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The Mackenzie Valley Pipeline 
HUGH McCULLOM 

Fort Good Hope on the Mackenzie River, about twenty miles south of the Arctic Circle. 

T he hearings droned on in the 
plush Explorer Hotel as they had 
off and on for sixteen months. 

The pipeline people were telling the 
royal commissioner what a great thing 
it would be for the Native people of 
Canada's last frontier if a huge natu
ral-gas pipeline were built down the 
2,800 miles of the Mackenzie Valley
career opportunities, a chance to get 
off welfare and into the wage econ
omy, a chance to participate in the 
"development" of Canada's North. 

Outside, in the rocky city of Yellow
knife (population 9,000), situated on 
the north shore of Great Slave Lake in 

Hugh McCullum is a Canadian journalist 
based in Toronto. 
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Canada's vast Northwest Territories, 
the ambulances started to scream. A 
mile away from the gleaming white 
hotel and the carefully muted and very 
polite hearings, down in the part of 
town where the middle-class white 
bureaucrats don't live, an eighty-four
year-old Indian, his two grandchildren 
and a young Native girl lay dying from 
gunshot wounds. A young white man 
from southern Canada was subse
quently charged with their murders. 

To some it was just another outburst 
of insensate violence, perhaps associ
ated with booze or the frustrations that 
so often mar life in the North. To con
nect it with the largest industrial de
velopment project to date in Canada's 
history was emotional nonsense, pro-

ponents of the pipeline would argue. 
But a couple of days later, before going 
to bury his slain parishioners, a French 
Roman Cathol.ic priest who has spent 
more than twenty years of his life with 
the Native people of the Northwest 
Territories, stood before the commis
sioner, Mr. Justice Thomas Rodney 
Berger of the Supreme Court of British 
Columbia, and dedicated his testimony 
to the victims: 

They were not shot by a killer.; they 
were the victims of the so-called de
velopment that has taken place in the 
North for the last thirty or forty 
years, which created miserable and 
unjust conditions for the poor people 
of this district. 



Mr. Justice Berger has been accus
tomed to such unusual testimony 
during his tenure as the sole commis
sioner of the Mackenzie Valley Pipe
line Inquiry, a "royal commission" set 
up by the Canadian government to de
termine the terms and conditions that 
should be attached to the construction 
of a natural-gas pipeline through 
Canada's enormous, thinly populated 
and fragile sub-Arctic. The royal com
mission is an institution unique to the 
British parliamentary system. Designed 
to investigate and make recommenda
tions to Parliament and the govern
m en t on specific issues, royal 
commissions are independent, investi
gative bodies with the power to 
recommend action, but without the 
power to enforce their recommenda
tions. They have quasi-judicial powers, 
such as the right to hear evidence 
under oath and to subpoena witnesses. 
They can have one or more commis
sioners and are given sufficient funds 
to employ staff, travel and hold 
enough hearings to complete the work 
assigned to them under the terms set 
down for them by the government. The 
Mackenzie Valley P ipeline Inquiry has 
but one commissioner- Mr. Justice 
Berger. It cannot decide whether a 
pipeline should be built; nor is the 
government bound to accept its rec
ommendations. But the process of the 
inquiry, rather than the final recom
mendations-important as they will 
be-is the key to the commission's im
portance. By allowing a broad spec
trum of opinion to express itself, 
including that of industry, environ
mentalists and Native peoples, it has 
opened up the issues of Canada's 
northern development and Native 
claims in a way no other forum could 
have done. 

The 17,000 Indians and Metis 
(people of mixed ancestry), 3,000 
Inuit (Eskimos) and 9,000 whites who 
are scattered along the proposed route 
for the Mackenzie Valley pipeline pre
sent a social situation unique in North 
America, for nowhere else on the con
tinent are Native peoples in the ma
jority. The proposed pipeline has 
become a source of considerable ten
sion between the Natives, almost all 
of whom oppose the project, and the 
whites, who are among its most ardent 
supporters. The whites see it as yet 
one more chance to open up and de
velop the frontier. The Natives see it as 
the end of their cultures. As they have 

told Berger over and over: "Our land 
is our life, our mother; if you destroy 
that, you destroy us." 

The project is immense by any stan
dards. Even the pipeline companies, 
who sometimes compare it to "a 
thread across a football field" ("More 
like a slash across the Mona Lisa,'' 
one ecologist scoffed), boast that it is 

A Dogrib Indian girl from the village of Del/ah. 

the largest project ever undertaken by 
private enterprise anywhere in the 
world. Of course, more than just a gas 
pipeline is being considered. Berger's 
inquiry, for example, is charged with 
considering possible development of a 
mighty transportation corridor that 
could include railroads, highways and 
power lines within the next decade 
orso. 

Canadian Arctic Gas Pipeline Ltd., 
a consortium of major oil, gas and 
utility corporations in the U.S. and 
Canada (The number of participating 
corporations fluctuates dramatically. 
Originally there were about twenty
seven, but the number has dropped as 
low as twelve and is currently thought 
to be about fifteen), wishes to build a 
forty-eight- inch, 2,600-mile pipeline to 
carry natural gas across the Alaska 
North Slope and the Mackenzie Delta 
to markets in Canada and the southern 
United States. The o riginal cost of the 
Arctic Gas Line has been estimated at 
$8.3 billion; undoubtedly in flation has 

increased this forecast to more than 
$10 billion. The pipeline would have a 
capacity of 4.5 billion cubic feet of 
gas a day, enough to heat 45,000 homes 
for an entire year. The line would orig
inate at Prudhoe Bay in Alaska, head 
east across the North Slope and Arctic 
National Wildlife Range, and cross the 
extreme northern Yukon to the Mac
kenzie River Delta on the shore of the 
Arctic Ocean. Here, it would pick up 
Canadian gas and continue south 
along the river, crossing finally into 
Alberta, where delivery lines would 
transport gas to markets in Canada 
and the U.S. 

A second consortium, Foothills 
Pipe Lines Ltd., a largely Canadian 
group, wishes to build a "Maple Leaf" 
line to bring Mackenzie Delta gas to 
Canadian markets via a smaller forty
two-inch line costing, they estimate, 
some $4.5 billion, but after inflation, 
probably closer to $5 billion. 

Both lines would be buried and carry 
chilled gas. Both lines would be con
structed during winter months only 
over a three-year period. Each line 
is currently the object of intense scru
tiny in Canada by the National Energy 
Board, a federal regulatory agency that 
will decide if there is current need for 
and sufficient supply of the gas and 
will finally recommend to the Trudeau 
government if, and to whom, a certifi
cate of public convenience and neces
sity should be granted. Its hearings, 
already the subject of legal actions and 
contradictory testimony as to supplies 
and demands, are not expected to con
clude before March 1977, even though 
Arctic Gas had hoped for a decision 
last year. 

To understand the impact of the 
Mackenzie Valley natural-gas pipeline 
on the environment, two phases of the 
inquiry were set aside to examine the 
physical and living impacts. Arctic 
Gas spent almost $40 million on en
vironmental studies that have been 
severely criticized by the Canadian 
Arctic Resources Committee (CARC) 
and the Northern Assessment Group, 
the two major environmental interven
ers in the inquiry. Among the unan
swered questions was the effect of the 
pipeline on animal migration patterns, 
how noise would affect bird migration 
and how the more than 300 river cross
ings would affect the fish and other 
marine life. Gravel scooped from 
streams for construction purposes is 
expected to have a serious effect on 
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spawning grounds. The effects of pos
sible blowouts and ruptures on the 
permafrost and tundra are still un
known. 

Arctic Gas experts have been forced 
repeatedly to admit they lack complete 
environmental data and that there will 
indeed be some environmental impact. 
But they assure everyone that the im
pact "would be minimized" and that 
they will know more about the poten
tial problems by the time the pipeline is 
started. 

CARC remains highly skeptical: 

Those concerned for the environ
ment and for the people of the North 
will receive cold comfort from the 
realization that the Canadian Arctic 
Pipeline Ltd. consultants did the best 
they could to develop appropriate 
methods within the constraints of 
economics and in the face of an 
unprecedented task. Nor can they 
receive solace from the assurance 
that the bugs will be solved by the 
time of the final design. 

The environmental impact of the 
project is enormous. A summary of 
the potential impacts is frightening. An 
outline of the impacts prepared by the 

autonomous Environmental Protection 
Board indicates the following poten
tial damage, unless stringent condi
tions are placed on the applicants by 
the findings of the Berger inquiry
conditions which, of course, would 
have to be imposed ultimately by the 
federal cabinet: 

• North of the sixtieth parallel, the 
project will scar the land with its right
of-way 120 feet wide and 1,350 miles 
Jong. It will bring to previously un
disturbed areas the noise and activity 
of 6,000 workers and 3,000 pieces of 
major equipment. Roads and access 
bases will make the land more acces
sible, and less and less land will remain 
in its natural state. 

• Enormous impact can be ex
pected on bird populations through 
aircraft, construction activities, human 
presence, pollution, habitation de
struction and hunting. Swans, geese 
and ducks face the most serious dis
ruption and, of course, the effect of 
possible gas leaks is still unknown. 

• Caribou, marine mammal and 
sheep populations could be seriously 
depleted by excessive noise, hunting 
and harassment by construction crews, 

NATURE IN PORCELAIN by BUI(GUES 

YOUNG WALRUS 
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as well as by possible changes in migra
tory patterns. 

• Fish numbers could be reduced 
through excess fishing, introduction of 
toxic materials into the water, destruc
tion of spawning beds, and generally 
easier access to lakes and streams. 

The board, whose report is deliber
ately low key, also lists a score of other 
dangers ranging from removal of 
archaeological sites to rather minimal 
effects of the project on air and water. 
According to the board, the effects 
could be minimized if time and money 
were spent by the applicants to build 
the pipeline with environmental safe
guards and if t he Canadian govern
ment were prepared to strengthen its 
regulation and enforcement mecha
nisms. The board expressed little hope 
that either of these eventualities might 
occur. 

The main thrust of its report is the 
almost total lack of adequate environ
mental technology to protect the 
fragile ecology of the North and the 
lack of experience or precedent in 
building such a project through Arctic 
and sub-Arctic terrain. 

The El Paso G as Company of Hous
ton, Texas, presented yet another plan 
to the United States Federal Power 
Commission in 1974, whereby Prudhoe 
Bay gas would be piped south to Valdez 
along the same route as the Alaskan oil 
pipeline. There it would be liquefied 
and loaded into specially built tankers, 
and shipped to ports on the West 
Coast. El Paso claimed that the pro
posed line would deviate no more than 
a mile from the oil line and that the 
same environmental factors would 
apply. Arctic Gas disputed this, claim
ing that many mountain passes enroute 
were too narrow to accommodate 
more than one pipeline. The company 
said that El Paso Gas would have to 
reroute more than a hundred miles, 
thereby requiring additional studies 
and delays, which would in turn in
crease the cost of the project. Environ
mentalists tended to prefer the El Paso 
route because it would avoid the Arctic 
National Wildlife Range and utilize an 
existing corridor, but at the same time 
they foresaw problems with the con
struction of additional facilities at 
Gravina Point near Valdez and new 
ones in California, where the gas would 
be shipped. 

Then, in May 1976, at the eleventh 
hour and as debate continued over the 
first two routes, another consortium 



Dogrib Indians ice fishing on Grear Slave Lake, 
source of the Mackenzie River. A woman of the Hare tribe rans a moose hide near Fort Good Hope. 

formally applied to Canada's National 
Energy Board and the U.S. Federal 
Power Commission for a third route, 
one that environmentalists had been 
advocating for some time. A U.S. 
company-Northwest Pipeline-and 
three Canadian companies-West
coast Transmission, Alberta Gas 
Trunk, and Foothills Pipelines-pro
posed to build a gas pipeline utilizing 
the existing oil corridor south to Fair
banks, then following the Alaska 
Highway through the Yukon to Fort 
Nelson, British Columbia, and Zama 
Lake, Alberta. Here the gas would 
enter existing Canadian transmission 
facilities and flow directly to markets 
in the American Midwest. For Canada, 

Alaska / , 
; ,. ,. 

this proposal would postpone the un
welcome decision whether, when, how 
and by whom a Mackenzie pipeline 
should be built. It would also avoid 
most of the environmental and social 
problems associated with the Arctic 
Gas proposal. Finally, initial capital 
cost would be $5-6 billion, about half 
the cost of the Mackenzie Valley route. 
Both the government of B.C. and the 
territorial government of the Yukon 
enthusiastically endorsed the Alaska 
Highway proposal, but the Council for 
Yukon Indians, in its final statement 
to the Berger inquiry in November 
1976, said it wanted no pipeline in 
the southern Yukon until native land 
claims were settled and implemented. 
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Scheduled to report early this year, 
Berger's commission is the most ambi
tious public inquiry ever conducted in 
Canada. For sixteen months now, and 
40,000 pages of transcripts later, the 
man everyone in the North knows 
simply as "the Judge," has heard testi
mony on the impact this pipeline will 
have on the people and the environ
ment of the Mackenzie Valley, an area 
of some 450,000 square miles stretch
ing from the Beaufort Sea in the north 
to the sixtieth parallel in the south. 

A precise man, Tom Berger con
ducted the inquiry into the pipeline's 
engineering, environmental and social 
problems with strict rules of pro
cedure, often getting tough with the 
high-priced legal talent and costly con
sultants who flew in and out of Yellow
knife for a daily fee plus expenses. But 
even the most objective observer could 
not fail to notice the difference be
tween the formal and the community 
hearings. To many of the Native peo
ple scattered through the vastness of 
bush and streams, lakes and tundra, 
Judge Berger had become a kind of 
folk hero. To the young people, who 
stood around a little defiantly, waiting, 
and the old people, who had never 
seen so many strangers before, the 
Judge had something the people of the 
North recognize-integrity. They saw 
him as honest, decent and fair, and 
above all he listened. Even when, in the 
countless, drafty community halls and 
schools the hearings went on until 2 
a.m., and the visiting press groaned 
and yawned as yet another witness 
shuffled forward-even then he sat 
and listened intently. He has used 

Continued on page 29 
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The Congaree Swamp ... the 
last of the red water, virgin hard
wood forests of the American 
Southeast 

Saved October 18, 1976, from 
the saws of the timber com
panies. Saved by an act of 
Congress establishing the 15,000 
acre Congaree Swamp National 
Monument. 

The Sierra Club led the fight to 
preserve the Congaree. And 
provided most of the funds for 
the effort. .. a total of $7,100. 

Only the Sierra Club could do 
so much with so little money, 
because only the Sierra Club has 
folks like Jim Elder, Dick 
Watkins, Brion Blackwelder and 
Ann Snyder. They are the Sierra 
Club members who provided the 
leadership that saved this special 
place they love. Saved for all of 
us, now and in the future. 

But it took more than the 
money and the leadership. It took 
the support of thousands of 
Sierra Club members all over this 
country who rallied to their call. 

Today, there is a Congaree 
Swamp National Monument 
because of Jim, Dick, Brion and 
Ann ... and because of you. 

The power of the Sierra Club 
lies in its membership. 

With more members we'll be 
even more effective. You can 
help that happen too. Won't you 
ask someone to join the Sierra 
Club today? 

Sierra Club 
530 Bush Street 
San Francisco. CA 94108 
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Leopold's Land Ethic: 
Wishful Thinking or Workable Dream? 

Edward Schriver 

D uring his lifetime Aldo Leopold 
expended his energies on the 
land and its creatures. In 1933 

he published his book, Game Manage
ment, and in the same year took up the 
chair of game management in the De
partment of Agricultural Economics at 
the University of Wisconsin. Two 
years later, moved by the forces within 
him, he joined Robert Marshall and 
others to establish the Wilderness 
Society. 

The period from 1933 until 1948, 
when Leopold died of a heart attack 
while helping neighbors fight a grass 
fire that threatened his Sand County 
farm, was full of excitement. Besides 
his university post, he was appointed 
to a six-year term on the Wisconsin 
Conservation Commission. The re
action to his commission appointment 
and to his relations with some of the 
more vocal citizens of the state over 
deer policy were stormy. The ·Trego 

Edward Schriver is associate professor of 
history at the University of Maine. 

Aldo .uopo/d 

Rod and Gun Club of Washburn 
County detested Leopold and used 
current events to inspire their attack 
on him: 

The Wolf is the Nazi of the forest. 
He takes the deer and some small 
fry. The Fox is the sly Jap who takes 
the choice morsels of game and the 
songbirds. Can Professor Leopold 
justify their existence because deer 
meant for human consumption 
should be fed to the Nazi because we 
must have protection for the trees? 
Can he justify the Jap or Nazi be
cause he eats a rabbit or a grouse 
which are meant for human food , 
or the songbird on its nest, which 
was meant by the Lord for our plea
sure, because this hungry Jap must 
live to eat the rabbit to save the tree? 
Despite this attack on Leopold dur-

ing the heat of the Second World War, 
he endeared himself to many other 
Americans for A Sand County Alma
nac, published shortly after his death. 
The way of thinking left by Aldo Leo
pold in this remarkable book is partial
ly incorporated in two small excerpts 
from it: 

We reached the old wolf in time to 
watch a fierce green fire dying in her 

eyes. I realized then, and have known 
ever since, that there was something 
new to me in those eyes-something 
known only to her and to the moun
tain. I was young then, and full of 
trigger-itch; I thought that because 
fewer wolves meant more deer, that 
no wolves would mean hunters' 
paradise. But after seeing the green 
fire die, I sensed neither the wolf nor 
the mountain agreed with such a 
view. 

When we see land as a community 
to which we belong, we may begin 
to -use it with love and respect. There 
is no other way for land to survive 
the impact of mechanized man, nor 
for us to reap from it that esthetic 
harvest it is capable, under science, 
of contributing to culture. That land 
is a community is the basic concept 
of ecology, but that land is to be 
loved and respected is an extension 
of ethics. That land yields a cultural 
harvest is a fact long known but 
latterly often forgotten. 
Leopold challenged the human com

munity to recognize that they are mem
bers, not lords, of the living land 
community; to treat the land with love 
and respect, not simply as the surface 
upon which they work out their proj-
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ects; to encourage a balance between 
strictly human needs and those of 
whole natural systems; and to persist 
in reminding themselves that the differ
ence between being master and member 
of the land community is very great. 

Upon a cursory examination of 
human practices, does Professor Leo
pold hold up a realizable dream? 
Among the obstacles are numerous 
habits and beliefs. And as we look at 
the past we find many people who have 
worked in the opposite direction from 
Leopold's dream. For example, John 
Passmore, an Australian philosopher, 
has concluded that if it is essential to 
the idea of community that its members 
have common interests and recognize 
mutual obligations, then people, 
plants, animals and soil do not form a 
community. "Bacteria and men do not 
recognize mutual obligations nor do 
they have common interests." Among 
other arguments against Leopold's 
view of land as community, those given 
by Douglas C. North, Robert Paul 
Thomas, and Alden T. Vaughan have 
been representative. North and Thomas 
indicate that during the High Middle 
Ages ''. . . these wastes were being 
tamed [emphasis added], weeds and 
pastures were shrinking back from 
villages, and fields were spreading in 
ever expanding circles around the ori
ginal settlements .... " Vaughan, 
writing of the New England frontier in 
the seventeenth century, says that the 
Puritans were '' . . . too busy with the 
struggle against nature [emphasis 
added] to devote much time to diplo
macy." 

Two isolated examples do not prove 
a point, of course, and in the pages of 
history evidence can be adduced both 
for human cooperation with nature 
and the necessity to fight the wilder
ness to carve out a place for civiliza
tion. The main contention, however, 
should not be lost in the evidence: the 
human experience through the ages 
mainly has been that of opposition to 
nature, of attempting to tame, conquer, 
exploit or subdue it rather than to live 
in harmony with it. The basic model 
has been, and still is, mastery. 

Some philosophers will assert that 
the process of mastery has been aided 
by the manner in which science has 
developed. Science has contributed to 
the domination and the conquest of 
nature by human beings. Science, they 
insist, has evolved in such a way as to 
separate the nature studied by scientists 
from the nature experienced by ordi-
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nary human beings. We exist in two 
worlds: the subjective-relative world of 
everyday experience and the objective
scientific world of specialized study. 
Often these two worlds do not coin
cide. Projects that appear to have 
sound scientific grounding may well 
cause adverse reactions in the everyday 
world-our attempts to apply nuclear 
energy to peaceful uses, for example. 
The difficulty arises because nature as 
known to many scientists is not the 
same nature that other people recog
nize. 

Trade-offs 

Other obstacles to realizing Profes
sor Leopold's dream include our rou
tine political and economic practices. 
Trade-offs, for example, appear on the 
surface to be acceptable means of ac
commodating competing demands. If 
one group wants something, they know 
they may well have to give up some
thing in return to a competing interest. 
This is fine; the practice has its merits. 
Trade-off works to prevent paralysis. 
But when applied in cases where 
natural systems are a part of the trade
off, how does it operate? Are natural 
systems by their very structure good 
partners for trade-off? 

Certainly, one might conclude that 
there are inherent difficulties in the 
simple statement, for instance, that we 
may have to trade off air quality for 
jobs and economic stability. The cur
rent hassle over interpreting, imple
menting and amending the Clean Air 
Act of 1970 stands as a vivid example 
of the problems involved. What shall be 
sacrificed? Air quality, human health, 
the environment? Economy of fuel for 
the automobile? The selling price of 
the vehicle? While some trade-offs of 
the above elements are no doubt neces
sary while our present circumstances 
prevail, it is obvious that environmen
tal and human-health factors appear 
less than compelling to many decision 
makers in industry and in government. 

No one would deny the difficulty of 
making a wise trade-off, but this is not 
ultimately at issue. Since it is very hard 
to put a monetary value on clean air, 
pure water, and such a phenomenon as 
a sunset, these factors do not fare very 
well in the trade-off process. 

Trade-off is a useful device that is 
probably permanently fixed in our 
system. However, if it continues to be 
used as it has been in the past, the price 
we pay now in health and environment 

will most surely continue to be paid, 
perhaps in larger measure. 

Related to the practice of trade-offs 
is the principle that problems are best 
approached by doing business-as-usual 
albeit with a bit more caution. Bolster
ing this notion is the further assump
tion that projects affecting the 
environment should be considered "in
nocent until proven guilty." The oppo
site suggestion-that projects involving 
large environmental risks should be 
considered as "guilty until proven 
innocent"-is still struggling for ac
ceptance, though significant headway 
has been made in this country. 

There are many vigorous and able 
advocates of doing business-as-usual. 
Among the most vocal are John 
Maddox, a former editor of the prestig
ious English scientific journal, Nature, 
and Wilfred Beckerman, professor of 
political economy at University Col
lege, London. Maddox and Beckerman 
insist that many of our environmental 
problems, if not most of them, can be 
treated only by the "business as usual 
but with more caution" approach, 
which they claim would allow the world 
economy to follow the time-tested 
goals of economic and industrial 
growth, while at the same time being 
able to deal with pollution and related 
problems. Maddox and Beckerman 
apparently conclude that the environ
ment is basically a passive surface 
upon which human beings work out 
their plans. To Beckerman, the idea 
that the land is a living community of 
which human beings are but a part 
seems an absurdity. He views the prob
lem merely as one of allocation-the 
allocation of resources over a span of 
time or at any given time between the 
environment and other uses, or among 
different groups in society. He makes 
no allowance for human beings as 
integral parts of natural systems of 
nature, nor does he admit that human
ity and nature interact with each other. 
But Wilfred Beckerman should not be 
set apart; his views are not unique. 

Another obstacle to the ecological 
approach is the manner in which we 
customarily address problems. Major 
projects, on too many occasions, are 
initiated with the attitude that if un
foreseen problems occur, acceptable 
solutions will invariably follow. This 
attitude is reinforced by a fair measure 
of past successes, but may be entirely 
inappropriate when applied to natural 
processes that, at least with the human 
time frame, may be irreversible. 



In the first weeks of 1975-to select 
one of many possible instances-three 
major oil spills were recorded around 
the world. The response of the world 
community was muted at best. The 
fact that the occurrence of large tanker 
spills, both routine and spectacular, 
is part of the world's everyday ex
perience has taken much of the sting 
out of them. They are thought to be 
merely another of those problems that 
will eventually be solved or perhaps, 
must ultimately be accepted as the 
price we must pay for our way of life. 

Richard J. Chorley, an eminent 
English geographer at Cambridge Uni
versity, presents another difficulty for 
those who advocate the ecological 
approach. He advises his fellow geog
raphers to be wary of viewing their dis
cipline as human ecology. Chorley, 
without hesitation, concludes that 
"Man's relation to nature is increas
ingly one of dominance and control, 
however lovers of nature may deplore 
it." Geographers, he writes, should 
pay more attention to socio-economic 
approaches since the natural environ
ment has become more and more a 
subsidiary part of their total concerns. 
Through population increase, the pro
liferation of competitive demands, and 
increasing complexity of organization, 
he insists, humanity is being set apart 
more and more from the physical and 
biological environment. "Competition 
to exploit, control and consume all 
manner of terrestrial resources, includ
ing [sic] space, is impelling man to 
continually extend his environmental 
dominance." According to Chorley, 
"social man is, for better or worse, 
seizing control of his terrestrial en
vironment and any geographical 
methodology which does not acknowl
edge this fact is doomed to inbuilt 
obsolescence." Chorley's is one of the 
strongest assertions that there are over
whelming obstacles facing the accep
tance of the ecological view of Aldo 
Leopold. 

The second strongest, perhaps, is to 
be found in the separation operating 
between the science of ecology and the 
science of economics. Ecology, un
fortunately, is popularly and wrongly 
viewed not as the study of natural sys
tems, but as a social movement. Eco
nomics, on the other hand, is regarded 
as the necessary but gloomy science 
that, despite its generally somber prac
titioners, serves as the major guide to 
making decisions on allocation of 
scarce resources. Rarely are economics 

and ecology joined together, as they 
should be, in the minds of either ex
perts or the general public. Although 
ecologists tend to stress limits, while 
economists traditionally favor growth 
and development, there are, neverthe
less, workable and necessary connec
tions between the two sciences. The 
premise that, in the long run, good 
ecology is good economics is valid. This 
idea is made eminently plain by Das
mann, Milton and Freeman in Ecologi
cal Principles for Economic Growth: 

But just as it has long been obvious 
that development efforts which ig
nore economics and engineering are 
likely to founder, so it should by 
now be equally obvious that devel
opment efforts that take no account 
of the ecological "rules of the 
game" are also bound to suffer ad
verse consequences. 

The view is well stated; but currently 
it is little more than a fond hope for 
future application on a large scale. 

Standing in the way is the belief that 
bigger is inherently better. Who doubts 
it? In the excitement about the politics 
involved with the SST, for example, 
only a few asked the genuine ques
tion-why? Why still more mammoth 
undertakings which might further de
grade our life-support systems? What 
about noise levels and human health 
factors? In the United States some of 
these questions were heard, and Jor the 
moment the SST was shelved; but 
England and France went ahead with 
the project. 

Supertankers are another excursion 
into bigness. Is it better, or worse, to 
have these large ships plying the 
world's oceans, to choose in effect to 
suffer fewer large oil spills instead of 
more smaller ones? What has been 
the benefit to us of these larger tankers? 
Have they brought down the costs of 
oil and oil products to consumers? Or, 
have they adversely affected the en
vironment? What will be the Jong term 
ecological damage in such places as 
Bantry Bay, Ireland, or in the oceans 
of the world? 

Domination of the earth by humans 
has, of course, many other facets, ex
cess population being only one of them. 
Will (or should) we limit the world's 
numbers? Extremes occupy the head
lines of this controversy. Paul Ehrlich, 
for one, insists that we must act to cur
tail numbers; John Maddox, on the 
other side, is equally certain that in 
the long run the exact size of the world's 
population is unimportant. 

United Nations activity illustrates 
even more clearly how difficult it is to 
reverse old behavior patterns. As the 
forum for the debate of nations, the 
U.N. has been the site of much discus
sion about population policy. One 
hears the charge that the industrialized 
nations are now asking, iit effect, that 
the developing countries commit 
cultural and racial suicide. There ap
pears at this time to be no end to the 
opportunities for more haggling and 
delaying of action in the U.N. The 
population bomb is fitted with a com
plex mechanism. No one is really sure 
how or when it will finally operate. 

Deluding ourselves 

The greatest source of potential 
danger for the future is our infinite 
capacity for self-delusion. The Annual 
Reports of the Council on Environ
mental Quality-there have been six to 
date-reflect the tendency to assume 
that we are doing better than we really 
are. The Presidential introductions to 
the reports characteristically offer 
optimism. In the Fifth Annual Report 
(1974) we find these words: "Had our 
commitment to the environment not 
been ingrained, we might have reacted 
to the situation by discarding our en
vironmental goals." One cannot mini
mize the progress made thus far in 
cleaning up our environment, but it is 
sheer delusion to believe that the old 
ways of doing things have been reject
ed. It is out and out fantasy to assert 
that we have made our peace with the 
land. 

In fact, those who, as Leopold did 
in his day, question contemporary 
wisdom may have special scorn heaped 
upon them. There is an ample company 
of Americans who not only blame our 
inability to cope with serious economic 
problems upon environmentalists, but 
who also accuse them of sapping our 
will to approach such difficulties. 

The militancy, and perhaps the ef
fectiveness, of conservationists has 
increased in recent years, but their 
overall record in the last 100 years has 
not been impressive. Our ingrained 
concern for the environment has had 
some strange twists in our 200-year his
tory as a nation. For instance, in read
ing the congressional debates concern
ing the creation of Yellowstone Na
tional Park in 1872, we find that the 
land for the park was approved largely 
because in the view of many congress-

Continued on page 16 
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( Commentary) 

Breeder Reactors, 
the Biggest Nuclear Gamble 
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The Enrico Fermi Plant, near Detroit, is no longer in operation. 

Steve McClary and 
Joel Primack 

L ike a gambler continually raising 
the stakes in an attempt to regain 
his losses, the federal govern

ment is betting on a new and dangerous 
nuclear-reactor system to supply U.S. 
electricity for the coming decades. Bil
lions of public dollars were spent de
veloping today's commercial nuclear
electricity industry. Now the Energy 
Research and Development Adminis
tration (ERDA) says that uranium is 

Steve McC/ary is an intern at the California 
Assembly Office of Research in Sacra
mento. Joel Primack is associate professor 
of physics at the University of California at 
Santa Cruz and coauthor, with Frank von 
Hippe/, of Advice and Dissent: Scientists in 
the Political Arena (Basic Books, 1974; 
Meridian paperback, 1976). 
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in short supply and that we must raise 
the stakes again by investing billions 
more in the rapid development of the 
Liquid Metal Fast Breeder Reactor 
(LMFBR). Since such reactors would 
be fuele·d with plutonium-one of the 
most lethal substances imaginable
the stakes involved in the LMFBR pro
gram are more than just financial. 

The apostles of a fission future 
threaten us with brownouts and eco
nomic stagnation if we fail to build 
hundreds of reactors, including breed
ers, in the next decades.1 But the case 
for rushin~ ahead with the breeder pro
gram is w.eak, since it depends on two 
questionable assumptions: (1) electric
ity-consumption growth rates which 
seem improbably high; and (2) insuffi
cient uranium supplies to meet the de
mands of a burgeoning nuclear-power 
system. (See "How Much?" box.) In 

fact, the nation appears to be safe in 
postponing the breeder for some time, 
and if solar or other alternative tech
nologies become available at accept
able cost in the next couple of decades, 
we may be able to bypass the breeder 
entirely-in view of its disadvantages, 
probably the best solution.2

•
3 

The LMFBR differs from ordinary 
reactors in producing more fuel than 
it consumes. It does so by transmuting 
the most common isotope of uranium 
-U-238, which is useless as reactor 
fuel-into the fissionable man-made 
element, plutonium. Therein lies the 
breeder's unique advantage-and its 
most serious disadvantage. For pluto
nium is devilish stuff, one of the most 
carcinogenic substances known and 
the basic ingredient of atomic bombs. 
The 24,000-year half-life of its most 
common isotope, Pu-239, means that a 



(Commentary) 

" .. plutonium is devilish stuff, one of the most carcino
genic substances known and the basic ingredient of atomic 
bombs." 

substantial fraction of the plutonium 
produced today will still be part of the 
environment a hundred thousand years 
from now. 

Ordinary reactors also produce plu
tonium-about a quarter-ton per year 
-but it remains in the used-up fuel 
rods. Today, this "spent" fuel is simply 
allowed to accumulate in cooling pools, 
where it poses relatively little imme
diate danger. But if reprocessing plants 
are built to separate reusable uranium 
from spent fuel, as nuclear-energy ad
vocates have proposed, then the plu
tonium itself would be available for 
recycling-and for mischief. The 
Nuclear Regulatory Commission 
(NRC) is currently considering whether 
to allow plutonium recycling; the 
Sierra Club is among the environmen
tal groups opposing it. Even the rela
tively small amount of plutonium in 
the wastes from such reprocessing 
plants is a serious cause for concern.4 

With the breeder, the plutonium 
problem is even more serious: 

• Since plutonium is the only pos
sible fuel for the LMFBR, the breeder 
requires plutonium recycling; ordinary 
reactors do not. 

• More than six times more pluto
nium would circulate in the LMFBR 
fuel cycle than in the ordinary reactor 
fuel cycle-even with plutonium 
recycling. 5 

A typical LMFBR would be fueled 
with about four tons of plutonium and 
would discharge about two tons each 
year. With hundreds or thousands of 
these reactors operating, the total 
quantity of plutonium in circulation 
would be staggering, especially when 
compared to: 

• 10 kilograms (1/100 ton), the 
amount of plutonium required to build 
a crude atomic bomb;6 and 

• 10 micrograms (1/one hundred 
billion ton), almost surely greater than 
the minimum amount required to 
cause lung cancer if inhaled and lodged 
in the lung.7 

Extreme measures will obviously be 
necessary to prevent plutonium from 

being stolen or released into the en
vironment. It is doubtful that our insti
tutions will be capable of the vigilance 
required, and the consequences of fail
ure are frightening. For instance, a 
respected former CIA official has 
speculated that once a group of terror
ists obtains some plutonium and issues 
a credible nuclear-bomb threat, the 
government may feel justified in ignor
ing civil liberties and other laws in try
ing to stop. them.8 And if a terrorist 
bomb ever does explode, it would cer
tainly be, in the words of Director 
Fred Ikle of the U.S. Arms Control 
and Disarmament Agency, "an event 
that would change the world."9 

Even apart from terrorists, a U.S. 
commitment to plutonium-based elec
trical generating systems would lead to 
a large-scale international trade in plu
tonium-and from there it is a small 
step to a nuclear-armed world. At 
present, only France-which plans to 
build ten commercial LMFBRs by 
1990-has gone very far toward a plu
tonium economy. If the U.S. decides 
to postpone such a pursuit for now, 

other nations may be encouraged to 
show similar caution. Perhaps even 
France is not irrevocably committed; 
in any case, the tighter the quarantine 
on plutonium, the smaller the number 
of nations that use it, the safer the 
world will be. The effects of just one 
nuclear weapon-let alone a nuclear 
war-could wipe out all the benefits of 
nuclear electric power. 

Besides the drawbacks of a pluto
nium economy, the LMFBR is also like
ly to have a considerably higher capital 
cost than ordinary reactors. It may 
also be more accident-prone. Both of 
these problems stem partly from the 
liquid-metal coolant used in the 
LMFBR. 

The liquid-sodium coolant helps to 
make reasonably efficient breeding 
possible, but it also has the undesirable 
property of burning explosively if it 
comes in contact with air or water. This 
causes serious problems in the design 
of the steam generator, where leaks 
between the sodium and water sides of 
the plumbing must be prevented. Sig
nificantly, both Britain and the Soviet 

LIQUID METAL FAST BREEDER REACTOR 

Reactor 

Secondary 
P • d' sodium pump nmary so 1um pump Feedwater pump 

Generator 

Electricity 
out 

=-~-- in ( -. I Cooling water 
..___-::...-::...-=-- -~--=-- out 

Condensate 

Source: Gerard M. Crawley, Energy (New York: Macmillan, 1975), p. 130. 
© 1975 by Gerard M. Crawley. 

SIERRA CLUB BULLETIN 13 



(Commentary) 

"By postponing the breeder, we can preserve our 
choices for the next century.'' · 

Union have had serious problems with 
the steam generators in their LMFBR 
projects. The sodium coolant also 
complicates maintenance and refueling 
of the reactor. Thus both construc
tion and operating expenses are likely 
to be higher for LMFBRs than for 
ordinary reactors. 

In one respect, the LMFBR is actual
ly safer than ordinary U.S. reactors. 
Since the sodium coolant is not under 
high pressure, the breeder is not subject 
to a catastrophic loss-of-coolant acci
dent.10 On the other hand, there are 
several kinds of potentially very danger
ous accidents unique to the LMFBR. 
Because of the high power density and 
high concentration of fissionable mate
rials in the core of the LMFBR, an 
accident involving core meltdown may 
be more likely than with ordinary re
actors, and such an accident could 
lead to an uncontrolled chain reaction. 
Enough energy might be released to 
breach the reactor containment and 
allow the tremendous radioactivity in 
the core to escape into the human en
vironment. The first U.S. prototype 
LMFBR, the Fermi reactor near De
troit, suffered a partial core meltdown 

How Much? 
How urgent is the breeder? Accord

ing to ERDA, the consumption of elec
tricity in the year 2000 will be somewhere 
between 2.5 and four times what it is 
today, and some 450 to 800 nuclear 
plants will be needed then.A• But eco
nomic common sense argues against 
this. 

Until the early 1970s, the cost of elec
tricity declined steadily, encouraging 
rapid growth rates. (See graph.) Since 
then, electricity costs have started to 
rise along with all other energy costs, 
a situation that provides economic in
centives for conserving electricity rather 
than using more. In contrast, ERDA's 
high-electricity-demand scenario postu
lates increased inefficiency in the use of 
electricity. Indeed, in this scenario, the 
equivalent of 350 nuclear plants is used 
to generate industrial-process heat by 
electric resistive heating.A2.A3 By merely 
avoiding such wasteful new uses of elec
tricity, we could assure that the number 
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as it was being tested-a warning, per
haps, for the future. 11 

In view of the LMFBR's disadvant
ages, it would seem logical that energy 
research be concentrated on finding 
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of nuclear plants would not exceed e~en 
ERDA's low projection. If, in addition, 
we undertake an economically practical 
program to increase the efficiency of 
energy production and use, we would be 
able to get by with no more than 250 
reactors in the year 2000 according to a 
recent analysis.Al This scenario is actual
ly more consistent with historical trends 
in capital expenditures than those with 
higher electricity growth rates. 

The effect of this lowered projection 
on uranium requirements is dramatic. 
A reactor of the type now in use will 
need about 5,000 tons of uranium in the 
course of its thirty-year lifetime. Thus 
250 reactors would require a commit
ment of about 1.3 million tons of ura
nium. If ERDA's lower projection of 
450 reactors in the year 2000 is right
and this is the highest estimate we con
sider credible-then the lifetime ura
nium requirements, for all these reactors 
would be about 2.3 million tons. How 
much do we have? 

alternatives to it. Instead, the govern
ment's breeder program is aimed at 
the earliest possible commercial intro
duction of this reactor and the pluto
nium economy that goes with it. Due 
in part to this "rush" attitude, the 
history of the LMFBR program has 
been one of massive cost overruns and, 
ironically, continual construction de
lays. Present ERDA estimates are that 
the program will cost at least $11 
billion.'2 

One casualty of ERDA's· approach 
is fuel-reprocessing research. Because 
of its intense radioactivity and its high 
plutonium content, used LMFBR fuel 
will be extremely difficult and danger
ous to reprocess.13 There has been no 
experience with this technology on the 
huge scale that would be necessary for 
a widespread system of breeders. Yet 
ERDA does not intend to finish build
ing even a pilot reprocessing plant 
until after the first large breeders are in 

• 14 operation. 
Another overlooked consequence of 

the proposed early introduction of the 
breeder would be the necessity for gov
ernment subsidies for the first com
mercial breeders. If ERDA has its way, 

According to the most recent official 
estimates, the U.S. has a total of per
haps 3.7 million tons of uranium easily 
accessible, of which about half is in 
"reserve" and "probable" resource 
categories, and half is classified as "pos
sible" or "speculative. "A4 These esti
mates are considered by some authori
ties to be too low, since they are based 
on exploration of only a small frac
tion of the regions that are geologically 
likely locations in which to find high
grade uranium ore:tj Even using the of
ficial estimates, there is adequate 
uranium to take us well into the next 
century. 

The only rationale for rushing into a 
commercial breeder-reactor system in 
the near future appears to be the simul
taneous assumption of unrealisticaliy 
high electricity-demand projections and 
unrealistically pessimistic uranium
resource estimates. And even then, the 
breeder may not be the best solution. 
(See "What If ... "box.) 



the electric utility companies will start 
building large numbers of LMFBRs in 
the 1990s. But capital costs would be 
high and the technology unfamiliar. 
The only way to induce the utilities to 
invest in breeders would be for the gov
ernment to take on all the extra costs 
and possibly also most of the risk. This 
could require billions of public dollars 
-an expense virtually ignored in 
ERDA's cost estimates. 

This crash program is pointless, 
since uranium supplies are probably 
sufficient to take us into the next cen
tury. In our opinion, the best course 
would be to treat the LMFBR as an 
option for the future, not a near-term 
necessity. This would entail some fun
damental changes in- the goals of the 
U.S. breeder program, but most of the 
elements of the present program would 
probably still be retained-except for 
the Clinch River demonstration breeder 

What If ..• ? 

What if the situation turns out to be 
even worse than ERDA would have us 
believe? If the demand for electricity 
goes back to the old pre-oil-embargo 
growth rates? If uranium resources are 
more limited than we think? 

In this "worst-case" scenario, the 
best fission technology may not be the 
LMFBR, but a Canadian reactor system 
called CANDU,81 or perhaps the HTGR 
system being developed in the United 
States and West Germany.82 These sys
tems have two advantages over the 
LMFBR: they are already in commer
cial operation, and they do not require 
plutonium recycling. 

Unlike conventional reactors, which 
burn the rare uranium isotope U-235, 
or the LMFBR, which must be fueled 
with plutonium, the HTGR and 
CANDU reactors breed a third fuel, 
the uranium isotope U-233, from the 
element thorium. Since thorium is hun
dreds of times more abundant than 
U-235, a reactor system based on tho
rium could sustain itself almost indefi
nitely without exhausting resources. 

Unfortunately, there is a hitch-the 
isotope U-233 is essentially as good a 
bomb material as plutonium. For this 
and other reasons, widespread adoption 
of either the CANDU or HTGR systems 
would entail serious diversion and pro
liferation problems. 

The conclusion appears to be in
escapable: the more energy and other 
resources we choose to consume, the 
greater the risk we thereby assume. 

plant, which appears to be pointless in 
its present form (see box). 

Aside from Clinch River, ERDA's 
breeder program consists mostly of 
testing and research to provide the 
basis for building a practical breeder. 
For example, the Fast Flux Test Facil
ity (FFTF) presently nearing comple
tion in Richland, Washington, will be 
a test reactor for developing fuel as
semblies to be used in future breeder
reactor cores. Other parts of the pro
gram involve testing and design of 
sodium-related LMFBR components, 
and some (but not enough) safety 
research. 

Such research is vital to make a truly 
viable breeder available. In fact, by 
taking the time to gain more experience 
with reactor fuels and sodium com
ponents, ERDA could surely design a 
better breeder than would result from 
the present headlong approach. 

Clinch River 

The present focus of the U.S. LMFBR 
development program is a small breeder 
reactor now in very early stages of con
struction on the Clinch River in Tennes
see. Although the price tag for this 
project will be at least $2 billion, some 
ten times the cost of any nonfission re
search facility in the nation's energy 
program, the purpose of the Clinch 
River reactor remains obscure. ca 

The reactor itself will teach us little 
new about LMFBRs, since it is a rela
tively early design-basically the same 
as the Fast Flux Test Facility (FFfF), 
though a little larger and able to gene
rate electricity and breed relatively 
small amounts of plutonium. Perhaps 
the most useful thing Clinch River will 
do is test current models of sodium
water steam generators, which have 
been the source of many problems in 
foreign LMFBRs. But ERDA's planned 
plant-component test facilities will 
serve as better laboratories than the 
Clinch River plant in which to study the 
sodium-related problems of LMFBRs. 

ERDA claims that Clinch River will 
let potential investors see how well an 
LMFBR works in a realistic utility set
ting (it will be part of the Tennessee 
Valley Authority). But since Clinch 
River is a one-of-a-kind reactor, this 
experience is likely to be largely irrele
vant to more advanced breeders. One 
thing Clinch River will not prove is that 
breeders will be economic. Even exclud
ing research and development costs, 
the plant itself will cost about six times 

(Commentary) 

Many of the problems of the U.S. 
LMFBR program stem from its com
mitment to early introduction of the 
breeder. In effect, ERDA has already 
decided that the LMFBR will be the 
major new energy source of the future. 

This decision need not, and should 
not, be made today. By postponing the 
breeder, we can preserve our choices 
for the next century. The time to re
orient the breeder program is now, 
before more time and money are 
wasted. 

A good way to begin would be to 
conduct an independent technical re
view of the current LMFBR program. 
Surprisingly, no such outside review 
has ever been done, in spite of frequent 
cost overruns, design changes and con
struction delays. The beginning of a 
new presidential administration pro
vides a natural opportunity to take a 
fresh look. 

as much as a conventional reactor, per 
unit of electrical generating capacity. 

Another reason ERDA has given for 
going ahead with Clinch River is that it 
will give experience with LMFBR li
censing problems. This is indeed true: 
ERDA has already had considerable 
trouble getting Clinch River licensed by 
the NRC. But licensing hinges on safety 
and other questions that vary greatly 
between different designs, and the 
uniqueness of the Clinch River reactor 
undercuts its usefulness even here. 

Much of the effort in the LMFBR 
program is directed toward developing 
industrial capability in LMFBR tech
nology, and this is perhaps ERDA's 
main reason for proceeding with Clinch 
River. But industrial capability will not 
be maintained without orders, and new 
orders will not be forthcoming unless 
we rush into building additional plants 
without waiting to gain operating ex
perience from Clinch River. 

In short, the Clinch River plant, as 
currently conceived, has no place in an 
orderly LMFBR development program. 
ERDA perseveres, though, despite con
tinual cost overruns (the estimated total 
cost has increased by a factor of three in 
four years), steadily slipping schedules 
and decreasing interest from utilities 
and reactor manufacturers. 

Only a fanatic redoubles his effort 
when he is unsure of his goal. Even if 
we assume that ERDA would eventual
ly be justified in spending $2 billion on 
an intermediate-sized breeder of ad
vanced design, there seems to be little 
reason to continue with the Clinch River 
reactor. 
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Aldo Leopold Continued from page 11 

men it had no apparent commercial 
value. 

Is Aldo Leopold's dream of a land 
ethic at best improbable? The honest 
reply would be yes it is. But some 
Americans have been doers as well as 
dreamers. Just perhaps this improb
able dream is worth the struggle to 
bring it to fruition. There is a stout 
company of people, and not only 
Americans, who today believe in the 
viability of such a dream. 

Years ago Aldo Leopold recognized 
the difficulties implicit in the dream: 

This land is too complex for its in
habitants to understand; maybe too 
complex for any competitive eco
nomic system to develop success
fully. For the white man to live in 
real harmony with it seems to re
quire a degree of public regulation 
he will not tolerate, or a degree of 
private enlightenment he does not 
possess. But of course we must con
tinue to Jive with it according to our 
lights. 

Leopold saw two possibilities for im
proving these lights. One was to apply 
science to land use. The other was to 
cultivate a love of country based upon 
respect for the living earth. 

Rene Dubos writes in sympathy with 
the Leopold vision. Dubos believes 
that humankind will be successful only 
if its interventions into nature are com
patible with ecological laws. He tells 
us that by projecting our dreams into 
ecological determinism we may be able 
to enrich ourselves and the earth. The 
raw material of nature must be manip
ulated into environments that are "eco
logically sound, esthetically rewarding 
and favorable to the growth of the 
human spirit." 

An improbable dream, Professor 
Leopold? In the final analysis what 
we must learn is stated bluntly by 
Raymond F. Dasmann: 

One cannot see a very bright future, 
however, regardless of institutional 
controls, unless there is a change in 
attitude toward land. So long as it is 
regarded as a mere commodity 
whose value is to be judged only in 
the marketplace, we will continue 
to destroy the earth on which we 
depend. When land is regarded as 
the home for people and other living 
things, as the sole base for human
ity's future-then there will be hope. 

Aldo Leopold spent his life as a witness 
to this hope. see 



( Commentary) 

Nuclear Exports: 
The Perilous Enterprise 

Proliferation of nuclear power also provides the means for nations to fashion nuclear weapons. 

Greg Thomas 

W hen the atomic bomb made its 
grim debut in August, 1945, at 
Hiroshima and Nagasaki, the 

United States alone possessed the secret. 
Almost immediately, President Truman 
committed the nation to a position un
heard of in the annals of technology. Rec
ognizing that the destructive powers of the 
atom were inseparable from beneficial 
uses, he offered to place nuclear energy 
under international control. The Russians, 
themselves on the brink of the discovery, 
rejected the plan. Soon after, there were 
two nuclear powers. 

Today, there are six. The prestige and 
tactical advantage of nuclear weapons 
continue to provide an incentive to other 

Greg Thomas is a Washington representa
tive/or the Sierra Club. 

nations to Jom the nuclear club. The 
worldwide proliferation of nuclear power 
technology provides the means. Un
checked, the current drift toward increased 
access to nuclear explosives threatens to 
put at the disposal of governments and, ul
timately,. individuals, the ability to in
flict at will enormous damage on one an
other and on the natural world. It is im
probable that the power, once possessed, 
will not ultimately be used. 

The difficulty in insuring that nations do 
not misuse atomic power is that in the pro
cess of generating heat for electricity, 
nuclear reactors transform much of their 
uranium fuel into other radioactive sub
stances, including plutonium, which ac
cumulate in the fuel rods. As the element is 
solely the product of man's recent ingenu
ity, natural systems have evolved no toler
ance for plutonium. But in addition to its 
extraordinary toxicity, plutonium is also 

the material of choice for fabricating 
nuclear explosives. With as little as ten 
pounds of plutonium, equipment and 
materials that can be readily purchased, 
and technical information freely available, 
an atomic bomb can be fashioned in a 
matter of days even by a person who is not 
a scientist. 

Recent events indicate that little exists 
to deter the diversion of the peaceful atom 
to weapons production if the will to do so 
exists. In 1974, India shook a complacent 
world by such an exercise of will and there
by joined the ranks of the United States, 
the Soviet Union, Great Britain, France 
and China as a nuclear weapons state. 
But unlike the other members, India's 
credentials were forged of materials pro
duced in a reactor designed to furnish 
electricity. India simply diverted pluto
nium from a power reactor, which it had 
imported from Canada under an agreement 
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that contemplated only "peaceful" uses. 
A new era in the course of nuclear pro
liferation had dawned. 

If 'politically troubled India had the 
bomb to use, or indeed to sell, where in a 
starving unstable world might it next ap
pear? France and West Germany, both 
determined nuclear exporters, provided a 
ready answer. Agreements to sell both 
power reactors and the technology to sep
arate plutonium from the spent fuel were 
signed with Pakistan (recently at war with 
neighboring India), South Korea (ready for 
war with neighboring North Korea), Brazil 
(suffering strained relations with neighbor
ing Argentina) and Iran (maintaining tra
ditional hostility toward neighboring Iraq). 
At the same time, the Nixon administration 
initiated simultaneous deals to provide 
both Egypt and Israel (the latter reputed to 
have atomic bombs in its possession al
ready) with power reactors (without plu
tonium-separation equipment) and fuel 
guarantees. The dust from the latest armed 
encounter between them had barely settled. 

It should not be assumed that this 
nuclear hardware, or even the plutonium
separation technology, was purchased to 
make bombs. Indeed, the separation of 
plutonium for reprocessing as a supple
mental nuclear fuel had always been a 
potential development in the use of nuclear 
energy. It is inescapable, however, that 
recycled plutonium can find its way into an 
arsenal if the political will to do so exists, 
as it did in India. Given the precarious 
relationships of these importers with their 
neighbors, a certain skepticism is irresis
tible. Even under the most benign circum
stances, possession of separated plutonium 
puts the possessing nation within days of a 
nuclear device. The threshold into the 
domain of the superpower becomes easily 
surmountable. Predictably, a relatively 
trivial motive force could at any time tip 
the balance. 

But the full dimension of the problem is 
far greater. Mad rulers, internal revolu
tions and desperate military responses 
within national governments are all too 
common in history. The current era has 
been plagued by terrorists, who have grown 
increasingly sophisticated in their tactics 
and manipulation of available resources. 
The allure of nuclear capability may be 
irresistible to them; it surely opens terri
fying new horizons for everyone else. The 
existence of separated plutonium, how
ever well guarded, may put such groups 
a giant step closer to such capability than 
does the existence of plutonium within 
spent fuel rods. 

As the number of fingers on the nuclear 
trigger increases, so do both the incentive 
and the means to join the club. Contem
plating this spiral, David Lilienthal, the 
first chairman of the U.S. Atomic Energy 
Commission, reflected during the course 



of recent Senate hearings: "If a great num
ber of countries have arsenals of nuclear 
weapons, I am glad I am not a young man, 
and I am sorry for my grandchildren. That 
would produce a terrifying prospect for 
the young men and women who are looking 
forward to a future." 

In searching for a solution, the most 
compelling fact is that the options are 
becoming fewer. 

President Eisenhower launched the U.S. 
Atoms for Peace programs in 1954. As 
civilian nuclear programs began to unfold 
in the world at large, the nuclear-weapons 
states struck a bargain with the nonweap
ons states. Under this Treaty on the Non
Proliferation of Nuclear Weapons (NP1), 
the nuclear powers agreed to share civilian 
nuclear technology with the have-nots in 
exchange for their promise to forswear the 
development or acquisition of nuclear 
weapons and to place their civilian nuclear 
facilities under safeguards established by 
the International Atomic Energy Agency 
(lAEA), which was set up to promote the 
peaceful uses of nuclear energy around 
the world. 

Rewards for not agreeing 

Unfortunately, this arrangement created 
more proliferation problems than it settled. 
On the one hand, it preserved the status 
quo for the existing nuclear states, allow
ing them to continue stockpiling nuclear 
arms. On the other, it provided the frame
work for proliferation of nuclear hard
ware and materials, eventually turning 
some importers-Germany, for example
into exporters in their own right. As an ad
ditional irony, it rewarded nonsignator 
states by permitting them to "go nuclear" 
with less stringent safeguards than those 
restraining countries that subscribed to the 
treaty. Non parties not only retain the 
option to develop nuclear weapons, but 
they are also uncommitted to IAEA safe
guards for civilian technology, except 
those that obtain materials from NPT 
sources. Even technology replicated from 
NPT-party imports is not automatically 
covered. 

Understandably, many nations have not 
ratified the NPT, including India, Paki
stan, Brazil, Egypt, Israel and France. Un
fortunately, many of these are the very 
countries where the risks associated with 
proliferation have proved to be greatest. 

Even where the IAEA safeguards apply, 
their adequacy to prevent diversion of 
sensitive material is questionable in the 
case of nuclear reactors, and negligible in 
the case of plutonium reprocessing or stor
age facilities. At best, the IAEA is merely 
a monitoring and bookkeeping opera,tion. 
It can detect statistically significant diver
sions of sensitive materials within relative
ly broad time spans, but even then its re
ports are secret and its power to recover 

stolen material nonexistent. It is complete
ly ineffectual against the thief who would 
steal amounts too small to detect, or the 
paramilitary operation that might easily 
overwhelm a nuclear facility. It is essen
tially worthless in the case of a nation 
willing to risk international reprisal by 
overtly producing illicit bombs. 

The abundance of nuclear suppliers 
today (including the United States, 
U.S.S.R., Canada, France, West Ger
many and soon, Sweden, Japan and Italy), 
and the broad latitude in the prevailing 
safeguards requirements have created a 
vigorously competitive and increasingly 
unhealthy market. The clear trend is to
ward achieving competitive advantage by 
"sweetening" reactor deals with relaxed 
safeguard conditions or, in the case of the 
French-Pakistan and German-Brazilian 
agreements, with dangerous fuel-cycle 
components not available from more wary 
suppliers. There is scant prospect that this 
trend will be arrested until all the exporting 
nations commit themselves to a saner 
course. 

Notwithstanding that the discovery of 
atomic power was inevitable, the nation 
that first unleashed it retains a unique re
sponsibility to contain it. The United States 
has both that moral obligation and, per
haps, the exclusive means to accomplish it, 
but only if it acts boldly and soon. It re
mains the dominant supplier of nuclear 
fuel, without which a reactor cannot 
operate. Under current policies, the 
United States offers assurances of fuel 
supply to secure reactor sales, regardless of 
whether its customers have ratified NPT 
or trade in hazardous nuclear technology. 
The rationale, simply stated, is that if the 
United States refuses to supply the de
mand, some other exporter will fill the gap, 
thereby reducing our international leverage 
to control proliferation. This lever, how
ever, is preserved only so long as it is not 
applied. Since other exporters subscribe 
to similar philosophies, the lowest common 
denominator among them tends to define 
the export criteria for the entire world. 

The Ford administration initiated nego
tiations with other suppliers to secure an 
international agreement on export con
trols. These efforts have met with only 
modest success. Notably, discussions have 
apparently not slackened the enthusiasm 
of sevc;ral countries for development of 
the next generation of power reactor, the 
breeder, which will make large-scale re
processing of plutonium a necessary corol
lary to nuclear power. France, particular
ly, exhibits every intention of capturing 
the world market for this technology. 

While the United States temporizes in a 
quest for voluntary accords, the best 
means of securing international restraints 
is evaporating. Several other nations are 
rapidly developing the technology to enrich 
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uranium for reactor fuel. When this 
market becomes as diversified as the reactor 
market has become, clearly the opportun
ity to apply the lever will have passed. 

Rewards for agreeing 

It is imperative that the United States 
act now at least to establish a selective and 
discriminating export policy that rewards 
those countries that agree to stringent 
limitations on their nuclear activities. Fuel 
services and all other nuclear assistance 
should be immediately confined to coun
tries that: 

• Forswear additional nuclear explo
sives for all purposes; 

• Place all nuclear facilities under ef
fective safeguards and physical security; 

• Forego the development, acquisition 
or export of fuel reprocessing or enrich
ment facilities; 

• Require the same set of conditions of 
those countries to whom they might in turn 
sell nuclear materials and technology. 

The reprocessing moratorium is certain 
to be the most controversial. It is also the 
most important. Nothing short of leaving 
plutonium in the spent-fuel rods will be 
sufficient, over the long run, to keep it 
away from those who aspire to the bomb. 
Even then, the spent fuel must be assidu
ously protected. 

Particularly, the concept of permitting 
the separation of plutonium and its fabri
cation into fuel under international aus
pices does not qualify as a reasonable 
"middle ground." It is widely recognized 
that plutonium, usable for weapons, would 
be readily available from the fresh reactor 
fuel. The unavoidable transportation of 
these fuel elements to reactors would pro
vide a link which invites an eventual 
mishap. 

The reprocessing moratorium, then, 
must be absolute. To be effective, it must 
also be universal. Whether it can be 
achieved depends upon several factors, 
both economic and political. 

The economic case for using plutonium 
fuels is unproven at best. That question, 
and many others relating to the advisability 
of plutonium recycling, have been placed 
in issue in the proceedings before the U.S. 
Nuclear Regulatory Commission, in which 
the Sierra Club is an active participant. 

The political component is, admittedly, 
somewhat imponderable. It seems most 
likely that in the face of the considerable 
moral persuasion of the United States, 
coupled with a selective export policy, 
supplier nations would find it very difficult 
to pursue the heedless course of the past. A 
framework and incentive would be estab
lished for meaningful negotiations. If suc
cess cannot be guaranteed, at least a break 
will have been made with current trends 
that, in sum, amount to a prescription for 
disaster. SCB 
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Radioactive Wastes: 

An Aspirin Tablet per Person? 

John P. Holdren 

Excerpted by permission from Eco
science: Population, Resources, En
vironment, by Paul Ehrlich, Anne H. 
Ehrlich, and John P. Holdren, to be 
published by W. H. Freeman, copyright 
1977. 

I t is not uncommon to hear from 
the public-relations arm of the 
nuclear industry that the radio

active wastes from nuclear power are 
equivalent in size to no more than an 
aspirin tablet per year for every person 
whose electricity is provided by nuclear 
plants (General Electric, "Nuclear 
Power: The Best Alternative," GEZ-
6301.4A, 1975). Probably the most mis
leading aspect of this analogy is that 
toxicity, not volume, is the important 
characteristic of the wastes. If a 
"tablet" were an apt comparison, it 
would have to be a cyanide tablet, and 
even this does not do justice to the mag
nitude of toxicity of the fission pro
ducts. 

It turns out, moreover, that a tablet 
per person is far from correct, even in 
respect to volume. If the high-level 
radioactive wastes from the reprocess
ing plant are solidified in their most 
concentrated form-the process to 
which the aspirin-tablet view presum
ably refers-the resulting volume per 
1000-MWe LWR per year is 2.5 to 3.0 
cubic meters. Since such a plant, run
ning at a generous average of seventy
five percent of full capacity, could 
meet the full electricity demand of 
750,000 Americans in 1975 (this in
cludes not only their residences but the 
associated commerce and industry), the 
volume of high-level solid waste per 
person served is 3.3 to 4 cubic centi
meters. The volume of an aspirin tablet 
is about 0.4 cm3

, so the solidified high
level wastes are about the size of ten 
aspirin tablets per person. 

This figure, however, is only the tip 
of the iceberg. Most of the high-level 
wastes have not been solidified yet and 

John P. Holdren is an Associate Profes
sor of Energy and Resources at Uni
versity of California, Berkeley. 

federal law requires only that solidifi
cation take place within ten years of the 
creation of the wastes. The volume of 
the liquid form before solidification is 
ten times greater than that of the solid 
(100 aspirin tablets per person). Addi
tionally, there are the highly radioactive 
remains of the fuel cladding (2 cubic 
meters per reactor year, or five aspirin 
tablets/person). 

Unfortunately, even this is only the 
beginning. The reprocessing plant also 
produces annually for every 1,000-MWe 
reactor about twenty-five cubic meters 
of "intermediate-level" liquid wastes 
(contaminated to between 10,000 and 
1,000,000 times the MPC) and 1200 
cubic meters of "low-level" liquid 
wastes (10 to 10,000 times the MPC). 
These amount to sixty and 3,000 addi
tional aspirin tablets per person, re
spectively. "Low-level" solid wastes 
from the reprocessing plant and from 
the reactor itself add up to between 
eighty and 160 cubic meters per year 
(200 to 400 more aspirin tablets per 
person). These wastes contain alpha
emitting radioisotopes of very long half
life. 

All this adds up to a volume equal to 
that of 3,300 to 3,600 aspirin tablets per 
year per person served. If the Nuclear 
Regulatory Commission (NRC) ap
proves the routine recycling of pluto
nium in LWRs, an additional 340 cubic 
meters of plutonium-contaminated 
wastes per reactor per year will appear 
at the fuel-fabrication plants-another 
850 aspirin tablets per person served. 
The total is still not an overwhelming 
volume-around 1,500 cm3 of waste per 
person per year-but remember, the 
toxicity of this material is what is really 
important. It is disquieting, in any case, 
to find the nuclear industry-so quick 
to complain about "irresponsible" 
statements from environmentalists
glibly dispensing information that is 
both qualitatively misleading and 
quantitatively in error by a factor of 
thousands. 
Data cited in this article are from: 
United States Atomic Energy Commis
sion, Safety of Light Water Reactors 
and Related Factors (WASH-1250), 
1973, pp. 4-89, and T.H. Pigford, 
"Annual Review of Nuclear Science, " 
Vol. 23, pp. 515-559. 



Editorial 
Taking the Lead on Land Use 

William Futrell 

T he Sierra Club needs to take the 
leadership in a new great debate on 
land use in the United States. As 

Aldo Leopold said, land is not merely soil, 
it is a fountain of energy flowing through 
a circuit of soils, plants, and animals. It is 
the basic resource. Land abuse has been 
the unaddressed, unresolved environmental 
issue of the 1970s. After much legislation 
and initial successes in the fight to control 
pollution, concern has mounted over 
threats to the land base. Senator Jackson 
and Congressman Udall led a prolonged 
campaign for a federal land-use bill that 
was rejected by six successive Congresses. 
At the beginning of a new administration 
and a new Congress, it appears that the 
drive and leadership to push a national 
land-use bill is gone. The time has come for 
a grass-roots movement led by a new and 
expanded Sierra Club National Land Use 
Committee for land stewardship. 

At a recent series of briefings for Club 
leaders in Washington, D.C., congres
sional staff members and land-use lawyers 
reiterated the message that Jackson and 
Udall were exhausted from their six-year 
push on a federal bill, which had come 
tantalizingly close to passage three times, 
and would not push on land use unless 
President Carter made it one of his early 
and major goals. Club leaders who have 
followed the progress of the Jackson/ Udall 
bills now have mixed feelings about them. 
Compromises removing all sanctions and 
most federal controls over the use of 
federal funds suggest that passage might be 
a hollow victory, an environmental equiva
lent of some of the massive federal fund
ing programs in the human resources field 
that have turned sour in a bureaucratic 
maze. 

Yet it would be tragic to lose the momen
tum of the Jackson/Udall bi'lls. In many 
states, knowledgeable citizens believe noth
ing will happen without federal incentives. 
Many states do not even have a data base, 
an inventory of resources to serve as the 
basis of environmental planning. What 
is needed now is a grass-roots movement to 
shape a new popular consensus on land-use 
issues, and to determine whether to push 
for a comprehensive planning law, as we 
have done for the last three years (and 
failed), or to push, piecemeal, for a series 
of standard-setting laws, with teeth, to 
protect specific resources such as prime 
farmlands and coastal areas. It may well be 
that a back-door approach in which we 
take our enemies on one by one is the best 
strategy. 

William Futrell is vice president of the 
Sierra Club. 

The Sierra Club needs volunteers to put 
together a series of campaigns on the press
ing land-use issues. 

(1) Prime Farmlands. We need a sub
committee of the National Land Use Com
mittee to advise the Club on how best to 
protect these critical areas. 

(2) Coastal Zone Management. The 
coastal areas face their greatest danger as 
pressure mounts for offshore oil drilling 
in virgin areas. 

(3) The Urban Frontier. At its last meet
ing, the Sierra Club Board of Directors 
identified a public-works program (creat
ing environmental jobs) to make American 
cities livable as one of its major legislative 
goals. Other subcommittees are needed on 
what we call Back Door Land Use Plan
ning, the score of federal programs under 
pollution laws that require a permit for an 
activity that impacts land use. 

Failure to act carries inevitable conse
quences. Even in earlier days when the 
results of land abuse had not been scien
tifically documented, its human conse
quences were recognized by the morally 
alert. William Faulkner wrote of the in
sight of an old hunter who had watched 
the destruction of the forests he had known 
as a youth: 

In the old days we came in wagons: the 
guns, the bedding, the dogs, the food, the 
whiskey; the young men .... There had 
been bear then. A man shot a doe or a 
fawn as quickly as he did a buck .... 
But that time is gone now. Now we go in 
cars, driving faster and faster each year 
because the roads are better and the dis
tance greater, the Big Woods where game 
still runs drawing yearly inward as my 
life is doing. 

. . . God created man and he created 
the world for him to live in. . . . The 
woods and fields he ravages and the game 
he devastates will be the consequence and 
signature of his crime and guilt, and his 
punishment. 

... No wonder the ruined woods I used 
to know don't cry for retribution. The 
very people who destroyed them will ac
complish their revenge. 

The bottleneck on a federal planning 
bill should not discourage Sierra Club 
members. Just as Antaeus drew his 
strength from the earth, we gain new vital
ity from grass-roots land-use concerns. It 
is time to go back to doing what the Sierra 
Club does best: a grass-roots campaign for 
land stewardship. We need the help of 
members who have expertise and exper
ience on land-use matters to expand the 
National Land Use Committee. Please 
send your ideas and nominations to: Bill 
Futrell, Chairman, National Land Use 
Committee, The Sierra Club, 530 Bush 
St., San Francisco, California 94108. 

( Commentary) 
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Indiana: Bloomington's Toxic Waters 

Don Jordan 

A Westinghouse Electric Corpora
tion electrical power capacitor 
manufacturing plant in Blooming

ton, Indiana, has been identified as the 
primary source of the polychlorinated bi
phenyls (PCBs) that have contaminated 
water, land, agricultural produce, sewage 
facilities and people in and around the 
southern Indiana city of 65,000. Westing
house's plant has been in operation since 
1959, and the Indiana State Board of 
Health has known of the corporation's use 
and discharge of PCBs since 1968. West
inghouse itself even found the toxic, pesti
cide-like chemicals in fish quietly collected 
from area streams during a 1971 monitor
ing program. But the presence of PCBs 
was unknown to Bloomington authorities 
until November, 1975, when the U.S. En
vironmental Protection Agency (EPA) 
listed the city as among thirty-seven sites 
across the country hosting an industrial 
discharger of PCBs. (See table.) 

After an EPA national conference in 
Chicago, accusations of negligence and 
cover-up were aimed at the Indiana State 
Board of Health. Several monitoring pro
grams were initiated, and by March, 1976, 
Westinghouse discharges had been traced 
to storm-water drainage from outdoor 
handling and storage areas for the oily 
fluids; to airborne emissions; to waste
water discharges to the city sewer system; 
and to leachate from several landfills used 
as corporate PCB dumps until 1972. 

Sewer discharges have caused the most 
concern, for dried sewage sludge has been 
found to contain between 200 and 400 
parts per million (ppm) of PCBs. Since 
effluent from the city sewage-treatment 
plant is passing the pollutants to a local 
stream, Bloomington's utilities depart
ment is technically the "discharger" to the 
local environment. Westinghouse, how
ever, is the ultimate source. 

The nutrient-rich sludge has been given 
to local farmers as a fertilizer for years, 
which means that sludge users have un
knowingly poisoned their own fields. Fish 
Jiving in waters downstream from the sew
age plant have accumulated up to 334 
ppm-many times the U.S. Food & Drug 
Administration's so-called "action" or 
tolerance level of five ppm in fish for 
human consumption. Nearly forty miles 
of stream, and portions of the east fork of 
White River have been posted with signs 

Don Jordan is a freelance writer based in 
Bloomington. 
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warning that fish therein are "unfit for 
human consumption." The east fork of 
the White River is a tributary of the Wabash 
River which in turn flows into the Ohio 
River, where high levels of PCBs have 
been found in catfish. One farmer who 
treated a pasture with sludge found his 
family cow producing milk contaminated 
with five ppm of PCB-twice the FDA 
tolerance level for adult humans. His 
wife's adipose tissue was tested and found 
to contain over four ppm of PCB. 

Bloomington's drinking water has been 
pronounced as "safe," but conflicting 
data on PCBs in fish from the supply re
servoir and Jack of data on Westinghouse 
air emissions cause a nagging worry in 
the area. Bedford, a small limestone-min
ing town twenty miles downstream from 
Bloomington, pumps its drinking water 
from contaminated streams. This water 
has also been pronounced "safe to drink" 

by state health authorities. Bedford's 
problem is complicated, however, by a 
General Motors foundry that used and 
dumped PCBs in that area until 1973. 

Although no fish sampling has been ini
tiated in streams accepting drainage from 
old PCB dumping sites, a soil sample from 
atop one dump was found to contain 1,000 
ppm of PCB. 

Testing by the National Institute for 
Occupational Safety and Health found 
PCBs in fat tissues from all eight workers 
at the city sewage plant, ranging from 
10.4 to 5.8 ppm. Only five percent of 637 
people tested in a national monitoring pro
gram had accumulated more than two ppm 
of PCB. 

As the home of Indiana University and a 
hotbed of environmental activity, Bloom
ington erupted in public controversy as 
news of food-chain contamination was 
revealed. State health authorities refused 

Transformer and Capacitor Plants Using PCBs in the U.S. 

COMP ANY (Capacitors) 
General Electric 
Aerovox 
Universal Manufacturing Corp. 
Westinghouse Electric 
Cornell Bubilier 
P.R. Mallory&Co., Inc. 
Sangamo Electric 
Sprague Electric Co. 
Electric Utility Co. 
Capacitor Specialists Inc. 
JARDCorp. 

· York Electronics 
McGraw-Edison 
RF Interonics 
Axel Electronics, Inc. 
Tobe Deutschmann Labs 
Cine-Chrome Lab, Inc. 

COMPANY (Transformers) 

Westinghouse 
General Electric 
Research-Cottrell 
Niagara Transformer Corp. 
Standard Transformer Co. 
Helena Corp. 
Hevi-Duty Electric 
Kuhlman Electric Co. 
Electro Engineering Works 
R.E. UptegraffMfg. Co. 
H.K. Porter 
Van Tran Electric Co. 
Esco Manufacturing Co. 

PLANT LOCATION 
Hudson Falls and Ft. Edwards, N.Y. 
New Bedford, Mass. 
Bridgeport, Conn. and Totowa, N.J. 
Bloomington, Ind. 
New Bedford, Mass. 
Waynesboro, Tenn. 
Pickens, S.C. 
North Adams, Mass. 
LaSalle, Ill. 
Escondido, Calif. 
Bennington, Vt. 
Brooklyn, N. Y. 
Greenwood, S.C. 
Bayshore, L.I., N.Y. 
Jamaica, N.Y. 
Canton, Mass. 
Palo Alto, Calif. 

PLANT LOCATION 
South Boston, Va., and Sharon, Pa. 
Rome, Ga. and Pittsfield, Mass. 
Finderne, N.J. 
Buffalo, N.Y. 
Warren, Ohio, and Medford, Oregon 
Helena, Ala. 
Goldsboro, N.C. 
Crystal Springs, Mass. 
San Leandro, Calif. 
Scottsdale, Pa. 
Belmont, Calif., and Lynchburg, Va. 
Vandalia, Ill., and Waco, Texas 
Greenville, Texas 

Source: "National Conference on Po/ych/orinated Biphenyls"; U.S. EPA Office of Toxic 
Substances (EPA 560/6-75-0fH). 



to advise individuals affected by contami
nation and denied any knowledge of ad
verse health effects due to PCB poison
ing. A similar tack was followed by medi
cal authorities in Bloomington. 

Dr. Thomas Middleton, a pediatrician 
and chairman of the local health board, 
contradicted present knowledge of the 
infamous Japanese Yusho incident of 
1968, where over 1,200 people were poi
soned by PCBs. Middleton called PCBs 
merely a "food adulterant" similar to 
VitaminE. 

State interest in the dispute was boosted 
during gubernatorial campaigns and with 
the formation of a citizen-action group led 
by Bloomington Sierra Club members. 

A local prosecuting attorney and a 
health department official stimulated legal 
action by "reserving the right" to file a 
pollution suit against Westinghouse. The 
move forced public hearing of the problem. 

These hearings began September 30, in 
Bloomington, with Joseph Karen, a state 
board of health attorney, appointed as 
hearing officer. Local Sierra Club presi
dent Dennis Falck has called the state's 
handling of the matter a "scandal" and 
formally objected to the naming of Karen 
as hearing officer for reasons of conflict
ing interest. 

Falck has also accused Westinghouse of 
employing "environmental blackmail" by 
threatening to lay off 300 workers if the 
city's zero-discharge ordinance were en
forced. The city backed down. 

With passage of the Toxic Substances 
Act, production of PCBs in the United 
States is to be banned entirely by 1979. 
Monsanto, the sole U.S. producer, has 
announced it will stop production of PCBs 
by late 1977. Westinghouse will use up its 
existing stocks and has announced plans to 
switch to a new capacitor fluid made by 

(Commentary) 

Sun Oil. Westinghouse calls the fluid 
WEMCOL and describes it as isopropyl
biphenyl. Corporate research claims en
vironmental and health safety for this 
fluid, but an independent assessment has 
yet to be made. 

Contaminated sewage sludge has been 
piling • up in Bloomington at the rate of 
seventeen tons a month for over fourteen 
months, and no disposal solution has been 
found. PCB residues in seven miles of 
sewer main still bring a pound of PCBs a 
day to the treatment plant. Line replace
ment is estimated to cost $3-4 million. 
Several landfills are to be reworked at un
known cost, and removing PCBs from 
contaminated stream sediments is con
sidered infeasible by the State Board of 
Health. 

Westinghouse has made it clear that a 
sharing of the staggering cleanup bill is 
expected. After threatening to drag legal 
matters out "for two or three years," 
corporate defenders said during the state 
hearings that since the public has shared 
in the fire-protection benefits afforded by 
PCBs, the public must also share responsi
bility for environmental damage and clean
up. Westinghouse claims the city, not 
their capacitor plant, is the discharger to 
the "waters of Indiana." 

Although state health officials predict
ed the Westinghouse hearings would be 
completed in one week, mid-February saw 
the state still presenting its case. Westing
house has bombarded the hearing officer 
with objections and tedious cross exami
nation of state witnesses. One state chemist 
was virtually badgered from the stand by 
company attorneys, who claimed that 
testimony from a standard chemical refer
ence book was "hearsay" because the 
chemist did not write the book. A civil suit 
filed against Westinghouse and Monsanto 
by a group of individuals claiming personal 
damages has been venued to another 
county, and yet another public hearing is 
planned. Westinghouse has applied for a 
National Pollution Discharge Elimination 
System permit for storm-water runoff dis
charges from its buildings and grounds. 
Contaminated groundwater supplies con
nected with this discharge are expected to 
constitute the main issue of the permit 
hearing. 

Interest is expected to increase in the 
future as a U.S. Public Health Service 
study is scheduled for 1977. Dr. Renate 
Kimbrough of the service's Atlanta Center 
for Disease Control has already visited 
Bloomington to lay the groundwork for an 
epidemiological survey on PCB health ef
fects in the area. SCB 
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Alaska: Native Peoples and the National Interest Lands 

Jack Hession 

In 1971, when Congress extinguished the 
aboriginal land claims of Alaska Na
tives with a grant of 43.7 million acres 

and nearly a billion dollars, it also-at the 
Natives' urging-directed the Secretary of 
the Interior to classify the remaining pub
lic lands in such a way as to protect sub
sistence resources. Native villagers 
throughout the state use more than 44 mil
lion acres to gather the fish, game, berries, 
wood and other products of the land. 

Two years later, then-Secretary Rogers 
C.B. Morton submitted a bill to Congress 
that recommended that about 64 million 
acres of unreserved public lands be added 
to the national wildlife refuge, park, and 
wild-and-scenic-rivers systems pursuant to 
a Congressional directive in the same act 
that settled Native land claims. He also 
suggested 19 million acres for the national 
forest system, in response to the desire of 
the Forest Service and Earl Butz, then 
would-be natural resources "czar", even 
though Morton's original study with
drawals were lands picked by Interior 
agencies for their nationally significant 
wildlife and natural values. 

Despite this major flaw, Morton's bill 
was an important step toward realizing 
Congress' desire to safeguard subsistence 
resources of the public lands, simply be
cause the rivers, refuge and park systems 
afford the highest degree of protection for 
the wildlife habitats and populations de
pendent upon subsistence practices. But 
far superior in this regard was the conser
vationists' bill, which called for setting 
aside 106 million acres in the three national 
conservation systems. Now, as the 
Ninety-fifth Congress takes up the Nation
al Interest Lands legislation, the Alaska 
Coalition of conservationists has proposed 
a revised bill that would set aside 115 mil
lion acres in the three systems. Morton's 
bill has also been reintroduced, and addi
tional proposals are expected from the new 
Carter administration, the state of Alaska, 
and others. 

So far, the various Native groups have 
yet to take a position before Congress on 
the National Interest Lands issue, pre
occupied as they have been with making 
their land selections. But positions can be 
expected, since there is at least one national 
land-system proposal in every one of the 
twelve Native regions, and in most cases 
the proposals are adjacent to Native-owned 
land. Attitudes among the Natives toward 
economic development and the degree to 
which they depend on subsistence re-

Jack Hession is the Sierra Club's Alaska 
representative. 
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sources vary from region to region. Native 
responses to the "d-2" lands (as they are 
called after Sec. 17 (d)(2) of the settlement 
act) will probably range from outright 
hostility to support based on the recogni
tion that these lands can serve as a reposi
tory of the national resources that 
subsistence depends on. 

Alaska Range near Camp Denali 

H.R. 39, the Alaska National Interest 
Lands Conservation Act of 1977, intro
duced by Representative Morris Udall and 
(at this writing) seventy-four of his col
leagues, would establish six wilderness 
areas in the two existing national forests. 
One of these areas would consist of Ad
miralty Island, which has been the center 
of intense controversy over the past several 
years. Now, • Interior Department with
drawals on the island for land selections by 
the urban Native corporations of Juneau 
and Sitka threaten the spectacular system 
of bays and inlets that help make Admiralty 
of such national importance. The two cor
porations, based far from the island, plan 
to log its dense forests-habitat that 
sustains the fish and wildlife resources on 
which the villagers of Angoon depend. As 
a result, Angoon has sued Interior, as have 
the urban groups, who feel the department 
did not go far enough in setting aside 
central Admiralty lands for them. A suit 
has also been filed by the Sierra Club be
cause the Alaska Native Claims Settlement 
Act does not authorize withdrawals for the 
two urban groups on Admiralty Island. 
Angoon villagers may also support H.R. 
39's Admiralty proposal, or put in a bill 
of their own in a continuing effort to save 
their homeland and current livelihood 
from devastation by clear-cutters. (See the 
September 1976 Bulletin for a view of the 
area in contention.) 

An overall d-2 bill is being prepared by 
the statewide Alaska Federation of Natives 
(AFN). A creature of the regional corpora
tions, the AFN may be attracted to the 
state's proposed "fifth system" of essen
tially "multiple-use" management of most 

of the d-2 lands. If this happens, Natives 
at the village level will have to make a spe
cial effort to get their message directly to 
the Interior Committees during the field 
hearings this summer, a time when sub
sistence activities are at a peak. 

All the regional corporations established 
by Congress to administer the lands and 
funds of the land-claims settlement are 
very development-minded. They are ex
ploring their lands for oil, gas, and hard
rock minerals, often in partnership with 
large U.S. corporations based outside 
Alaska. Large-scale logging operations 
are planned by the Tlingit-Haida Indians 
of southeast Alaska, for example. At the 
same time, there is a strong undercurrent 
of concern at the village level that sub
sistence values be preserved. Experience in 
Alaska has shown the villagers that where 
such uses as mining, road-building, exces
sive hunting, and clear-cut logging have 
occurred, fish and wildlife populations 
have suffered and subsistence opportunities 
have declined, in some areas perhaps per
manently. It will be interesting to observe 
how the Natives will handle the conflict 
between resource exploitation and sub
sistence values on the millions of acres 
of habitat they own. 

To date, only two Native organizations 
have indicated publicly their desire to see 
public lands adjacent to their own holdings 
given the protection of the park and wild
life-refuge systems. In 1974, the Arctic 
Slope Regional Corporation introduced a 
Nunamiut National Park Bill which com
pared very favorably with the Alaska Coa
lition's proposed Gates of the Arctic Na
tional Park. But the Nunamiut proposal 
wasn't reintroduced in the last Congress 
because the corporation was at odds with 
the Interior Department (which has its 
own proposal) over land-selection pro
cedures. Since that time, the western 
Arctic caribou herd has "crashed" drasti
cally, and its future is in doubt. Inasmuch 
as a Gates of the Arctic National Park 
would afford the highest degree of security 
for a significantly large portion of the 
herd's range, the North Slope Eskimos, 
especially the inland Eskimos of Anaktu
vuk Pass in the central Brooks Range, may 
put the park bill back in. 

In western Alaska's Yukon-Kuskokwim 
Delta, a Native conservation organization 
called Nunam Kitlutsisti favors national 
wildlife refuge status for d-2 lands adjacent 
to the existing Clarence Rhode National 
Wildlife Refuge. Member villages of 
Nunam Kitlutsisti have selected several 
hundred thousand acres from the existing 
range and are parties to a cooperative man
agement agreement with the U.S. Fish and 
Wildlife Service. SCB 
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Northwest: A Perfect Opportunity for Energy Conservation 

Doug Scott 

A s most of the nation shudders 
through the cold days of winter, 
the Northwest continues to 

"enjoy" an unusually balmy season, with 
very little rain (and almost no snow). This 
could be the prelude to a serious energy 
shortage in the coming year. In a region 
where ninety percent of the electric energy 
is derived from hydroelectric dams, lack 
of both winter rains and snowpack in the 
mountains translates directly into low 
reservoirs, which may be incapable of 
maintaining electric-energy generation 
through the next fall. 

This all happened last in 1973-74, when 
the region responded with a major energy
conservation effort. Oregon's then-Gover
nor Tom McCall ordered all outdoor-ad
vertising lights shut off, and consumers 
across the region cut back effectively on 
their energy use. 

The sad fact, however, is that the 
region's energy policy-makers did not ex
tend that excellent public initiative into a 
Jong-term, continuing conservation effort. 
The region's key energy supplier, the 
Bonneville Power Administration (BPA), 
is the federal agency that markets and dis
tributes the power generated at federal hy
droelectric dams on the Columbia River 
system. BPA's long-outdated statutory 
mandate emphasizes maximizing supply, 
but makes no reference to conservation. 
(BP A opposed efforts simply to add the 
word "conservation" to its legislative man
date in 1974.) 

Meanwhile, the region has been coming 
to an inevitable turning point. There are 
no more big dams to be built, so new incre
ments of power must come from one of 
two sources: either new thermal genera
tion (nuclear plants or coal-fired plants 
burning Montana strip-mined coal) or a 
serious regional program of long-term 
energy conservation investments. Kilo
watts are indifferent: a kilowatt saved is 
every bit as useful as a new kilowatt gene
rated at one of those expensive thermal 
plants. 

BP A, working in familiar combination 
with public utilities, private utilities, and 
the energy-intensive aluminum industry, 
has neglected serious efforts toward con
servation-investment programs (other 
than the public-relations sort). Instead, the 
regional "power structure" is hard at work 
on plans to develop more and more thermal 
plants-and to have Uncle Sam underwrite 
them. A key feature of the plans would 
sustain the subsidization of a handful of 

Doug Scott is the Sierra Club's Northwest 
representative. 

aluminum smelters that located in the 
Northwest years ago only because of 
"cheap" power. These smelters now use 
forty percent of BP A's power. 

To the rest of a nation shivering through 
winter paying higher power bills than does 
the Northwest, this whole scheme may 
raise questions. The plan BPA and the 
utilities are after is premised on merely 
stretching out the old way of doing busi
ness: increasing energy supply and limiting 
conservation efforts to speeches and tem
porary "band-aid" programs. 

Who pays the bill? Who holds the bag? 
We all do, for under the BPA/utility/alu
minum-industry plans, this federal agency 
would be authorized, for the first time, to 
purchase shares of new thermal plants in 
advance, thus providing up-front fi
nancing for such plants. The effect of the 
federal guarantees will be to reduce the 
interest rates on revenue bonds. Then, 
these expensive new increments of thermal 
power would be "blended" in with the low
cost hydro-power generated by the federal 
dams that taxpayers paid for. The thermal 
power would cost ten times the current 
cost of the new increments of energy, 
stretch out the subsidy to the aluminum 
industry (by increasing rates to all users), 
and blunt incentives to energy conser
vation. 

Under the BPA plan, the aluminum 
plants' contracts with BPA would be ex
tended for decades. They would pay far 
less than the real cost of the energy they 
receive, and thereby stretch out their 
subsidy. 

There are questions to be asked about all 
this. The stakes are very high: million
dollar investments, and impacts on the 
land, the air, and the people of the region. 
For the first time, an effective coalition of 
environmental and consumer groups is 
ready to ask those questions, loudly and 
long. 

Should the rate-paying domestic and 
rural consumers pay higher electric bills 
to maintain the subsidized rate for the 
aluminum plants? 

If jobs are the issue, what kind of indus
try .should be encouraged through our 
energy-pncmg policies-energy-intensive 
industry, or job-intensive low-energy in
dustry? (Each job in the Northwest's alu
minum industry costs two million kilowatt 
hours (KWH) per year, compared to each 
job in the timber/forest-products industry, 
which costs 28,000 KWH/year.) 

The Sierra Club and others in the en
vironmentalist-consumer coalition feel 
that energy "development" ought to pro
ceed along the most cost-effective lines, 
taking into account all the real costs (in
cluding environmental impacts and social 

costs). And so we ask: ought the taxpayers 
lend their good faith and credit to under
write Northwest thermal plants, when 
serious long-term conservation invest
ments, saving kilowatts instead of generat
ing more, would cost them less? Studies in 
the region show that investment programs 
in insulation, energy-efficient electric 
equipment, and industrial-process im
provements could eliminate the need for 
new generation facilities, at least through 
the end of the century. 

The challenge is not how to finance more 
new plants, but how to implement region
wide investment programs that save kilo
watts (and reduce the need for more nuclear 
plants and more strip mining in Montana 
and Wyoming). 

Who will make these decisions? In the 
past, the whole show has been controlled 
by BPA, the utility leaders and the alu
minum-industry lobby, along with a hand
ful of Northwest legislators. There have 
been real choices to be made, but the people 
of the region have not had a direct voice 
in making them. Nor have the nation's tax
payers, who have been left holding the bag. 

Fortunately, BPA does not yet have 
authority to purchase shares of new ther
mal plants, so it must obtain autho'rity to 
do so from Congress, if the plan is to pro
ceed. Thus, we have a forum to raise the 
issues of conservation, environmental and 
social impacts, energy-intensive versus 
job-intensive industry, and cost-effective
ness. 

If the low-water year does come in 1977-
78, the region will again have to show what 
it can do in short-term conservation. It 
would be far better, though, if Congress 
were to resist the old familiar call to sub
sidize more plants and instead initiate 
serious programs to bring energy-conser
vation investments "on line." 

Opportunities for the Sierra Club to help 
shape the legislative response to this chal
lenge will arise in this Congress. Already, 
the Qub has been instrumental in derailing 
a bill in the last session that would have 
codified the status quo, giving the illusion 
of a remedy without the substance. 

Prospects under the Carter Administra
tion should be more promising. President 
Carter has committed himself publicly 
against the spread of nuclear weaponry. 
An evaluation of the problems and solu
tions by the administration should be 
completed by the end of February, 1977. 
A bill may be introduced in the Congress 
shortly thereafter. 

Building upon constructive proposals 
of the past, the Sierra Club can remain 
vigilant to assure that legislative reforms 
embody the following elements: 

• The criteria governing U.S. nuclear 
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exports should guarantee that such mate
rial and hardware are not used directly or 
indirectly for producing reprocessed 
plutonium; 

• The U.S. should put the world on 
notice and create a productive climate for 
negotiating international accords by re
stricting its nuclear exports to nations that 
forswear reprocessing and adopt adequate 
safeguards with respect to all indigenous 
nuclear activities; 

• If any mechanism for postponing ap
plication of any such criteria by the presi
dent is necessary to achieve agreement with 
other nations, the authority should be 
narrowly circumscribed and made subject 
to review by the Congress. It must be borne 
in mind that any process for exemption 
from criteria which the United States re
serves to itself cannot easily be denied to 
other nations, where the potential for 
abuse may be great; 

• The United States must provide pru
dent and positive incentives to other na
tions to subscribe to rigorous international 
export limitations, including particularly a 
moratorium on reprocessing. It may be 
useful for the United States, in coopera
tion with other nations, to take steps to 
indemnify those nations against any finan
cial disadvantage entailed in such a mora
torium. In order to induce less developed 
countries to select non-nuclear power 
options for the future, the United States 
and other developed nations should estab
lish a vigorous technology development 
and transfer program with such countries, 
concentrating upon small-scale, decentral
ized and inexpensive energy sources. In 
view of the flagging enthusiasm in such 
countries for the nuclear option and the 
necessity for broad-scale capital-intensive 
electrification which it entails, this initia
tive may provide a singularly attractive 
palliative against nuclear proliferation. 

The Sierra Club has not written off the 
nuclear option as an eventual source of 
power if and when the myriad of environ
mental threats now associated with its use 
are adequately resolved. Unlike nuclear 
proponents, the Sierra Club does not in
dulge in the presumption of boundless 
human ingenuity, which holds that the 
risks of nuclear power can be incurred now 
and resolved later, by some unknown but 
inevitable "technical fix." 

The folly of technological optimism is 
magnified in the international setting where 
technological controls, even if available, 
cannot be mandated. Moreover, it is far 
from clear that the peculiarly human com
ponent of the plutonium-diversion risk 
could be adequately restrained by hard
ware or gadgetry, however sophisticated. 
One investigator has calculated that the 

26 MARCH 1977 

permutations of credible diversion sce
narios would be of the order of 1 (YO, a num
ber so large that it could not be counted by 
all the high-speed computers in the world 
in a time as long as the age of the so
lar system. Designing a safeguards frame
work that would pacify plutonium is not, 
therefore, a hopeful enterprise. 

Perhaps it is too early to close the door 

on the recovery of the fuel value of spent 
reactor rods. Perhaps, indeed, unforeseen 
future technology will make it an accept
ably safe process. It would be foolhardy in 
the extreme, however, to allow the best and 
perhaps the last opportunity to forestall the 
plutonium risk slip away under that faith. 
Fate does not always deal kindly with the 
unwary faithful. CB 

Silva is more than a compass .•. 
It's a navigation system you can master in minutes! 
Most any compass points North. But Silva combines a compass with 
a protractor. Result-a simple, yet remarkably accurate navigation 
system-the Silva System. After a few minutes with the thorough 
instructions and Just a little practice, you can find your way. With 
confidence! Silva's rugged quality 1s evident in such features as 
sapphire needle bearing, ltqu1d-filled capsule, impact resistant 
materials, built-in magnifier, and luminous points. See Silva 
compasses-and learn the Silva system-at your sporting goods 
store or wilderness outfitters 

1. Lay the edge of the 
transparent base along 
your lone of travel. 
with the direction 
arrow 
pointing 
to your 
destination. 

2. Rotate the capsule 
until North on the compass 
dial points to magnetic 
North on the map 

3. Pick up the compass 
and turn your body until 
the red end of the needle 
points to North on the 
compass dial The direc
tion of travel' arrow 1n the 
base now points precisely 
to your destination 
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California: Last Chance for Mineral King? 

Hal Thomas and John Modin 

0 n almost any cool summer or 
autumn morning, while resting 
near Sawtooth Pass high above the 

Mineral King Valley, one can see far into 
and beyond Sequoia National Park-east 
across the deep gorge of the Kern River to 
the jagged Sierra crest; west beyond the 
mountains to the vast San Joaquin Valley, 
now usually concealed beneath a layer of 
opaque brown smog. By early afternoon, 
the smog will have risen several thousand 
feet, borne by mountain breezes, so that 
by evening, both the Mineral King Valley 
and the great peaks around it may be ob
scured by a dirty haze. But more than the 
view is suffering from air pollution in 
this region. Injury from oxidant is occur
ring to trees in both the yellow-pine and 
mixed-conifer belts from Mineral King 
north to Kings Canyon, affecting not only 
ponderosa and Jeffrey pines, the usual 
victims of ozone damage, but also white 
fir, sugar pine and black oak. 

And far below, in the San Joaquin 
Valley, where agriculture is by far the 
largest and most important industry, crop 
damage from pollution is reported by the 
California Air Resources Board (ARB). 
Last October, the ARB released a report 
on the problem in which it was estimated 
that economic losses from oxidant injury 
to such crops as cereals, alfalfa, cotton, 
grapes, fruits, nuts and vegetables, amount
ed in 1975 to more than $18.7 million in 
Fresno County alone. The report stated 
that at least eighty percent of the total 
receipts from production of crops suscep
tible to pollution damage in California are 
from those grown in the San Joaquin 
Valley. To contain crop losses at current 
levels, the report said, would require "im
provement of existing air quality and pre
vention of further increases in emissions.'' 

The same report cites the Forest Service's 
own prognosis for continued injury to 
forest vegetation and decline of commer
cial timber stands at current levels of air 
pollution. Forest Service research teams 
have disclosed that tens of thousands of 
acres of prime timberland, including that 
within Sequoia and Kings Canyon national 
parks, are now affected by air pollution, 
and that even a moderate increase of pol-

Hal Thomas chairs the Sierra Club's Na
tional Committee on Forest Practices, and 
is an author. His latest book, Coyotes: Last 
Animals On Earth? . 
John Modin co-chairs the NCRCC/ 
SCRCC Bi-Regional Task Force on Mineral 
King, and is a Fish Pathologist with the 
California Department of Fish and Game. 

Sunset at Mineral King, near the Upper Eagle Lake Trail 

lutants could cause a rapid stand decline. 
Nevertheless, the Forest Service has per
sistently supported the Disney Corpora
tion's proposal to build a grandiose, year
round resort in Mineral King Valley, one 
that would bring an additional 200,000 
smog-bearing vehicles annually into the 
San Joaquin air basin. The final environ
mental impact statement for the project 
envisions eighteen ski lifts into high moun
tain passes and glacial cirques, three vil
lages, two mountaintop restaurants, swim
ming pools, ice rinks, shops and malls, and 
an awesome 2.8 million visitor-days per 
year. All this would be crammed into an 
area of only 16,000 acres, producing a 
visitor impact of 170 to 180 visitor-days per 
acre per year, as compared to 8.7 visitor 
days per acre in Yosemite National Park. 

Despite these negative impacts, how
ever, and the Forest Service's own figures 
on smog damage to conifers in the region, 
the agency has recently issued a docu
ment, prepared under contract by Mete
orological Research, Inc. (MRI), that 
minimizes current levels of air pollution 
and plays down the effects that an "an
ticipated 786,000" additional visitors to 
the area, as a result of the Disney develop
ment, would have on these levels. The 

MRI report concludes that increases in 
pollution would be less than one percent. 
Even so, the ARB has warned that "any 
ozone addition will be harmful, with each 
successive increment inducing a greater 
increment of damage.'' 

A recently released report ("The Poten
tial for Ozone Injury to Forest Trees in and 
near the Proposed Mineral King Project") 
prepared by the Forest Service's own Insect 
and Disease Management staff confirms 
ozone injury to ponderosa pines in 
Sequoia National Park near Crystal Cave 
and on Milk Ranch Peak bordering the 
park. "The ponderosa pine stands on Milk 
Ranch Peak," the report states, "are more 
greatly affected than any yet discovered 
in the Sierra Nevada." Milk Ranch peak is 
located just less than two miles north of the 
road leading into the Mineral King Valley. 

Dr. Wayne T. Williams, forest patholo
gist and until recently an air-pollution spe
cialist with the Forest Service, directed a 
survey by the agency of trees damaged by 
air pollution in the Mineral King Area. Dr. 
Williams reports: 

The Mineral King [Disney] prospectus is 
a prime example of individuals within the 
USFS [Forest Service) who are not man
aging the forest for the good of the peo-
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pie, but who are proposing such a land 
rape for the furtherance of their own 
careers. The USFS has blatantly ignored 
data generated by its own staff and rec
ommendations thereof, since the Mineral 
King project was originally -prejudged as 
"good" without a consensus of the peo
ple or an analysis of the data and recom
mendations by either USFS staff or 
outsiders. The USFS staff was threatened 
with immediate job termination should 
the people be informed about detrimen
tal environmental implications of the 
Mineral King development. 

In 1965, the Sierra Club's board of 
directors formally opposed development of 
the valley and its environs. Then, in 1969, 
after all efforts failed to persuade the 
Forest Service not to permit the proposed 
Disney ski resort, the Club filed its now
famous Mineral King Suit in the U.S. Dis
trict Court, seeking both preliminary and 
permanent injunctions against the govern
ment's issuing the permits necessary for 
construction to begin. The court granted 
a preliminary injunction, but the Circuit 
Court of Appeals dismissed the action, 
ruling that the Club did not have standing 
to sue. In 1972, the Supreme Court upheld 
the circuit-court decision, but invited the 
Club to file another suit based on different 
premises than the earlier one. Reactivation 
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Survey marker clings to tree branches. Despite claims highway would 
not disturb sequoias, the route is right through groves. 

of the suit awaits Forest Service action on 
the final environmental impact statement 
on the Disney proposal. 

Senator Alan Cranston and Representa
tive John Krebs of California each intro
duced bills late in the last session of 
Congress to transfer Mineral King to the 
National Park System by adding it to 
Sequoia National Park. Hearings were not 
held on these bills because of the unantici
pated press of other legislative matters, 
and so they died as the session ended. How
ever, new bills have been introduced (l-LR. 
1771 and S. 88) and wili receive much 
greater attention in the new Congress. The 
bills have already- been referred to the 
interior committees of both houses of Con
gress and· to the Merchant Marine and 
Fisheries Committee of the House. Rep
resentative Krebs is determined to obtain 
prompt hearings and action on his bill in 
the House. "This legislation," he said, "is 
designed to protect a uniquely beautiful 
alpine valley. I will do whatever I can to 
see to it that the House acts favorably on 
the bill in the 95th Congress." 

There is no question that the political 
climate has never been more favorable for 
adding Mineral King to Sequoia National 
Park. In introducing his bill, Senator 
Cranston said: 

... I introduce for appropriate reference 
a bill to add the area known as Mineral 
King to Sequoia National Park. Serious 
questions have been raised about the com
patibility of the Forest Service proposal 

with Mineral King's natural values and its 
Game Refuge status ... 

... Mineral King is not being properly 
managed to meet public needs and protect 
the area. There is inadequate parking in 
the valley. The vegetation is being dam
aged and the river is being polluted. This 
deterioration of the Mineral King area 
must cease. 

. . . the bill I am introducing today 
takes Mineral King out of the Forest Ser
vice's jurisdiction and places it under the 
Interior Department as part of Sequoia 
National Park. I believe that as part of 
the National Park System the wildlife 
habitat and scenic and natural values of 
Mineral King can best be protected and 
preserved. 

Changes in the House Interior Commit
tee and the National Parks and Recreation 
Subcommittee, as well as indications of 
environmental concern on the part of the 
new administration, portend well for the 
Mineral King bills. Still, the opposition 
is already intense, well financed and pub
licized. It is essential that opponents of 
development and proponents of park status 
for Mineral King convince their senators 
and representatives to cosponsor and urge 
hearings for the Cranston/Krebs legisla
tion. Write to your senators at: Senate 
Office Bldg., Washington, D.C. 20515; 
and to your representatives at: House 
Office Bldg., Washington, D.C. 20510. 
For more information, or to volunteer help 
in your area, write Mineral King Task 
Force, P.O. Box 5396, Fresno, CA 93755. 



Mackenzie Valley Pipeline 
Continued from page 7 

freighter canoes, float planes, ancient 
DC-3s and helicopters to conduct 
hearings in twenty-eight Arctic settle
men ts, almost all of which, except 
Yellowknife, have Native majorities. 
He has listened with awesome patience 
and politeness to endless hours of testi
mony in English, Slavey, Dogrib, 
Loucheux, Hare, Chippeweyan and 
Inukitut, the language of the Eskimo. 

The testimony of the experts over the 
last several months has elicited serious 
questions about the pipeline construc
tion from the engineering as well as 
environmental and sociological points 
of view. Conflicting testimony has 
left undetermined the possibility that 
in sensitive permafrost zones, the pipe
line may buckle and damage the en
vironment. Both applicants for the 
Mackenzie line want to bring in 6,000 
construction workers with enormous 
machines, equipment and staging areas 
to lay the pipeline. Environmental wit
nesses, drawing on the experience of 
the Alyeska oil pipeline crossing simi
lar terrain in Alaska, have raised serious 
questions that construction compa
nies, trying to meet completion dead
lines, would shatter the delicate eco
logical balance. A number of other 
technical experts have questioned the 
safety and proposed size and compo
sition of the pipeline. 

Overshadowing the battery of tech
nological evidence, however, has been 
the complex question of Native land 
claims, an issue entangled with an in
credibly insensitive and archaic bu
reaucracy in Ottawa designed to 
administer the lives of Canada's 
Natives. Simply put, the Natives of the 
North want their land claims settled 
before one spadeful of earth is moved, 
and they do not want them settled by 
selling off their rights for cash. They 
want some form of self-determina
tion, development of renewable re
sources, protection of the environment, 
their own economic involvement with 
Northern development and, above all, 
control of the land they have occupied 
"since time immemorial." 

And so, the Native people have tried 
to organize themselves and have 
claimed all 450,000 miles of the Mac
kenzie Valley as theirs. They are saying 
that the real question for Canadians to 
decide is whether Canadian justice can 

accommodate them. Can they survive 
as the first people of this country with 
special rights, or must they be assimi
lated and forever cease to exist as a 
cultural entity? For Native people 
know, clearly and unequivocably, that 
in order for them to be themselves, the 
land and the animals and the birds and 
the fish must continue to be part of 
their lives. 

If white people come with bulldoz
ers, seismic lines, helicopters, and 
pipes, then lakes will be blasted and 
fish and animals most certainly killed. 
People and machinery will scare away 
the caribou and the fox. Traditional 
rutting, nesting and calving areas will 
be disrupted. If the land is threatened, 
then so are the Native cultures. 

In testimony last April during the 
socio-economic phase of the Berger 
inquiry the Natives painstakingly laid 
out evidence that was a shocking in
dictment of past injustices in the North 
by paternalistic federal and territorial 
governments. They presented an over
view of the colonial patterns of re
source development and a blueprint 
for an Indian-controlled future that 
they claim is constitutional, practical 
and essential to their very survival. At 
the center of their struggle is the Dene 
Declaration, a proclamation that states 
that the Indian peoples have the right 
to self-determination within Canada 
and to a measure of control over their 
own lives. (Dene is an Indian word 
meaning ·"people" and common to the 
Mackenzie.) 

Reaction of white northerners 

Spurred on by the former Minister 
of Indian Affairs and Northern De
velopment, Judd Buchanan, who de
scribed the document as "gobbledy
gook" that could have been written by 
a tenth-grade student, many of the 
white northern population reacted by 
leveling accusations of "creeping so
cialism" and "insurrection" against 
the Dene, branding them separatists or 
worse. (Warren Allmand, the new min
ister, has not committed himself about 
the pipeline and says he will place a 
great deal of weight on the Berger Com
mission report.) Other white northern
ers, although sensitive to the Nativ~• 
claims to the land, feared that if a pipe
line were not built they would lose a 
once-in-a-lifetime chance for better 
jobs and a healthier economy. And if 
the Natives were given control over the 
land, they asked, what would happen 
to whites? Would they be pushed aside? 

The Indian and Metis people them
selves did not escape the tremendous 
pressure exerted upon their lives and 
communities by the proponents of the 
Mackenzie Valley pipeline. A small 
group of Native people, predomi
nantly Metis, who had until recently 
supported the Dene Declaration and 
were working in unison to develop a 
joint land claim, broke away, claiming 
a separate identity and a desire to de
velop their own land-claims proposal. 
A pipeline, they say, is closely linked 
to their economic future. 

Impasse continues 

The impasse shows little sign of 
moderating. In an atmosphere of divi
sion and suspicion on the part of 
Native groups and hostility and con
frontation by whites, the government 
could exert pressure on the Native peo
ple to settle their land claims quickly, 
issue a license to build the pipeline, 
and start the construction whenever it 
wished. The result of such an action 
would be politically explosive. Some 
Natives have promised quite calmly to 
lay down their lives for the land. Op
position to the pipeline from southern 
supporters of Native rights, such as 
the churches, environmentalists and 
other public-interest groups, would be 
enormous. The National Energy Board 
is already hearing evidence that a pipe
line with a life expectancy of twenty 
years at best, and more likely ten, is 
only postponing the inevitable day 
when alternative energy sources and 
far stricter conservation measures must 
betaken. 

During its southern hearings, the 
Berger inquiry heard hundreds of citi
zen-produced briefs supporting the 
idea of stopping the pipeline altogether 
or delaying it until further examination 
of the issues could be undertaken. A 
church-supported idea for a suggested 
ten-year moratorium rapidly caught 
the imagination of Canadians wher
ever Berger went. In essence, the mora
torium would do four things: settle 
land claims justly for the Native peo
ples; develop environmental technol
ogy and experience in the North so that 
questions of ecological safety could 
be guaranteed; allow Native peoples to 
develop their own economic develop
ment programs using renewable rather 
than nonrenewable resources and to 
engage in public development of ener
gy policies in Canada based on con
servation rather than consumption. 

Industry and government quickly 
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moved to quell support for the pro
posed moratorium by claiming it to be 
unrealistic, and by threatening south
ern Canadians and Americans with 
"freezing to death in the dark" be
cause of acute energy shortages. 
Indeed, serious pressures from Ameri
can consumers in the Midwest have put 
the issues of environmental protection 
and Native rights in Canada in the 
position of being dealt with hastily, 
inadequately and as secondary to the 
economic needs of the U.S. But even 
considering the shortages of natural 
gas that have plagued the American 
Midwest and East during this, the cold
est of recorded winters, a Mackenzie 
pipeline is not the only, or even the 
best, solution. The recently proposed 
Alaska Highway route would deliver 
gas to the same region more cheaply 
and without the attendant social and 
economic disruption. 

The Arctic Gas proposal, one senior 
Ottawa energy official admitted, is 
primarily to bring U.S. gas from 
Alaska across Canada to American 
markets; any "piggybacking" is win
dow-dressing, for the reserves of gas 
in Canada are insufficient at this time 
to warrant a pipeline. Nor are Canad
ians desperately short of gas. Reserves 
from conventional fields in the south 
could probably meet Canadian needs 
for the next thirty years if deliverability 
and conservation regulations were im
proved. 

Available at Specialty Outfitters Only 

Increasingly nationalistic, many 
Canadians are sensitive to any further 
American involvement (already more 
than seventy-five percent) in their 
economy. There is fear that the deci
sions for the Arctic Gas pipeline are 
to be made in Washington, rather than 
Ottawa, because of the enormous poli
tical persuasion of the giant multi
national oil companies, which control 
most major Canadian producers. 
Ottawa seems to lack the will to re
sist. Prime Minister Trudeau went 
on record two years ago as favoring 
the Arctic Gas proposal and may think 
the pipeline is a foregone conclusion. 

Berger's decision 

Government officials have attempted 
to u ndermine Berger's inquiry by 
saying it is too long (almost two years 
before completion) or too expensive 
(an estimated $3 million). He gets a 
little testy with that: "If I'm going to 
conduct this inquiry, I'm going to do it 
right. It takes time, but if Canada can't 
take time to make an informed deci
sion about what is going to happen to 
our last wilderness and its people in the 
northland, then what has Canada got 
time for?" 

What Berger will recommend is still 
a matter for speculation. Many think 
he will call for a halt until land claims 
are settled. It seems clear he will re
quire stringent conditions to assure 
environmental protection. Some peo-
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pie hope for a full moratorium. What 
the government will do with his report 
is anyone's guess. Undoubtedly Ber
ger's high profile will make it difficult 
to ignore his recommendations. But 
regardless of reports, conditions, high
level international politics, energy 
shortages or national feelings, the 
people of the Mackenzie and their land 
remain inseparable. The question for 
them is clear and it is repeated over and 
over. It is a question of survival. 

Chief Frank T'Selie of Fort Good 
Hope told Judge Berger and the presi
dents of Arctic Gas and Foothills how 
he saw it: 

There is a life-and-death struggle 
going on between us, between you 
and me. Somehow in your carpeted 
boardrooms you are plotting to take 
away from me the very center of my 
existence. You are stealing my soul. 
By scheming to torture my land, you 
are torturing me. By plotting to in
vade my land, you are invading me. 
If you ever dig this trench through 
my land you are cutting through me. 

You are the twentieth-century 
General Custers. You have come to 
destroy the Dene nation. You are 
coming with your troops to slaughter 
us and to steal land that is rightfully 
ours. 

You are coming to destroy a peo
ple who have a history of 30,000 
years. Why? For twenty years of gas? 
Are you really that insane? 

Our Dene nation is like this great 
river. It has been flowing before any 
of us can remember. We take our 
strength and our wisdom and our 
ways from the flow and direction 
that has been established by ances
tors we never knew. We will Jive out 
our lives as we must and we will die 
in peace because we will know that 
our people and this river will flow 
on after us. 

We know that our grandchildren 
wilJ look after this land and protect 
it and that 500 years from now some
one with skin my color and mocca
sins on his feet will climb up these 
ramparts and rest and look out at 
the river and feel that he too has a 
place in this universe, and he will 
thank the same spirits that I thank, 
that his ancestors have looked after 
his land well and he will be proud 
to bea Dene. 

It is for this unborn child, Mr. 
Berger, that my nation will stop 
this pipeline, it is so that this un
born child can know the freedom of 
this land that I am willing to lay 
down my life. 

SCB 



The Poverty of Power: Energy and the 
Economic Crisis, by Barry Commoner; 
Alfred E. Knopf, New York, 1976. Cloth, 
$10.00. 

Barry Commoner suggests that we 
commemorate this 200th annive~sary 
of our republic with a debate on the 

merits of socialism: 
... it may be time to view the faults of the 
U.S. capitalist economic system from the 
vantage point of a socialist alternative
to debate the relative merits of capitalism 
and socialism. Such a debate is now the 
central issue of political life in Europe, 
and it is perhaps time for the people of the 
United States to enter into it as well. 
(p. 262) 

He comes to this position after a review of 
a variety of problems in energy production 
and use in the American economy, culmi
nating in a more general discussion of 
"the capital crisis," to use his term. 

Commoner's general thesis is that there 
are interrelations among several basic 
flaws in the American economy. He as
serts in the beginning of the book that 
"the threat of environmental survival," 
"the apparent shortage of energy" and 
the "unexpected decline of the economy" 
are all somehow linked. 

Thus, what confronts us is not a series of 
separate crises, but a single basic defect
a fault that lies deep in the design of 
modern society. This book is an effort to 
unearth that fault, to trace its relation to 
the separate crises and to consider what 
must be done to correct it at its root. 
(p. 3) 

Problems of environmental survival are 
not much discussed, though this is not 
necessary in view of the author's other 
well-known works on the subject. His 
chapter on nuclear power is well done, as 
one would expect. His objections to the ad
ministration's "synfuels" proposals and 
problems of using coal are useful, and 
most environmentalists would agree that 
we have slighted solar energy. 

Most of the book is on energy and eco
nomics, as the title suggests. Here, the 
work has its own basic flaw: the author 
gives no evidence of understanding eco
nomic efficiency but writes as though it 
should be superseded by thermodynamic 
efficiency. He begins with a chapter on 
thermodynamic efficiency, which he uses 
as a criterion of economic performance 
throughout the book. It is one thing to pre
sent arguments as to why thermodynamic 
efficiency should supersede economic ef
ficiency, which Commoner does not do. It 
is another altogether to assume that ther
modynamic efficiency is the proper criter
ion and then to spend one's time finding 
examples of economic decision-making 
that are not controlled by it, which Com-
moner does do. · 

Economic efficiency implies the minimi-

Richard Tybout chairs the Sierra Club 
Economics Committee. 

Is Socialism the Answer? 

Richard Tybout 

zation of all costs, labor, capital, energy, 
and other resources, for a given output or a 
given level of consumer satisfaction. Thus, 
if energy has a low cost and labor a high 
cost, and if energy can be substituted for 
labor, then to achieve economic efficiency 
energy will be used extensively and labor 
sparingly. Conversely stated, achieving 
physically possible thermodynamic effi
ciency could be wasteful of labor and 
hence in conflict with economic efficiency. 
In a condition of maximum economic ef
ficiency, no person can be made better 
off without making someone else worse 
off. The concept of economic efficiency is 
extended across time through the rate of 
time discount and to some aspects of en
vironmental protection by valuing the 
damages from environmental abuse. 

In order to avoid greater reliance on nu
clear power and coal, Commoner favors 
petroleum. He sees oil and gas as transi
tional fuels to renewable sources. The tran
sition might take half a century and should 
be based on domestic reserves (pp. 57, 58). 
His discussion is of petroleum costs in 1985 
and thereabouts. He bases his figures on: 
(1) a 1972 National Petroleum Council re
port that is both outdated and falls short 
of the state-of-the-art in energy forecast
ing; and (2) a task-force report for Project 
Independence. Why he did not use the 
Project Independence Report (PIR) it
self is not clear. Although the latter has 
since been superseded by the Federal Ener
gy Administration's National Energy Out
look (1975), which is more accurate and 
less optimistic, PIR itself shows that 
domestic independence would be expensive 
in 1985, even with a very considerable ex
pansion of nuclear ~power, which Com
moner presumably opposes (as does this re
viewer). We don't know what the cost 
would be for domestic independence if 
maintained until renewable energy re-

sources take over. Some scholars, whose 
works are not mentioned by Commoner, 
have investigated the possibility of combin
ing national security with low-priced for
eign oil via oil-storage programs and other 
strategems. 

But Commoner wants to emphasize an-
other point in his chapter on oil: 

... the oil companies are not a reliable ve
hicle for the production of U.S. oil, for 
they seem to be less interested in produc
ing oil than in producing profit. (pp. 62, 
63) 

He takes two pages (pp. 55, 56, with quotes 
from oil company executives) to show that 
U.S. oil companies in pursuit of profits 
developed low-cost foreign sources in the 
fifties and sixties instead of providing 
more (high cost) domestic capacity, and 
several more pages (pp. 61-63) to note that 
even if oil companies invest domestically, 
it will not be in oil production unless this 
is the profit-maximizing alternative. 

This is like berating a fish for swimming. 
Business firms are organized for the pur
pose of making profits. There is no need to 
go to great lengths to show that this is what 
they are trying to do. The need, instead, is 
to show that profit-making in the oil indus
try is not in the public interest. This Com
moner does not do, though there are legiti
mate arguments that can be made for this 
view-interference with foreign policy and 
excessive control of other domestic energy 
industries, for example. These are not men
tioned. 

Commoner considers three energy-using 
industries: agriculture, transportation and 
petrochemicals. The agricultural study is 
interesting, but his remarks on transporta
tion are inconclusive. Unfortunately, one 
cannot reach conclusions on transporta
tion policy without taking account of the 
special problems created by regulation. At 
least as good a case can be made (on ener
gy-conservation as well as economic-effi
ciency grounds) for phasing out regulation 
(protectionism) as for phasing in public 
ownership of railroads, trucking and air 
transportation. 

The author's presentation of informa
tion on a conspiracy by General Motors 
and others to replace electric trolleys by 
buses (pp. 189,190) reminds us of the haz
ards of unrestrained corporate behavior. 

His most sweeping recommendations ap-
ply to the petrochemical industry: 

It is regrettable but true that there is no 
way to improve the low social value of 
the petrochemical industry short of re
ducing its level of activity. By its very 
design, the industry is inherently ineffi
cient in its uses of energy and capital; it 
cannot be reformed, it can only be di
minished. (p. 208.) 

Commoner uses thermodynamics to reach 
his conclusion of inefficiency in the use of 
energy. Whether he also thinks it is inef
ficient to make commodities from petro
leum, instead of burning it, is not clear. He 
seems to think that capital-intensive activi-
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ties are inherently inefficient in the use of 
capital. This is not true as a general propo
sition. (If it were, solar house-heating 
would be in bad shape.) He finds the petro
chemical industry of low social value be
cause of more traditional environmental 
concerns: pollution, cancer-creating sub
stances, non biodegradability. Commoner 
would not completely eliminate the indus
try because of a few plastic products for 
which he believes there are not adequate 
substitutes. 

Who is to say which items are good sub
stitutes? If the price mechanism were used 
(which Commoner does not propose), con
sumers would make the choice. But if the 
intention is to reduce environmental and 
health damages from plastics, then these 
goals should be dealt with directly-either 
taxing or banning the offending activity. 
Taxes would cause prices to be higher; 
revenues would go to the U.S. Treasury; 
and consumers would be in a position to 
make their own choice of which products 
are preferable in the light of the higher 
prices of plastics. 

Commoner culminates his analysis of 
the U.S. economy with "the capital 
crisis," or the current problems of getting 
capital. This, of course, is more serious 
for industries that are capital intensive, as 
the energy-producing and. heavy energy

ing it along socialist lines. (p. 259) 

It is always in order to raise questions 
about the proper role of government in our 
mixed economy, but it would seem at least 
as much in the public interest to note what 
the "alternative explanations" by econo
mists are, if one is interested in an en
lightened discussion. I do not propose to 
remedy Commoner's omission in the limit
ed compass of this book review, but a few 
factual notes are in order: 

1. The capital shortage that we have ex
perienced has come during a time when in
flation has produced very low, sometimes 
negative, real rates of return on loanable 
funds. In such circumstances, it is not sur
prising to find the demand for capital 
exceeding the supply. 

2. The U.S. economy has not had a 
long-run general increase in capital inten
sity in the twentieth century. The ratio of 
national wealth to GNP (in constant dol
lars) went from 5:1 in 1900 to 3:5 in 1948 
to 3:0 in 1966. Business wealth (consisting 
of business structures, producers' dur
ables, inventories and business land) went 
from 38.7 percent of total wealth in 1900 
to 35.3 percent in 1948 to 35.1 percent in 
1966. (Figures are from V.G. Lippitt, 
The National Economic Environment, 
McGraw-Hill, 1975. Tables 2-2 and 2-3.) 

3. Bosworth et al., whom Commoner 

cites, gives a balanced discussion of the 
various alternative future capital needs ex
pected in the decade of the seventies. This 
is a scholarly study which suggests that 
some small increase in the rate of savings 
maybe called for in the coming few years, 
but does not support the kind of alarm 
voiced by business representatives and Sec
retary of the Treasury William Simon, as 
quoted by Commoner. 

4. There was, indeed, a drop in profits 
from 1966 to 1973, as Commoner reports 
economist Nordhaus' finding. But he does 
not report Nordhaus' conclusion. Accord
ing to Nordhaus: "In sum, there seems 
little reason to think that profits are badly 
out of line with historic experience. Since 
1958, price has averaged 5.0 percent above 
average total cost. ... In 1973 price was 
4.3 percent above average total cost." 
(W.D. Nordhaus, "The Falling Share of 
Profits," Brookings Papers on Economic 
Activity, Vol. 1, 1974, pp. 207, 8.) In other 
words, the 1966 profit level was out of line, 
not the 1973 level. 

using industries are. I think the following -------------------------------------
best represents the gist of his argument: Brief Reports 

Thus, the factual basis for Commoner's 
observations is subject to significant ques
tion. But one need not know the above 
facts to raise questions about the validity 
of the Marxian diagnosis. The Marxian 
logic of capital intensity does not explain 
why Russia in 1917, China more recently, 

... the tendency toward diminished capi- Nuclear Energy 
tal productivity that is inherent in modern The Accident Hazards of Nuclear Power 
production technology has not been ef- Plants by Richard E. Webb. 230 pp. Uni-
fectively overcome by opposing economic versity of Massachusetts Press: Amherst, 
forces. (p. 230) 1975 $6 95 b k 

As progressively larger amounts of · · paper ac · 
A thorough and, at times, technical capital are invested the output of the pro-

duction system increases but the amount analysis of the safety and reliability of 
of labor that is used does not keep pace nuclear reactors by a nuclear engineer 

'th th · · t t (p 244) formerly associated with the Atomic wt e nsmg ou pu . . 
Commoner then quotes Marx: Energy Commission. He concludes that 

.. 'ta! • 1 d d there is no scientific basis for claiming . . . cap1 1s not mere y repro uce ; 
it is continually increased and multi- nuclear power plants to be safe and recom-
plied .... However, owing to the progress mends that a thorough investigation be 
of machinery ... fewer and fewer workers conducted on reactor-safety standards 
are necessary in order to produce the and technology. 
same quantity of products .... They form The Electric War, by Sheldon Novick. 
the industrial reserve [which] is irregularly 376 pp. Sierra Club Books: San Francisco, 
employed, or comes under the care of 1976.$12.50cloth. 
Poor Law institutions." (p. 252) A thorough and very readable survey of 

At several points, Commoner alludes to nuclear power, policy and politics in the 
unemployment in the context of increasing United States. The book explains nuclear 
capital intensity. Finally, he states: 

... the U.S. economic system has in fact technology, examines the problems and 
experienced a falling rate of profit. . . dangers associated with it, and presents all 
which seems to be closely related to dis- sides of the debate through interviews with 
placement of labor by capital .... These scientists, environmentalists, federal offi-
are precisely the diagnostic faults that cials and industry representatives. This 
Marx attributed to capitalism. . . . Al- book is intended for the general reader who 
though economists can, of course, pro- wants to know more about nuclear energy. 
vide alternative explanations for these Novick is an editor of Environment maga-
phenomena, their general similarity to the zine and author of The Careless Atom. 
faults which are the substance of the 
socialist critique of capitalism suggests Nuclear Energy, The Unforgiving Tech-
that there are grounds to at least con- nology, by Fred H. Knelman. 264 pp. 
sider the possibility that the pervasive Hurtig Publishers: Edmonton, Alberta, 
and seemingly insoluble faults now ex- Canada, 1976. $4.95 paper. 
hibited by the United States' economic Alarmed at the Trudeau government's 
system can best be remedied by reorganiz-
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enthusiastic commitment to the develop
ment of nuclear power, Knelman, a prom
inent Canadian scientist and environ
mentalist, has written this book to arm 
that country's citizens with facts to oppose 
its current nuclear policy. The book is out
spokenly critical of both nuclear tech
nology and government policy, for, as 
Knelman points out in his preface, ''Values 
stand centre stage in the nuclear de
bate .... " Though intended especially for 
Canadians, the book is appropriate for 
Americans as well, since if a nuclear acci
dent were to occur in either country, politi
cal boundaries could well be meaningless. 
The Nuclear Impact, by Frank Kreith and 
Catherine B. Wrenn. 248 pp. Westview 
Press: Boulder, Colorado, 1976. $18.95 
cloth. 

An exhaustive case study of the now 
defunct Plowshare Program to stimulate 
natural-gas production by explosion of 
underground nuclear devices in western 
Colorado. This book is not so much about 
the hazards of the so-called peaceful uses 
of nuclear power as it is about the perfect 
willingness of the federal bureaucracy, in 
alliance with industry, to doggedly pursue 
its goals regardless of cost, need, public 
opinion, or the weight of reason, fact or 
morality. 
Nuclear Power, by Walter C. Patterson. 
304 pp. Penguin Books, Inc.: Baltimore, 
1976. $3.50 paper. 

A survey of the technology and social 
implications of nuclear power. Intended 



and many underdeveloped countries since 
have opted for economies with dominant, 
or sole, economic direction by govern
ment, while the major developed, capital
intensive, Western countries are holdouts 
for private operation. 

I wish I could report that some new in
sights had resulted from the foray of an 
eminent biologist into the field of econom
ics, but such is not the case. The book is 
full of economic nonsense. This should be 
apparent from prior discussion herein. I 
might add that employment and unemploy
ment are discussed as though independent 
of wage rates. No attention is given to the 
effect of consumer preference on the 
profitability of alternative industrial out
puts. The argument sometimes turns on 
physical ability to produce cotton, wool or 
oil without reference to costs. There are 
still other difficulties. 

The structure of the analysis is no better. 
I do not know whether Commoner thinks 
our collective management of capital, our 
pursuit of economic efficiency (rather 
than thermodynamic efficiency) or some 
combination of these, or some other phe
nomenon is the "single basic defect" to 
which he refers in his introduction. Eco
nomic problems there are a-plenty in the 
American economy. But one learns very 
little about them from this book. SCB 

Robert A. Irwin 

Outings for Rural Youth 

W hat in the world is a Sierra Club 
inner-city outings (ICO) program do

ing in the wide-open, sun-bathed Coachella 
Valley of Southern California? Who needs 
it there, where the largest "metropolis" is 

---------------- Palm Springs (pop. 25,000) and the popu
for the average reader who wants to be 
able to understand and participate intelli
gently in the nuclear debate. Patterson, a 
nuclear expert, works for Friends of the 
Earth in London. His account is caution
ary, rather than loudly critical, but the 
book makes clear that nuclear energy may 
well create more problems than it solves. 
Unacceptable Risk, by McKinley C. Olson. 
312 pp. Bantam Books, Inc.: New York, 
1976. $2.25 paper. 

A survey of the nuclear debate now 
under way in the United States. Olson's 
account is objective, but his personal 
doubts about nuclear power are apparent. 
One ohhe more readable books on the sub
ject thanks to Olson's controversial style 
and liberal use of anecdotes and personal 
interviews. 
We Almost Lost Detroit, by John G. 
Fuller. 278 pp. Readers Digest Press: New 
York, 1975. $8.95 cloth. 

A novelistic account of the near-melt
down that occurred on October 5, 1966, at 
the Enrico Fermi atomic plant near Detroit, 
and of the cover-up that began as soon as 
the danger was first noticed and ended only 
with the publication of this book a decade 
later. At the time, scientists and officials 
working at the Fermi plant were told not to 
inform the residents in the surrounding 
region that a nuclear accident was iJn
pending. Only after a month of hoping 
and tinkering with the faulty reactor did 
technicians finally rest easily that a disaster 
had been avoided. Frightening reading. 

lations of most of its scattered towns are 
counted in the hundreds? Who needs it? 
The kids who live there, that's who. In the 
three years since the San Oorgonio Chap
ter's Tahquitz regional group adopted it, 
the ICO program there has taken root and 
thrived. It has given wilderness experiences 
to hundreds of young people, who, though 
they lived almost within touching distance 
of magnificent wild country, had never 
before had the chance to experience it. 

The prime mover behind this ICO pro
gram for country kids was a young school
teacher from San Diego, Pam Johnson. 
While in the San Diego Chapter, she had 
assisted in its program, which, like those in 
several other chapters, took kids from their 
big-city, brick-and-concrete environments 
into untrammeled wilderness. (See this 
column in the October, 1975 Bulletin.) 
AJl such programs now operate under uni
form Sierra Club guidelines adopted by the 
board of directors in December, 1975. 
They coordinate their activities under an 
ICO subcommittee of the national outings 
committee. 

It was the beauty of its deserts and moun
tains that lured Johnson to the Coachella 
Valley four years ago. Not long after she 
settled in the tiny hamlet of Oasis, she was 
amazed to find that not one organization 
in the valley had been doing anything to get 
young people into the surrounding wild 
areas-and to teach them to respect and 
enjoy the lands. In her spare time from 
teaching she immediately began to plan an 
ICO project, which she called "The Big-

horns" (after the region 's wild sheep). In 
January, 1974, with the backing of the 
Tahquitz Group, The Bighorns took off. 

Johnson started out with little but her 
enthusiasm, an old VW bus and borrowed 
equipment. To save the time it would take 
to organize a special group, she said, the 
easiest way to get young people was through 
local agencies. She was able to convince 
them of the potential value of wilderness 
trips for their mostly "3-D" (disadvan
taged, disturbed or delinquent) youngsters. 
Her first set of greenhorn backpackers was 
a bunch of youths on probation, accom
panied by a couple of adults. Subsequent 
early recruits came from such organiza
tions as Boys Clubs and Girls Clubs, teen 
centers, PSYCS (for disturbed youngsters), 
and Turn-Off (for teen-age addicts). She 
soon saw that no lasting effects could be 
achieved by only one wilderness exper
ience. Instead, she planned a series of 
backpacking hikes, each a little more diffi
cult and each demanding more responsibil
ity than the preceding one. AJ1 this work 
during the school year 1975-76 had to be 
crowded into weekends, because both 
Johnson and her volunteer assistant had 
full-time jobs. They had to get as many 
kids into the mountains and deserts as they 
could, to prove that not only would the 
young people like to go, but also that the 
agencies would benefit from letting them 
go. The strategy worked. 

For this school year ( 1976-77) the Coach
ella Valley Unified School District granted 
Johnson a leave of absence to enable her 
to carry on her project full time. With the 
aid of some private foundation funding, 
she has been able to broaden her program 
beyond the 3-D kids to the "3-As" (aver
age, affluent Anglos), most of whom also 
are strangers to their own local wilderness. 
She is working with elementary, junior
high and high school teachers not only to 
take members of their classes hiking, but 
also to make the wilderness experience part 
of the educational process, using special 
classroom materials for study before and 
after the trips. 

A new wilderness backpack program for 
a sixth-grade class in Coachella Junior 
High gets under way this month. Ten young 
people, their teacher and as many parents 
as wish to will go into areas of increasing 
difficulty over three successive weekends. 
A week before any series of hikes begins, 
a slide show and discussion on similar 
wilderness trips is presented to a class and 
the pupils' parents. Many of the kids be
come excited, of course, when they spot 
one of their friends on Johnson's slides. 
Each participant must get written parental 
approval. 

In February, for the first time, Johnson 
led a group of nine Campfire Girls with 
two adult leaders on a two-night hike, 
the girls preparing all the meals. She also 
led three such trips in November, Decem
ber, and January, but on those occasions 
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with boys on probation who were all mem
bers of an ecology class in the county's 
continuation high school (San Cayateno) 
in Thousand Palms. All, Johnson said, 
were "end of the line kids." If they didn't 
make it in this last-chance school, it was 
back to Juvenile Hall or jail. On their first 
backpack several of them tasted water 
from a natural source for the first time in 
their lives. One of them, Gabriel, was so 
delighted with the water, Johnson said, 
that he took home a canteenful so his par
ents could taste it too. 

As the Bighorns-I CO program is expand
ed and more and more trips scheduled, 
Johnson is recruiting and training volun
teer leaders to help and to give her more 
time for planning and making community 
contacts. For only by involving the parents 
and enlisting the support of the community 
and its leaders, she says, can such an ICO 
effort succeed. Because of her work in the 
valley, she was invited to the University of 
California at Davis to take part in a confer
ence in February for federally funded out
door educational programs for migrant 
workers and their children. Despite the 
profusion of luxurious estates for the very 
rich in the Palm Springs area, most of the 
population of the valley is at the opposite 
end of the scale: poor, mostly Chicano, 
field hands or migrant workers. 

Pam Johnson naturally is excited about 
her project and the enthusiastic support 
she is getting from the San Gorgonio Chap
ter and the Tahquitz group. She has a 
monthly column, sort of a running pro
gress report on the ICO program, in the 
chapter's newsletter, Palm and Pine. Her 
success should be contagious. She is prov
ing that other groups and chapters without 
cities big enough to have "inner cities," 
also can conduct useful ICO programs for 
small-town and rural youths. Inner City 
Outings in any area can open the eyes of 
young people to nature's wild places and 
things. "We must reach the coming gene
ration when they are still impressionable," 
says Johnson, "if our natural resources are 
to be saved." 

You can help her in her work in an im
mediate, practical way. Many of her young 
hikers need boots. Even worn-out boots, 
she says, are better than the street shoes or 
tennis shoes too many of them have to hike 
in. Send them to: Pamela Johnson, P.O. 
Box 712, Thermal, California 92274. She 
would also like information on what is 
available, and where, in ecology education
al material. Can you help? SCB 

Gordon Robinson's 

Forestry Notes 
12 issues for $10.- SUBSCRIBE NOW! 
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Get That Ballot In 

It's Sierra Club election time again. If 
you have not cast-and mailed-your 
ballot for five members of the Club's board 
of directors, do so now. The deadline for 
the receipt of ballots is noon on Saturday, 
April 9, 1977. Last year only 29.7 percent 
of the Club's eligible voters cast ballots. 
Not too bad, of course, when compared 
with some chapter responses. The Kern
Kaweah Chapter, one of the Club's small
est, in its latest election, however, reported 
171 ballots cast, or about thirty percent of 
its electorate. I can think of another 
chapter, which will remain unnamed, that 
had a voter response of just under three 
percent! If the Sierra Club is going to work 
in a democratic way, it needs the fullest 
member participation possible. The Club 
takes all reasonable effort to make it easy. 
Just punch five holes, lick a stamp, and 
mail. 

The Sierra Club Comes Through 

Some requests to the Sierra Club for help 
are unusual, indeed. The public sometimes 
seems to credit us with power to invoke 
divine intervention. One night Club 
Regional Vice President Carl Holcomb 
was working late in the Washington office, 
when the phone rang. Holcomb, who lives 
in neighboring Virginia, is also chairman 
of the Appalachian Regional Conserva
tion Committee. The man on the line said 
that an apparently ailing blue heron had 
been perching in a tree in his orchard for 
several days and that he couldn't get any of 
the local authorities to do anything about it. 

"What can the Sierra Club do?" he 
wanted to know. 

Holcomb asked where he was calling 
from. 

"Monterey," was the answer. 
"Virginia?" Holcomb asked. 
"No, California!" 
"That's a long way from here,'' 

Holcomb told him, "but I'll see what I can 
do." 

"Nothing, I suppose," the caller said, 
and hung up. 

Holcomb, knowing how he himself 
doesn't like getting the runaround, being 
bounced from one person to another, 
called his friend, Hal Thomas, chairman 
of the forest practices committee of the 
regional conservation committee in North
ern California, and told him the story. 

Thomas then got on the phone and called 
a fellow member of the Tehipite Chapter, 
in the Fresno area, who also works for the 
California Fish and Game Department. 
Then he alerted the Fish and Game people 
over on the coast, who thereupon went to 
the Monterey orchard and removed the 
blue heron. 

Holcomb is proud of his long-distance 
service, and only hopes that fellow in 
Monterey will now join the Club. 

Energy and the Club 
Ellen Winchester 

In the following letter to Sierra Club Presi
dent Brant Calkin, Ellen Winchester, who 
chairs the Club's National Energy Com
mittee, outlines her views as to what the 
Club's energy priorities should be for the 
next two years. The Editor 

Dear Brant: 
Since President Carter has stated that the 
number-one priority of his energy advisor, 
James Schlesinger, will be energy conser
vation, how can the Club orchestrate its 
abundant resources of manpower, geo
graphic spread and communication chan
nels to promote energy conservation as a 
top-priority issue? Since no President can 
govern by fiat, it seems clear that this ad
ministration will depend on public-interest 
and environmental groups like ours to per
suade the American public that a meaning
ful reduction in energy use is necessary and 
possible. Further, since Dr. Schlesinger's 
additional charge is to increase energy pro
duction, including coal, offshore oil drill
ing and nuclear power, with the latter 
planned to fill the gap between pared-down 
energy needs and nonnuclear energy sup
ply, it also seems clear that this adminis
tration will place on us a considerable 
burden of proof concerning feasible al
ternatives when we oppose any of its energy 
supply choices. If our record in this field 
is weak, our credibility and strength in 
court and in Congress will be accordingly 
reduced. 

The implications of American oil con
sumption reaching new highs-19.3 mil
lion barrels of oil per day in the four weeks 
ending December 17-are, of course, 
international in scope, affecting not only 
our balance of payments and our depend
ence on foreign suppliers, but also the atti
tude of other Western nations whose 
consumption is dramatically less than 
ours. They can naturally be expected to 
view our gluttonous use of a diminishing 
world resource with resentment and alarm. 
It is a situation that does not persuade de-



RETRACTION 

We have been informed recently by the 
Kinney Shoe Corporation that it sells no 
shoes manufactured from whalehide. The 
corporation, indeed, sells a shoe it labels 
as "whaleskin," but the product is made 
from cowhide. Therefore, the information 
printed in our February 1977 Letters 
column was incorrect. We regret any in
convenience we have caused the Kinney 
Shoe Corporation. The Editor. 

veloping nations to restrain adoption of 
nuclear technology, with its ominous mili
tary potential. Numerous legislative options 
are available to the government to reduce 
energy consumption. 

Two pieces of legislation were passed in 
the last Congress that we can all work to 
implement. The Energy Policy and Conser
vation Act, in addition to promoting great
er automobile and appliance efficiency, 
offers the states funds, materials and en
couragement to cut energy use by five 
percent of projected 1980 usage. The 
Energy Conservation and Production Act 
authorizes billions for insulating commer
cial buildings and apartment houses and 
millions for low-income perso,ns and others 
to weatherize their homes. (The April 
Energy Report and May 21 and December 
3 National News Report contain detailed 
explanations of the opportunities provided 
for Club action by these acts.) Many states 
have set up citizen advisory groups to work 
with state energy offices in planning the 
implementation of the two acts. Most such 
citizens' groups seem to be confused, ill 
informed and frustrated. If implementa
tion funds are appropriated by the next 
Congress, environmentalists have a role to 
play in making sure the money is spent use
fully. In several ways, both acts seem more 
intended to table meaningful action 
through study than to promote it. Never
theless, our chapters should be motivated 
and educated to make the most of the pro
visions of these bills. 

Both to utilize the above legislation and 
to go beyond it, as is needed, chapter and 
group energy leaders need materials, slides, 
film strips, TV spot announcements, bib
liographies of free literature, and as much 
Club-produced information, or Club
approved information, as can be made 
available. Much of this can be found al
ready prepared by both governmental and 
public-interest groups, some of whom 
would welcome our help in distribution. 
The Environmental Law Institute, for ex
ample, has produced a body of model legis
lation concerning building codes, recycling 
oil, mass transit, and many other areas. 

As of this moment, almost all our chap
ters and many of our groups have energy 
chairpeople who are looking for informa-

tion and guidance. They also seek a sense 
of the Club's approval of their mission. 
The Energy Report is an effort to satisfy 
these needs. It is an inadequate effort in 
face of the widespread public apathy these 
Club leaders must address. 

Chapters need help and encouragement 
to set up information centers th~t could, 
in turn, promote group action, and to 
lobby their state legislatures both to pass 
energy legislation and to fund research on 
renewable resources and low-energy job 
technology. (It is axiomatic that low
energy-intensive industry will employ more 
people than high-energy-intensive tech
nology-but translating that fact into at
tractive job opportunities that will serve as 
alternatives for wasteful, unnecessary pro
duction is a challenge neither federal nor 
state governments are working on. Ob
viously, labor unions will not embrace a 
national policy of reducing energy growth 
if that reduction means fewer jobs.) 

At this moment, a mass of ideas for solar 
heating and cooling, biomass conversion 
and use of wind energy, are being tried in 
various sections of the country. (Yet only 
seventy-five solar-energy houses were built 
in the whole country last year.) A very ap
propriate project for group action is sort
ing through these possibilities and selecting 
those that could be regionally useful, then 
promoting them. Encouraging energy 
audits of member energy use with a view 
toward cutbacks, and motivating county 
and city governments to sponsor such 
audits for their buildings, is another area 
crying for attention. Acting as "energy 
ombudsmen" is appropriate for Club 
members living both in cities and rural 
areas, where farmers need help in reducing 
dependence-now escalating rapidly-on 
high-energy-intensive agricultural tech
nology that tends to "mine" our agricul
tural resources with long-run devastating 
effect. 

Sierra Club members can help each other 
with insulation projects, or help low-in
come families; continue efforts to obtain 
bicycle paths; arrange for car-pooling 
centers; push for improved bus systems; 
establish recycling centers; provide speak
ers and programs for community organi
zations; fight utility expansion by proving 
that energy conservation can free the need
ed energy more cheaply; press state public
service commissions to change rates to 
encourage the use of industrial-process 
steam for electrical generation, an action 
experts say could reduce industrial con
sumption of electricity by forty percent; 
urge public utilities to test and rent solar 
equipment for industrial, commercial, and 
residential buildings; push model building 
codes encouraging energy efficiency and 
the use of wind and solar power, including 
passive solar energy utilized through 
proper siting, as has been done in Davis, 
California. 

As motivation to produce the above 
kinds of action (and the list of possibilities 
is only skimmed here-for more see the 
April Energy Report), development is 
needed of materials showing the effects of 
energy misuse on wilderness, coasts, air 
and water quality and public health. The 
Council on Environmental Quality has 
stated, for example, that a twenty-five per
cent improvement in gasoline mileage last 
year could have saved 1.3 million barrels 
of oil per day, equal to twenty percent of 
imports and "more than double what opti
mistic estimates suggest the Gulf of 
Alaska's Outer Continental Shelf could 
produce in 1985." In short, the same kind 
of orchestration of all our capacity that 
has made us historically effective in secur
ing wilderness protection can be used in 
the long term to reduce the exponential in
crease in energy consumption that threat
ens the planet with previously undreamt-of 
massive degradation. SCB 

''Montana Wild1rn111 I/oat Tdp" 
Spotted Bear Guest Ranch 

75 miles from Kalispell Airport 
A unique wilderness experience. Float some of the finest wilderness 
waters of Montana's spacious northwest on this one-of-its-kind outdoor 
trip which combines the relaxation of a scenic float trip, the leisure of a 
true western pack trip and some of the finest fishing In Montana tor 
scrappy Native Trout. We know of no other trip like it anywhere. Small 
parties up to 8 enjoy these memorable experiences on Spotted Bear 
Ranch's " Combination Pack/Float Trip" on the beautiful South Fork 
of the Flathead River In the Bob Marshall Wilderness. fully modern. pri
vate log cabins near road's end are provided the night before and after 
trip. Experienced guides, horses .. . quality meals. All· ii 
Inclusive package rale. Write today for FREE Catalog. -..::.,~-. 

r------------------------- . I SPOTTED BEAR GUEST RANCH -.:.. 
I Box 28, Hungry Horse, Montana 59919 ·· 

: Please send 
I D Information Name _ __________ _ 
I about Spotted Address ___________ _ 
I Bear Ranch . I O 1977 Guide to Coty _ ___________ _ 

: Fine Fishing State _______ z;,,_ ___ _ 
I & Hunting Telephone __________ _ 

•--------------------------------1 

SIERRA CLUB BULLETIN 35 



L J 

WALK 
ANALP. 

Swi ssair can give you some of the 
most ast0unding hiking trails in 
the Swiss Alps, on a specially 
escorted wal king tour through 
Switzerland's Valais region, home 
of the famed Matterhorn. Fred 
Jacobson, world renowned author 
and mountaineer, will lead selected 
small groups on hikes from two of 
the most famous mountaineering 
towns in the world. Zermatt and 
Saas Fee. But you also have the 
time to be on your own to enjoy the 
comforts of Switzerland. It's the 

best of two worlds. +
For more information 
write • -
Fred Jacobson, 
Swissair, 608 Fifth Ave., 
New York, N.Y. 10020. 
Or call: {212) 995-4400. 

You·II find everything 
from boots to binoculars. 

packs to parkas. In the new EMS 
color catalog. Tents, sleeping bags, 

clothing, EMS sew-ii-yourself Kits, climbing and 
h1k1ng gear . . plus valuable information and 

advice on how to select. use and care for 
quality outdoor equipment and accessories 

I.I Specialists ,n Lightweight Camping 
and Mountameering Equipment 

0 Send me a free copy ot your comple1e cola, ca1a1og 
of outdoor equipment clOlhmg and accessories 

Name _____________ _ 

Address ___________ _ 
City ________ _ 

State ___ Zip ___ _ 

Eastern Mountain 
Sports Inc. 
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News 
OCS bill reintroduced 

Bills to update procedures for oi l and gas leasing and development on the Outer Continental Shelf 
(OCSJ were reintroduced in both houses of Congress. The bill contained in last year's conference 
report was reintroduced in the House as H.R. 1614 and in the Senate as S. 9. The House also voted 
to continue its ad hoc select committee on the Outer Cont inental Shelf. Last year's bill failed to 
pass in the final hours of Congress because of parliamentary maneuvers by opponents and the 
threat of a veto by President Ford. Given a more receptive administration and greater lead time, 
the bill can probably be considerably strengthened. In testimony given to the Senate Interior Com
mittee at hearings on his confirmation as Secretary of the Interior, Cecil Andrus said that he would 
"place in a holding status" the department's offshore leasing until the legislation is passed. Mean
whi le, the department has released a revised OCS leasing schedule covering 1977 to 1980. It pro
poses many new sales, including six in the Gulf of Mexico, three on the Pacific Coast, nine in 
Alaska, and seven on the Atlantic Coast. 

Strip mining bill introduced 

Legislation to apply federal leverage to the 
states to protect land from irretrievable dam
age by coal strip mining has also been intro
duced. In the House the legislative vehicle is 
H.R. 2, by Interior chairman Udall. In the Sen
ate, the bil l is S. 7. Both the House and Senate 
interior committees intend to make stripmining 
legislation their number one priority. The 
Carter administration also. supports enactment 
of a bill. 

Joint Committee on Atomic Energy 
stripped of legislative powers 

The House of Representatives, following an 
earlier recommendation by the Democratic 
Caucus, voted 256 to 142 to dismantle the legis
lative functions of the Joint Comm it tee on 
Atomic Energy (JCAEJ. The committee has been 
a strong nuclear-energy advocate ever since its 
creat ion in 1946. As such, it has been a major 
congressional obstacle to redirecting U.S. 
energy priorities. This paves the way for a more 
balanced approach to energy legislation by the 
new Congress. 

More administration appointments-so far, so good 

News of appointments to key administration environmental positions has continued to flow in 
since the inauguration. The first was that of former Representative Patsy M ink (D-Hawaii) to be 
Assistant Secretary of State for Oceans, International Environment and Scientific Affairs. While 
in Congress, Ms. Mink was consistently given high scores by the League of Conservation Voters, 
and while chairing the important Mines & Mining Subcommittee of the House Interior Committee, 
she worked hard in the effort to obtain passage of a stripmining bill. 

The appointment of California Assemblyman Charles Warren as chairman of the Council on 
Environmental Qua I ity made environmentalists jubilant. He had served as chairman of the Cali
fornia Assembly's Committee on Resources, Land Use and Energy. His accomplishments include: 
creat ing the state's Energy Resources Conservation and Development Commission; supporting 
nuclear safeguards legislation that became law; contributing significantly to state coastal legisla
tion; and replacing the tax on standing timber with a yield tax on harvested lumber. 

A third appointment, that of John F. O'Leary as head of the Federal Energy Administration, was 
greeted with somewhat less enthusiasm. O'Leary had most recently been head of the New Mexico 
Energy Resources Board. Although environmentalists in New Mexico characterized him as "intel
lectually honest" and "receptive," and credited him with taking some signif icant steps with regard 
to solar energy and energy conservation in that state, he was, at the same time, criticized for ac
cepting high energy-demand projections supplied by industry and for supporting the $100-bi llion 
Rockefeller energy-subsidy plan. 

Oil storage proposed 

In December 1976, the Federal Energy Ad
ministration (FEA) issued a report on a pro
posed oil-storage scheme as a hedge against 
another oil embargo. While environmentalists 
have generally favored the idea of oil storage, 
the report has raised concern about the poten
tia l impact of the particular sites chosen for 
storage. As proposed, the system would place 
some 150 mill ion barrels of oil in a number of 
salt domes in delicate and productive wetlands 
along the Gulf Coast. Environmentalists feel 
that this proposal is too hasty, that considerable 
environmental damage could result, and that 
better sites are available, including a northern 
band of Gulf Coast domes located in dry areas, 
as well as salt beds in New York, Illinois, Ohio, 
and Michigan. 

Club members participate in bird rescue 

Since the Argo Merchant ran aground off New 
England there have been at least seven signifi
cant tanker mishaps near U.S. shores. Of spe
cia l concern to the Club was the Olympic 
Games, which ran aground in the Delaware 
River, spilling 134,000 gallons of oil. The oil 
could not be fully contained, and was washed 
up on the river banks. Doug Jeffers and 
Paulette Nenner of the Club's National Wild-
1 ife Committee led sixteen Club members 
to Wil mington, Delaware, to aid in saving 
waterfowl. The Club's Delaware Group rented 
and organized an emergency cleaning center 
where oil-soaked ruddy ducks, Canada geese, 
black ducks, mallards and scaup were washed 
in a nontoxic detergent, dried and fed. 



News 
Board of Directors sets priorities and adopts policies 

Meeting in Washington, D.C., the Club's board of directors established legislative priorities for the 
next two years. These will focus the Club's lobbying efforts during the 95th Congress on really key 
issues. At the top of the list of major campaigns is the protection in Alaska of more than 100 mil
lion acres of National Interest Lands as parks, wildlife refuges, and wild and scenic rivers. Renewal 
of the Federal Water Pollution Control Act, amendments to the Clean Air Act, legislation to 
conserve energy (probably focusing on utility-rate reform), passage of the Endangered American 
Wilderness Act (an omnibus package of Forest Service de facto wilderness areas), renewed efforts 
to obtain a federal strip-mining control bill, and improvements in the Outer Continental Shelf 
lands Act (which governs offshore oil and gas leasing) will also be major campaigns. In addition, 
the board took a significant new step by deciding to work toward ensuring that proposed urban 
public-works legislation is environmentally beneficial. Among regional, area-specific issues, those 
of highest priority for the Club were declared to be the following: Redwood National Park, Mineral 
King, locks and Dam 26, the Boundary Waters Canoe Area, the proposed Tall Grass Prairie 
National Park, Great Smoky Mountains National Park wilderness, the Atchafalaya Swamp, and 
opposition to such environmentally harmful water projects as Russell Dam, Dickey-Lincoln Dam, 
Tocks Island Dam and the Tennessee-Tombigbee Canal. The board also adopted policy statements 
on energy subsidies and recombinant DNA research, and an interim policy on transportation. For 
copies of any of these statements, write to the Club's Conservation Department, 530 Bush St., San 
Francisco, CA 94108. 

Ford keeps restrictions on 
predator poisoning 

In a victory for both environmentalists and 
coyotes, former President Ford decided against 
rescinding former President Nixon' s executive 
order restricting the use of predator poisons on 
federal lands. Lifting the ban would have re
sulted in the wholesale poisoning of not only 
coyotes, but numerous nontarget animals. The 
Club is not opposed to predator control per se. 
But rather than large-scale slaughter of many 
innocent animals, the Club supports limiting 
control efforts to areas where a species is caus
ing significant damage and to elimination of 
only the harmful individuals. Use of live traps 
that contain animals w ithout serious harm, so 
that nontarget species can be released, has 
proven an effective and economical predator 
control method in both Kansas and Missouri 
since the 1940s. 

Alaska lands bill introduced 

On the first day of the 95th Congress, Repre
sentative Morris Udall (0-Arizona) introduced 
the conservationist-backed bill, H.R. 39, to add 
almost 115 million acres in Alaska to our na
tional conservation systems. The lands pro
posed for inclusion are: National Parks and 
Monuments, sixty-four million acres; National 
Wild and Scenic Rivers, four million acres; and 
National Wildlife Refuges, forty-six million 
acres. In addition, another 4.5 million acres 
now reserved in the Tongass and Chugach 
national forests are proposed for classification 
as wilderness. The bill now has some seventy
five sponsors. Edgar Wayburn, Chairman of the 
Club' s Alaska Task Force, commented: "This 
is the beginning of the last and greatest legis
lative opportunity of our lifetimes to dedicate 
for future generations vast and significant land
scapes and natural ecosystems large enough 
to protect a wide spectrum of animal and plant 
life. We have less than two years to succeed, 
and we must succeed." 

BWCA update: logging moratorium 
agreement reached 

The Boundary Waters Canoe Area logging con
troversy has been resolved somewhat, and 
Minnesota environmentalists are pleased and 
rel ieved. A Club suit brought to prohibit t imber 
cutting on lands under consideration for inclu
sion in the BWCA had been overturned and the 
injunction lifted by the eighth circuit court, 
leaving the area legally free to be logged. How· 
ever, environmentalists and the timber industry 
were able to reach agreement on a six-month 
moratorium on logging in those areas of the 
Superior National Forest under consideration, 
and it is hoped this will be a long enough time 
for Congress to reconsider the BWCA bill. 

Ways to reduce oil spills recommended 

In Washington, D.C., Eldon Greenberg, of the 
Center for law & Socia I Pol icy, represented 
Club and other environmental groups in testi
fying before the Senate Commerce Committee, 
which has been considering the rash of recent 
oil spills. Greenberg said that in addition to 
needed and long-delayed action by the Coast 
Guard under the Coast and Waterways Safety 
Act, the law itself should be strengthened. He 
also recommended that the U.S. consider estab
lishing a 200-mile-wide pollution-control zone 
to protect the marine resources now covered by 
the 200-mile fisheries jurisdiction established 
last year. He recommended that "in order to 
overcome the inbred and conservative r\ature 
of the Coast Guard bureaucracy inherent in its 
military structure," either the standard-setting 
authority over marine pollution shou Id be given 
to the Environmental Protection Agency, or 
greater civil ian control should be exercised over 
the Coast Guard. 

SIERRA CLUB 
Em bossed Pewter Buckle 

2½" X 2" 
fits belts to 1 ¾" 
$5.00 POSTPAID 

Illinois residents add 5% tax 
Send check or money order 

Piasa Palisades Fund 
1128 STATE ST. 

ALTON, ILL. 62002 

All proceeds To Be Used 
For Conservation 

Gt(N CANYON DAMN 

Buying a Jim Stiles T-Shirt won't 
bring Glen Canyon back. It will, how
ever. help support the Canyon Country 
Council in its efforts to preserve the 
remaining wilderness resources and 
wild & scenic rivers of the Colorado 
Plateau region. Support CCC. Buy a 
dam T-shirt. 

Canyon Country Council 
Box 613, Dept. S 
Moab, Utah 84532 

Please send me __ Glen Canyon 
Damn T-shirts at $4.95 each, plus 55¢ 
(postage & handling) per order. 

enclose check or money order 

size: x-lg. lg. med. sm. (circle one) 

yellow shirt, black design Name ___________ _ 
Street ___________ _ 
City ____ State ___ Zip __ 

(Utah residents please 
add 30C for sales tax) 
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Guest Opinion 
From time to time in this space we present "Guest Opinions"-messagesfrom prominent individuals 
who are not primarily involved on a daily basis with environmental concerns, but whose voices 
should be heard by those of us who are. Their viewpoints on various conservation issues, while in
herently imeresring and important ro us, do nor necessarily reflect or represent Sierra Club policy. 

The Editor 

Human Needs and Natural Constraints 
UNEP and the World Environment 

Mostafa K. Tolba 

Mostafa K. Tolba is executive director 
of the United Nations Environment Pro
gramme, whose headquarters are in Nai
robi, Kenya. 

I
n an opening statement to the Govern
ing Council of the United Nations 
Environment Programme (UNEP), 

meeting in Nairobi in March and April 
1976, I outlined a number of principles by 
which UNEP would be guided in the future 
planning of its activities. 

The first principle and the starting point 
of UNEP's work should be to satisfy basic 
human needs for food, shelter, clothing, 
medical care, education and creative, pro
ductive work without, at the same time, 
producing adverse impacts on resources 
and the environment. It is UNEP's job, 
therefore, in cooperation with other mem
bers of the UN, to promote in both rich 
and poor countries alternative life styles 
and patterns of development. These new 
life systems would seek to demonstrate that 
our objectives can be achieved without de
stroying our resource base or transgressing 
the limits of biological tolerance of the 
planet's life-supporting systems. 

The human species is part of nature. The 
quality of life and the level of material 
well-being we can expect to enjoy depend 
on several factors related to this fact. Most 
important among them are: the resources 
nature has made available; the speed, man
ner and technology by which resources are 
exploited and used; the level of distribution 
of the benefits gained from such use; the 
existing population and its rate of growth; 
and the nature of the demands we make 
on resources. 

We affect the environment through our 
social and economic behavior, and the 
process has been greatly increased during 
this century by breakthroughs in the physi
cal, chemical and biological sciences. In 
recent years, we have become increasingly 
aware that there are, at least, physical 
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limits to our actions, and, more important, 
that these actions in turn have beneficial 
or adverse impacts on the environment. 
Hence, by environmental management, we 
mean management of the human actions 
that affect the environment. To achieve 
this, to attain the social consensus and 
economic means necessary to guide our ac
tivities so they no longer destroy the en
vironment, has become a fundamental 
necessity of our times. 

One of the greatest challenges facing us 
today is to satisfy the basic needs of all 
people without simultaneously destroying 
the resource base from which those needs 
must be met. The question immediately 
arises whether we have enough resources. 
This requires research into complex ques
tions such as what resources are available, 
how they are distributed and the ways in 
which they are being used. It also suggests 
the desirability of establishing alternative 
styles within the constraints of resource 
availability and the least possible environ
mental disruption. 

This is where the interrelationship be
tween environment and development comes 
in. In terms of satisfying human needs, the 
environment can be thought of as the stock 
of physical and social resources available 
at a given time. This stock changes over 
time, and the rates and kinds of change are 
important dimensions of the environmen
tal-management process. The resources 
available for the satisfaction of human 
wants and needs comprise the physical en
vironment. These resources include not 
only forests, minerals and the like, but also, 
for example, adequate and reliable rainfall, 
moderate temperature and other climatic 
factors that affect agricultural production 
and energy consumption. 

Development, on the other hand, is a 
dynamic process aimed at improving hu
man well-being through the use of the stock 
of physical and social resources available. 
It involves all nations. It is a process that 
does not yet have a recognized conclusion, 
nor a final goal of achievement. The more 
technologically advanced nations continue 
to seek new means of improving their use 

of natural resources and enhancing the 
welfare of their people. Developing nations 
are striving hard to improve the economic 
well-being of their people, often using as 
their target the standards of living now en
joyed by the developed countries. All na
tions are making efforts, and will continue 
to do so, toward more development, so the 
process is global and continuing. 

It is true that industrial and agricultural 
development have created many environ
mental problems, from the pollution of 
water, land and air, and the consequent 
costs in human health and well-being, to 
the spread of the deserts, largely through 
mismanagement of natural ecosystems. 
These threats are not localized, and by 
themselves, or through their interactions 
with other factors, become matters of re
gional or global concern. An example is the 
possible impact on global climate of the 
continued combustion of fossil fuels to 
meet energy demands. Such cases consti
tute possible dangers to the "outer limits" 
people must respect for our long-term good 
and even for survival. 

But it must also be realized that many 
environmental problems are caused by lack 
of adequate development. Today there are 
hundreds of millions of people whose basic 
needs for food, shelter, clothing and med
ical care are not being satisfied; hundreds 
of millions more lack access to even a rudi
mentary education or regular employment. 
This is not only an intolerable situation in 
human terms, it also has serious environ
mental consequences. For example, the 
relentless pressures that arise when basic 
needs are not met can erase the resource 
base from which man must inevitably gain 
his sustenance. The destruction of forests, 
the loss of arable soil, the loss of produc
tivity through disease and malnutrition, 
and the increasing pressure on fragile eco
systems that so often result from poverty, 
are as significant as the pollution created 
by industry, technology and overconsump
tion by the affluent: both lead to the rapid 
depletion of natural resources. 

New kinds of development must recog
nize the limitations as well as the opportun-



ities inherent in the natural resources upon 
which all human activities depend. It is 
now clear that past patterns of develop
ment in both industrial and developing 
countries have been characterized by such 
serious environmental damage that they are 
simply not sustainable over the long term. 

It is clear that new kinds of development 
should avoid irrational and wasteful use of 
resources. The most blatant instance of 
such irrational use is the projection of 
profligate life styles as desirable ways of 
achieving human happiness. To take just 
one example: much extra energy is used at 
the manufacturing stage to produce tins of 
drink with pull-tab stoppers, so as to save 
the minuscule effort of punching the hole; 
and resources are deliberately designed to 
be lost when throw-away tins are produced 
rather than reusable glass bottles. 

Taken to extremes, human actions can 
cause irreversible damage to natural re
sources. An example of totally irreparable 
destruction is soil that has been eroded by 
wind and water action and that now ac
cumulates at the bottom of the sea. An 
example of near total destruction is the 
over-cutting of forests: when trees are cut 
down, seeds of regeneration destroyed, and 
soil previously held by the root system 
wasted away, the forests may be virtually 
impossible to replace. Less irreparable, but 
still costly, is forest destruction that results 
in the loss of seeds but not soil; the lands 
affected could be replanted, but it may 
take a century or more for them to support 
productive forests again. 

If development is to be sustained, its en
vironmental impact must be assessed and 
protective approaches adopted. Thus, the 
concept of continued environmental assess
ment is important, and at UNEP its global 
application is called Earthwatch. It embod
ies four functions: evaluation and review, 
research, monitoring and information ex
change. Evaluation and review provide the 
analysis to identify gaps in knowledge and 
action. Research provides new information 
or new interpretations of old information, 
which may lead to a better understanding 
of environmental problems and thus pro
vide guidance for the decision-making 
process. In a continuous and systematic 
fashion, monitoring · gathers certain data 
on specific environmental variables and 
evaluates such data to determine and pre
dict important short- and long-term envi
ronmental trends. Information exchange 
provides data to the scientific and techno
logical communities and so ensures that 
decision-makers at all levels have the bene
fit of the best information available, at the 
appropriate time and in the most usable 
form. 

Since its inception a few months after 
the 1972 Stockholm Conference, UNEP 
has begun to develop and apply this theo
retical concept in practical terms, the 
most marked progress being in the field of 
monitoring and information exchange. A 

Global Environmental Monitoring System 
(GEMS), an International Referral System 
(IRS) and an International Register of Po
tentially Toxic Chemicals (IRPTC) have 
been established. 

The purpose of GEMS, a global network 
of monitoring systems coordinated through 
the efforts of UNEP, but executed by a 
number of United Nations agencies and 
other bodies, is to establish the means of 
understanding rapidly and correctly the 
changes brought about in the global envi
ronment by mankind's actions. Seven goals 
have been set for GEMS: (1) to establish an 
expanded human-health warning system; 
(2) to assess global atmospheric pollution 
and its impact on climate; (3) to assess the 
extent and distribution of contaminants 
in biological systems, particularly food 
chains; (4) to assess critical environmental 
problems relating to agriculture and land 
and water use; (5) to assess the response of 
terrestrial ecosystems to the human pres
sures exerted on them; (6) to assess the state 
of marine pollution and its impact on ma
rine ecosystems; and (7) to improve the 
monitoring of the factors necessary to 
understand and forecast natural disasters. 
Though it is an extensive system and an 
ambitious concept, which will take many 
years to realize completely, we have already 
made substantial progress in getting new 
monitoring operations under way and ex
isting ones coordinated. 

The IRS does not deal in information 
itself, but provides a switchboard to put 
the seeker of information in touch with its 
provider. When fully operational, and sup
ported by a network of national focal 
points, the IRS will be a most valuable 
tool in providing governments, decision
makers, professionals, research workers, 
educators and others with ready access to 
sources of environmental information. 
IRPTC will provide the means to handle 
data and answer queries about environ
mentally significant chemical substances. 
It is expected that IRPTC, like IRS depen
dent upon the support of national centers 
for the supply and updating of data, will be 
operational within eighteen months or so. 

The ultimate purpose of the assessment 
program must be to provide early warning 
of any regional or global threat to human 
welfare, even survival, resulting from un
planned activities that transgress the "outer 
limits." The information collected must be 
disseminated widely by the policy planners 
and decision-makers in an easily under
standable format so that it can be used 
effectively in the development of environ
mental-management strategies. It may also 
require an appropriate legislative frame
work within which such actions can be 
controlled. This is why environmental law 
is being given increasing attention. 

UNEP is currently initiating demonstra
tion projects that will use the best possible 
scientific information available while en
suring its suitability to local conditions and 

The 
New Yorkers 
Who Hustle 
theWind. 

Street life in o metropoliton oreo 
often inspires genius. And thot genius con 
be funneled two woys-good or bod. 

The 11th Street Movement in Mon• 
hotton·s Lower Eost Side hos funneled their 
genius on fhe good side with o unique 
energy saving project involving windmills 
ond solor ponels. 

This project is just port of the Erner· 
gency Energy Conservotion PrOQrom op
eroted by the Community Services Ad· 
ministration. CSA hos estoblished many 
demonstrotlon programs designed to find 
new and better ways ta help the poor and 
elderly cope with what for them is a con• 
tinuing energy crisis. 

The program has a broad base. 
covering everythin9fromdevetopment of 
low cost solar heating and wind genero• 
tors to experiments with energy conserv• 
ing farming technologies. 

But helping people help them• 
selves isn't an easy task. Simply put, it 
demands community support-Your sup• 
port and the support of local ond stale 
governments. 

If you think this effort is worthwhile, 
toke action, contact your locol Commu· 
nity Action Agency or Community Ser· 
vices Administration Washington. D.C. 
20506. 

There ore thousands of people who 
want to help themselves. like the 11th 
Street Movement- they learned how to 
catch the wind, so they'll no longer be a 
victim of the elements. 
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needs. A good example of this approach is 
an estuary in Colombia where UNEP has 
been working with local authorities to de
termine the feasibility of increasing oyster 
production. By focusing not on oyster pro
duction per se, but on the entire estuarine 
biomass, as well as the local fishery econ
omy and technology, it is hoped to clarify 
for planners their range of options and con
sequences of action in terms that will lead 
to development of the estuary for the maxi
mum long-term benefit of the local people. 
Several other demonstration projects, il
lustrating different aspects of environ
mental management, are being developed 
elsewhere. 

UNEP already has a substantial amount 
of information on the problems associated 
with environmental management in areas 
such as human settlements, public health 
and arid lands. This information and expe
rience can be used by both developed and 
developing countries, depending on their 
needs and requirements, and we are giving 
high priority to improving the mecha
nisms for disseminating such technical 
information. 

In the years ahead, we face the tasks of 
meeting the minimum human needs of 
mankind and avoiding environmental ca
tastrophes. We do not believe that disaster 
is inevitable, but the urgency is extreme: 
there is very little time in which to set right 
our approach to environmental manage
ment and to meet the legitimate demands 
of the world's poor. What is necessary, 
rather than incremental ad hoc steps, is in
tegrated environmental management based 
on the realization that the ultimate self
interest of all nations is inevitably bound in 
an inescapable web of interdependence. 
We shall need to act far more thoroughly 
and speedily than we have thus far to re
dress environmental and human grievances, 
and we shall need to harness the energies 
of all society in this effort. But the job is 
not insurmountable: given enough political 
will, adequate resources, and good envi
ronmental practices, the obstacles can be 
overcome. 

As the Cocoyoc Declaration, adopted by 
the UNEP/ UNCTAD Symposium on Pat
terns of Resource Use, Environment and 
Development Strategies, states: 

We have faith in the future of mankind on 
this planet. We believe that ways of life 
and social systems can be evolved that are 
more just, less arrogant in their material 
demands, more respectful of the whole 
planetary environment. The road forward 
does not lie through the despair of doom
watching nor through the easy optimism 
of successive technological fixes . It lies 
through a careful and dispassionate as
sessment of the "outer limits," through 
the cooperative search for ways to achieve 
the "inner limits" of fundamental human 
rights, and through all the patient work 
of devising techniques and styles of de
velopment which enhance and preserve 
our planetary inheritance. SCB 
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FDffl FON & FITNESS IN 
THE COLORADO ROCKIES 

FIT.NESS WEEK. lo gel lhe most ~ 
oul of your wilderness expenenoe. S 
Tenrus, SW1mmmg, hslung, 1ogg1ng, 
basic gymnastics, soccer, hall-day 
lukes & an mtroduction lo lhe sport 
of orienteenng. Session: July 17-23. WILDERNESS 
WEEK: backpackmg lrek lhrough lugh counlry 
wilderness. Learn basic skills - campmg, map read
mg, cooking & mountam safely. Session: July 24-30. 

For detailed mformalion 

SCANDINAVIAN LODGE 
Ml. Werner Tratning Cenler, P.O. Box 
5040, Steamboat Village, Colo. 80499 

(303) 879-0517 

. is an environmental newsletter in
tended especially for kids age seven 
and older. Published six times a year, 
Somebody Do Something! contains in
teresting art icles, book reviews, pro
jects, and environmental activities. For 
a year's subscription, send $4.00 to 
Somebody Do Something !, Sierra 
Club, Dept. M, 530 Bush St., San 
Francisco, CA 94108. 

THOREAU 
COUNTRY 
h Hrrbrrt 11.' G/r,i;M 

''A big, handsome book 
which should delight 
Thoreauvians and photo
graphers and nature-lovers 
in general." - The Atlantic Monthly 
Photographs and Text Selections 
from The Works of H. D. Thoreau 
Edited by Mark Silber. 
Introduction by Paul Brooks. 

"Should not only appeal to lovers of 
Thoreau, but make us aware of the 
work of a major pioneer photog
rapher who has been overlooked." 
- Library Journal. With 121 photo
graphs reproduced in duotone. 
Hardbound and paperbound. 

SIERRA CLUB BOOKS 

NEW from ~ 
Information Services! 'V 

The new lourth edition of fhe Sierra Club PolilicaJ Hand
~ a brief description of the national political pmcess and 
how Club members can be effective in inlluencing public 
policy decisions, is now available from lhe Club's office ol 
Information Services. II covers legislative and administra
tive developments, the Club's new role in electoral politics, 
and working lo get good media coverage. The handbook is 
available tor 75c each prepaid; fhe price includes lhe cost 
of handling and postage. 

The handbook is but one of many useful articles, brn• 
chures, pamphlefs and other materials available lrom lhe 
Club through lnlormalion Services. For a complete lisl. or 
to order the handbook, wrife: Information Services. 530 
Bush St, San Francisco, CA 94108. 
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"Tells everything about 
fighting and winning 
environmental battles." 

-Environment M onthly 

Edited by James Robertson 
and John Lewallen 
'This essential sourcebook can ma ke 
giant-killers o f us all. Eighteen sto
ries of citizens who have fought with 
high humo r, guts, and determination 
for the gree ning of their piece o f 
America . . . a nd a shrewd a nd de
tailed battle pla n for the ordinary 
citizen ... telling when, where, a nd 
how to meet the e nemy. 
- The Booklist. Paperbound 
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The Windmill Renaissance 

T he most nearly inexhaustible 
source of energy yet available to 
us is the sun. It bathes the earth 

with radiation, and the wind derives its 
strength directly from this energy. 
Windmills have often enhanced both 

Volta Torrey is the author of Wind 
Catchers (The Stephen Greene Press, 1976). 

VOLTA TORREY 

the earth's productivity and its beauty, 
without ever polluting the air, water, 
or soil. But when nuclear power was 
first demonstrated at Alamagordo, 
New Mexico, thirty-two years ago this 
summer, further development of wind
e nergy conversion systems in the 
United States virtually ceased, and 
was not resumed until recently. 

The Persians caught bits of the 
wind's energy more than ten centuries 
ago to irrigate gardens in their arid 
land. Their crude sails revolved hori
zontally, like carousels, and a few like 
them are still turning in Afghanistan. 
Five centuries ago, Northern Euro
peans caught more of the wind's 
energy with nearly vertical sails, 
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which were copied here until about 
100 years ago, when our inventors 
substituted small many-bladed fans 
for the long rectangular sails of the 
Dutch, English and other European 
peoples. 

The American windmills cost less 
to construct, were easier to manage 
and yielded enough energy to lift 
water from deep wells. When we 
celebrated our first centennial year, 
dozens of new factories were beginning 
to produce millions of dollars worth of 
windmills. The plants were clustered 
near Chicago, and the wind-driven 
engines exhibited at the Columbian 
Exposition on that city's lake front 
were one of its most spectacular attrac
tions. Sears, Roebuck & Co. and 
Montgomery Ward sold thousands 
by mail, and windmill manufacture 
provided work for men whose labor 
was no longer needed on farms because 
of the increasing mechanization of 
agriculture. 

Role of early windmills 

The windmills they produced helped 
homesteaders survive and eventually 
prosper on the semiarid Great Plains 
west of Omaha. They also filled track
side tanks with water for the locomo
tives that first crossed the continent. 
Vo lu nteer firemen saved flimsy 
wooden buildings in frontier towns 
with water pumped by windmills, and 
many Americans soon had running 
water in their homes for the first time. 
Windmills became a significant factor 
in our country's exports, and the in
dustry throve until rural electrification 
reduced the demand for its products. 

The fans on the farmers' towers re
volved too slowly to generate electric
ity. More speed was obtained by re
placing them with two- or three-bladed 
"impellers," which resembled the pro
pellers on airplanes. This rejuvenated 
the windmill business for a few years 
after World War I, but the little aero
generators could only deliver direct 
current, which was expensive to store 
and incompatible with the alternating 
current the utility companies poured 
into transmission lines from their 
steam and hydroelectric plants. 

This technical obstacle to the use of 
the wind was reduced during World 
War II. If nuclear energy had not 
seemed so promising to most of our 
engineers, legislators and investors 
when that war ended, the wind might 
be generating millions of kilowatts for 
our utility companies today. 
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Palmer Putnam, a Boston engineer 
living on Cape Cod in the 1930s, was 
impressed both by the wind's strength 
there and by his utility company's 
monthly bills. He thought the wind 
should be used to reduce the cost of 
electricit-y and, with Dr. Vannevar 
Bush's help, he interested dozens of 
eminent engineers and scientists in de
signing a gigantic wind-driven power 
plant. New England utility executives 
concerned about increasing demands 
on their hydroelectric plants found 
Putnam's ideas attractive, too. The 
S. Morgan Smith Company, a leading 
builder of water turbines, then under
took the construction of the most 
powerful wind turbine ever built. 
General Electric produced a syn
chronous generator for it, and the 
machine was erected during the war on 
a high knolJ in Vermont calJed Grand
pa's Knob. 

It was able to feed enough current 

for a small town into New England 
companies' transmission lines. But the 
builders and operators were handi
capped by other war-time demands, 
and one of the two big impeller blades 
in the rotor broke loose. That wind 
plant could have been repaired and 
modified, but it was built without gov
ernment help; and the S. Morgan Smith 
Company could not afford to continue 
the work on it. So the company decid
ed to tear it down for junk when the 
atomic bombs ended the war. No other 
such mighty turbine has since been 
built anywhere in the world. 

Although you seldom see a station
ary wheel drawing useful power from 
the wind in our cities or suburbs today, 
tens of thousands of fan wheels are 
still pumping water for cattle on West
ern ranches, on scattered farms and in 
the less developed countries. Three 
years ago, two American factories 
were still producing a few windmills 



to run pumps, and a third company 
was still manufacturing small aero
generators that often have proven espe
cially valuable even though they yield 
only a few watts of electrical energy. 
Those bits have enabled radio opera
tors to stay on the air in electrical 
blackouts to direct rescuers to victims 
of severe storms, earthquakes and 
similar emergencies. During the first 
winter that we were asked to save 
energy in the United States, those 
little "Windchargers" also kept a few 
Christmas trees lit for us. 

The prices demanded by the Arabs 
for their petroleum account largely for 
our current interest in further develop
ment of a source of energy used in their~ 
part of the world long ago. Our big~ 
federal Energy Research and Develop-~ 
ment Administration (ERDA) categor-6 

izes wind as a subdivision of solar 
energy and has increased support for 
studying it, but thus far it has pushed 
development of nuclear and other 
sources of energy much more enthu
siastically. 

Windmills today 

Our biggest wind-energy conversion 
system today is a 100-kilowatt machine 
designed by space engineers and erect
ed on the Ohio Shore of Lake Erie 
near Sandusky. It is less than a tenth as 
powerful as the one on Grandpa's 
Knob, but similar to it in many re
spects. Beaumont Smith, former presi
dent of the S. Morgan Smith Com
pany, and Carl Wilcox, one of its engi
neers, were honored guests at the dedi
cation of the Ohio plant last fall. 
"After thirty-five years," Mr. Wilcox 
observed, ''our ideas have been proven 
worthwhile." On this machine, ERDA 
expects to test new concepts and com
ponents for more powerful wind tur
bines, and several aerospace com
panies are competing for contracts to 
produce them. 

Although the Ohio plant is the larg
est one now running, many other new 
types are generating smaller amounts 
of electricity elsewhere. Almost any 
home handyman can build a windmill 
that will pump water, but building an 
economical, efficient aerogenerator is 
still a complex technical challenge. 

At Albuquerque, New Mexico, in 
the Sandia laboratories that ERDA in
herited from the Atomic Energy Com
mission, a small team of aerodynamics 
specialists has built a modern rotor 
that revolves parallel to the ground, the 
way the world's first windmjl)s did. In-

either the hub or the rim. The wheel 
weighs less than the old type of fan 
and is easier to support at an appro
priate height. This turbine can either 
run a pump mechanically or generate 
electricity. 

Both on our big ranches and in many 
other places still remote from transmis

- -,-,,----=,.-,,--1. sion lines, some machine of this sort 

stead of catching the wind with simple 
sails, this one does it with scientifically 
designed bow-shaped airfoils. Engi
neers call this a "vertical axis wind tur
bine" because the axis of rotation is 
perpendicular both to the earth's sur
face and to the windstream that drives 
it. Several similar turbines are being 
tested in other states and Canada. The 
Sandia team believes this kind of 
machine will prove to be best for gen
erating electricity, and ERDA has 
applied for a patent on its experi
menters' innovations. 

At Mukwonago, Wisconsin, a tech
nological commune called "Wind
works," sponsored by Buckminster 
Fuller, has been especially interested in 
small aerogenerators that anyone 
handy with tools might assemble. This 
group has devised new kinds of vertical 
rotors, towers and power converters. 
With one of the latter, the owner of a 
Windworks system might make his 
utility company's meter run backward 
whenever the wind produced more 
power for him than he was using. Rep
resentative Henry Reuss is testing a 
Windworks system at his summer 
home in Wisconsin. He has permitted 
his utility company to put a ratchet on 
his meter, however, to keep it from 
being reversed by energy from the 
wind . 

At Stillwater, Oklahoma, a newly 
organized firm called American Wind 
Turbine, Inc., began manufacturing 
another new type of windmill last 
year. The rotor on it is built like a bi
cycle wheel, with a rim around it so 
that power can be drawn from it at 

may be the most economical type of 
power plant yet feasib le. The wind 
that drives these and other new experi
mental machines costs nothing, and 
this accounts largely for the wind
mills' ability to survive competition 
from alternative energy sources. 

A tradeoff of esthetics for function 
may be required when the newest pro
totypes are built; such a tradeoff is an
ticipated with windmills to be erected 
on San Francisco Bay area hills. 

Windmills in art 

Generations of artists and children 
have found windmills especially fasci
nating. Rembrandt was one of the first 
of many painters who left us pictures 
of their countries' windmills. Since 
Shakespeare's day, perceptive writers 
have also sprinkled poetry, plays, 
novels, and essays with allusions to 
windmills. And city youngsters still 
leap out of family cars at a "Children's 
Farm" maintained by the National 
Park Service near Washington, to run 
and watch an old gray farm windmill 
pump water spasmodically into a tank 
for barnyard animals. 

Nostalgic senior Americans have 
spent millions of dollars to build repli
cas, import, restore, and reconstruct 
fine examples of windmills designed 
long ago in Europe. American wind
mills, too, are now attracting more at
tention; special bicentennial exhibits in 
the Smithsonian Institution last sum
mer featu red full-size models of two 
different types of windmills manufac
tured in the industry's heyday. 

Few authorities expect a windmill 
ever to generate as many megawatts of 
energy economically as a big thermal 
or nuclear plant, but most experts 
agree that wind-driven engines can 
provide supplemental power during 
peak loads. The most desirable sizes 
and types of wind-energy conversion 
systems can soon be determined, and 
economic as well as environmental and 
sentimental motives all suggest that 
more attention should be given to solar 
energy, including the wind, in formu
lating policies to provide our country 
with adequate energy. SCB 
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The Year of the Mushroom 

Polyporus versicolor 

SUSAN LARIVIERE 

G ood nature photographs seem to be taken in bunches. 
Whether it be trees or waterfalls, each year ends 

with a bountiful crop of one particular subject, as though 
nature endowed these elements with exceptional beauty 
and placed them in unusual abundance in our path. It may 
be that photographers become highly sensitive to those 
elements, thereby discovering them more frequently, but 
whatever the reason, this year, for us, was the year of the 
mushroom. 

Mushrooms are the fruiting bodies of fungi that grow in 
soil and wood. Lacking chlorophyll, they are incapable of 
photosynthesis and thus must rely for food on the tissues 
of other plants, either living or dead. These they decom
pose by means of powerful secreted enzymes which liber
ate the nutrients trapped in the tissues for use not only by 
the fungi, but other plants as well. Indeed, many species 
of trees would otherwise be unable to obtain nutrients 
from the soil. 

Our interest in mushrooms helped us enjoy nature from 
a new perspective. As we walked, our eyes combed the 
ground, the trees, the places where we knew mushrooms 
could grow and some where we didn't think they would. 
And we found them. Small, large, spherical and even 
amorphous mushrooms, in reds, yellows, oranges, 
browns and whites. The more we looked, the more we 
found. 

Finding good nature subjects to photograph partly de
pends on being in the right place at the right time, but 
mostly it depends on being sensitive to what is around you. 
This year was the year of the mushroom. What next year 
will turn out to be we don't know, but we look forward to 
the surprises ahead. 

Susan Lariviere and Ted Schiffman are members of the photog
raphy and wildlife committees of the Atlantic Chapter. 

Above, Coprinus disseminatus Below, Hygrophorus miniatll 





Robin Knox
Johnston, the 
first man to sail 
nonstop single
handed around 
the UXJrld is an avid 
Westsailorand/riend to . . . ~~ - N 

all cruising sailors who pass · N 

through England ,/ - ~ 
"" only sailors and friends and companions who help each :;:: 

other make their way across the oceans of the world. At ~ 
Westsail, sailors come together to exchange ideas, spin 
yams, and convince each other about their favorite way of ~ 
life. H you 're curious about cruising and a life at sea, caJI ~ 
your local cruising center for this year's schedule of cruising ~ 
events and speakers or write Westsail Corporation, Dept. ~ 
SCS,P.O. Box 1828, Costa Mesa, CA 92627. (If !':-: 
you enclose $5.00 you will receive a handsome satchel 
of literature on all the Westsail cruising sailboats.) 

Some 19 7 7 events to look forwarrl to: 
"Cruising life" half hour feature film ~ 
The return of 'i1n evening with Robin Knox-Johnston :r 5 
"Women who Sail" lecture series a, ,,..,.;.""aU fJ 
Kit boat building seminars "\A/~"-'1 d 

\\ ~tsail 28: 28' 3" x 23 ' x 9 '7" x 4 ' , I 3500 II:,;. r7(" <I'. 
WeslSail 32, 32•, 27'6", , ,, • s·, 19.soo lbs. ·en" ~ 
WeslSail 42: 42' 11" x 33'4" x 13' x 5'8" x 31.50011:,;. a, 1 rr ~ 
wes1lail 4 3, 42, 11" • 33, 4" • 13, , s, 8" • 31.soo lbs. ,worta ~ 

Here's one 
• 

Basics like the air we breathe, the 
water we drink, our complex, fragile 

magazine . 
that always 
gets down to 

basics. 

ecology. THE SIERRA CLUB BUL
LET! N is the monthly magai.ine of the 
Siem1 Club, America's oldest conser
vation organization. The Bu/le1i11 is 
devoted not simply to celebrating the 
wonders of nature but to providing its 
readers with the kind of fact-lilied 
repons they need to understand the 
wilderness and to protect it from 
unwise use. Nat\lral scientists, political 
scientists. journalists and concerned 
citizens are among our contributors: 
aniclcs cover the fuU range of national 
and international environmental 
issues. To be sure you don't miss 
another info,mative ·reature, another 
exceptional ponfolio of evocative full
color photographs, or another action 

-, . ::JM alcn, order your subscription today. 

CJ... r~ •••••••••••• 
'6 1:l,,'/J:'1 •. S ien-a Club Bulletin <•t-,11 P.O. Box ?9S9, Rincon Annex 

San FranclSOO, CA 94120 
I ,~ould like.· 10 ~u~ribc to the Bullet,n 
lor ___ ,ca~. 

U.S.A.: 

\ H":11' SR 
2 \'l.':11 .... $16 
J \car, S20 

/,11"ma1,onal 

I , ear SIO 
2 ,ear~ S20 
3 Han. S2S 

I c·nt·lo,c mv 1.:hc-d, or moncv order' lor S 

The authorilative history of clunbing in Colorado. America's most mountainous state. 
SPECIAL OFFER - 20% off 11st price. 

The Naked Edge 

CLIMB! by Bob Godfrey and Dudley Chelton 

Published for THE AMERICAN ALPINE CLUB by 
WESTVIEW PRESS (Frederick A. Praeger. Pub.) 

8 ½ " x 11.. Hardcover 262 pages 210pholos 

Publication date June 1977 Price $14.95 
Order before May 30 $1 1. 95 

Foreword by TOM FROST 

Con1nbut0fs include 

Royal Robbins 
Tom Hornbein 
Gerry Roach 
Layton Kor 
Steve Kom,10 
Bob Culp 
Henry Barber 
Pat Ament 

"The bes/ climbing photos I have ever seen." 
-TomFrosr. 

CUI here 

: Ma,t 10 A ALPINE HOUSE P.O Box 1763. Boulder. Colo 80306 ' : 

I Pleasesend __ copoesof CLIM B! al S11.95 ($1495after May 30th) · 75c pos1age : 
l Colo Res add 52< tax 1 
1 Name 
I I Address __________ _ Amount endosed ____ _ 

I 
I 
I 
I 
I 
I 
I 
I 

C11y _________ State ______ Z,p __ _ 

Orders must be accompamed by check or money Ofder payable to ALPINE HOUSE 

0 Master Charge O BankAmencard O check here 
# ________________ Our group 1s 1nterns1ed ,n spon

: MI C area no _____ _ 
sormg a SLIOE1FILM show from 
CLIM B! Please send details 

I 
I 
:_, ______ s_~-~-~-"~-"_-_-__________________________ e __ x~-•~-~•-~-"_-_., ___ ~~o~:_~'- g~~u~------------



• y 
soles 

for climbers 
Mountaineers aren't the only climbers enjoying the 

benefits of genuine VIBRAM soles these days 
because now, there exists a variety of new styles that 

are made especially for all kinds of outdoor 
activities - tree climbing Included. These styles, 

identified by the octagonal trademark on the sole 
give you superior traction, longer wear and 

lightweight comfort - the same famous features that 
have made VIBRAM the world's most trusted name in 

soles. So whatever you do in the great outdoors, 
do It with confidence on VIBRAM soles. They stand 

for real down-to-earth value on better quality, 
outdoor footwear. 

Write for a free brochure relating the development of 
VIBRAM soles and/or send 25¢ for a miniature VIBRAM 
sole key chain. 

performance proven ... every step of the way. 

ffiuABAUG 
~~UBBER COMPANY 

P.O. Box 155M, North Brookfield, Mass. 01535 

Exclusive U.S. licensee for VI BRAM soles and heels. 



Presenting a very rare offer of 
original antique lithographs from 

AUDUBON'S IAST WOHi

11 

Ii • 
The Quadrupeds 
of North America 

(1854) 

Audubon's Last Masterpeice 
The true artisl can never rest on past accomplishments. John J. Audubon was 
surely or this brned. 
Just a.s soon as his monumen1al Birds of America had been comple1ed. Audubon's 
boundless love of living 1hings led him to yet anoiher wildJife: project of grand 
scale ... the magnificent Quadrupeds of North America. 
From 1842 ro lare 1843. Audubo,, and his talented son roamed the length and 
breadth of America in order to capture the image of our na1ive crea1ure:s in their 
natural habi1a1s. A journey tha1 proved 10 be this remarkable rnan·s last: for he 
died at 1he conclusion o f the Quadruped projec1. Leaving a legacy so rich and 
beautih1I that it prom1>1ed the famed Freoch naturalist Louis Agassiz 10 proclaim 
tl\dt th e Quodru11eds were without equal in all the "'orld. 
The restihs desen.ied thb praise. for they are 1ruly s pectacular. From the smallest 
meadowmouse to che stately elk. each animal bears the 1nark of Audubon·s 
uniqut" genius. The lumbering bears. the mischievious oner. the c-rahy fox a,,d 
wolf. the sl1?ek cougar. forocious bobca1. and more. Each appear just as Audubon 
saw 1hem io a wildemess yet unspoiled by man, 
The Quadrupeds of North America are without question an American master• 
piece 1ha1 you should indeed feel proud and privileged 10 ovm. The lasl work of a 
giani. A mosr rare opponuni1y for you 10 grace your horne \.vi1h an authentic 
antique of unquestionable pedigree and beauty. 

Very Rare Antique Lithographs 
(Not Reproductions) 

Audubon completed the Octavo QuadnJpeds in 1854. each image being hand• 
printed and hand·colored. Each an original first edition lithograph so exac1ing 
that the furs shine and the eyes glow as if 1he very print were alive. 

After a long and thorough search. Volair's AtchivE:s Collection Is nou., able 10 
offer a limited nun1ber of these beautiful hand crafted lithographs 10 a discrimi
nating public. Each print is an original antique 1854 Audubon Quadruped. not a 
reproduction. 
Each print has been carefully mounted and framed in accordance with rigorous 
museum standards so 1hat your beautiful inves1men1 may be preserved-an in• 
ves1111ent 1hat can only increase "!1th the passage of time. 
E.c."lch and every print is of prisrine quality and measures 1411 x 16

11 
framed. 

E.1ch origiiw•I Firs1 Edi1i()f1 Audubon is S110 .. A11d the Volair Ex1ended Payment 
Plan is a\•ailable for your convenience. 
The 1>rice includes. o f course. all shipping. handling. framing and insurance. 
El-erything. 

Ali hough Volair's Archive Collection is the larges! of its kind in the United States. 
our quan1iries of these seldom-seen prints are quite low-it is important that you 
order now to assure saLisfacLion. 
Our offer of Audubon's Quadrupeds is an opponunity for you 10 own a rare and 
highly desirable \.vork of art-public trading of these lichographs is vinually 
coming to an end. 

The Documentation and Guarantee 
Each Audubon is accompanied by a Cenificate of Authenticity bearing 1he Volair 
Se:al. and each Certificate is issued in 1he name of rhe subscriber. Au1hen1ieity 
is fully guaranteed forever by Volair. Re,nember these are not rep0rductions, but 
rather, original antique 1854 lithographs by J. J. Audubon. The Volair 90-Day 
Unconditional Guarantee is available should you not be completely satisfied or if 
1,,0u ,vish w exchange your prin1 for ano1her-and 1ha(s a promise. 

:~~~: ~~;e;rl!ie~e:!1:e' a~~ t~~~,~~r dr:a~t;:i~t~~~~~~rSe~n~~~ very limited- 10 

SUBSCRIPTION APPLICATION 
Audubon's Quadrupeds of North America/$110. each framed. 

I understand that each and every print is an original first edition Audubon from 1854, 
not a reproduction. and that my satisfaction is guaranteed. 

Preferences (please indicate 2nd choice) 
Name ________________________________ _ 

No Preference __________ _ 
Deer. Elk, Buffalo etc _______ _ 
Bear or Cat ___________ _ 
Foxes. Wolves. Dogs ________ _ 

Address-----------------------------
City _ _ _ _________ State __________ Zip _____ _ 

Method of Reminance O Check D Credit Card (MC/ BAC/ Am. Exp.) 

Otter, Mink elC.----------
Rabbits. Squirrels, etc. _______ _ 

l2::l27 volair limited 

Card No. _______________ Exp. Date ___________ _ 

D Payment in Full D Volair Extended Payment Plan. Please enclose $55. We will bill 
you for the balance of $55, upon delivery. 

120 Water Street South/ Kent. Ohio 44240/ Phone (216) 673-3110/ Cable: VOLAIRL ID. 




