had several 
voices crying in the wilderness of ignorance 
and superstition and misinformation long 
enough now. It would be a great relief if all 
those voices could get together and shout 
loudly enough to be heard. Heard in Wash
ington, in state legislatures, in local county 
planning boards, and most of all, in that seg
ment of the public which really believes that 
there are a lot of us greedy miners and power 
developers out there just waiting to kill them 
off, to deform their unborn babies and to 
destroy the American dream. 

While utilities are pulling back from uranium 
development , and uranium miners are 
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worrying about their jobs, Utah Internationa! 
has announced that it is cutting back on its 
Trapper Mine, near Craig, Colorado, The 
coal mine, with good reserves, will be 
phased out because of the heavy tax burden 
it is forced to carry, according to company 
spokesmen. Taxes needed to implement pro
grams for people who don't want mining to 
continue. We used to hear about the short-
term options of coal, which would allow us to 
develop long-term stable energy sources. 
Are these short-term options also going to 
disappear, as we contemplate a future 
devoid of innovation and technological 
progress—because of fear? 
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have more 
FLEXIBILITY 

in your process plant selection 

Flexibil ity in process selection is the l<eyword in 
all of our design. Stearns-Roger does not represent 
any proprietary process. This gives us the flexibility 
to select, design and construct the piant our cus
tomers prefer—the one best suited to our client's 
individual needs. 

Since 18BS 

Service lo industry 

Whatever the project—low or no lead gasoi ine, 
plastics, petro-chemicais, or other—we supply the 
full range of services for satisfactory comple t ion— 
on time and on budget. 

The advantages of our FLEXIBIL iTY approach 
serve an international clientele. 
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Lime mud. And tiie economics of 
making paper. 

Abrasive iime mud solution is critical 
to the efficient production of paper, 
improperly diluted, it costs the producer 
valuable time and money to dry and 
reprocess. That's a pumping problem 
paper mills, and a lot of other industries, 
could do without. One that's easily 
solved with a Wilfley pump. 

The Wilfley invisible seal means 
no dilution. 

You can't see it or touch it, but the 
unique Wilfley hydraulic seal virtually 
eliminates leaking. An expelier operat
ing In conjunction with the impeller 
creates a centrifugal force that seals 
the pump. Paclcing, stuffing boxes, 
water glands, and mechanical seals are 
eliminated. And so are the problems 
that go with them. There's no more 

costly downtime. No more annoying 
repairs on worn out packing and 
mechanical seals. And most important, 
no more dilution. 

Wiifiey pumps are designed for both 
corrosive and abrasive applications. 
They're made from a wide variety of 
quality materials, including cast irons, 
alloys and stainless steels. And if metal 
isn't rlghtfor your job, we'll make It from 
something that is. Plastics. Or rubbers. 

Or synthetic elastomers. Any one of 
80 different materials. In a complete 
range of sizes. 

If you're ready for a pump that can 
finally solve a sticky economic problem, 
contact a Wilfley representative or call 
us direct. 

Proven reliability. 
in 1944, Southland Paper Company, 

now a division of St. Regis Paper Co., 
started pumping lime mud with Wilfley 
pumps. They are still doing the job. With 
a minimum of maintenance. And no 
dilution. There's a simple way to get 
this kind of performance, no matter 
how tough your pumping problem. 
Specify Wilfley 

It's simple. Wilfley builds better pumps. 

WHLIFILEY 

Pumping lime mud %viriioul 
diluiion saves money. 
Wilfley makes il work. 


