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FOREWORD

The National Environmental Policy Act. oi 1970 has amonp its
purposes;

"To declare a national policy which will encourage
productive and enjoyable harmony between msn and
his environment; to promote ef forts which will pre-
vent and eliminate damage to the environment. and
biosphere and stimulate the health and welfare of
man; to enrich the understanding of the ecological
systems and national resources importance to the
nation;

SInre tfiis Act initiates substantial changes in our Nation 's
environmental goals, its implementations have created numerous certainties
and problems. The conference served as a forum for exchange of information
among State and Federal agencies and educators on experiences with the
Environmental Policy Act. The results of the conference will be manifest
in improved conception and analysis of public works projects.

This conference was supported by University of Wisconsin-Extension,
UW-Green Bay, and the UW-Sea Grant Program, The University of Wisconsin's
Sea Grant Program is a part of the National Sea Grant Program, which is
maintained by the National Oceanic and Atmospheric Administration of the
U. S. Department of Commerce.

Professors Robert B. Ditton and Thomas L. Goodale of the University
of Wisconsin-Green Bay have performed an important service in organizing
a timely effort to discuss an important national goal in the formative
stages of its implementation.

YiARVIN T. BEATTY
Chairman
Environmental Resources Unit
University of Wisconsin-Extension

GREGORY D, HEDDEN
Director of University Extension
Sea Grant Program

ROLLIN B. POSEY
Dean
School of Professional Studies
University of Wisconsin-Green Bay
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The impact of the

National Environmental Policy Act



NEPA: BUCKLE DOWN OR BUCKLE UNDER?

Thomas L. Goodale
Associate Professor
University of Wisconsin � Green Bay

Dr. S. Dillon Ripley of the Smithsonian Institution, in opening
his testimony to the Senate's Interior and Insular Affairs Committee said:

"Nr. Chairman, I'm greatly honored to be here and to be
able to open my mouth in this fascinating colloquium
on the environment, and assumedly environmental quality,
and I think that the joint committee shows prescient
intuition in having these hearings in a room which is
singly devoid of environment and which resembles to me
an Egyptian sarcophagus."

Without being at all apologetic about our conference arrangements, the
comment has rather wide-ranging applicability. Dr. Ripley is commenting
on our insensitivity to our daily environment and our tolerance of
environmental insults unthinkingly imposed on one another. We have, by
his criteria, a long, long way to go ff environmental quality is to be
more than verbiage.

Concern for environmental qualf.ty is at least as old as Christianity.
Concerns expressed in the Bible have been expressed almost continually
for hundreds of years. Unfortunately, however, the expressions have
seldom been more than verbal. The spf.rit of the National Environmental
Policy Act of l970 is to translate those concerns into something more
tangible than assurances that everything's fine. Clearly, everything
is not fine; a realization that we have come upon late, but surely not
too late. Until recent times, the costs of envfronmental misuse grew
very gradually, but were accumulative. Until recently, it seemed
possible to defer payment. Until recently, the right to damage and
degrade the environment was widely accepted and thus widely practiced,
But the hour when lavish coaches turn to pumpkins comes to everyone.

Fittingly, President Nixon made signing NEPA his first official act
of this decade. The act is something of a legislative landmark, but
like all such landmarks, it is also something of. an indictment. It is
an indictment of our inability to change our ways of thinking and acting
in a world confronted with drastic change in every other respect. We
have been, and to a disheartening degree continue to be, as ecnnomist
John Galbraith put it:

guided in part by fdeas that are relevant to another
world, and as a result wc do many things that are unnecessary,
some that are unwise, and a few that are insane . "



We have been guided, for example, by the Judeo-Christian concept of
man as a very special act of creation; as a creature outside of and
superior to nature; as the master and subdoer of the earth. So the
emphasis has been and continues to be on mastery, not upon harmony
though these approaches are not necessari1y mucually exclusive.

We have been guided by the economic dogma that the common good
emerges from the competitive struggle of private interests. The public
interest has been neither expressed nor clarified and agreed upon.
Consequently, the nation's wealth, which is to say its human and natural
resources, has been converted into money at a Cime when environmental
conditions may become so degraded as co render wealth meaningless and
which no amount of money can cure.

We have been guided by the belief that our democracy is the best
form of government ever devised; a belief that is true, but also self-
defeating when citizens become so satisfied in the faith that they
ignore the practice,  Religious, as well as government institutions,
have this inherent problem,! Democracy presupposes a citizenry which
is informed and involved. That is starting to happen, although not
always in that order.

We have been guided by a time perspective so narrow and so present
oriented that nearly every individual and agency is on a go now, pay
later basis. Our environmental debt is enormous and payments are fall-
ing due. And if population experts have taught us anything, they have
taught us to think future, and practice a little self-restraint in the
present.

We have been guided by unreserved faith that all questions are
answerable; all problems solvable; all tasks completable if we can
only break them down into their most minute parts. But our analysis
has not been accompanied by synthesis; Che parts are not made whole
again, and in fact the whole has become both greater than and different
from the sum of its parts.

These ideas, and the habits and acts based on chem have been
challenged by events over the last decade or two. Time haa a way of
turning virtues into vices and our few decades appears to be a time of
such transitions.

The National Environmental Policy Act, in its way, challenges
these ideas which have guided us for the last few centuries. It asks
that we relate harmoniously to our natural envizonment; it asks how
human and natural resources will be influenced by our acts; it asks
that the citizenry be more effectively informed and involved in the
affairs of government; it asks for thinking well into the future; it
asks that our specialized knowledges be brought together inco a mean-
ingful whole, That is the revolution about which Nr. Train and count-
less others speak.

We are not very well prepared for all this. But that is what this
conference is about and why all of us are here. During these Cwo days
we will learn more about the National Knvironmental Policy Act, its



implementation, what two years of experience has taught us, some of thc
problems encountered, and how to better measure and understand the
impact of our activities on the environment, and ultimately on ourselves.

Environmental impact analysis is, to date, an inexact process based
in ecology, to date, an inexact science. Cybernetics, systems analysis,
teI.emetry, photogrametry, electronic and satellite surveillance, remote
sensing and other promising tools may make it the most exact of sciences.
All of which will still not assure environmental quality. It will only
give us better data to aid in decisions. We will still have to decide
what it is we want, and what we are willing to give up or tolerate to
have it.

In the final synthesis, if it is ethical to value one's chances for
survival, tn respect the value others place on their lives, to want the
best for one'8 self without prejudicing the opportunities of others, and
to hope for a decent life for one's descendents and long duration for the
species, then the foundation of environmental policy is ethics. These
two days vill be devoted to demonstrating the wisdom of new environme~tal
ethics and policies. We will demonstrate it first to ourselves, if
necessary--and then, hopefully, to everyone else.

Jl K I Glb ih,thAffi t~S1t.NY ~ *k,H*ght
Mfflin Company, 1957, p. 3.





THE ??AKING OF ENVIRON?ENTAL POLICY: THE FIRST TWO YEARS

John Steinhart
Associate Director
Marine Studies Center
University of Wisconsin-Fiadison

I am going to try and take a somewhat larger view than those of
you who have been wor'king directly with Environmental Impact Statements.
That's easy for me because I don't work directly with them and haven' t
had the pains and difficulties that we' ve heard about this morning. I
want to try and look at how we gat this particular piece of legislation
and some of the surrounding legislation. I' ve included a timetable of
the legislation at the end of this paper. We tend ta think the Federal
government doesn't work very fast. That's true in a number af contexts,
but in this particular case a lat happened very fast.

John Haynard Keynes said one time that the ideas of economists and
political philosophers, both when they are right and when they are
wrang, are mare powerful than is commonly understood. Indeed the world
is ruled by little else. Then he goes on to say that practical men who
envision themselves as concerned only with the daily affairs of everyday
life are In fact captives of same academic scribbler, usually of a good
long time ago, Right now, those who believe in free enterprise and the
commonly held notions of American business are captives of the ideas of
Adam Smith and Ricardo. Keynes goes on to say that even madmen who
imagine themselves subJ ect to vaices they hear in the air ar visions
they have in the night are in fact mostly subscribing to same academic
scribbler.

We had, in the decade of the 1960's, the beginnings of an enormous
amount of conservation-environment legislation. What's more, we had a
collection of writings that came to some considerable prominence, The
first, and by all odds the mast famous was Rachel Carson with her book
Silent ~grin, hotly debated even ta this day in certain parts of rhe
academic community. These ideas and this legislation had much the same
ef feet as the civil rights experience had perhaps five years earlier.
That is to say, the expectations and the interest rose enormously.
This is a prescription far political popularity, as it always has been
in this country. Stewart Udall pronounced the 1960's as the greatest
decade for environmental legislation since 1910. Haw, since he played
the rale he did, that may be a bit overstated, but I don't think much.
We added more park lands, for instance, in the U.S. in the decade of
the 1960's than we had in the previous 30 years.

We had other things happen, of course, in the middle of the l960's.
One was the Civil Rights F?avement and the events which culminated in
the legislation of '63, '64, and '65. Events, then, began ta turn in
strange ways, ways that I think rhe people engaged in civil rights



act ivity hsd not anticipated. The rise of Black Power, for instance,
and the alienation of leaders, both political and intellectual, fram
the Civi.l Rights .fovement was not expected. Student activism, whatever
ics origins, certainly dislocated the academic community far more than
it had been dislocated any time since World War II. This meant that
new ideas were at least under active discussion. I have ta say, in all
hanesry, that the changes have nat been as dramatic as some people mighc
have hoped. UW � Green Bay is perhaps one of the most vigorous experi-
ments undertaken in academia and they' re few and fsr between believe me.
The Vietnamese war at this time escalated interest in our domestic
policies because it was one of the first real times that we have experi-
enced the practical application of che foreign policy we have been
embracing since World War II. Intervening in the affairs of other
nations, whether we were right or wrong, produced results different
than we had hoped, and exporting aur ideas worldwide was not something
that was welcome on the other end. Out of this came rhe general concern
about the environment. It rose quickly as a ~ational issue among the
sort af ordinary people who thought nat much about ir, didn't read
Rachel Carson, or for that matter, much of anything in the way af books,
so let me pick it up at the beginning of the Nixon Administration.

Remember there are twa struggles going on here in the Federal
Government, that have been going an for ar. least the past 20 years.

The first of these is the struggle between the executive branch
and the congressional branch. There's a substantial body of analysis
purporting ta explain whar. all that's about and how it came ca pass,
and wno ought to win, or who is winning, or whatever. I don't propose
ta try ca go inta that at the moment, except to paint out that every
time new issues arise, ane of the things that happens is the scramble
for who is going to determine the direction the country will take, or
the Federal Government will take. This struggle has been most prominent
between the congress and the executive branch. It matters not whether
they' re the same party, as we know the same party is somewhat of an
illusian. Nr. Nixon finds himself challenged from both right and left
within the Republican Party and Lyndon Johnson certainly found himself
challenged from both sides in the Democratic Party.

The second of these struggles is an invisible one, but one that
goes on none the less. This is a struggle between a technocratic
government and a democratic government, a struggle over whether or nat
the populace will participate in the choice and resolution of issues.
There is a substantial push, and has been for many years, in the
direction of making sure we have the appropriate experts advising on
the technical issues of the day. Since almost all issues have important
techni.csl aspects associated with them, the result of this is an increas-
ing isolation of the electorate from the process by which decisians are
made. So chat, for example, one sees, in the federal domain, the rise
of the horizontal coordinating bodies that have no power=the regianal
commissions, the River Basic commissions, the shotgun weddings of local
governmental units in an effort to get them ta cooperate. Such
commissions, although they are populated for the most part by well-
intentioned men and, occasionally, by able men, are aa remote fram the
electorate that the only boss to be satisfied is Washington or the State



Capital, as the case may be. For instance, the regional development
commissions are charged with a particular kind of development and they
have no official power, all they have is a carrot and a stick. The
carrot is that if you do what we say you should do we will give you a
grant. If you don't do what we say you should da we will pass some
regulations. This struggle is becoming quite clear over environmental
issues.

Once the environmental issue began to be prominent, the struggle
began fairly quickly. The Nixon Administration, with the exception of
Secretary Hickle, was inaugurated on January 20, 1969. On the 28th of
January the Santa Barbara oil spill happened, easily one of the best
publicized environmental affairs of the past several years. That
plunged the administration much more immediately inta environmental
matters than they probably had anticipated. This is not to say it had
not already become an issue, it certainly had, Russell Train, you may
remember, the present head of The Council of Environmental Ouality,
rreaded a task force that met to make policy recommendations before the
Nixon Administratio~ came into office. There were a number of these
task forces but the environment ane headed by Russell Train came aut
with a good deal of strong language about the issues of survival, etc.
It sounded like a distillation of the writings abouc the environment
that had begun to become so prominent. The struggle between the executive
branch and congress began promptly. It began first in che congress witlr
the struggle among congressional committees for who was going to introduce
legislation an this subject. In the Senate the most active members were
Senator Nelsan from Wisconsin, Senator Huskie on water pollution issues,
and Senator Jackson on conservation matters. As you know, Congress
operates strongly on the committee system, which determines whether
legislation even gets considered, and, often, what gets passed. For
example, twa principal bills were introduced in this early period and
there were a great many other bills. I counted 40 odd in the Senate at
one paint. There was Senator Jackson's bill that eventually became the
National Environmental Policy Act; and Senator Huskie's bill, which in
its ariginal farm was nat too different from Jackson's bill, which
eventually became the Environmental Policy Improvement Act of 1970 and
set up the office of Environmental Ouality.

In the House, affairs were, as they often are, still more like the
Balkans, with committees upon committees all struggled for jurisdiction.
One of the mast active committees of the latter part of the Johnson
Administration was the House Nerchant Narine and Fisheries Committee.
Edward Garmatz was chairman. Ic was Congressman Dingell, head of the
subcommittee an Fish and Wildlife Conservation that introduced essentially
the Jackson bill,  with Jackson's blessing as near as one can tell! as
an Amendment to the 1946 Fish and Wildlife Act, That act has little to
do with the subject matter of the National Environmental Policy Act, but
was a device to make sure that it would be assigned to Dingell 's sub-
committee for hearings. It was so assigned and Congressman Aspinall's
 chairman of the Interior and Insular Affairs Committee! nose was out of
joint. Congressman Aspinall has hardly had a reputation as a conserva-
tionist. Be comes from that school of thought in the West that says
"If its there, we aught ta exploit it, whatever it is," I think his
constituents largely feel that way. There is much made of the frontier



menrality. It exists and in same very clear-cut ways in large parts of
the country. They see an opportunity for additi.onal income in an area
that is not very well endowed with opportunities to make additional
income.

Congressman Reuss from Wiscansin has long been an activist in
environmental affairs. Long being about five years for s congressman.
Auch pushing and shaving followed an extraneous event, the death of
Congressman Dawson from Illinois which vacated the chairmanship of the
Committee on Government Operations. This committee is the spearhead of
the war with the executive branch, since among their charges is the
authority to investigate everything that the executive branch does when
they wish to do so. In the shuffle over who was going to take over
that committee snd how it was going to be reorganized, Congressman Reuss,
being a relatively senior member af that committee, got a new sub-
committee set up, s subcommittee on Conservation and Natural Resources,
and got himself a charge in which it looks like they have jurisdi<:tion
over all environmental matters in the Congress. The last act of that
battle hasn't been played yet. Congressman Aspinall has been around a
long time and knows where the levers of power are and the skeletans are
buried and is not going to give up his jurisdiction over environmental
and conservation legislation easily. Whether or not Congressman Dingell
is out of the picture is another matter because the precedent hss been
established, and precedent is equally important in our seniority and
precedent governed Congress.

This is the kind of battle that gaea on, Otlrer matters which are
peripheral to it frequently play a large role, so for example, Congress-
man Hollfield, long che champion of atomic energy and chairman of the
joint committee on atomic energy, bowed out of his position and took
over Dawson's chairmanship on the Committee of Government Operations.
Part of the reason for this was that he felt the executive branch was
about to divide the Atomic Energy Commission into the Department of
Natural Resources, and put the weapons programs into the Department of
Defense, These changes sound to me like basically sensible ideas but
clearly do not sound sensible to Congressman Holifield. Those things
could be accomplished by an executive reorganization plan and it is the
committee on Government Operations that says yeah or nay an reorganiza-
tion. The actual reorganization that was made had to accept the political
realities. If certain kinds of reorganizations which were recommended
were made, they would have came afoul of Congressman Holifield's pet
projects.

The bills were introduced, but the first licks were got in by the
president. On rdarch 29th, Executive Order No, 11472 set up the Environ-
mental Quality Council, properly called at that time, the President 's
Environmental Quality Council, consisting of the President as chairman,
the Vice-President as vice-chairman and I believe six of the cabinet
members who were most concerned in environmental matters. This was a way
of attempting to co-opt the leadership directly to the President. It
didn' t work. Jackson and ltuskie were not enthusiastic about it and any-
how they were of the opposite political party so there wasn't even a
necessity for a show of unity, It was clear as soon as it was dane that
that wasn't going ta deflect the Congress. It meant that there was a



certain amount of difficulty for people like Dr. DuBridge, the President's
Science Advisor, trying to advise both sides to make sure that if we got
a bill, it made some kind of sense and if we didn't get a bill, they must
support the direction the President was going. That's a difficult game
to play, baca~as you can often get caught off base and then yau wind up
out af a job. Some people did wind up out of jobs.

The Jackson-Nuskie fight was finally resolved with a truce negotiated
as usual by the Committee staffs. Nuskie's Water pallutian jurisdiction
was nat to be meddled with and his bill was to be allowed to go through
and Jackson's bill was allowed to go an through, but the duplicated portions
of the bills were eradicated by this truce. ."<uskie had really wanted a
major office af environment quality an the model of the Office of Manage-
ment and Budget. Jackson wanted something like the Council of Economic
Advisors. It wound up by having a little of bath, the Council of Enviran-
mental Quality, which we will come across in just a couple af minutes, and
the Office of Environmental Quality which provides a supporting staff for
the Council for Environmental Quality. It became a race then to see which
bill would get passed first and here I think high marks for knowledge of
Congressional nachinery would have to go to Jackson. He managed ta get
his bill aut and passed befareMuskfe was able to, so that the Natianal. x
Enviranmental Policy Act is essentially the Jackson Act.

Well, what dace it say, and I'd like to take another look at it.
We' ve heard about Section 102 so much that it's a little hard to realize
there are other parts to this bill than Section 102. It's easy to recall
Section 102 because for a great many of you in this room, it makes you do
saemthing. The parts that don't immediately make you do anything are
easier to overlook at the outset. It's a very strange bill in that the
language in it is stronger than almost any bill that breaks new policy
ground. It's easy ta write a strong bill on a criminal matter for
instance; much less easy when you are entering inta a whole new policy
area. The first section of the bill establishes a national policy. It
claims ta anyhow. It promotes anti-pollution efforts which would include
Sectian 102 and it establishes the Council on Fnvironmental Quality.

The first part, the national policy part, the basis and intent of
the bill, contains some of this very strong language. For instance, it
talks about problems such as population growth, urbanization, resource
exploitation, and technological advance. First time in any legislation
that I know of that technology is not looked upon as motherhood used to
be before population concerns. Noting the critical importance of "restor-
ing and maintaining environmental quality," the restoring part of it is
a little unusual as language. It talks about using "all practicable
means;" ir. talks about "preserving diversity and variety in individual
choice;" it talks about the "balance between population and resource
use;" it talks about "maximum retainable recycling;" it talks about the
principle that each person should enjoy a healthful environment. Ail af
these are essentially new kinds of policies and it remains to he seen
what precisely will come out of all of this wf,th some experience in
both direct operation of the act and its litigation in court. There is
only one loophale that I can see in that entire basis and intent section,
and that is a phrase which reads "consistent with other essent tal con-
siderations of national policy." That sounds like an escape clause for



10

the Department of Defense for one, although I am sure that others may
try and operate with it too, and it remains to be seen what will be
interpreted as essential considerations of national policy. It' s
already clear in a practical sense what that means. It means, for
instance, that when the economy turns down a lictle bit, the environ-
ment goes into second place and we go about trying to get the economy
and employment back where it was before we do anything mare about the
environment. Whatever one thinks about it, that's not a new happening,
That's been pretty much the case all along, whether it was with some
other kind of social improvement legislatian or something else.

Section 102 has been talked about. I would just like to make one
or two comments about it, particularly things which have not yet, in
my opinion, received the atrention, particularly from the courts, that
they are likely to receive eventually. You all know that it's strong
in the sense that it takes the unusual position that the policies regula-
ting public laws af the Uni.ted States shall be interpreted and adnu nis-
tered in accordance with the policies set forth in this act. That is
stronger language than usual, and it says thar all agencies of the
Federal Government shall develop methods and procedures to comply with
subsection  C! which has the specific requirement for the impact state-
ment. One part of the impact statement which has not yet. received the
attention that I suspect it will, talks about the relationship between
local short-term uses and the maintenance and enhancement of long-term
praductivity. This is a very difficult issue that frequently arises
over such matters as highway location and so on and I think we' ll
prabably see mare an that. Sti11 mora curious is the requirement in
 C!  iii! far alternatives for proposed action. No ane is clear yet
what that means. In the case af highway offerings for instance, i.t
appears that many highway planners conclude that one should offer an
alternative in the location of highways, You know, do you want it here
or there? That clearly doesn't exhaust the possibili.ty for alternatives.
The question is transportation and not the building of highways.
Whether or not this section can be. interpreted ta require the considera-
tion af alternatives more broadly than the specific operations and the
specific jurisdiction of the agency in question is a matter which I am
sure will come ta court soon. There are a few comments in Judge Wright's
decision in the Calvert Cliffs case that suggest that his interpretation
may require much broader consideration of alternatives. If it does, the
agencies, and all of you, will be in a still more difficult position.
How, for instance, is the Atomic Energy Commission gaing to give adequate
consideration to the alternative of solar energy generation, if they
haven't been working on it because no one told tirem ta.

It's my guess that unless someching dra~atic happens, that sectian
af the Act is likely to be interpreted as asking for real alternatives.
That's going to put the government in a very ditficult position, and the
people in operating agencies in an especially difficult position. The
alternative, for instance, ta the Corps of Engineers Erosion Control
Programs might be to let it happen. Well, now that's a real alternative.
The Corps of Engineers can't exactly do that at present.

Another item in this bill which seems to me to be extraordinarily
strong, is the requirement for intergovernmental cooperation. They don' t
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suggest consulting with othe". agencies. It's a specific requirement
and the responses of the agencies, if any, are ro be added to the
dossier on the particular project in question and made available to
the public. That's normally not been the case. It is true under the
Hoss Freedom of Informacion Act that any official document presumably
is available. Ralph iVader has made quite a career out of trying to
route these documents out of their relevant agencies. But there are
many ways that. can be prevented from happening. The Office of Science
and Technology, for instance, in many of its internal papers as a matter
of course stamps them "Rough Draft, Not For Official Use." That doesn' t
classify them. That just means that if somebody comes looking for a
document, there isn'c. any such document, because it has never been acted
on, never been anything other than a rough draft. I don't know whether
this is encouraging or discaur'aging abaur. our Federal Government, but
it's the way it has operated within my memory.

The Act cantinues strongly. Let me just read subsection  D!.
"Stdy,dip idb � Sedy,~dl dd *lb � ppp't
alternatives for recommended courses of action in any proposal which
involves unresolved conflicts cancer'ning alternative uses of available
resources." What's an unresolved conflict". All we have to do is file
a lawsuit and there is an unresolved conflict, so that almost any pro-
ject that anyone has any interest in whatever can be turned inta an
unresolved conflict. What daes it mean co develop alrernatives? Well,
I don't know but that's a very curious part of. the language.

The last strong part of it hasn't received much attention yet. this
morning � Section 103 of the. Act which calls for the present policy
reviews. It effectively says, This Act, and now I'm interpreting very
liberally; This Acc supercedes all other Acts and Administrative
Procedures except where there is specific legislative language to the
contrary. What the Act says is that all other activities will be brought
into accord with the provisions of this Act. It requires that an Agency
review administrative regulations, current policies, statutory authority,
and so on, and recommend to the President such measures as may be necessary
to bring their authorities and policies into conformity with the intents,
purposes and procedures set forth in this Act. That's a rare item in
legislation in which they sis;ply say, srraighten aut everything so it' s
in agreement with this one. If, in fact, you tried ta do that � tried to
make present jurisdictional matters entirely consistent from agency to
agency--the government would never accamplish anythin g.

The Act also set up the Council for Environmental Quality. Briefly
what is that? It is similar to the Council on Economic Advisors in its
structute; a three-man council. The chairman is level two executive
appointee. That's important in terms of the act. It gives some idea of
the importance attached to this position. That is a posi.tion that is
equivalent in stature to the Presidenr's Srience Advisor, and to the
Chairman of the Council af Fconomic Advisors. It's the same level as the
Undersecretary of a department, That's about rhe level of importance
thar's attached tn it. 1he orher two are level four executives.

Their duties were ta ad'ise the President, and ta review agency worlc.
I'hey can do advising alright, that's rhe whole nature of the Executive
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Office of the president, lots of advice. The president needs it. He' s
gac lars of prob1erns. Review agency work--that's a goad deal mora
difficult, but it can rre done from Chc Executive Office of the President.
The Council of Ecanomic Advisors and the Office of Science and Technology
and a few others af the Executive Office of the President agencies have
sometimes been effective in revierning agency policiss. The third thing
the Council on Environmental Quality is ta do is to conduct investiga-
tions. That it cannot do and probably should not do in the Executive
Office of the President. Congress seems to be a little dim on the
operation of the executive branch sometimes and nat very clear on how it
actually works. That duty was later assigned by an executive reorgani-
zation plan to Environmental Protection Agency, and we will get to that
in just a couple minutes. They are to report to the President and the
agencies are directed to help. An annual report is required of the
President with the help af the Council on Environmental Quality an the
state of the environment. That annual report, by the way, seems to have
appealed to Jackson and his supporters in terms similar to the impact
that the annual report of the Council of Economic Advisors has had in
the past ten or twenty years. Whether it will have ttre same impact is
not quite so clear because the state of the economy has turned out to
be considerably more important politically than the state of the envi.ron-
ment. We' ll see whether that changes but right at the moment, I would
guess not, because when people are out of work, they seem willing to
scrap the environment. The Council on Environmental Quality is required
ta consult with the Citizens Committee on the Environment. Executive
Order No. ll472, early in 1969, changed what had been the Citizens
Committee on Recreation and Natural Beauty, headed by I.awrence Rockefeller
and consisting of the usual collection of mostly wealthy and well-meaning,
public-spirited people, to the Citizens Advisory Committee on Envirorunental
Policies, Such corrmrittees have marginal utility in my opinion. It may be
a useful device ta communicate back and forth between same important and
wealthy leaders af society, but on the whole they are pretty much useless
as far as doing anything is concerned.

The Act also contains money, and money is where its at in the Federal
Government, It contained authorizations for $300,000 for the first year,
$700,000 for the second year and $1,000r000 Lhereafter, That s maximum
autharization for budget. The Appropriations Committee invariably appro-
priates less than the authorization. $300,000 is just not very much
money. You take three executive level employees and equip chem with a
couple of secretaries and one guy wha isn't too proud ta actually do some
work and you' ve used up your $300,000. The salary of an executive level
two is about $48,000 and executives of level four get about $42,000
annually. Add a secretary or twa, an administrative officer and maybe
a staff director though there isn't any staff and you' ve had it. The
money's gone. The point I'm trying to make here is that this bill did
nat equip the Council of Envirorunental Quality to do any more than exisc.
They cauld na more discharge the duties entailed in the Act than they
could have flown ta the moon. It depended upon the Huskie Bill getting
passed later.

The present makeup and still the original appointees are known to
mast of you. Russell Train, long head of the Conservation Foundation
and Endersecretary of Interior in the new administration when it was
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first formed, was named chairman. He's too nice a guy for mosc govern-
ment jobs. He tends ta be rather gentlemanly in an administration nor
noted for gentlemanly conduct. In the Department of the Interior for
instance, and I don't mean this as any particular disrespect to Russell
Train who is a man I admire very much--he just couldn'C play the game
with Walter Hickle above him and Carl "Cleanwacer" Klein below him.
They p ay mean and they play dirty if they think they are headed in the
right direction. The other two members are Bob Kahn, a Pulitzer Prize
winning writer af the Christian Science «ionitor, and Cordon McDonald
who is a rather interesting fellow. He had been vice-president of the
Institute of Defense Analysis up until two years ago. He's very clearly
one af the younger members of the what has came to be called, in the
scientific establishment, the cold-warrior crowd, very much addicted to
the rather arrogant nation that many physical scientists have; that with
a little common sense they could solve all the problems and then get
back to solving the physics of the world. I think Chat's a mistake in
makeup. In my apinion there should either be all scientists or no
scientists on the Council of Environmental Quality, They have a problem
in that McDanald is in a position to be the expert among the fishwives
with technical matters that are under discussion, That's a dangerous
position to have anyone in, no matter how well intentioned he is. What
is probably more disturbing is that an the Council af Environmental
Qualiry, or even amang the staff leaders, we have not found the mcn who
have been actively working on environmental problems for the last ten
ar twenty or thirty years. They are for most part recent converts. They
announced their faith in the environment quite recently and then became
experts, I am one of those in case any one is in doubt and I'm fairly
clear on how limited your perspective csn be if you arrive via chat
route.

Let's just go an through chis timetable fot a moment or two. The
President tried to establish his primacy in this area with his Executive
Order go. 11472, setting up the President's Fnvironmental Quality Council.
On July 10th, che House killed it. The money to support that council was
in the Interiar Appropriatians Bill last year and they knocked it out.
That was the kiss of the death for the President's Council as a principle
coordinating mechanism. I think it's prabably correct that the President
did not retain authority in that presidential body. The reason is chat
no council or committee headed by the President can comment on anything.
The President after all, as Harry Truman once remarked, is "The place
where the buck stops." The President cannot comment and say what we ought
to do because if we ought to do it, then, why doesn't he do it. That' s
the point. The Council on Environmental Quality, even though they are
located in the Executive Office of the President, may make a gre-t many
comments because they are not the President. So that early committee
appeared to the public as though they were not considering the important
i~sacs. I sat in on a number of their early meetings. They were considering
the important issues, but if they weren't prepared to act, they had to
keep still, and thar.'s the difficulty with that kind of arrangement.

Things went right on. July 18th the President sent a special message
to the Congress on the popu] ation problem. Unprecedented! Really.
Eisenhower had just barely summoned up the guts to mention it one time
and here's a whole message on it as a problem, August 22nd was a sort of
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major step. For the first time the Department of the Interior, largely
at Walter Hickle's instigation, really put the clamps an drilling regu-
lations and control of aff-shore drilling regulations in opposition ta
the oil industry in part. That is ta say, the ail industry had a good
healthy input into it, and probably more influence than some people
would like, but for the first time in my memory, the executive branch of
government wenr agsinsr the oil lobby and don't think the President
didn't hear about it, too. That's the most powerful lobby in Washington.

In September, the Congress set up the Environmental Policy Division
of the Legislative Reference Bureau, The only real source of expertise
in Congress tar routine matters under discussion, unless they want to put
s man personally on their staff as technical expert, is the Legislative
Reference Bureau of the Library of Congress. They set up their own
Environmental Policy Division with Dr. Richard Carpenter as head. That
represented a big step with them.

November 4th, the General Accounting Office reported on Water
Pollution, a report that had been underway for over a year, and it was
highly critical. The General Accounting Office has maintained an
enviable reputatian, I think, as a relatively unbiased observer of what' s
going on within the government, particularly in the executive branch, since
they are a creature of the Congress. It was highly critical of water
pallutiou efforts and programs administered by the Federal Government.
Partly in response to that report, we had a number of curious affairs.
I happened to have picked aut anly two. On November 25th, just a couple
weeks after that, the Congress went against the President's budget, and
increased Air Pollution Research by a factar of three. I think the
budget called for 12 million and they put up 47 million. On December 4th,
they even went more dramatically at it. Of a total one billion authori-
zation for a whole variety of water pragrams, the administration had asked
for $216,000,000, the Senate gave them the whole billion dollars, and
the House gave them $600,000,000. Both houses were way above the requested
budgetary figures and it was settled in committee at $800,000,000 so the
administration got three times what it had asked for, for water pollutian.
This was again part of this war between Congress and the executive branch
as to who is gaing to decide what the programs and the extent of those
prograrss are.

On January 1st, the National Environmental Policy Act of 1970 was
signed into law. January 22nd, the State of the Union message was
delivered in which the President talked about "the most comprehensive
and costly program in history," snd ofi'ered up 10 billion dollars worth
af environmental programs. Ten billion, that's large even by Defense
Department standards. February 4th, he followed that up with Executive
Order bo. 11507 which puts very strong strictures on federal faciliries
to comply with a whole lot of environmental palicy, in particular, of
course, things established by the National Fnvironmental Policy Act.
On February 10th, having cleaned up that little matter about facilities
directly under government control, we got the president's environment
message. Again, very strong language. He talks about "total mobilization"
for environmental matters. There are some 37 proposals in that Congressional
message, of which at least 20 represent new programs. The others are
programs collected from here and there that have been going on anyhow.
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In some cases they are expanded, but mostly nac. March 5th, Executive
Order No. 11514 was issued. It is a set of directives to the Council
of Environmental Quality and agencies expanding the details available
for the implementation for the National Environmental Policy Act. I
suspect, although I am not sure, that that order was largely drafted
within the Council for Environmental Quality. April 3rd, the Environ-
mental Quality Improvement Acc af 1970 was passed and that one, the
Muskie Bill chat had been sort of racing with the Jackson Bill somewhat
unsuccessfully, also has a policy statement. By naw it appears to be a
shorter and somewhat diluted version of Chat in the Jackson Bill. It
sets up the Office of Environmental Quality with the chairman of the
Council of Environmental Quslicy as director of the Office of Environ-
mental Quality and, in short, provides a staff for the Council of Environ-
mental Quality to execute both its responsibilities under NEPA and the
additional responsibilities laid out by this Act, April 22nd, just by
way of reference, was Earth Day, in some ways the public press high water
mark of this whole episode. Twa things happened in May that are kind of
interesting that is peripheral to these maCters. One was James Allen
got fired, largely because of his statements about the war and the
environment. Secretary of Interior Hickle wrote the famous letter about
young people which was leaked ta the press. I have a strong suspician
thar it was leaked quite on purpose. Most of them are. In November,
he was fired. In terms of the reargani.zation which I'd like to talk
about in just a moment, Hickle was the loser and losers often resign for
personal reasons ar what nat, Walter Hickle is a strange man, They
would have to fire him if they were going Co get rid of him and they did
of course. We' re nearly ta the end of the era I want Ca cover. July 9th
was the last part of it. Executive reorganization plans 3 and 4 were
submitted, Plan 3 was the one that set up the Environmental Protection
Agency and just in case anyone is nat clear, EPA was not set up by an
act of Congress. It was sec up by a reorganization plan of the President,
which under present law, goes Ca the Congress. If they do not act on it
within 60 days, then, it becomes law. Reorganization plan 4 set up the
National Oceanic and Atmospheric Agency. This resolved the dispute which
had been going on since about 1968 and is relevant to the environment and,
in fact, was part of the whale bacCle over reorganization which wound up
with having EPA and NOAA, with NOAA in the Department of Commerce and with
the Deparcmenc of the Interior an the whole losing aut in this affair,
That ia, as power and jurisdiction are normally measured, Interior losC,
Commerce gained. We have a new agency. I think that's a fair way ta
state it. Some of the Other agenCies loat a little bit but fOr Che most
part, they didn't care.

Just one more comment about the Muskie Bill. The money finally begins
to sound like enough money co do something within the Executive Office of
the President, It starts ouc with 3500,000 the fi.rst year and goes up
to a million and a half by the fourth year. This means that about next
year the authorizations wi.ll be well up over two million dollars which
is enough ta da a pretty decent job with an office of che kind that CEQ
is supposed ta have. One other effort of Muskie's here ought to be taken
nate of. The Environmental Quality Improvement Act of 1970 takes note
of the environmental quality annual report, required to be furnished by
the President with the assistance af CEQ and everybody else, and requires
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that it be referred ta those Congressional committees having jurisdic-
tion over the parricular subject matter. Now this is Muskie's way of
saying, Na, Jackson, yau can' t have it all. I demand my piece. This
was supported in the House as well. What's happened here is a working
out of some of the Congressional jurisdictional questions,

Let's take a quick look at the reorganization and what it amounted
to. Government reorganization is taken seriously by almost every new
administration that comes in and is often abandaned in confusion and
distaste a couple of years later. Yau can think of the Commissions
that have long since gone by the board from the Hoover Commission onward.
A few things get done. You may remember when Nixon came into office,
Bud Wilkinson, who seemed to be successful at organizing football teams,
was given the job of abolishing useless federal agencies. Right? I.t's
now two and one half years later. So far as I have been able to deter-
mine, he has almost succeeded in ending the offi.cial existence of the
Upper Potomac Battlefield Monument Commission and nothing else. Now
don't laugh at Bud Wilkinson. I'd like ta see anybody try and dis-
establish a long-standing federal agency. It's almost impossible, It' s
the ane place in this world where immortality seems to be guaranteed
instantaneously. Nevertheless, there was a high level rearganization
group set up, headed by Roy Aeh, the president of Litton Industries,
to recommend major government reorganizations. Many of yau know of
Nixon's message on reorgarization last year, and the whole suggestion
sounded pretty good. It talked about, for instance, for aur purposes,
a Department of Natural Resources. These were real recommendations of
the Ash Council. There was one fly in the ointment and his name was
Maurice Stans, the Secretary of Commerce. A very strange man. You may
remember he was budget director in the latter Eisenhower years and he' s
a tough cookie, He knows a great deal about how the government works
and he takes seriously his charge as Secretary of Commerce to promote
business and industry in the United States. I think he daes this with
good intention, although it may make him my mortal enemy because at
times it pushes us in directions rhat I think are undesirable to go.
The Ash Council had recommended that the National Oceanic and Atmos-
pheric Agency be set up within the Department of the interior and that
most of the environmental activities be centered in the Department of
the Interior. Losing the Environmental Science Services Administration
from Commerce would take away, what was it, 40X of their personnel, and
about a third of their budger and what it left was a collection of
medieval guilds that didn't look much like a department of anything.
I remember the very specific day that Roy Ash went ta have lunch with
Maurice Stans to break the news to him that the President intended to
tentatively approve that plan. The following day I. say Ray Ash and his
chief staff man and they looked kind of glum and it seemed the President
had changed his mind~ ar Maurice Stans had changed hie mind, ar something
had happened, because at that point it was decided that NOAA was gaing to
ga into Commerce. Secretary Hickle fought this vigorously as I under-
stand, In the end, Hickle simply lost his credibility and his influence
in the White House and eventually was fired.

Walter Hlckle was one of those rare items in Washington. A man with
a lot of guts who has na hesitation in charging into the bureaucratic
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swamp for the absurdly simple reason that he thinks he's right. It' s
rarely done, after all.

What we wind up with in any case is NOAA as the kind of sop to the
aerospace industry largely, the supporters of this kind of marine activity.
It became obvious that there was no magic alchemy to be had from the oceans,
no magic food for the millions, and no magic sources of platinum, diamonds,
and gold lying around the bottom of the ocean. What there was, the
National Securities Industrial Association felt, was some employment
for the industries that were being increasingly displaced by a shrinking
defense budget, It was no accident that the most vigorous supporters of
those bills were the same people who were in the exploratory submarine
business, the underwater habitat business, and all the kinds of hardware
uses of the ocean that have become rather prominent. The sop went to
Congress with NOAA and reorganization plan 4 let them promote the oceans
as a relief measure � a social relief measure for unemployed aerospace
capacities. The rest of that program is, I think, a fairly honest attempt
to both utilize ocean resources and to exercise some understanding of the
oceanic environment before we wreck that too.

EPA wound up as an independent agency because the interior arguments
lost out altogether and because there are some arguments for making an
independent agency out of EPA. HEW was unenthusiastic about seeing some
substantial hunks of their activity get transferred co Interior, but much
less paranoid about having them set up as part of an independent agency.
EPA is a patchwork quilt initially, and this patchwork quilt, in case
anyone has forgotten, is made up of the Federal Water Quality Adminis-
tration, formerly the FWPCA from Interior; a group of smaller pesticide
programs which came from Interior, HEW, and Agriculture; the National Air
Pollution Control Administration from HEW; the Solid Wasce, Water Hygiene
and Radiology Programs from HEW; the Federal Radiation Council which had
been appendage within the Executive Office of the President; and some
ABC regulatory functions. Nore of AEC's regulatory and standard functions
were recommended for transfer to this new environment group, but that
was before Congressman Holifield moved to the Government Operations
Committee. Once he moved, negotiations were taken on directly from
Bruce Harlow's office in the White House to see what Holifield would
permit being transferred. What he would stand still for being trans-
ferred was transferred, In particular, general popul.ation radiation
standards. He would not accept the transfer of the standard setting
functions for the nuclear plants themselves, That still technically
remains within the AEC. EPA also ~ound up with the general ecological
research function, transferred from the Council of Environmental Ouality
which was where it never really belonged.

NOAA, was also a patchwork; the Environmental Science Services
Administration, which really is the weather bureau, and the Coasc and
Geodetic Survey were already within Commerce; Bursa~ of Commercial
Fisheries and Marine Sport Fisheries from Interior; Marine Minerals
Program from Interior; the Sea Grant Office from the National Science
Foundation; snd the Lake Survey from the Army, Taking anything from the
Army Corps of Engineers and putting it anywheie else is almost out of the
question. The Public Works Committee of Congress has been a pork barrel
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for as long as anyone can remember ~ and even the Corps of Engineers
people get very embarrassed about it from time to time. The National
Oceanic Instrumentation Center and the National Oceanographic Data
Center, both from the Navy got transferred to NOAA. The Navy had been
trying to get rid of them for years anyhow. The Data Buoy Program was
transferred from the Coast Guard which resisted rather vigorously
because it was really the Coast Guard's only active research program of
any real merit. It's too bad to see the Coast Guard out of any kind of
environmental research activities since they are one of the principal
forces as far as the marine area is concerned. EPA and NOAA don't really
overlap except in this whole area of environmental protection and it' s
not clear how that's going to shake down, lt depends to some extent on
leadership. Ruckelshaus was brought over from the Department of Justice
to be head of EFA. I would say he's an experienced government official,
though by no means in my opinion, a match foz Bob White, the long time
administrator of ESSA or especially for Maurice Stans, but we shall see
how this comes out. Maurice Stans, you may have noted recently, made
some statements about how we mustn't now go overboard on the environment,
it's bad for business. I'm interpreting a little bit liberally' but
that's sort of the attitude he's taking and yes, indeed, some of the
things are bad for business. If a concern can't clean up the wastes that
they are putting out, they' re likeIy to go out of business and the people
who are employed there may be unhappy.

What has all this added up to in program? The funding of 1969, and
these ate obligations, was 9l6 million for environmental programs, 1.29
billion in 1970, and 4,8 billion in 1971. That's an increase of almost a
factor of 6 in 2 years, that faz exceeds even the NASA program's enormous
expansion in the early 1960's. Of these numbers, say in 1970, about half
ere state and local assistance programs for things like sewage treatment
programs, about a fourth of that total is reseazch and at least the
beginning stages of development. That's about where we stand.

What seems to me to be a fundamental issue lying in back of all this
is one I brought up earlier, this underlying question of whether we are
going to go in the technocratic direction, or in the democratic direction.
I think the scientific community, or at least some of its most vocal parts,
have been urging us very strongly to go in a technocratic direction.
Let's get the experts and get the facts straight and then do it. That
idea implies that we know what it is we want to do and reeks very strongly
of the cold war notion of what we must do to those people to straighten
out theiz problems. In this case those people are not some poor under-
developed nation of the world, those people are us. Somehow I find the
present state of affaizs more encouraging because with the present court
decisions and the language of the National Environmental Protection Act,
the opportunity is there to convert environmental matters back into a
political issue among the electorate. What is it we wish to do? How
seriously do we wish to consider environmental damage? How seriously
and how widely range the alternatives we wish for development? How much
diversity do we wish to have and tolerate? None of these are questions
which are resolvable by technical experts or by systems analysis. Once
we have resolved those kinds of questions, and we may well do it in the
next two or three elections, then, it becomes possible to summon up
technical experts and say, what we have decided to do is this, now how
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do we do it? Zn that case, most af us who have same technical expertise
of some kind or other can yield up some answers chat are probably
reasonably factual in pursuit of a clear cut goal.

Notice whse's happening here, the government really is moving fast.
We' ve had something happen once a month or twice a month for two years,
in a new programatic area. At the same time we' re fighting a war, we' re
having riots on the campuses, and riots in the cities, At the end, we had
an economic downturn which is why things kind of peter out. The environ-
ment took second place ta the economic difficulties, I'm afraid, That
certainly seems ta be what happened this year. One final comment. I
don't think the present organization is as good as it should be, and I
have made a goat of Maurice Stans. He deserves it in some respects.
On the whole it's not as bad as it could have been. It could have been
a lot worse and what's more, the way we organize to do things, has to be
considered carefully. We' re talking about the environment here, The
government's problem is that you can organize only one way at a time,
but unfortunately, you can organize a better way ta deal with almost any
problem yau can think of. The problems continue to increase bath in
number snd in intensity in recent years, but we are still limited to one
organization, that is, one overall government organization. The present
court cases, the language of the Act, the availability of environment
information much more widely through the environmental impact statements,
seem to me to be a democratic direction that comes somewhere near the
rather tarnished dream of a participatory government. If we can move
in that direction, I think we may stand a chance of getting ourselves
out of our difficulties, or at least going in the direction we are going
intentionally, something I think we have not been doing very often in
recent years,

Q. "Do yau feel that during the Nixon Administration the reorganization
is aver?"

A. No, I don't think sa. Let me answer that in two ways. I think that
rhe major reorganizations have probably already happened, but I also
think that there will be continued pressure toward some of the major
features af the Ash reorganization plan. I would not be surprised to
see some effort toward converting the Department of the Interior ta a
Department of Natural Resources with a good deal of resource develop-
ment activity within it. Whether that can be done, while Stans fs
Secretary of Commerce I dan~t know. Whether the Environmental
protection Agency might then became part af this reorganized Depart-
ment of Natural Resources, I dan't know. Such a course was recommended
by the Ash Council as a next best alternative before they disbanded.
I don't know whether any attenti.on will be paid to that or not. It
should make a lot of sense as far as I am concerned. A free standing
agency has a lot of difficulty when the going gets rough. Right now
EPA has a reasonable, although not very closely connected, constituency
in the public. That situation could change and you then have difficulties
like the National Science Foundation has frequently had. I would suspect
it would be better to have a Department of Natural Resaurces with some
major units of which EPA might be one.



20

"Will the backlash typified by some of Haurice Stans ' statements
gut the environmental interest among people?"

I find that hard to predict. No, I don't think so. In some local
issues, the automobile highway issues, for instance, no amount of
papering over is going to change feelings so long as automobile
sales grow at a rate which permit the economy to expand as every-
one expects, By the end of the century such growth will have reached
absurdity. That has to change, and one way or another, we' re going
to have to deal with issues of that kind. Our present way of
operating depends upon our automobile sales remaining above six
million cars per year. By 1980, it looks as though growth elsewhere
in the economy would require that figure to be up closer to nine
million cars per year. Something like twenty per cent of the
labor force of the Hnited States, directly or indirectly, is
involved with the automobile industry. That must change before
the turn of the century, which isn't all that far off. Hast of us
are likely to still be around. We simply cannot tolerate either
the air pollution or that much machinery around. There isn't any
obvious way to deal with the auto problem, so I don't think it' s
going to go away. In some areas, the enormous concern about rather
small effects may diminish a good deal. A slight change in popular
opinion might emphasize other social programs--for instance, in the
city--in which environment will take second place, and we put out a
little more air pollution. Well, you put another black box in your
chimney, I think it would be a mistake to do that, but I think it
may happen.

"What is your opinion of Muskie's current bill on recycling and
zero discharge?"

That puzzles me. The zero discharge notion is, of course, errant
nonsense. You are going to discharge something, no matter what
we do, ~nisse we elect to suddenly stop engaging in any kind of
industrial enterprise whatever. I really don't know what the
intention is behind that bill. The zero discharge part appears
to me to be just absurd. That's as bad as the Indiana legislature
which, some years ago, almost passed a bill setting pi equal to 3.
You can pass the bill but it won't happen. I wonder if that bill
of Nuskie's might have been partly a device to be useful during his
campaign. Congressman Harley Staggers has been introducing a bill
to prevent all weather modification every session for the last eight
sessions of Congress. He introduces it about three weeks before
Congress adjourns, and then goes home and campaigns on the issue.
A lot of the people in West Virginia are persuaded that the govern-
ment is modifying their weather.
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January 22

February 4

February 10

March 5

April 3

Earth Day

- Economic downturnFall

January 20

January 28

May 29

April 22

July 9

FEDERAL EI'JVIRONIRENTAL
TIMETABLE

1969

Inauguration

Santa Barbara Oil Spill

Executive Order 11472
Environmental Quality Council and Citizen's Committee

established

liouse Appropriations Committee. Billed funds for
Fnvironmental Quality Council

President's message on population

Environmental Policy Division in Legislative Reference
Bureau of Library of Congress established

General Accounting Office report on water pollution

Congress increases air pollution research 18 million to
45 million

Public Works appropriation waste treatment request 214 million
800 million appropriation � authorization 1 billion

- State of the Union message � "most comprehensive and costly
program in history" 10 billion

Executive Order 11507 for Abatement of Pollution of
Federal Facilities

President's Environmental Message � "total mobilization"
for environment � 37 proposals

Executive Order 11514 � Agency 6 Council on Environmental
Quality responsibilities defined in detail

PL 91-224 � Environmental Qualicy Improvement Act of 1970
Office of Environmental Qualicy established

Executive Reorganization Plans 3 & 4: 3 � Environmental
Protection Agency; 4 � National Oceanic and Atmospheric
Administration
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CEQ AND ITS ROLE IN ENVIRONI'IENTAL POLICY

Thomas C. Winter
Staff member
Council on Environmental Quality
Washington, D.C,

Historically the Federal government, like many bureaucracies, has
had trouble coordinating programs between its entities. As a result,
most programs have been conceived so that they fall pretty much within
the jurisdiction of one agency. Over a hundred years aga the Federal
government decided to take a more active role in the field of agriculture.
The Department of Agriculture was farmed. Over a decade ago it was
decided that this nation should vigorously participate in the exploration
of space. The National Aeronautics and Space Administration was created
to achieve thi.s goal.

The Federal government's various environmental programs are not so
easily placed within one agency. If one agency were created to encom-
pass all programs effecting the environment, there would be very little
left over for the other agencies to accomplish, since most Federal
activities are affected in a major way by environmental considerations,
A truly coordinated approach is required by all Federal agencies if we
are to preserve and enhance our environment,

Congress set forth its strategy to achieve this coordination in the
National Enviro~mental Policy Act, referred to as NEPA, which was signed
into law on New Year's Day af 1970 � the first law of the new decade.
NEPA's basic purpose is to insure that Federal officials weigh environ-
mental considerations along with the more familiar missian and economic
considerations in policy formulation, decision making, and administrative
actions. Few quarrel with this concept in theory, of course, and the
words sound nice, But the challenge is to actually do this, in accordance
with the spirit of the Act, in real life situations where resource limita-
tions and other practical factors necessitate that trade-offs be made.

The basic mechanism to carry out the spirit of NEPA is the environ-
mental impact statement. This mechanism mandates that Federal agencies
implement the basic NEPA tenets of environmental considerations in
Federal actians. It further provides that these implementation actions
receive "goldfish bowl" type of visibility. Too often in the past there
have been cases where the planning considerations in many agency actions
were kept from the public and were not released until after the decisians
had been made. At this late time it is extremely difficult for the
informed public, particularly when they do not have. the staff resources
which the agencies do, to affect the decision.

An environmental impact statement is required from the prime Federal
agency in all actions which have signifi.cant effect on the environment,
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regardless of whether any af its funds are involved. The law requires
the statement to address the following points: the environmental
impact of the proposed action, any adverse impacts which cannot be
avoided by the action, the alternative courses of action, the relation
between local short-term uses of man's enviranment and the maintenance
and enhancement of long-tern productivity, and a description of the
irreversible and irretrievable commitment of resources which would
occur if the action were accomplished.

Interim implementing guidelines were issued by the Council an
Environmental guaiity shortly after the passage of the Act. Final
guidelines were issued an April 23 of that year. These guidelines
make it explicit that the draft environmental impact statement should
be prepared as early as passible in the planning process. The intent
is that as soon as a fair grasp of the problems involved is obtained,
the draft will be prepared and circulated for comment. It is not
necessary ar even desirable to wait until after solutions have been
worked out for these problems, It's better ta get the input from the
interested and informed public before solutions are worked aut rather
than afterwards. Further, the guidelines require, with few exceptians,
that na agency administrative actions will occur for at least 90 days
after the draft is circulated and for at least 30 days after the final
statement is made public, To date the Council has received over 2,000
environmental impact statements.

When you get right down to it, NEPA is a piece of legislation with
quite a broad mandate, just as is aur Constitution. It could be inter'-
preted in many ways, from merely a statement af philosophy with very
little provision for actual implementation, to the establishment of a
derailed procedure within the Federal government requiring considerable
effort. The real test as ta how it should be implemented has been taking
place in the courts of law. In general, most of the court decisions
have favored a rather strict interpretation of NEPA and implementation
of its spirit. As one judge said when discussing the legality of its
provisions within the framework of other Constitutional authorities,
"NEPA goes right up to the brink, but it does not quite go over."

A significant case which has bearing on the environmental impact
statement mechanism involved a nuclear pawe~ plant which is under
construction an Chesapeake Bay in 'Aaryland, Here the plaintiffs
challenged the basic ground rules of the Atomic Energy Commission in
implementing the National Environmental Policy Act. AEC was involved,
af course, since they must grant licenses to all nuclear power plants,
both ta construct them and to operate them. The judge in his opinion
last July made rhe following paints:

1. The environmental impact statement mechanism and other
provisi.ans of NEPA were effective on the date that the law was signed
and uot on the date, 15 months later when AEC established their
machinery ta actually implement rhe law .

I Calvert Cliffs Coordinating Committee, Inc, v. AEC, No. 24, 839
 D, D. cir. decided July 23, 1971!.
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2 ~ AEC must consider all environmental issues and not just those,
such as radiation, in which it has particular expertise.

3. AEC must evaluate all issues even if they have been previously
certified by the Federal government or States as meeting the applicable
standards.

4. AEC must look at the projects whose construction licenses were
granted before the date of the Act if the operating licenses were not
granted until after the date af the Act.

5. The AEC blanket policy ta not halt the construction of existing
power plants was wrong. Each plant should be considered an its awn
environmental merits, even if construction is underway,

In his opinion the judge commented that the court's duty is ca see:

"...that important legislative purposes, heralded in
the halls of Congress, are nat lost or misdirected
in the vast hallways of the Federal bureaucracy."

The import of this decisio~ is that the environmental impact statement
mechanism is effective fram the date of the Act and that it must be
followed in spirit as well as ln form.

In the early court cases involving NEPA the emphasis was on whether
a statement should or should nat be filed. A much publicized decisian
along this line concerned the haulroad connected with the Alaska pipe-
line. In the spring of l970 a court issued an injunction against further
construction until the provisions of HEPA and of the Mineral I.easing Act
were complied with. One of the key issues underlying this decision was
that an environmental impact statement had not been prepared.

More recently, the adequacy of consideration has been a significant
point in suits involving the environmental impact stacement mechanism.
One such case concerned the constructian of Gillham Dam across the
cossatot River in Arkansas. This project was approved in 1958. project
construction began in 1963 and was about two-thirds complete at the time
of the trial. The Corps of Engineers, the defendant, did issue an
enviranmental impact statement. But the plaintiffs contended that:

"...the impact statement simply does not set forth a
detailed study and examination of the important
environmental factors involved."

In the ruling the Court made the comment that the defendant must:

"...utilize systematic and interdisciplinary approach
using natural and social sciences and environmental
design arts, include discussion of value of river

Gillham Dam Environmental Defense Fund v. Corps of Engineers, 325 F,
Supp. 728, 749  E.D. Ark. 1971! .
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without the dam, include all environmental impacts
of dam construction, explore all alternatives to
dam construction, include all irreversible commit-
ments of resources, and include comments of federal,
state, and local agencies."

The important point here is that in this and similar cases the
courts are insisting that the spir.it of the law as laid down in NEPA
be followed and that all options be considered. But � and this is
significant � the courts are not attempting to substitute their judge-
ments for those made by the agencies in the Executive branch.

Another provisian af HEPA established the Council on Environmental
Quality in the Executive Office of the President. The Council is
primarily involved in the recommendation of plans and policy. A major
portion of its work concerns the environmental legislative program, its
formulation, passage, and impleme~tatio~. Another i~portent function
of the Council is to insure that procedures to implement the environ-
mental impact statement mechanism are established within the Federal
government and are made to work in a manner which will insure that
environmental considerations are given due weight along with the
mission and economic considerations in Federal activities, with rrinimum
administrative burden to the agencies. NEPA requires that one copy of
each environmental impact statement be submitted to the Council. lhe
President, in Executive Order 11514, March 5, 1970, further directed
that the Council would:

"issue guidelines to Federal agencies far the
preparation of detailed statements on propasals
far legislation and other Federal actions affecting
the environment, as requi.red by Section 102 �!  C!
of the Act."

I want to emphasize that our primary role is to see that the
mechanism works and not, as is believed by many, ta make a detailed
evaluation of each statement. We simply do nat have the expertise or
the staff size required ta evaluate each and every statement in a
cri.tical and objective manner.

There are several ways in which a statement can be evaluated. The
first is within the agency which prepares it. I mentioned earlier the
Council's guidelines  issued in the Federal Register, Volume 36, April
23, 1971, pp. 7724! which require that a draft statement be prepared as
soon as possible in the planning process and be made available to the
public. In the process of preparing the statetrent and evaluating the
comments received on it, it is intended that a fair judgement will be
made within the agency concerning the action and all the trade-offs
involved.

If there is disagreement with the decision of the department or
agency, the next formal review process can be taken by the President.
In practice, agency actions which invoke interest at the Presidential
level are usually identified in advance and guidance is given to the
Department before the decision is made. For this category of actions,
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the Council, as the chief advisor to the President on environmental
matters, becomes more deeply involved. Examples of such actions are
the application for permits to operate new off-shore drilling platforms
in the Santa Barbara Channel, the Alaska pipeline, and the Iocks Island
Dam.

Another opportunity for evaluation is by Congress for those actions
which require funds or other CongressionaI approval. Examples not
requiring Congressional approval would include cases where the only
Federal action required is the issuance. of a permit. Illustrations are
the recent proposal to build anather bridge across San Francisco Bay
and an application to fill in a section of a bay in Florida in order to
construct s trailer park. The Coast Guard had permit authority aver the
bridge since it could be a navigational hazard. The Corps of Engineers
had permit authority over the fill permit since it involved discharges
into navigab1e waters. The permits in both cases were denied, not
because the proposed actions posed threats to navigation, but, under the
authority of NEPA, because of environmental reasons,

In Congress the debate which occurs within the Congressional
committees and an the floor itself, as exemplified by issues such as
the SST, provides another opportunity far the informed public to input
into the decision making process and to further evaluate the decisions
by the Executive Branch.

Still another method far evaluating the adequacy of the environ-
mental impact statements and the correctness of the decisions made as a
result of them is through the courts. The Calvert Cliffs case, which I
mentioned earlier, is an excellent example of this.

How does CEQ insure that the environmental impact statement
mechanism works efficiently2 I have already mentioned the guidelines
which we have published and which are periodically reviewed and updated.
In December of each year we have meetings with the departments and
agencies ta review our guidelines and their procedures far implementing
them. Public comment is invited on this process. For example, last
month s formal invitation for public comment was issued in the Federal
Register  Volume 36, December 11, 1971, page 23666!.

Another way in which CEQ implements its responsibilities is through
an informal review of the capies of the draft and final statements. A
portion of the staff of CEQ focuses on impact stateraent evaluation. They
try to read each one that cames through and identify which ones should
merit further evaluation at the Executive Office level. Of course, this
evaluation comes from mare than fust the statement itself. Other inputs
include the correspondence which CEQ receives, the publi.c media, and the
personal contacts which we have with members of the public.

We try to see that the public is kept informed of the statements
which at'e filed. This is accomplished first through the "102 Monitor,"
a monthly publicatian af the Council, which identifies the new statements
filed during the past month within each department, the persan in the
department to contact concerning these statements, and also comments on
issues, such as the Calvert Cliffs decision, which have bearing an the
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environmental impact statement process. The second formal Federal
distribution method for rhese statements is through the National
Technical Information Service, fram which copies of statements can be
purchased ar a nominal cost,

Environmental factors have always been a big consideration in the
personal lives of' most of us, Naw, like death and taxes, they are an
intepral part of our professional lives. Congress, through the National
Environmental Policy Act, has established rhe framework to consider and
implement procedures ta enhance and preserve the quality of our environ-
ment. The administrators in the Executive Branch are beginning ta
implement these in their decisions and actions. The j udgements of the
courts are strengthening the implementation of the policy established
by Congress. Some people would like to ignore or downplay environmental
factors, particularly when costs are involved. But this simply cannot
be dane if we expect to preserve and enhance the quality of life for
aur and future generations. As I read the trend, the easiest way to
fulfill the spirit af NEPA is ta place the cards out on the table and
make. explicit value judgements in the mast objective manner possible.
Tho problems, trade-offs, and effects must be delineated and then
decisions made. If these decisions are made in a straight forward
manner, then there should be no qualms about defending them. We can
expect controversy since these decisions involve resource trade-offs,
great financial costs, and value judgements. This is healthy.

In the past many decisions were not made in a straight-forward
fashion and hence could not be defended when the public spotlight was
directed on rhem, At the other extreme is the danger of people who
make decisions in a straight-forward manner and then shy away fram
defending them because of the hue and outcry which various extremist
groups cause. We must not fall into either of these traps. As James
Baldwin says:

"Not everything that is faced can be changed,
but nothing can be changed until ic is faced."
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SUGGESTIORS FOR INPROVEMEiVT OF
THE EHVIROIQXNTAL IMPACl

STATEMEVT PROGRAM

Veil Orloff*
Assistant Director
Office of Federal Activities
Environmental Protection Agency
Washington, D.C,

Major problems have been witnessed in most stages of the environ-
mental impact sratement program. Problems arise in determining the
proper point in the agency decision-making process when. the question
should be faced of whether to prepare an impact statement, in deciding
whether an impact statement should be prepared far a particular pro-
posed action, in writing an impact statement once a decision is made ta
prepare one, in circulating the impact statement for comment, and in
integrating the major conclusions of the final statement in a meaning-
ful way into the overall decision-making process,

This paper discusses some af these problems, and provides sugges-
tions for solving ar minimizing them. The Council on Environmental
Quality's guideIines provide, pursuant to Executive Order 11514, the
framework for impiementatian of the impact statement pragram. Accord-
ingly, particular attention has been given in this paper ta how CEQ's
guidelines could be revised to implement the suggestions.

I. D ~P* t ~I St t t

CEQ's current guidelines dirertiy address in Section 2 and Sec-
tions 5 a!,  b!, and  c! the timing far this decision and criteria to
be used in making the decision. In Section 2, the guidelines state
that ~ "As ear1y as possible and in all cases prior to agency decision.

an impact statemen.t shall be prepared. In Section 5 a!, the
guidelines say that actions for which impact statements may be required
include recommendations or favorable reports on legislation and pro-
jects and continuing activities directly undertaken by Federal agencies.
Jn Section 5 b!, rhe guidelines state that the statutory clause "major
Federal actions significantly affecting the quality of the human environ-
ment" should be construed with a view to the overall effects of the
actions contemplated; and in Section 5 c!, the guidelines state that the
agency should assess a broad range of environmental factors.

*The comments in this paper ref1ect Mr. OrIoff's personal views. They
do not necessarily represent the official position of the Environmental
Protection Agency.
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The intent behind these guidelines appears to have been to leave it
up to the individual agencies to define with specificity the situations
when an impact statement needs to be prepared. In practice, however,
this has been done in few cases. Agency imolementing regulations fre-
quently skirt the questions surrounding the decision ro prepare a state-
ment witn ambiguous pnrases. For example, the Forest Service's regula-
tions state that an environmental assessment shall be prepared "as
early as possible and in all cases prior to agency decision,

There appear to be two major causes of this problem, The first is
that Federal agencies have attempted to implement the requirements of
NEPA in one broad sweep. Agencies have tried to group substantially
different activities within one set of procedures. And in doing so, the
agencies have ended up with guidelines so general that they often are
not very helpful.

The second major cause of the problem appears to be that the con-
ceptual steps involved in reaching the stage of writing an impact
statement are frequently not well understood. At least six distinct
steps can be identified. The first is to categorize for each bureau
 or sub-bureau! of an agency those types of actions which are likely to
involve environmental effects. The second step is to identify for each
of these types of actions the environmental considerations frequently
involved, e,g. sulphur oxide emissions, sedimentacion, heated water
discharge, accidental spill of toxic substances, etc. The third  large!
step is to identify what basic information on these environmental
effects needs to be gathered, who is to gather it, and when it is to be
gathered so that a reasoned decision can be made on whether an impact
statement should be prepared. The fourth step is simply to designate a
specific point in the various decision-making processes by which time
the decision should be m'ade on whether an impact statement is required.
The fifth step is to provide detailed guidance on the considerations
involved ln making this decision. The procedures frequently say that
the decision is a matter of judgment. This is correct, but this
skirts the question of what factors are involved in reaching a judg-
ment, Included here, for example, would be detailed guidan.ce on what
to do about projects already partially constructed. Finally, the agency
must provide procedures for implementing whatever decision is reached.
There should be follow-up, even in the situation where the decision is
made not to prepare a statement.

CEQ has recently issued a notice of impending revision of irs
guidelines. Given the ambiguity which surrounds most agencies' imple-
menting regulations, it would be desirable if CEQ's new guidelines
required each agency to prepare detailed information on each of the
above six steps. Field personnel of Federal agencies are usually
responsible for deciding whether an impact sratemcnt should be pre-
pared. Accordingly, it is important for them to receive clear guidance
on how to approach making this decision. If NEPA is to be effc.ctive,
it will be in large part because of a clear awareness by the field
personnel of the environmental inquiries that must be made.
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II. Hatificatian to Public af Decision on Whether an ~lm act
lr I I I: I ~Pd

With the exception of EPA and the Federal Highway Administration ~
it does not appear that Federal agencies' procedures provide for public
notification af whether an impact stateraent will be prepared for a
speciffc action. EPA's procedures provide that, after a decision is
made an whether an impact statemenr. will be prepared, either a "notice
of intent" or a "negative declaration" will be published. The notice
of intent states that a decisio~ has been made to prepare an impact
statement. The negative declaration states that a decision has been
made not to prepare an impact statement.

There are a number af advantages to this public disclosure. ]n the
case where an fjrrpact statement is to be prepared, it provides an oppor-
tunity at an early stage in the planning process for al] interested
parties to express concern about and provide guidance on the environ-
mental effects involved. Although an opportunity for comment is pro-
vided at the draft i~pact statement stage, in practice planning for the
action is further along at this stage and modiffcatfons are thus more
difficult to make. Another practical advantage is that publication of
a "notice of intent" can potentially make the public more aware of the
Federal Government's concern for and commitment ta analyzing the effects
on the envfronment of fts proposed actions.

The other side of the coin is that nothing is last by publishing a
natice of intent. The public will almost always have an opportunity to
comment on the draft statement; publication of a notice of intent only
gives the public an early opportunity to express its views.

There ate similar advantages to publication of a negative declara-
tion. Ihe public is again informed that an assessment has been made of
whether the proposed action is likely to have a significant effect on
the environment. If people disagree with this decision, they have an
early opportunfty to express their disagreement. In so doing, they
provide the agency with an early warning of passible error in not pre-
paring a statement. This early warning is far preferable to waiting
until an agency is just about ta take an action, and then facing the
possibility of an injunction halting the action because an irrpact
statement has not been prepared. Although suit for this injunctian
cauld still be filed at this late date, the Federal agency would be in
a much better position to defend itself if ft had ffled a .public notfce
of decfsian not ta prepare a statement. Such publication would clearly
weaken any suit alleging that no inquiry into possible environmental
damage was made and that no opportunity was given the public to express
its concern or to show cause why an impact statement should be prepared.

An argument might be made that requirement to publish negative
declarations would be difficult ta administer. The argument goes that
a great number of proposed actions would fall into the category of no
impact statement needed, whereas a much smaller number af actions would
require impact statements, and thus agencies might be flooded by the
requirement to publish negative declarations. The argument would be
valid if negatfve declarations were filed for all actions, including
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such ones as purchase of an advertisement or promotion af an employee.
sut negative declarations are clearly not required in these cases.
Vegative declarations would only be required ia the much smaller cate-
gory af cases where au inquiry was necessary on whether a statement
should be prepared, and where the decision turned cut to be negative.
In the above two examples, it is clear that no inquiry was neressary on
whether NEPA applied ta the proposed action.

III, W~ ~It It t t

The majority of the impact statements are far too superficial.
I'hey lack the breadth and depth af analysis appropriate for an under-
standing of the effect on the environment of the proposed action. Sub-
stantia1 progress has been made by some agencies over the last two years
in improving their analyses. Still, however, the majority of the
analyses are very super f i cial.

Nothwfthstandfng sertions  i!,  ii!,  iii!,  iv!, and  v! of
102�! C!, five basic questions need ta be addressed in prepariag an
impact statement. First, what is the proper project entity for pur-
poses af preparing a statement? Clearly, neither the erection of lights,
as part of a new airport, nor all possible sources of energy in the U.S.,
in the case of a new power plant, are proper project entities. Second,
what is the range af environmental considerat ions appropriate far this
project entity, i.e. what are the primary and what are the induced or
secondary environmental effects that need to be considered? Third,
what is the basic data about the project and its surroundings that is
needed ta investigate the environmental eftects? Fourth, what analysis
of this basic data is necessary, and what is the signfficance of the
conclusions resulting from the analysis't Finally, what are the promising
alternative formulations of the praject that need to be considered?

The first question, that af defining a proper project entity,
recurringly produces a dilemma. On the one hand, a broad formulation of
the project entity often makes analysis unmanageably complex. Analysis
is also sometimes extremely diff f cult because of lack of information at
the level of the person preparing the statement, For example, the con-
struction of an oil pipeline involves possible damage to the environment.
It raises the question whether alternative farms of energy generation
and transmission might be appropriate. Yet this is an exceedingly
camplex analysis to make, and requires information readily available
ta few people.

A broad formulatfon also results on occasion in tao little atten-
tion placed on the particular action at hand. It may also result in
unnecessary duplication of effort when statements are written on similar
types of projects that are located in different parts of the country.

The other side of the dilemma is that a narrow formulation makes
it impossible to put the action in perspective. In the case of
individually small projects, cumulative effects af related projects are
obscured. In the case of a single large complex project, and in the
case of a chain of projects  e.g, tbc nuclear fuel chain!, highly
damagfng components are sometimes justified an t' he grounds that the
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other components of the project are already constructed, and the bene-
fits resulting from the small additional expenditure outweigh the
damage.

As a solution to this dilemma, the new CEg guidelines could require
over-view impact statements to be prepared on appropriately defined
groups of projects. These over-view statements would be in addition
to the impact statement on the individual proj ect or action. For
axe~pie, it appears that over-view impact statements should be prepared
on the Bureau of Reclamation's Frying Pan Arkansas Project, the Forest.
Service's program for timber supply and harvesting, the construction of
water resource projects along the Colorado River Basin, the nuclear fuel
chain, etc. Some of these over-view impact statements might require
inter-agency cooperation. The statements of course need not reach
conclusions on the desirability of any of these programs or parts of
the programs  although in practice this is likely to result!. Rather,
the over-view impact statements would serve as background analyses
enabling one to put the individually proposed actions in perspective.

Impact statements are frequently superficial, even in the cases
where the project for analysis is appropriately defined. This super-
ficiality appears to result from lack of guidance on how to do an
environmental analysis, or even on what kind of basic information is
required. For example, many highway i~pact statements prepared by
field personnel do not contain estimates of the number or types of
vehicles likely trr traverse the highway. Yet it seems clear that the
headquarters of the Federal Highway Ad~inistration could, without sub-
stantial difficulty, prepare a handbook to serve as a guide to preparing
impact statements on highways, To date the guidance given by most
headquarters offices of Federal agencies has been more procedural than
substantive. EPA has been no less negligent in this area than have been
other Federal agencies.

CErl's new guidelines should therefore, I think, require each Federal
agency to prepat'e conceptual frameworks for analysis for the major types
of projects supported by the agency. As a start, conceptual frameworks
for analysis should be prepared for highways  perhaps subdivided into
rural, suburban, and urban highways!, airports, sewage treatment plants,
power projects, watershed projects, and mineral extraction on public
lands  perhaps subdivided by type of mineral, type of extraction method,
and character of the public land!. These six categories of projects
account, according to CEQ's November 102 Nonitor, for 807' of all Federal
actions for which draft or final impact statements have been prepared.

These frameworks should spell out the considerations in determining
the proper project entity for analysis, the range of inquiry appropriate
for the proj ect entity, the basic type of data needed, the major analyses
of the data to be perforrred, and the types of alternatives to be investi-
gated. EPA is prepared to assist Federal agencies, within EPA's six
pollution areas  air, water, solid wastes, pesticides, radiation, and
noise!, in thai.r preparation of these conceptual frameworks for analysis.

In Setting fOrth the range Of enVironmental cOnaidezationa appco-
priate for a particular type of project, the conceptual framework must So



beyond obvious questions such as potential for air and water pollution.
Two forms of shortsightedness have frequently occurred. 1'he first is
where the initial or primary effects of the project have been taken into
consideration, but the secondary or induced effects of the project have
been ignored. 1'or example, statements on highways and sewage treatment
plants seldom evaluate the impact on urban growth patterns resulting
from the construction and operation of the projects. These secondary or
induced effects may, however, be more damaging than the primary effects.
The second form of shortsightedness is the tendency to consider only
changes in the physical environment and to ignore possible alcerations
of the social environment. Yet impacts on population patterns or
community behavioral patterns may affect the quality of the human
environment much more than impacts on air and solid waste. This short-
sightedness must be remedied. The conceptual framework for analysis
should start us in the right direction by explicitly setting forth the
rarge of environmental consequences to be considered.

The conceptual framework for each type of project would also set
forth the basic information needed to do an environmental analysis. It
is surprising how many impact statements contain no information on the
ambient air quality or the existing degree of water degradation in the
areas to be affected. This basic information is essential for an
environmental analysis, yet it fs usually not given.

Pinally, the framework should produce a major advance in analysis
of alternatives.  The AEC's recently issued guide to the preparation
of benefit-cost analyses is exemplary in this regard.! The conceptual
framework should require, as a preface to an analysis of alternatives,
a statement of the objectives of the proposed action. A summary of the
reasons for the stated objective should be included, along with the
consequences of taking no action. The summary should be reinforced with
a bibliography of materials that document the formulation of the stated
objective. The framework should describe the range of alternatives
generally to be considered and should require that all alternative
actions that will also accomplish the stated obj ective be described in
detail, incIuding relative financial costs. whenever an alternative
will fail to accomplish fully the stated objective, the impact state-
ment should clearly define to what extent it wilI accomplish the
objective. The results of any cost-benefit analysis should always be
included.

IV. Circulation of Statements

Universal Numbering S stem

There are presently on the order of 1,500 draft impact statements
in either the preparation or the review stage. In addition, about 900
final statements have been filed so far. This mushrooming number of
projects for which environmental analyses have been prepared is creating
for EPA, and likely for other agencies, difficulty in keeping track of
all the statements in the system. The problem is especially difficult
since there is no generally agreed upon terminology to describe a pro-
ject  how, for exampIe, does one describe a 30-mile segment of trans-
mission line--by the company building the I ines gy the counties which
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the line traverses? By the power plant from which the line emanates?
By the town ta which the line goes? By the national forest through
which the line passes? By some esoteric combination of these?!.

A simple solution to this problem would be for CEO to implement
a universal numbering system for all enviroruneatal impact. statements.
EPA has recently developed such a system, which CEO may decide to use.
EPA's system utilizes a four-part code, an example of which would be
D DOT 40315-18. The first part, "D," tells whether the statement is
a draft or final. The second part, "DOT," designates the Federal
agency that prepared the statement. The third part, "40315," designates
the type of proj ect and also numbers the specific project. For example,
in EPA's system, all numbers between 40000 and 48999 refer to highway
projects; all numbers between 51000 end 51999 refer to airport projects,
etc. The fourth part, "18," designates the State or territory in which
the project is located. A more complete description of the system is
contained in a supplement to this paper,

Circulation of Final Statement

Only a few Federal agencies presently follow the practice of sending,
a copy af the final impact statement to each party who commented on the
draft statement. This practice should, 1 think, be made mandatory in the
revised CEO guidelines. Pravision of a final statement would allow
people wbo commented on the draft to see what changes, if any, occurred
in the agency 's envirornnental analysis as a result of thai.r comments .
The current system does not easily permit this, since in most cases
there is no clear relationship between the time when a draft statement
is filed with Cgg and the time a final statement is filed, Eowever,
this follow-up is often necessary if the final statements are to become
more than just draft statements with attachments.

Substantial progress has been made over the last year in improving
the impact statement program. A general awareness now exists amang most
Federal agencies of the need to consider environmental factors in their
decision-making processes, and the impact staternenc program is taking
firm root as the vehicle for launching this consideration.

Still, however, seriaus problems remain. This paper has discussed
some of the outstanding ones, and made several recommendations. The
recommendations aim at improving both the mechanics of the impact
statement program, and the substantive analyses that emerge as a result
of the program. What remains is actual integration of these analyses
in a meaningful way inta agency decision-making processes.



36

~S1 t

SUGGESTED UNIVERAL iVPEBERING SYSTEM

D DOT 40315 � 18
�!�! �! �!

�! Designates whether the statement is a draft  "D"! or a
final  "I"'!.

�! Designates the FederaL agency drafting the statement
 each Federal agency has a 3-let.ter code!.

�! A statement number which also serves as a code for the
subject of the statement. A different number would be
assigned to each statement prepared by a single agency.
For example, all numbers between 40000 and 48999 refer
to highway projects. Likewise, numbers between 51000
and 51999 refer to airport projects.

�! Denotes the State or Territory in which the project is
located  "01" through "57"!, For those projects which
are not identifiable with a particular location, the code
"00" is used.

See the following pages for agency, subject, and State-
Territory codes to be used.
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~Aency 1 j ~3-D '3 C d

AEC
ARC
DRB
DOA
DOC

Atomic Energy Commission
Appalachian Regional Commission
Delaware River Basin Commission
Department of Agriculture
Departreent of Commerce
Department of Defense:

Corps of Engineers
Other

Department of H .E.W.
Department of H.U.D.
Department of Interior
Department of Transport. ation
Department of Treasury
Environmental Protection Agency
Federal Power Commi.ssion
General Services Administration
International Boundary & Water

Commission--U.S. & Mexico
iNational Aeronautics & Space Administration
National Science Foundation
New England River Basin Commission
Office of Science and Technology
Tennessee Valley Authority
U.S. Water Resources Council

COE
DOD
HEW
HUD
DOI
DOT
TRE
EPA
FPC
GSA

IEW
NAS
NSF
NER
OST
TVA
WRC

1/ These agencies represent a11 that have developed impact
statements to date. New 3-letter codes can be assigned
to additional agencies as the need arises.

Environmental Im act Statement Contr ol Numb ers  Agency Code!
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Environmental Im act Statement Control Numbers  Subject Code!

00001-09999~Ener

00001-00999
D1000-01999

02000-02999
030OD-03999

05000-05999
06000-06999
07000-07999
08000 � 08999

10000-19999

Defense Sys terna
ldilitary Installations
Space Programs

10000-10999
11000-11999
12000-12999

20000-29999

30000-39999Water

AHC Nuclear Development
n.ing

Natural Gas & Oil:
drilling & exploration
transportation, pipeline

Power:
hydroelectric
nuclear
other
transmission

Detoxification of Toxic Substances
Munition Disposal
Radioactive Waste Disposal
Recycling
Sewage Facilities
Solid Wastes

Beach Erosion, Hurricane Protection
Irrigation
Navigation
Municipal f Industrial Supply
Permit  Refuse Act, Dredge & Fill!
Watershed Protection & Flood Control

20000-20999
21000-21999
22000-22999
23000-23999
24000-24999
25000-25999

30000-30999
31000-31999
320DO-33999
34000-34999
350DO-35999
36000-39999
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Environmental Im act Statement Control Numbers  Subj ect Code!

60000-69999Land Use

60000-60999Land Acquisition, Disposal
Parks, Wildlife Refuges,

Recreation Facilities
Forestry

61000-61999
62000-62999

80000-89999Other

85000-85999
89000-89999

900DD-99999

Trans ortation 40000-59999

Roads  Bx Thru Parks!
Roads Through Parks
Bridge Permits
Airports
Aircraft, Ships & Vehicles
Railroads
Mass Transit

International Boundary
Buildings
Pesricides, Herbicides
Weather Modification
Research S Development
Housing, Urban Problems,

New Communities
Miscellaneous

Re ulations, Le islation, Bud ets etc.

40000-48999
49000-49999
50000-50999
51000-51999
52000-52999
5300D � 53999
54000-54999

80000-80999
81000-81999
82000-82999
83000-83999
84000-84999
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Environmental lm acc Statement Control Numbers  State/Territory Code!

~Re i.on I

~li I II

07
08
09
10

New York
New Jersey
Puerto Rico
Virgin islands

I~II I

R~IR

~RI I

~RR I

Maine
RVew Rampahire
Vermont
Massachusetts
Connecticut
Rhode Island

Pennsylvania
Maryland
Delaware
West Virginia
Virginia
District of Columbia

Kentucky
North Carolina
South Carolina
Georgia
Florida
Alabama
Tennessee
Mississippi

Mi chigan
Wisconsin
Illinois
Indiana
Ohio
Minnesota

New Mexico
Oklahoma
Arkansas
Texas
Lo uis i ana

01
02
03
04
05
06

11
12
13
14
15
16

17
18
19
20
21
22
23
24

25
26
27
28
29
30

31
32
33
34
35
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Environmental Im act Statement Control Numbers  State/Territory Code!

~R1 VI I

36
37
3B
39

Nebraska
Iowa
Kansas
Missouri

~RI VII I

~R' IX

52
53

~RI X

54
55
56
57

Washington
Oregon
Idaho
Alaska

lion t ana
North Dakota
South Dakota
Wyoming
Utah
Colorado

California
Nevada
Arizona
Hawaii
American Samoa
Guam
Trust Territory

Pacific Islands
Wake Island

40
4l
42
43
44
45

46
47
48
49
50
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THE FEDERAL HIGHWAY ADMINISTRATION

dahn J. Kessler
Assistant District Engineer
Federal Highway Administration
Madison, Wisconsin

I particularly appreciate the opportunity ta participate in this
conference with you today. Certainly the National Environmental Policy
Act of 1970 is a landmark piece af legislation with far-reaching impact,
and although the law has been on the books now for two years, we have
by no means reached a point where we could call the implementation of
this law a routine procedure. It is especially timely then to have a
conference such as this where we can exchange ideas about our operating
experiences and problems.

Sa that you may know what to expect for the next thirty minutes, let
me outline briefly my presentation. I would first like to describe
where the Federal Highway Administration is, at the presenr time, in
implementing the National Environmental Policy Act of 1970  NEPA!. I
would then like to discuss some of the problems our agency has encountered
in day-to-day operatians with NEPA and same of our more recent changes
in procedures, And lastly, I will attempt ta reserve a ten-minute period
at the end of the talk to answer any questions you may have.

For those of you who may nat be familiar with the Federal Highway
Administration let me quickly describe aur organization and give you
some perspective as to the magnitude of the highway program. FHWA's
principle role is to administer a grant-in-aid program in partnership
with the State highway departments. The highway program is perhaps best
known for the National System of Interstate and Defense Highways � roads
like I � 94 between Minneapolis and 11ilwaukee--but the program covers a
wide range ot projects and has been in existence for more than half a
century with amazingly little change in concept, although it, of course,
has changed in emphasis to adjust to what. FHWA believed to be changing
public needs and attitudes, to NEPA, and to other Federal legislation.

In very round numbers, FHWA administers annually a five bi.llion
dollar program  Federal funds! with 5,000 employees. The relationship
between the size of the program and rhe number of employees is signifi-
cant as I shall relate a little later ln describing how we implement
NEPA. Nationwide, five billion dollars t.ranslates to 5,000 individual
projects annually, ranging from projects Co increase the capacity and
safety of a street intersection, to projects involving totally new multi-
lane freeways through densely developed urban areas. To relate the
immensity of this public works program to the Environmental Policy Act,
mare than half of all the environmental statements that have been sub-
mitted to the Council on Environmental 0uaiity from all the Federal
agencies have come from FHWA.
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It has been a basic renet of the Federal-aid highway program to
work in a close partnership relationship with the recipient of the
grant-in-aid, namely the State highway departments. Under this arrange-
ment, State of ficials have the primary responsibility for planning and
carrying out the highway program. Organizationally, FHWA has a division
of fice in or near the capital cities of each of the 50 states, and the
division engineers in charge of each of those offices have been delegated
the authority, with few exceptions, to administer the program in their
States. One significant exception to this delegation of authority
involves the Environmental Policy Act and a closely related statute. I
will elaborate upon that limitation in a few moments. Here in Wisconsin
Division Engineer Robert H. Paddock, whom many of you know, supervises
a staff of 30 permanent employees headquartered in Madison. He adminis-
ters a Federal-aid program amounting to approximately sixty-five million
dollars in Federal funds, plus matching State funds, annually.

With that brief introduction to FHWA, let me turn then to the subject
of this presentation, "Ywo Years of Labor and Learning," for it has been
just two years, two years and four days to be exact, since President Hixon
on January 1, 19 70 signed into law the Environmental Policy Act of 1970.
Aside from its far-reaching philosophical impact, HEPA is administratively
significant in two respects, First, the language of the law is exception-
ally broad. For example, the part of the law pertaining to the prepara-
tion of environmental statements is applicable to m~a'or Federal actions
significantl affectin the environment. What is major7 What is a
significant effect upon the environmenr? The legislative history is less
than clear as to the intent of Congress, Secondly, although Section 103
of the law allowed until July, 1971, for Federal agencies to take such
measures as necessary to bring their authority and policies into con-
formity with the intent of the law, the law is less than clear as to its
application to projects already in the pipeline. While it seems unreal-
istic to believe the Congress intended that environmental statements be
prepared for projects which were in an advanced stage of development on
January I, 1970, regardless of degree to which resources had already
been committed to the project, it is precisely that issue which is being
thrashed out in the courts today.

On the first issue, that concerning the broad language of the law,
the Council on Environmental Quality issued interim guidelines for
implementing NEPA in April, 1970, and the U.S. Department of Transpor-
tation, of which FHWA is a part, issued guidelines applicable to DOT
programs about six months later. DOT's guidelines said that ~an Federal
action significantly affecting the environment is, by definition, a
major Federal action. Although this definition appears to wash out a
significant qualification of the law and thereby increase the scope of
the law's application, upon examination, I think you will agree that the
effect of this provision of the guidelines did not materially alter the
application of the law, but it did avoid potential arguments over what
constitutes a major acrion. The guidelines a1so defined significant
affects upon the environment.

It is in this area where there were honest differences of opinion
within our organization as to tbc intent of Congress and I suspect this
is true of some of the other agencies represented at this meeting today.



In effect, DOT's guidelines required environmental statements for a
broader range of environmental impacts than those for which FHWA
believed necessary. The following month FHWA issued instructions to
its field organization. These were identified as interim guidelines
 the Council on Environmental Ouality has yet to issue its final imple-
menting guideIines! which, in addition to reflecting the DOT guidelines,
dealt with the second issue I discussed earlier--that of application of
NEpA to projects in the pipeline. It may surprise some of you to Iearn
that for major projects in urban areas, the time from the beginning of
project planning to the time of construction often covers a period of
ten years or more. While that may defy rational explanation, it is
nevertheless factual. So on January 1, 1970 when NFPA became law,
there were proj ects nearing the end of the pipeline which for all
practical purposes represented an irreversible commirment of resources.

FHWA elected to handle such projects, and in fact any project in
the pipeline, in the following way. The interim guidelines PHWA issued
in November, 1970 established what was then a prospective cut-off date
of February 1, 1971. If on that date a project had advanced to the
point of having received design approval  design approval is a major
benchmark in the highway planning and design process!, preparation of
an environmental statement would not be required. Nevertheless such
projects had to be re-evaluated to assure that the projects were
developed in a manner chat would minimize adverse environmental
consequences.

The FHWA's interim guidelines established another major policy-
rnat of determining at which point in the highway planning and design
process the requirements for processing an environmental statement are
applicable. This point was designated as the corridor approval stage,
the point  following a public hearing! at which one highway corridor,
from among several alternatives, is selected for further development.
The interim guidelines required for all projects, the preparation of an
environmental statement or a "negative declaration," the latter being
actua11y a positive determination that a statement is unnecessary, if
you don't mind my twisting the words around a bit.

Procedurally, FHWA division engineers have the authority co approve
negative declarations and to approve draft environmental statements for
circulation. Final statements, however, must be approved by a Regional
Federal Highway Administrator, in our case in Chicago, and even that
approval must be concurred in by the Office of the Secretary. This is
the one exception I mentioned earlier when discussing delegation of
authority. Except for NEPA and Section 4 f! of the Department of
Transportation Act--a section of law aimed at the preservation of parks,
recreation areas, wildlife refuges and historic sites--the Secretary of
Transportation has delegated to the Federal Highway Administrator all
other authority to carry out the Federal-aid highway program. Since
these exceptions are the only exceptions to the Administrator's authority,
I believe they bear witness to the importance placed upon environmental
consideration by Secretary Volpe.

If I have spent an inordinate amount of time in describing FHWA's
organization and background in developing policies and procedures to
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implement FEPA, it is only to set the stage for discussing some of
the problems we have had in the past Cwo years. In the discussion that
follows, I would like to link Section rr f! of the DOT Act and NEPA
together because, from our standpointn the two are in many ways
inseparable. If yau will recall in the earlier part of my talk I
mentioned the number of FHWA employees in relationship to the magnitude
of highway program. Clearly, FHWA does not have tire staff to perform
environmental studies nor to prepare and process environmental statements.
And even if we did, it would be a sharp break with a long-standing
tradi.tion of t!re Federal/State partnership in tbe highway program were
we to do sa. So even though the language of NEPA is phrased in terms
of Federal requirements, preparation and circulation of environmental
statements for Federal-aid highway proj ects is a funccion performed by
the State highway departments.

For the most part, we believe the States have done a very good job
in developing statements, given rhe s~ddenness of NEPA, the embryonic
stage of implementing guidelines, and the general. absence of criteria
by which to evaluate environmental impact. I might add parenthetically
that the Wisconsin Division of Highways has been identified as one of
the States doing a better than average job in preparing statements. But
while the States have dane well overall, Chere was initially some inertia
to overcome � perhaps a feeling that FHWA didn't really mean it when we
indicated that we could not give project approvals unCil the environmental
requirements had been satisfied, or, even if we did mean it, a feeling
that FHWA was being unnecessarily bureaucratic in its implementation of
the law. But I believe we are now beyond that initial period of adjust-
ment and if anything, recent court decisions would lead to a conclusion
rhat perhaps FHWA was noc strict enough in its application af the law-
particularly in regard to the retroactive effect of the Iaw.

I mentioned briefly a little earlier the absence of criteria by
wirich to judge environmental impact. In the Federal-aid Highway Act
of 1970 the Congress recognized that deficiency and presctibed that
enviro~~ental guidelines be promulgated and submitted to Congress by
July, 1972. FHWA has recently circulated a draft version af guidelines
it developed. When finally adopted, these guidelines should assist in
achieving a comprehensive evaluation of environmental factors.

In terms of specific deficiencies in environmental statements, there
initially was a tendency among some of the States to emphasize the bene-
ficial effects of highways and to minimize describing the adverse effects.
In a sense, the statements were used as a vehicle to justify prior decisions.
I am sure that there was no deception intended. It is simply human nature
to avoid a bad image. Of course, there are situations where a project may
cause considerable adverse environmental impact but in spite of the impact,
it is in the public interest to proceed with the project.. with more
experience in processing staCements I believe the States are increasingly
"telling it like it is," acceding to the adage that you can't make an
omelet without breaking an egg.

Perhaps another problem area bas been that of communication. The
State Highway departments, like FHWA, are basically engineering organi-
zations and to some extent the language of statements has been thar. of
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one engineer talking to another, The statemenrs, of course, are
reviewed not only by engineers but by others in disciplines narma11y
nat exposed to engineering terminology. By the same token, some of the
maps and drawings were perhaps not as good as they might have been.
But again, the quality of statements has already shown signs of improve-
ment.

If I am beginning to sound a little rritical of the State highway
departments let me correct that impression. The highway departments,
along with FHWA, have gone through and are going thraugh a learning pro-
cess, groping for ways in which to properly carry out the mandate of
Congress. If the word groping sounds a little unfIattering, let me
hasten to add that I don't think the term has limited applicatian to
highway agencies. I believe it applies equally to agencies 1ike the
Environmental Protection Agency and the Council on Environmenta1
11uality, and I certainly mean na disrespect in making that observation.

One problem that I believe will continue to plague us for souse time
is that af having other agencies, and even the courts, understand the
complexity af the highway program. I mentioned earlier that FHWA applies
the requirement for submitting a statement at the corridor approval stage.
Although specific project details are as yet undeveloped at this stage,
review agencies have asked for design details which in some cases are not
established untiI the preparation of contract plans is begun. Conversely,
if we were to wait until the design details were known before processing
a statement, both FHWA and the States run the risk of being accused of
having already irreversibly committed ourselves to a project. One
alternative would be to process two statements for each project at
appropriate intervals. It is my understanding that one State is adopt-
ing such a practice and another is giving it serious consideration,
but there is a consensus among most agencies that the task of preparing
even one statement is so demanding of time and manpawer that to require
more than one statement would be unreasonable.

The Stares have also been criticized for piece-mealing--that is,
tne submission of short project segments rather than submission of a
statement covering a longer segment of highway. The criticism is that
it is unfair to evaluate a short segment of highway when the immediately
adjacent segment, the location of which is cantrolled hy the first seg-
ment, rsay have significant environmental impact. Catching up with
projects in the pipeline has been largely the cause of this criticism
and the cause should vanish with the passage af time. However, it is
not always an easy chore to select. the best possible termini far a
highway segment to be covered by an environmental statement. For
example, in how many segments should the proposed 110-mile 1-57 route
between here and Hilwaukee be coveredf

Another problem that I will mention without much comment is manpower
limitations, Those of you in the audience who represent Federal agencies
are well aware of the Office of 1'lanagement and Budget's directive to not
only reduce manpower but to concurrently lower personnel grade levels as
well, both objectives to be met in the face of new requirements sucn as
HEFA, I know that many of the States are faced with similar budget con-
straints. Under such circumstances, if the full spirit and intent of
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NEPA is to be fulfilled, it can only be done at the expense of other
desirable programs.

There is one conceptual area in implementing NEPA that has caused
us some concern. The guidelines issued by the Council on Environmental
Ouality call for both a draft and final envfronmental statement. In
contrast, HEpA simply requires na statement." Our cancern fs that there
is a tendency for some to think of the draft statement as a vehicle with
which to iniriate a caordination effort with agencies having expertise
in environmental matters, and that the final statement would then indicate
rhe results of that coordination effort. The gospel that FHWA has been
preaching is that even the draft statement should more nearly represent
the completion rather than the inception of the coordination effort. If
we didn't already believe it, our experience in administering Section 4 f!
of the DOT Act for several years convinced us of that view. I believe
that the State highway departments are adopting that vfewpaint more and
more,

Another problem area, can best be described by a somewhat amusing
incident here in Wisconsin. The State, in cooperation with city
officials, is proposing to construct a bridge across the Sheboygan River
at Sheboygan. City officials applied to che U.S, Caast Guard for a
navigation permit and submitted with their application an environmental
statement prepared by the Wisconsin Division of Highways. The Coast
Guard circulated the statement to other agencies including FHWA's office
in Madison. At the same time FHWA's own procedures precluded our
approval of the project until the State processed a statement. To avoid
such obvious duplicative efforts to fulfill the same requfrement of law,
we have established a "lead agency" concept whereby the Federal agency
having the principal interest in a project  FHWA in this example! pro-
cesses an environmental statemenc. Agencies having a secondary interest
then accept the lead agency's statement. Nevertheless it is interesting
to note t' he differences among Federal agencies in the way draft state-
ments are circulated for comment. The Coast Guard handles this chore
for its applicants whereas under FHWA procedures, the State highway
departments perform this function. This results in the peculiar situa-
tion of the Wisconsin Division of Highways having two procedures for
fulfilling the requirements of NEFA � one for projects utilizing Federal-
aid highway funds, and one far projects requirfng a navigation permit but
financed without Federal funds,

Of all the problems I have discussed, I suppose the problem of
greatest concern to us has to do with the trend of recent court decisions
concerning the application of NEPA. In the late summer of 1971, FH'WA
issued what we call a Policy and Procedure Memorandum  PPM!, It super-
seded the interim guidelines I discussed earlier. Based upon the
experience pained in working with the interim guidelines, the PPM aimed
at correcting some of the deficiencies I have descrfbed and it clarified
the retraactive application of HEPA.

Another significant change between the interim guidelines and the
ppM concerns the type of projects or, more accurately, the type of
environmental impacts for whIch statements are required. You will recall
that earlier I mentioned some differences of opinion on this issue. Our



operating experience and the experience of the agencies reviewing
environmental statements, demonstrated that we simply were applying
the requirements of NEPA too broadly. The PPN, prepared in cooperation
with the Environmental Protection Agency and the Council on Environmental
Quality, thus contains language which should reduce the number of state-
ments processed by FHWA. Numerically, FHWA has been processing statements
at a rate of approximately 1,800 per year nationwide. We now expecr this
rate to drop to about 500 per year.

But just when it appeared that with the passage of time since
January 1, 1970, the dust was beginning to settle and we now had a good
working document with which to implement NEPA, some very disturbing
court decisions began to emerge. In effect, the courts are saying that
FHWA does not have the authority to exempt from application those pro-
jects which received design approval prior to February, 1971. Perhaps
it is too early to speculate on the impact ai these court decisions
 same af these cases are still pending in appeal actions!, but we can 't
help but believe that the court's interpretation of NEPA is unrealistic,
or if it is not, then the legislation is in need af revision. Just last
month here in Wisconsin a project already undez' construction was ordered
to be stopped by the U.S. District Court for t' he Western District of
Wisconsin on the basis that an environmental statement was required and
had nat been prepared. Estimates of the cost of delay ta the contractor,
costs which must ultimately be borne by the taxpayers, have been reported
as several thousand dollars per day. The plaintiffs in this case are
five individual citizens wha were not required to post bond by the
cour't.

There are some wha maintain that in any case of doubt as to whether
an environmental statement for a project is needed  and remember the
language af NEPA is broad and the applicability is unclear!, an environ-
mental statement should be prepared. But as holders of a public trust,
I believe we would be derelict in our responsibilities if we blindly
required environmental statements without due regard far the costs
involved. And by costs I mean hardships co those wha live in the paths
of highways and must endure prolonged periods of uncertainty, and the
denial of fast, safe and efficient highways to the public, as well as
actual dollar costs for preparing envi.ronmental statements or foz' con-
struction delays.

Nat only have the recent court decisions been disrurbing, but the
number af court cases in which Fedez'al hiphway officials have been
named as defendants is increasing at an alarming rate. Last year no
less than twenty-four court suits were initiated, Noreaver, we believe
that we are seeing only the first phase of legal actions � chose which
are based upon non � compliance with Fedez'al law or procedures. We
anticipate that the second phase will consist of legal challenges to
the procedures themselves, ar to the adequacy af environmental state-
ments. While admittedly it is more difficult for plaintiffs to
successfully challenge the adequacy of statements as compared to
establishing nan-compliance with law ar pzocedures, it behaaves us to
prepare statements that will withstand any such challenge.
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In summary, after two years of labor and learning, we are a little
tom and tattered and in some cases perhaps a little bloodied, but we
have survived. It is unfortunate that in some instances individuals,
fox totally selfish reasons, have used NEPA solely as a vehicle by
w erich to stop projects with which they disagreed. But on bala~ca, and
once the projects now in the pipeIine are completed, I believe that NFFA
will help us to produce an even better product for the public. At the
very least, fulfilling the requirements of NEPA should help to convince
the public that what we are doing is In the best public interest or,
failing that, it should at least establish that full consideration was
given to environmental factors.

Certainly the Federal Highway Administration endorses a policy of
preserving and enhancing the environment. Our policies, even without
prodding Federal legislation, have reflected that goal for many years.
Our only hope is that we will be permitted to pursue that noble goal
as reasonable men. 4Je have none but the public interest at stake.
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THE E. S. AIOfy CORPS OF ENGINEERS

Donald L'. Lawyer
Planning Division, Chief of Engineers
Department of the Army
Washington, D.C.

It. certainly gives me a great deal of pleasure to discuss the accom-
plishments, problems, and frustrations we in the Carps of Engineers have
experienced in the two years the National Enviranmental Policy Acc  Public
Law 91-190! bas been in existence. But, first, let me preface my remarks
with the thought that we are still learning and I expect to gain much more
information and insight on environmental impacts at this very timely con-
ference than I will be giving.

To begin with I might explain a little about our missions, programs,
organization, and size. The Civil Works program of the Corps of Engineers
concerns the planning, development, and management of the nation's water
resources. Our major programs fall inta categories of flood control�
reservoirs as well as local protectian projects; navigation � locks and
dams as well as waterways, harbors, and channels; beach erosion and hurri-
cane protection projects; emergency operations; and issuing of permits
under the 1899 R&HA on waste discharges effecting navigation. We have a
civilian force of about 29,000 employees with 280 officers. T'nis force
is organized by Divisions  ll! and Districts �9! with boundaries deter-
mined by major river basins and drainages, with a small headquarters staff.

Our annual budget for planning, construction, operation and maintenance,
and management for water resource develapment, averages about $1 I/4 billion.
At the present cine we have approximately 300 studies underway, about 270
projects under construction, 360 reservoir lakes in operation, and are main-
taining hundreds of miles of navigation channels and waterways.

We in the Corps feel that we have made a very vigorous as well as con-
scientious effort to fully implement the letter and the. spirit of the
National Environmental Policy Act; comply with the "GuideIines" as promul-
gated by the Council on Environmental Quality; and comply with other
administrative policies and procedures.

We issued instructions regarding NEPA to our field offices beginning
in March of 1970, with the first major contribution being our Engineer
Circular in September 1970, which gave guidance on procedures for handling
and preparation of environmental statements. This guidance was further
refined as an Engineer Regulation and published in the Federal Register on
June 11, 1971 for public comment and I am happy to report this Engineer
Regulation has been revised in light of the comments received and is now
at the printer.



I feel that I should define for yau how the Corps views the environ-
mental statemenc. and its relationship to our planning and decision � making
process. All of our projects are developed thru a complex planning and
evaluation process with a great deal af coordination with other Federal
agencies, State and local agencies, and the general public. This process
results in a project report which reflects all aspects  engineering,
economic, and environment! studied and evaluated. Tlris is the decision
document.

We have made environmental considerations a delibezate part of each
of our planning studies. Our planning procedures have been madified so
that environmental aspects keep in step with the engineering, economic,
and social well � being aspects of the study. Consideratian of the environ-
ment is not separate and apart from the planning of the project, but is
completely integrated. The environmental statement, as required by
Section 102�! C! of NEPA, is a summarization of the environmental effects
and impacts considered in the course of the study. The EIS is not che
decision document. Generally the E1S is based on data and information
developed foz the study and contained in the project report. Rarely will
new and original data be developed for the EIS.

At this point, I would like to bring out one aspect that has become
very important in the last couple of years--that is public participation.
We have always worked with the public in the conduct of our studies,
holding public meetings, etc., but nosr a deliberate participation program,
including numerous public meetings, small group work shops, information
newsletters, and other methods ta generate publi.c interest, is a part of
the project planning process. As with any new program, we are having
our problems and frustrations of implementation, but they are being
resolved. The response we have had so far indicates that the public is
enthused with this program of public participatian.

Sa much for generalities on our program, now what about our environ-
menr.al statements', To date we have filed over 414 statements, 265 final
and 149 draft statements, Some of these are quite good and athets not
sa good, especially those we prepared and filed in the middle and last
half of 1970. At that time, we had a job of communicating to our field
planners just what was meant by the law, the Council "Guidelines" and
also what was expected from them. Now I can say our consistency is
getting better and the averall quality of the statements is a great deal
better. In fact, since the Council's "Proposed Guidelines" were issued
in February, final in Apri.l, and our amplified guidance in June, there
has been a raarked improvement in coverage, content, depth, and appli-
cability of Corps statements

One of the frustrating points became very apparent in early 1970--
uHow to get on top of the workload," As you knew, NEPA applied to all
Federal actiarrs that significantly effect the environment, nat just
actions that were initiated after January 1970. When NEPA was signed,
the Corps of Engineers already had environmental oriented staff, such as
fishery and game biologist, limnologist, foresters, agronomists, recrea-
tion resource planners and some engineers who were very attuned to the
environment and the effect of aur works upon it. This is the staff that
felt tne !reat and t!re push to develop adequate environmental statements.
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I would hazard ta guess that when NFPA was passed we needed to prepare
in excess of 2,000 environmental statements, just to catch up and become
current. Because of this huge backlog the Council on Environmental
Quality  CE0! and the Office of Nanagemenr and Budget  OMB! allowed us
ta set up a three-year schedule to complete EIS for all continuing con-
struction projects and complete projects in an operation and maintenance
status. We are vigorously working on this backlog in order to became
current.

In the last two years we have taken numerous steps to increase aur
in-house environmental staff capability by hiring new staff with life and
natural science backgrounds and education, but mast af these are young
inexperienced men that need some on-the-job training ta become fully pro-
ductive. We have taken and are continuing ta take actions to train our
existing staff through work shops, seminars, university short courses,
and granting leave of absences for further college education. But all
these actions will take time t'o obtain maximum results, so we still are
faced with a real workload problem. However, there is a light gleaming
at the far end of the tunnel.

Currently, we are developing additional guidelines on environmental
effects and impacts giving careful analysis ta environmental matrix system
developed by Dr. Luna Leopold of the U. S. Geological Survey and to the
weighting system develaped by the Battelle Institute for the Bureau of
Reclamation. Results from on � going and complete environmental studies,
consultant reports, these other evaluation schemes, and court decisions
are continually being evaluated to improve our knowledge and methods of
evaluation. Currenrly instructions are being prepared so that our field
planners can develop an "atlas" of enviranmental ~thin s, To begin with
this "atlas" will be very grass and dependent upon the input and knowledge
of zany organizations and individuals, but will result in a working docu-
ment of considerable assistance to our planners. We are also developing
guidelines on evaluation and assessment. The 1970 R&HA requires that such
guidelines be prepared and promulgated by I July 1972.

We are also relying on consultants and universities to provide us
with specific environmental inputs and assessments for aur studies. I
feel very confident that the projects presently being studied will incor-
porate adequate environmental considerations af alternative courses of
actions as well as the accepted plan, will fully comply with NEPA, and
will have public acceptance. Our planning process will insure this, but
it will take more dollars and more time.

We are experiencing our greatest difficulty with projects that "are
iu the pipeline" � that is, those projects authorized and under construction
prior to the enactment of HEpA. On these projects the opportunity to study
and evaluate a full range of alternatives arc much more limited. However,
to the maximum extent feasible, alternative solutio~s and opportunities
for environmental enhancement, preservation, restoration, and miti.gation
are being investigated and incorporated inta the project ta the maximu~
extent feasible. On a goad many of these proj ects, construction is well
underway and in some instances almost complete. But we are conducting
various studies to assist us in implementing further act tons ta enhance
the quality of the environment as it relates ta the particular prajert.
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To uighlight how increased emphasis on environmental considerations
has been incorporated inta Corps pro] ects and resulting in changes, I
would like to cite a few examples;

Reviewed and changed many reservoir operation schedules to
enhance fish spawning, hold higher water levels during the
recreation season, minimize late summer exposure of mud
flats, and provide additional flows far downstream water
quality.

Incarparation in all construction contracts of environmental
protection specifications with specific safeguards on
environmental degradation related to the construction
activiti.es.

Incorporation in leases, licenses, and concession agreements
of stringent conditions regarding environmental quality
standards and activities that may degrade the quality af
the environment.

Hold pre-canstruccion conferences with the contractor to
review and discuss environmental aspects of the work, the
plant layout, location of construction roads, and living
areas to minimize their impact on the environment.

A scenic river development plan has been developed for the
Hatchie River in conjunction with the U. S. Soil Conserva-
tion Service and the Tennessee Department of Conservation

Specifications for top bank land clearing in connection
with mssissippi River revetment work have been revised
to minimize the amount. of right-af-way needed and the
number of trees cut.

The survey report on the local protection project at
Fremont, Ohio contemplated a drop structure for energy
dissipation. Pre-construction planning determined that
a riprapped friction channeI would serve the same purpose
and would permit passing of spawning fish runs. Provisions
were also made to minimize stream profile disturbances in
an attempt ta retain ta the maximum feasible extent the
existing pool-riffle complex.

Duck Creek Channel Improvement Project, Texas, has been
modified ta include special design for enhancement of the
channel, reflecting paols, esthetics, and greenbelt trails.
These types of features are being incorporated into the
design af San Antonio, Elm Fork, and Port Worth Floodway
channel projects.

Projects Nodified.

 I! Big Walnut Reservoir, Indiana. Raved dam site,



�! Oakley Reservoir, Illinois. Elimination of
downstream channel and substitution of greenbelrs.

�! Mot risen Creek, California. Provision of open space
to save unique wildlife habitat.

�! La Farge Reservoir, Minnesota. Installation of
multiple-level outlet which will create a new trout
fishery downstream.

�! Red River Reservoir, Kentucky. Moved dam five miles
downstream to preserve a va1uable and unique scenic
gorge.

�! Tennessee Colony Dam, Texas. Moved site upstream to
preserve valuable hardwood forest, new penal farm,
and a major wildlife area.

�! Columbus Lock and Dam, Mississippi. Moved dam site upstream
to protect valuable paleontological site. Corps has
recommended the site be registered as a NationaI Nature
Area.

* We have also terminated proj ects.

 I! Buffalo Bayou, Texas. Channel modifications to increase
discharge capacity.

�! Carrabelle to St. Marks River, Florida. Part of the
Gulf Intra-Coastal Waterway. project would create
significant adverse environmental impacts and effects
on the Alligator Harbor � St. James Island area and
the long-term environmental loss would be far greater
than the benefits derived from the project.

�! Jack and Simmerly Sloughs, California. Channelization
and levees to protect land periodically flooded,

In closing I might mention that we have having our share of court
litigation. Most of the 13 cases in litigation involve projects that
have been under construction for some time, 6 of which have been stopped
by court action to date. The only permanent injunction so far is on
Gillham Dam, Arkansas, where further construction of the project is
stopped until an environmental statement satisfactory to the court is
filed. We have now completed studies and prepared our statement. and
filed it with the Council on Environmental Ouality. The Court now will
have to see if it is satisfactory and meets the courts objections.

With the high backlog of statements to prepare  for projects authorized
and in planning or under construction! we had to make decisions on where
to expend che limited resources available to us and prepare statements on
the most critical projects. We evaluated the projects in our program and
started with those known or felt to have serious concerns or significant
environmental impacts especially where proposed actions were such as to
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preclude the possible adoption of alternative plans. One that we missed
was Cooper Lake and Channels Project, Texas, We were unaware of any
unresolved conflicts until suit was brought by the Texas Committee for
'.iatural Resources. As no environmental statement had been filed, the
court issued a preliminary injunction stopping all construction work
pending filing of an environmental statement. A contract for environ-
mental studies has been awarded to East Texas Universitv to form the
basis of, an environmental statement.

This briefly is a capsule recap of our two years of labor and
learning and what has been to the Corps of Engineers a very challenging
period.
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UWGB: ITS EVVIRONHEVTAL FOCUS AND Il'PACT

Edward W. 'Weidner
Chancellor
University af Wisconsin-Green Bay

Two years of the "decade af the environmentu are behind us. Despite
all the effort that has been expended on developing a concern for environ-
mental quality, we still encounter wide segments of the population that
believe that environmental degradation is the result. of a few careless
engineers and a few thoughtless industries. Nillions of dollars and
millions of man-hours later, we have yet ta develop an adequate defini-
tion of environmental quality 1st alone an adequate rammitment ro an
environmental ethic.

In 1966, planning began far a new institution, the University of
Wisconsin-Green Bay. The planners Concluded that higher education waa
far toa aloof and far too unconcerned with the major problems of the
world and the sense of social responsibility of graduates. h university-
wide focus on a significant problem would help avoid these pitfalls.
Among the major problems of the warld, man and his enviranment seemed
to merit special attention, for reasons so obvious that they need not be
outlined here.

Thus it was that in the fall of 1969 the University of Wisconsin-
Green Bay opened a new university with a total institution-wide emphasis
on man and his environment. Chemistry, biolagy, saciology, business
administration, art, literature, and other fields and professions were
to be taught in such a way that their application to the problem of man
and his environment wauld be highlighted. Graduates with any af these
specialties would be better able to understand their own social responsi-
bilities. Through general education courses, an enviranmental awareness
and ethic would be developed which would be strengthened by strong off-
campus experiences with community environmental problems. Hopefully, all
graduares would make contributions in their respective fields in regard
to environmental matters. In addition, understanding and experience in
regard to one major social problem might well lead to an enhanced concern
for other social problems.

There would be no excuse at the new university for blaming a few
engineers or a few industries for a problem that was nationwide and for
which every individual was in part responsible. There would be no room
for the saphistry of pretending that some men were innocent bystanders.
Acceptance of social responsibility was explicit in the academic. p1an
and the time was now. This acceptance had to bc by all people, from all
kinds of disciplines and professional aspirations.

Because of aur educational commitment at IBPCB, wn have natural ly
tried to create as model an environment ss passible at our new campus
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along the shores of Green Bay. We began by developing our academic plan
and our physical plan, and then marrying the two. This was accomplished
anly after considerable study and deliberation. And yet during the
first two years of operations at aur new campus, 1969-7l, it became
apparent that these planning documents were nat adequate for all time,
nor were they self implementing. And the logic behind them was not
necessarily evident to each newcomer.

t nder tirese circumstances, and upon faculty advice, we developed
aur awn Environmental Impact Board paralleling ln some ways the environ-
mental impact procedures of the Federal government and a few states.

The Board halds regular meetings, frequently weekly, and issues an
excellent set af minutes. These minutes are widely distributed and read
with care. The Board can advise the Chancellor, any ather senior admin-
istrator, and even a faculty-student committee, If it chooses to da so,
the Board can inquire into any environmental problem on its own initia-
tive. On the other hand, all committees ar officers of the University
carrying out projects af any major importance for the University
environment, must submit a statement of environmental impact to the
Board in advance, and the Board must have an opportunity of setting
forth its views, While the conclusions and recommendations of the
Board are purely advisory, it is already apparent that this advice will
almost invariably be followed, Guite naturally there has been a phasing-
in problem in the short run, since many projects were underway at the time
the Board was established, But for future projects, the influence of
the Board is impressive.

I am reviewing the Environmental Impact Board of the University of
Wisconsin-Green Bay in some detail not because it is quite distinctive
for an institution such as a university � which it is. Rather, I am
reviewing its experience primarily because we believe that UWGB has
encountered in the last few months, in capsule farm, the same kinds of
problems that underlie environmental impact analysis at the federal or
state levels.

For those who take environmental impact analysis seriously, there
are a series of administrative problems. One of these Ls the type of.
statement and analysis required before the Board reviews a proposed
project. It is not easy to define the kind af statement that is adequate
in terms of presenting the possible environmental impact of a project.
Secondly, the time and energy af personnel, and the dollars that they
represent, are a consideration. It is obvious that an organizatian that
waits for an envi.ronmental impact analysis cannot proceed with the same
dispatch and the same short � range economy of effort as an organization
that does not worry about such things. The timetable of organizational
ef fort is ef fected by environmental impact analysis, However, the we1-
fare of society is a long-range, not a short-range matter, and it has
become apparent we must as a society afford the expense of environmental
impact analysis. Ihirdly, it takes time far administrators and clien-
teles to get to feel comfortable with such a procedure. There may be
fears that an Environmental Impact Board will be unreasorrable, or that
snrncone may try to "hang" a parti> rrlar project tbrough this means.
Indeed, tjrese fears sometimes may be just ified. And it. is well to
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remember that not all well-intentioned persons will came to the same
conclusions with the same data in hand. Still, it is better to have
analysis objectively set forth, than to proceed by rumor or by tour
de farce.

However, far more fundamental concerns have surfaced in UWGB's
experience with environmental impact analysis. Anyone who has engaged
seriously in such analysis for very long is confronted with the funda-
mental question, "What is an impact � what is an unhappy ar undesirable
environmental impact?" No one can answer this questian without reference
to lang-range plans for the use by people of the water, air, and/ar land
affected by a project. For the most part, such lang-range plans do nat
exist. Existing planning and zoning is bath spotty and frequently short-
run. Developing plans for long-range use tends ta run counter ta accepted
ideas of private property. It implies restricted access to the natural
environment. It is difficult politically. But unless such plans are
made, we will not be able to answer fully the question of what a desirable
impact or an undesirable impact might be.

There is another prablem in identifying an environmental impact.
Many think of an impact as being purely bio-physical. Apparently their
view is that there is an undesirable impact if in some way a project
infringes on an assumed original state af nature. Others feel that an
impact is undesirable i.f it. in same way changes existing land use.
These are views of impact which are entirely too restrictive. There
are legitimate new uses of resources as well as legitimate old uses,
There is a socio-cultural environmental element as well as bio-physical.
A future plan for use of an area including the socio-cultural use as
well as the bio-physical is essential before measuring and determining
the importance and desirability of a particular impact,

For example, at the University of Wisconsin-Green Bay we have
developed three use areas within our circular 1,000 acze planning area--
an intensively used, roadless academic center section, a peripheral
arboretum, and, in between, a less intensive use area including vehicular
access, parking lots, playing fields, and social and housing facilities.
Until the University has defined all three of these areas both in bio-
physical and socio-cultural terms, the Environmental Impact Board of UWGB
cannot make effective judgements on environmental impact, nor can the
responsible committees or officers of the University.

Let us not deceive ourselves, Neither a well thought-out master
development plan nor an environmental impact board will bring magic
consensus on the desirability of a project fram an environmental per-
spective. There is no ane "best" salucian to man and his environment.
All that can be asked of any of us is that we proceed on the basis of
long-range plans, environmentally considered, and that through environ-
mental impact analysis each project is tested for its appropriateness
in regard ta such plans.

To return ta UWGB: the intensively used, roadless academic center
section of our p1an is farthest along, Still, it has been criticized
by those who would prefer avery building to have a view of tha Ray.
 Perhaps a kind of throwback to the picture window af our living roams,
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ar strip zoning!! The peripheral arboretum has recently been defined
in detail, also. Still, same students have objected to the removal
af an old barn and farmhouse that would obviously have conflicted with the
naturalizing af an essential segment of the periphery. The center circle
in our planning area is the least developed conceptually. Even so, there
is little consistency in the environmental advice we receive in regard
ta it.

No, we who are concerned with environmental impact analysis are
nat launched an a search for a new general vill, presided over by a
haughty and arrogant new elite. Rather, we are engaged in an attempt
to be environmentally aware by making impact analyses and to permit
interest citizens and groups to have their views considered before
making decisions with important environmental consequences. We must
remember that. there vill seldom be only one desirable environmental
alternative � on occasion there may be none--and there seldom vill be total
agreement among those highly concerned.

Thus it is that UWGB has a direct operational interest in the outcome
af this Conference, as well as a broad institutional interest in the
proceedings stemming from its focus an man and his environment. We look
forward to cooperating with Federal, State and private agencies in their
planning and development efforts in environmental impact analysis. We
hope we can learn fram yau, at the same time we share our experiences
with you.
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A SYSTEMS APPROACH TO ENVIRONMENTAL INPACT

John Armstrong
Birector
Sea Grant Program
University of Nichigan

Conceptually, NEPA represents a major step forward for the govern-
ing of our society and the rational use of our national resources.

l. It establishes a national policy of environmental concern
against which all governmental actions can be measured.
With the establishment of this policy, it is no longer
possible to justify unwise or potentially unwise projects
solely on the narrow grounds that they are "necessary"
of "of public benefit" to small segments of this populace.

2. Federal projects are more open to review, by the public,
and by other federal agencies, before they are implemented.
For under the best of conditions no single agency, no
matter how dedicated, can identify all of the possible
alternatives to meet project objectives. Understandably,
agencies are relucrant co wait for a general consensus of
permissibility before starting a project. But through
the procedures of the Section IO2 impact statements, some
good alternatives have been suggested, and some projects
of probable high adverse impact have been altered or
dropped.

3. Particularly through the courts, the procedural require-
ments of hEPA have expanded the ability of the public to
have some say in what actions its government takes.
Public participation in government, particularly at the
federal level, remains a complex problem. The provi.sions
of NEPA have allowed some degree of public entrance into
the federal decision-making process while hopefully
excluding uninformed disruption of federal activities.

4, Perhaps the greatest virtue of NEPA, and the reason for
viewing this act as a major advance in the governance
of our society, is that. it reflects a move towards a
more systematic approach to governmental decision-making.
It is perhaps the first major national recognition, that,
in a modern complex society of millions of people, all
elements are interconnected. NEPA is one of the first
challenges to a historically incremental and fragmented
national environmental resource policy.



However, it is clear that NEPA, while good, is not without its
problems, particularly when considering the complex problems of the
Great Lakes, NEPA, while a significant first step, may still be insuffi-
cient.

l. One problem which must be solved if the Great Lakes
as a natural system, is ra be successfully managed,
is how to build a stronger working relationship with
Canada,

At the present time there is no formal Canadian input into the
Sect ion 102 impact assessment process. Canada has been informed that
they are welcome to submit any information which they feel pertains to
various United States projects, and that they have the same powers as
any other sovereign state in the U.S. courts. In actuality, Canada is
reduced to the level of submitting diplomatic. notes. The International
Joint Commission needs more ability to deal directly with counterparts,
nat at just high levels.

There are several possible solucions to this problem. The forma-
tion af a bilateral court to hear disputes over environmental matters
is ane, Successful completian of the treaty and expansion of the
International Joint Commission will be helpful. But. no matter what the.
solution, Canada should be permitted a stronger voice. In addition, we
must find methods that are effective at less than the treaty or diplo-
matic level. Research and information gathering is restrained by archaic
and binding diplomatic procedures. We need to have more freedom to deal
directly with our Canadian counterparts,

2. CEQ. In spite af high professional quality, rhe Council
on Environmental Quality is understaffed and under-
financed. Obviously, this problem is one shared by many
federal and state agencies. Ho~ever, CEQ faces another
problem which, while not unheard of in other agencies, is
somewhat unique.

CEQ's primary function is to serve as advisor to the President on
broad policy matters and to undertake a general review of agency perform-
ance. But some segments af the public have demanded that it takes on the
additional function of environmental ombudsman in relation ta federal and
state agencies, Often the public feels that CFQ does or should have the
power ta demand impact statements and to stop projects if the assessment
is negative. This is not its function, it is not properly designed ta
carry out this function, and as a result, it is in a serious conflict
between serving the President and serving the public. One result of
this situation may have been ta shake the public's faith in government
and to obscure some of rhe real potentials of NEP4. It is interesting to

Considering the experience
tonight, and the subject matter'
time to list all the procedural
NEPA. However, I would like to
of particular importance ta the
over-emphasized.

and background of those in attendance
of this conference, I will nor take the
and conceptual problems connected with
mentian a few, either because they are
Great Lakes, ar because they cannot be
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look at the number of 102 statements over 2000--one becomes concerned abaut
the depth in which such criti.cally important statements can be reviewed,

3. Agencies and information. It has become clear that
one of the greatest problems in meeting the require-
ments and obj ectives of NEPA is that of insufficient
information, The basic concept of NEPA is ta increase
the amount and type of information which an agency
considers before it implements a program.

In its first annual report, CE0 stated that:

"The federal government need no longer be in the
position of trying to repair damage to the environ-
ment after the damage has been done because the
relevant factors were not considered at the time
of the decision.l

Unfortunately, this is more a statement of desired outcome than fact,

One of the basic questions which has yet to be satisfactorily
answered is just how an agency is to determine what the "relevant factors"
are for a specific problem. What: are the performance measures that best
describe a particular environmental problem? The executive, legislative,
and judicial branches all need a detailed procedure which could be used
to arrive at this type af determination. The need for such a procedure
is evidenced in the fact that many of the debates which have occurred
over Section 102 scatements, such as that for the Alaskan Pipeline, have
centered around the question of what a sufficient statement consists of.
Sufficiency may indeed be a function of the type of resource issue
considered.

But even if this question can be resolved, there remains the very
real problem of developing, within agencies, the ability to obtain and
effectively use more relevant information. NEPA by itself can never
meet its stated objectives until it is augmented by tools and procedures
far dealing with such information.

BASIC CONCEPTS

Braadening and Comprehensiveness of NEPA. Congressional interest
in technology assessment has been gro~ing in recent years. Proposed
requirements of such assessments are similar to the environmencal impact
statements of NEPA.

The basic premise af the proposed office of technology assessment
or similar arrangements is that technology is affecting nat only the
natural environment, but also our social and economic systems. I think
that it is instructive, when. considering the possible future of NFPA, to
look at the materials gathered by the House Subcommittee of Science,
Research and Development. From these studies of tIre need for technology
assessment and how to institutionalize it, it becomes clear that tech-
nology assessment is an advanced type of environmental impact statement;



and I would like to propose that unti.l the two processes are somehow
combined or related, we wi11 make only limited progress in aur ability
to eliminate undesirable consequences of federal, state, and piivste
actions.

Technology assessment is expensive. Initial attempts at technology
assessment, carried out by the National Academy af Science, and others,
indicate that even if assessments are held to a one-year time period,
which in itself can be difficult, projected costs of each assessment
will be in the $200,000 to $600,000 price range--meaningful environmental
assessment may prove to be as or more expensive.

A number of executive branch reports have suggested that technology
assessment and environmental impact assessmenc be combined, and be
required of all executive agencies. Considering the personnel, money,
and time constraints already encountered in attempting to deal with NEPA,
there is no way under present conditions that each agency can carry out
this type of assessment. Furthermore, as was poinced out in a 1970
publication by che Wite House National Goals Research Staff, assessment
is of limited value without the guidance of some national growrh policy.
Assessment can either be used ro limit or encourage growth, and different
information will be required, depending upon which direction one wishes
to take. With both technology assessment and environmental impact state-
ments, there is no explicit indication af what is to be done with the
information derived from assessments. I think it is fair to say that mast
peaple think that it would be a good idea to have detailed information on
the potential results af a proposed activity. But there is in many cases
considerable reluctance or inability to do anything with this information
once it is obtained,

Perhaps the most serious problem facing NEPA is that it is attempting
to bring about solutians which cannot occur unless there are further
changes in the gaa1s and values of the nation, and of individual agencies,

However, the very existence of NEPA indicates broad � scale changes in
the nation's goals. Just imagine how NEPA would have fared in 1872, or
1932, or even 1952.

NEPA and similar legislation is designed to provide decision-makers
with more information, if they wish to use it, Historically, there has
been a resistance ta perceive the need for such information, and to incor-
porate it into the decisian-making process. NEPA is helping change this.
If all of the "relevant factors" were considered before a decision was
made, then social, political, economic, and environmental factors would
a11 receive equal consideratian. This is beyond the limits of accepta-
bility within our system.

The question of environmental information is basic ta the NEPA
concept. It is also a key factor 1n our entire philosophy of environ-
mental management. It has long been recognized by concerned decision-
makers that information is the key to successful management, and wit «out
adequate inforaiation, decisions are made either arbitrarily, ar by invalid
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interpretation of environmental needs. Our lack of information about
the environment and its behavior under man's influence is due to two
very obvious causes:  I! our inability to gather together and inter-
pret existing data about the environment  e.g., to canvert existing
data inta usable infazmarion!, and �! a basic gap in our knowledge
about certain environmental phenomena, regardless of certain available
data ar information,

This ]ack of complete information or understanding is, of course,
the basis for the so-called conservative approach, where we take action
based perhaps more on an intuitive feeling about environmental damage
caused or that which cauld be caused by a proj ect or activity.

Thi.s, in turn, has led ta a trend towards stronger and more cen-
tralized authority over environmental matters, foz if we are to take a
conservative approach to environmental management, considerable authority
is required. Contrast this with the situation where a good understanding
of a particular environmental problem is at hand and where a solid data
base is available to support that understanding. In this situation the
requirement for authority may be lessened, by means of existing mechanisms
and institutions, using the more sufficient information and knowledge.

Ny paint here is that, I believe, our society has reacted ta a lack
of informatian about environmental problems by creating mare authority
to deal wich the problems, i.e., ta implement a conservative approach.
I think this is justified, ta a certain point,

I believe we are now close to that point. I would suggest that
there is now a temptation to continue the creation of authority, parti-
cularly centralized authority, when perhaps there is na further need. I
believe that the pendulum should swing back, just a bit perhaps; but we
should now return to providing more and better information to the exist-
ing environmental management structure. In the Great Lakes our state
agencies have, in mast cases, viable organization, suf f icient laws, and
probably enough authority to deal with most envizanmental management.
situations.  I would exempt the p~oblem of land use and development
from that categary.!

What the existing state agencies need now are more men, more maney,
and better information upon which ta base decisions and formulate plans.
Let me qutckly point out that I would qualify this line of reasoning by
including the variable, time. For information must be provided in suffi-
cient time to have a positive contribution ta environmental management..
This, of course, leads back to a philosophy of conservation, foz in some
areas there indeed may not be sufficient time to generate adequate infor-
mation to satisfactorily resolve an environmental issue--e.g., where there
is a present indication of irreversible environmental damage occurring--
so that we are never free of sub j ective decision-making about environmental
issues.

Another factor that I haven' t. mentioned which is related to informa-
tion is that of a lack of information about what the real desires and
needs of the public are regarding environmental matters. All we know naw
is that the public responds to specific issues, 'but wc know little or
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nothing about their zeal short- and long-term desires other than every-
one seems to want a "goods environment. '4'hat is goody And how much are
people willing to pay to obtain and sustain a good environmenty This
dimension of our lack of information as is the case involving technological
information also influences our philosophical approach to environmental
management, I'iany pro j ects and programs are designed with the motto "The
:lost Good for the Host People," This very virtuous but rather meaning-
less approach leaves much to be desired with respect to use and protec-
tion of some of our limited resource systems, particularly in the Great
I.akes. An example is the development of the coastal and shoreland area
of the Lakes, Many of these fragile areas, if they are to be retained
at even a fraction of rheir natura! state, cannot possibly be developed
nr used by all. user classes for mulLipurpose activities. There must be
a recognition of the fact that most natural systems cannot be "all things
to all people." But faced with a sometimes complete lack of information
about what people really want, agencies have been forced to tzy and cover
all bases.

The environment is still seen by many as something to be exploited
by man  resources vs. commodity!. There is still general failure to
recognize that the complex societal goals of our system are totally
dependent upon a viable biosphere, and that the natural system is not
only influenced by, but also exerts a strong influence upon, these same
goals. A good example of the effects of a 1ack of good information about
the environment is found in the current controversy over the so � called
Piuskie Bill recently passed in the Senate and now being considered in
the House. This legislacion will have significant impact in the Great
Lakes as it will across the nation.

Much of the debate over this legislation centers around the proposed
change from water quality standards co effluent standards. Arguments
over the merits and deficiencies of each type of standard are academic,
and in my opinion ridiculous. Until we develop sufficient understanding
and information linking effluent discharge to water quality levels, we
will need standards for both. At the present time there is no scienti-
fically acceptable information or methodology yielding the effect that
a specific effluent will have on ambient water quality levels. In ouz
limnological modeling program in Sea Grant we have made considerable
progress towards this end, but by no means are we, or any other reput:able
research establishment, ready to determine standards,

Thus the arguments are over the wrong issue; the real issue is
whetE>er the total amount of pollutants entez ing the national system need
to be reduced. At this time a conservative rationale is required. I
believe we do need highez degrees of waste removal, but this is not based
on sufficient information.

SOLUTIONS

In looking for solutions Lo these and other problems associated
with NEPA, I think that it is important to emphasize moving beyond NBPA's
rather limited houndazies. 'l'hree elements which I would like to stress
are  I! the expansion of ouz definition of environment, thus increasing
the concept of assessment; �! the development of sufficient tools to
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allow the necessary assessment; and �! the means of increasing the
involvement of the general public at a time when "experts" and govern-
ment are involved in more and more far-reaching environmental decisions.

 I! A first step in moving beyond NEPA might be to establish some
form of citizen review outside of the executive and legislative branches,
and outside af government bureaucracy. The Hart-McGovern Bill [House
Bill 3055J is one possible alternative. This bill is based upon
Michigan's innovative legislation which allows Michigan citizens to
bring suit against anyone causing environmental damage. Passage of this
legislation would allow citizen review of activities affecting the environ-
ment. While such a linkage to NEPA must be cansidered more a caurt of
last appeals than a solution, it could easily be a permanent part of the
nation's attempt to lessen the adverse impact of its activities. The
obvious abjection to such a step is that it might breed a crippling
number of nuisance suits. This, however, has not been the case so fsr
in the State of Michigan,

The question of citizen involvement is far from simple. What is
citizen involvement? Who are the citizens that would be involved?
Students come to me from student groups, representing youth and the
environment. But do they really represent youth? The same applies to
aur whole society. What do people really want?

�! Many suggestions have already been made for various forms of
reorganization within the federal government. Perhaps one af the most
interesting suggestions, if only because it has been around for thirty
years, is for the formation of a Department of Natural Resources.
Another possibility is to place CEQ or some other organization between
the executive agency and the office of management and the budget. This
organization could act as a clearinghouse for impact statements, feeding
the agencies information upon request, checking with other agencies that
might be affected, opening the statement to public review, and certifying
that the required procedure had been carefully followed. This certifi-
cation could be a prerequisite for budgetary consideration. There are
many alternative reorganization patterns. The reason far considering
some form of reorganization is, that until formal and informal linkages
have been established between all parties who can affect the environment,
the ability to obtain any environmental objective is limited. The pro-
blem in undertaking such reorganizations is that al1 toa often the same
thinking, the same approaches, and the same results continue, only now
under a new name. And often the ariginal objective of reorganization is
lost in considerations of administrative ar of efficiency ar budgetary
constraints.

�! It is clear that one goal of HEPA was to reduce the adverse
impacts resulting from agency activities, But the Section 102 impact
statement requirements of NEPA place an unfair burden upon the agencies
insofar as they were not given sufficient tools ta develop the statements.

No matter what institutional arrangements are established to insure
that aII relevant factors are considered, they are bound ta fail unless
at the same time an effort is made to develop better methods and tools
fot' determining what all the relevant factors are, making these available
ta those who propose an activity.
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I would like ca present to you, as people wha could play a major
role in implementing it, a concept which we have been developing as part
of the Gniversity of Michigan Sea Grant program,

Before stabilizing the water level of Lake 1Lichigan, before channel-
ing all of the sewage of southeast Michigan into Lake Erie, first we must
emphasize the capability to properly assess these and other accivities.

da not assume to have a complete definition of what a proper assessment
would entail. It should certainly contain a consideration of both the
adverse and the beneficial impacts of each activity upon the social,
cultural, economic, technolagical, and ecological systems,

I suggest that the Great Lakes coastal zone system presencs not
only an ideal opportunity for a long-range cooperative research effort
ta establish the capability to undertake comprehensive analysis of
resource utilization activities but represents one af the most rapidly
developing resource subsystems af the Great Lakes. Social, economic,
and political values will always play a major part in man's use of
natural resources. But if, as indicated in 5EPA, our nation wishes to
reduce the number of adverse impacts upon our environment, we must have
some type af camprehensive systems analysis capability, available to all,
rather than continue to rely on values which usually fail to recognize
the talerances and dynamics of the human and natural systems,

One method of achieving such a capability would be through the use
of what is called Space-Time Analysis  STA!. I will briefly describe
chis, presenting it as an information system concept, rather than a
specific proposal.

1. The first step in STA would be to establish a three-dimensional
grid system for the entire Great Lakes coastal zone, This grid system
wauld encompass the submerged lands, the ~ster, che shorelands, to some
extent inland areas, and the atmosphere.

2. On this grid system one would start a long-range project of
mapping the parameters and variables of the natural system aud subsystem
components. If the results af all Great Lakes research cauld be placed
in a standard space-time format, one could identify the parameters and
dynamics of system components as they fluctuate over periods of time from
minutes ta years,

Rich this objective in mind, ic becomes clear that cell size would
have to be variable, and perhaps some cells would never be filled. But
this approach would allow the coordination of. presently fragmented and
overlapping research, and would place it in a farm which cauld eventually
be used for day-to-day decision-making by management personnel. This
approach would also help to identify where additional research is needed.

3. Once this system is established, one would be able to identify
the potential impacts of human activitiea or Sets of activities Chat do
or might occur within Che Great Lakes coastal zone.

Vc have identified a number of facrars which influence rhe impact
activity will have upon the Great Lakes coastal system.
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a. Each human activity can be said to have a basic potential for
disruption which will tend to be higher or lower relative to other acti-
vities. Thus snowmabi les would have more disruptive potential than cross-
country skiing. This potential for disruption, combined with the natural
tolerances of an area, wiII determine the intrinsic impact of an activity
for a specific resource area.

b. The density and intensity of an activity are variables which
can be other controlling faCtors in an activity's impact. Again using
snowmobiles as an example, five snowmobiles per square mile can have
considerably different impact than fifty, and leisurely sightseeing on
tnese machines can have a different type and degree af impact than
racing them.

c. The duration of an activity also is an important variable,
:iany resource systems can tolerate  we now know! a considerable amount
af activity over shart periods of time. However, they may be adversely
affected if exposed to the same activity or sets of activities over
extended periods of time. In the future one of the most effective
resource management tools may be the scheduling of activities so as to
match them to the tolerance time-spans of che areas affected.

In terms of activity assessment, the most difficult question
is that of how the impact of one activity is affected by the presence
of other activities. As an example, it. is now widely recognized that
the placement of a sewage Interceptor line can affect the pattern of
residential, commercial, and industrial development, It is also clear
that transportatian systems, utility corridors, and communications net-
works can have a similar effect. Under present conditions it would seem
unreasonable and rather difficult for an agency ta consider its proposed
activity in relation to other concurrent activities. Yet the tesuIting
impact of these interlinked activities can be synergistic or neutralizing,
Incremental assessments concerned with fragmented sectors oC the natural
or human systems may not begin to identify all oC the pertinent factors
which should bc considered.

It might be possible to get around these difficulties if all of the
activities, and their impacts, could be interlinked in the inventory
system mentioned earlier.

One could identify, for' each activity, all of the physical elements
necessary far it to occur. We call this an activity network, An acti-
vity network for recreational fishing might include the location af fish
hatcheries, boat ramps, camping grounds, marines, sport shape, as well
as transportation networks and parking areas.

To deal with the impacts af these activity networks one cauld com-
bine the impact factors which I have mentioned to construct impact net-
works for each activity and set of activities. These would indicate the
often unexpected secondary or tertiary effects of an activity, which go
beyond the immediate boundaries af the activity network and disrupt the
dynamics of human and natural systems, and interfere with other activities.
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Fnr recreational fishing such a network might include a demand far
better water quality, the increased demand for shoreland residential
housing, crowded boat facilities, and conflicts with other water or
shoreland activities.

Zf such a system could be established, the potential applications
are at least in part, obvious, and I think sufficient to warrant further
consideration. One of the most obvious applications would be to provide
a service tn state and federal agencies. Through the use of this design
and management tool, an agency would now have the information needed to
carry out a complex assessment.

It is in this area that the Sea Grant Programs may have a signifi-
cant impact. The bringing together of research information and policy
and strategy formulation. This relates to aur goal of how to use research
findings in policy making,

As a last recommendatian to you, I would like to suggest a specific
mechanism by which the question of information and concepts like the STA
might be approached. As I mentioned earlier, I believe the need for
further creation of management autharity is not crirical. There has been
considerable discussion in the past three years about various institu-
tional arrangements for managing the Great Lakes. I would again hypothe-
size chat we need to pay more attention to development of sufficient
information for existing agencies and institutional arrangements.

One could visualize, and I have, a management authority say for Lake
Michigan made up of the four bordering states. I would propase, however,
that instead af a management authority that we consider the creation of
a "Lake Michigan Environmental Information Center." Such s center would
be created as a non-profir entity by the four states bordering Lake
Michi.gan. It wauld have responsibility tn collect, assemble and display
existing data on Lake Michigan. It would also have an in-house capability
to carry out extensive monitoring programs of irs awn. It would nat be a
research institute, but rather a center for determining base line measure-
ments, inventory of waste inputs to the Lake, proj ection at waste loads,
assessment of the effectiveness of waste treatment facilities' construc-
tion on water quality, etc. It cauld contract with universities to carry
out applied research in specific areas where a lack of fundamental know1.�
edge regarding environmental quality was indicated It cauld implement
the space-time analysis concept that I discussed earlier.

It would be necessary ta have state and federal agreement that any
and all data gathered with state or federal dollars regarding Lake
Michigan or its major tributaries be supplied ta the Center.

Monitoring activities of the center would b e for two major purposes:
to assess the effectiveness and impact of the various state water quality
regulations and to assess tbe effectiveness of waste removal programs in
the states. As remote sensing technology develops via airborne and
satellite applications, the center cauld coordinate ground truth and data
collection activities Eor the entire Lake.
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The center would, at regular periods, issue comprehensive state-
ments regarding the flow of materials into the Lake and the water
quality of the Lake as indicated by a variety of different indicators.

WHO? Senate Bill S.lll3, the National Environmental Center Act of
1971, which has been passed by the Senate, is a possible starting paint
for such a coapezative long � range research program and center. Other
federal and state purposes cauld be used to suppart this concept.

CONCLUSION

NEPA is a first step in allowing us to use the natural systems of
this planet without destroying them, and wi.thout inadvertently changing
aur whale system. It is a gaod first step, sifni fying an immensely
important shift in public attitudes toward natural resources, and
hopefully many states will adopt similar legislation,

The problems involved in establishing such tools are great, and
ance czeated would have considerable impact upon existent social,
politica1, and economic decision-making theory. But the need is great.
If we continue ro assess our actions with partial information, we could
find ourselves in a situation like the man who finally gat ta the top
of the ladder and found it was leaning against the wrong wall.

Footnote

E i* t 1~1't The First Annual Report of the Council an
August, 197O. U.S. Government Printing Office,Environmental Quality.

p 22

However, the approach of NEPA and similar legislation is to some
extent putting the cart before the horse. Telling executive agencies
that they should consider a11. relevant factors and all passible alterna-
tives does not mean that they will be able ta do so. We need not only
a new approach, one of comprehensive systems analysis, but also new tools,
such as a STA system.
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CONCEPTUALIZING ENVIRONMENTAL INPACT

Paul Sager
Associate Professor
University of Wisconsin-Green Bay

The term, environment, is a most inclusive one. Problems associated
with the analysis of Environmental Impact certainly have their origin in
the all-inclusive nature of the term, In the same sense, a definition
of Environmental Impact can be made only in a rather general sense unless
one goes into the detailed array of factors and activities commonly
observed in different matrix designs used ta assess the effects af various
actions on the environment, Ir seems likely that this detailed approach
to assessment, if nat evident already  USGS Circular 645!, will be dis-
cussed later in this conference. Therefore, it appears permissible to
pursue some thoughts of a more general nature on this questfon of: What
is Environmental Impact' ?

Any activity which results in an alteration in the environment or in
any of the components of the environment can be regarded as having an
impact, Consequently the quantification of the alteration becomes the
critical constraint. In light of the fact chat the alteration may be
manifest in any af many sets of factors, the question of norms or stand-
ards or guidelines becomes very obvious. Is there a normal or standard
against which assessmenC of alterations can be made? Obviously in mast
cases there is little basis for an absolute scale of unaltered environ-
mental parameters, but perhaps such a scale will ultimately be desirable,
At present, alteration remains a relative concept. If che word damage
is used in assessing impact, some precision is gained, although it still
is a relative term. By analogy, temperature is a relative concept
although it can be measured absolutely as well, It is possible for
water af 35'F ta be relatively warm to the touch when the air temperaCure
is -10'F?

The critical question appears to be; When is the alteration ta the
environment serious enough to forestall ar prevent any given activity?
What should be the basis for assessing environmental impact? What are
the critical parameters or concepts that should be included in an evalua-
tion of possible alCeraCion?

It appears to be premature to construct a framework of critical
faccors and associated value scales in the absence of a widely accepted
philosophy of environmental values. Some thoughts on this consideration
are within the admittedly narrow bounds of this paper.

Two areas of concern can be singled out for more serious thought on
the problem af defining environmental impact. One is ecalopical in
nature and the other is more human oriented. Both are guidelines Chat
raise the question of long-term effects an man as an organism and on



natural ecosystems which are an integral part of the biosphere and an.
integral part of man's existence.

Other generations will follow the existing ones, Decisions made
today not only have an immediate effect on our society, but could also
influence the quality of life for subsequent generations. Thus, environ-
mental deterioration is much like genetic damage in organisms. It is an
accumulative phenomenon that is a funccion of the many susceptible com-
ponents of the environment. The type of damage that is most significant
is Chat which does not allow for recovery but which is more or less
permanent.

It is important for man as an evolving organism to maintain a per-
spective of his rather recent cultural development. It is important also
to appreciate the momentum of the dominance, both biological and techno-
logical, that he has developed over a relatively short period of time.
During the early stages of his evolution, man spent over 100,000 years
adapted to a natural environmenr, genetically programmed to the sights,
sounds, and odors of a natural landscape. And although the first
significant alteration of the total environment began with the Indus-
trial Revolution in the 1800s, the greatest impact of man's culture has
probably occurred within the past 50 years. One must question the. recent
proliferation of steel, concrete, asphalt, and flashing lights in the
context of ef facts on an organism that is removed only a few hundred
generations from a drastically different environment,

Environmental impact, then, ought to be defined or evaluated on the
basis of man's ability to tolerate or adapt, both physically and mentally,
to the altered, artificia1 environment that is rapidly being created. It
is difficult to determine if such a philosophy is presently bei~g incor-
porated into the concept of Environmental Impact. It appears that we now
consider only changes in the immediate physical environment. Man is too
frequently excluded from the biotic component of the environment in
assessment of impact. Yet, in terms of the high mobility of people, the
transportation explosion, and the vast array of mass communication alter-
natives available today, man represents a very se~sitive part of the
biota. Local effects are important for local populations but, today,
the likelihood of vast numbers of people encountering the alteration is
very great. Environmental deterioration, in effect, can be multiplied
and extended over large areas of the biosphere. The question of the
temporal summation and spatial extension of effects thus appears to be
critical enough for greater consideration in the assessment of environ-
mental impacts.

A related consideration that comes to the forefront in the minds of
ecologists and others is the value placed on the diversity of natural
communities and ecosystems. Thousands of years have gone into the
natural development of Chess areas. As such, they represent a heritage
of great value, not only of ecological importance but also esthetic and
psychological.

Ecologists see the value of diversity as a stabilizing element in
nature. The diversity of plant end animal communities represents the
basis for the "web of life." Stability in the natural component of the



environment is intimately connected with what Aldo Leopold has referred
to as the "health of the land," It is important that high priority for
protection be given to the remaining patches of natural landscape, They
afford opportunity for the additional studies that are needed for a more
thorough understanding of the functioning of ecosystems and the establish-
ment of base data on "normal," undisturbed components of the environment.
Moreover, each biotic province needs its own undisturbed areas for this
type of study and use. It is further suggested that diversity in the
landscape performs an important esthetic and psychological role for man
as a sensitive organism in the biosphere,

Included in the general philosophy which should be a basis for
environmental impact analysis is the fact that the natural components
of the environment represent integrated systems. The impact of various
activities on the environment, then, must be assessed not in terms of
isolated physical or biological or chemical factors but on the basis of
effects noted or predicted for the total system. The impact of activity
is generally a dynamic one, with ramifications in compartments other
than the obvious ones. So the appraisal of impacts cannot be made
statically. The environment represents a set of interconnected components
and must be analyzed accordingly as an active, dynamic system. Distur-
bance of such complex systems are frequently detected at a point in time
much later than at the time of initial impact.

In summary, it seems that guidelines are critically necessary for
evaluating the question of when is an activity having or going to have
a serious enough impact on the environment to /ustify curtailment of
that activity. A precursor to the formulation of those guidelines might
be the general acceptance of a philosophy of environmental values stress-
ing the role of the natural landscape in maintaining an appropriate
quality level of life for man in the biosphere. It appears to be parti-
culatly necessary to critically evaluare the need for any given develop-
ment or alteration of the environment rather than assess the relative
impacts of alternatives which will still meet the apparent need.





B3

CO!!MUNICATING IN IXPACI ANALYSIS

Robert S. Cook
Associate Professor
University of Wisconsin-Green Say

The word environment, its definition, and several ways of identi-
fying points of impact have been quite adequately discussed. The ques-
tion of how to recognize or determine significant environmental impact,
and theo., how to cope with it, are the two greatest problems facing ua
today. A crystal ball is needed! But, upon closer inspection, it
appears that communication may be even more seriously needed.

The National Environmental Policy Act of 1970 has been hailed by
many as one of the first acts of Congress that is forcing us into the
necessary communication. It is usually much easier to talk about some-
thing than to put it in writing. Now, however, for the first time
certain projects necessary for the benefit of society have to be eval-
uated in writing, then the evaluation must be circulated for review,
and lastly, s final statement prepared describing how potential points
of environmental impact will be handled. It looks 1ike a good process,
and the Council of Environmental Qualities "102 Monitor" gives long
lists of such statements. However, the question of whether or not the
content of these statemenrs wi92I really be significantly reflected in
the actual projects remains to be seen. When the statements are not
regarded as more homework, but as a useful tool to be used to give us
a better environment, then progress will have been made. At this
conference there are encouraging signs indicating this may happen.

The Environmental Impact Statement for Project Sanguine may not be
typical but it is an interesting one. The draft statement dated March,
1971, says  p, iii! the final draft cannot be exoected until several
years hence because it will be based on environmental research results
that will take time. "The goal of the Project Sanguine Environmental
Compatibility Assurance Program remains to ensure that an operati.onal
ELF  Extremely Low Frequency! communications system, if designed and
displayed, would be compatible with the environment,"

In the Sanguine project there are two major areas of impact; l!
that which includes the biological effects of the electromagnetic fields
generated by the system, and 2! the installation disturbance to the
countryside.

The first concern I must leave to the experts and many such persons
are at work on the problem today. The second concern I can address myself
to, and as one trained in wildlife ecology, I know the creation of "edge"
in that kind of northern hardwood habitat would be very beneficial to
wild populations, especially white-tailed deer, ruffed grouse, snowshoe.
hare and many small birds and mammals. But, therein lies the necessity



for careful research on the electromagnetic effects on animals, Suppose
research does reveal some subtle effect but the Navy concludes it is
negligible because of the limited wi1d populations that now exist in the
area. This conclusion could have a significant impact if the populations
became concentrated in the disturbed areas, thus becoming vulnerable and
hence serving as reservoirs of "slightly af fected genetically" birds and
animals. Consequently, the two major environmental impact concerns are
quite closely intertwined.

The experimental results indicated in the draft environmental
impact statement seemed to indicate that a number of areas require
further investigation, e.g., soil invertebrates, bacterial response,
fruit-fly mutagenesis, and seed germination. Predicting the environ-
mental impact for this huge project is a costly, rime consuming process
for a project having a very debatable purpose.

Another concern that pertains to statement preparations bas to deal
with their content. A survey of environmental impact statements indi-
cates that a special jargon is emerging. The category pertaining to
"Land Resources Protection" contains such statements as ". . . would be
preserved in their existing condition or restored to natural conditions
after construction is complete."

-or "Water Resources Protection" contains such statements as
"Construction contracts would include environmental stipulations pre-
venting pollution of streams and lakes by fuels, oils, bitumens, calcium
chloride . . . and by erosion after construction is complete."

-or "Protection of Fish and Wildlife" contains such statements as
required to perform the work at all times according to environ-

mental stipulatious that prevent interference or disturbance to native
fish and wildlife,"

The above types of statements are hard to argue with and they put
the agency preparing the statement on record as to just what they will
do � or should it be intend to do? Reing human and possessed with senses
with which to perceive our environment, we are aware of the gap that
usually exists between what is intended and what actually happens.
Someone once said the "road to ruin is paved with good intentions."

We know it is impossible ro "prevent interference or disturbance
to native fish and wildlife" during most proj ects where they exist.
Why not say, "attempts will be made to minimize interference or dis-
turbance to native fish and wi1dlife?" At least be realistic in the
preparations. In reality, what counts most is what happens if an okay
is given and then an infraction occurs. Herein I feel lies a large
problem, because it is the level of enforcement that makes the words
in the statement become a reality,

The lack of a crystal ball puts the burden of responsibility
squarely on our shoulders. We must solve our existing daily problems
as well as plan ahead to circumvent others we can perceive on the
horizon. What concerns me is how realistic are we? A healthy, thriv-
Ing biological community is one in which much diversity exists. We
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humans seem ta ignore this as our activities encourage the monotypic.
When our village parks became clogged, we build bigger highways to
"open areas." Then, as they become clogged, we go on from there.
Granted, we cannot stop in time. We aze a part of a dynamic biological
community and therefore change is going to take place. We are all
guessing about what we need in the future, but t' he guesses must be
educated ones.

All the responsibility for resource management should nat be placed
an public agencies. People, local, caunry, state and federal govern-
ments, and industry, far example, are all pressure groups. Public
agencies are obviously for tne public, thezefore they are very sensitive
ta public pressures. The need for progress usually results from the
chance to make a dollar or from pressuze � both are strong incentives.
haw the project for pzagress proceeds is the debatable issue concerning
us today.

Should a city highway by-pass cut thraugh a park, avoid the park
but destroy the aesthetics af half of it, ar go slightly further outside
the city and avoid the park altogether? Et sounds like a simple problem,
but its solution depends on whether you belong to the city co~neil who
wants development in the area and a series of beltlines, oz to that
segment of the population who believes parks are mare than ball diamonds,
swings, and sandbaxes, or a member of the higL!way department who must
plan transportation routes and wants the most road for the least maney
and public confrontation!

In summary, decisions have ta be made and people must make them.
Ta be intelligent decisions they require careful considerations of past
successes and mistakes, present needs and pressures, and future needs.
Decisions today must be group decisions and input is needed fram a
diverse number of sources. This requires communication, which to me is
one of the most necessary ingredients for the success of utilizing
environmental impact analysis as a tool ta be used in building a hetter
society.
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SOCIAL ASPECTS OF EBVIROHMENTAL IMPACT

Per K. Johnson
Assistant Professor
University of Wisconsin � Green Bay

I. ~E* I ~ I ~Ct

The concept of environmental impact ought to be expanded to include
concerns for the social ramifications of any project under cansideratian.
Questions should be asked such ae: Will the project adversely affect
the life styles of the residents nearby'? Will it cause disruptions af
well established behavior patterns of a substantial number of people?
What will be the results fn the social structures which exist in the
area? With proper attenti.on to these copies we can help assure that
public projects will have a minimum detrimental effect on the social
environment.

Let us expand these ideas a little further using an example. Con-
sider a highway project through an urban area, The concerns for
engineering, traffic control, and safety can easily be attended to. But
what about the more inCangible effects on the neighbarhoads involved?
How can they be measured? This is an almost impossible problem at the
present stage of knowledge in the social sciences. The long-term effects
of a major highway through a neighborhood are impossible ta measure, and
almost impossible to anticipate. But because these concerns do not lend
themselves to measurement, they should not be ignored. In fact, they
should receive the bulk of the attention, because by focusing on these
things, we might discover indicators of disruptfons of the sacial environ-
ment at an earlier stage. In connection with the present example, there
is some research which can be applied.

Kevin Lynch at liIT has for a number of years conducted studies in
the area of urban behavfar. Specifically, his fnterest has been in the
process by which we view the physical surroundings and the meanings
certain locations acquire over time. This "image" of the city, as Lynch
calls it, is an essential parr. of a person's development of a proper self
identity. We form images of the settings we occupy and from these images
we place ourselves in both space and in a social unit. From this
develops a sense of place and belonging which the individual uses to afd
in his identification with his surroundings. The characteristics of the
image of the city that the person forms depend on the qualfties of the
setting. A small neighborhood which has distinctive qualities and is
easily defined allows stronger feelings of identification than an amor-
phous area with characteristics and boundaries that are more difficult
to defi~a. As an example, in many cities the size of Green Bay, there
are residential areas close to the heart of the city as well as rapidly
growing areas surrounding the city, The research by Lynch supports my
contention that the inner-city residential areas, with built � in variety
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and uniqueness lead to clearer images, a stronger sense of belonging
and, hence, a more integrated self identity on the part of the residents
than does the stereotype suburbia with its vast areas of sameness.

When considering the environmental impact of a project on a neigh-
borhood it is vital ta consider the qualities of that neighborhood which
benefit its residents. A highway project through an urban residential
neighborhood has the potential for causing severe disruptions in the pro-
cess of the development of a sense of belonging among the people who will
live in proximity of the road while not directly benefiting by its pre-
sence. By such a project the people wha find themselves cut off fram the
rest af the city by a concrece barrier will also lose part of their
feelings of affiliation with the city, which might, in turn, lead to
anti-social behavior among the young in these physically alienated areas,
We have witnessed the segmenting of our major cities by such construction
and, without adequate data to document their effects, we may wonder about
the long-term consequences on the residents who find themselves surrounded.
Some of the worst mistakes of the past have came back to haunt us. The
failure of the Pruitt-Igae housing complex in St. Louis remains as a
brutal public lesson concerning the consequences of ignoring some impor-
tant social variables,

Il. Definition of Social Variables

Let us now try to identify some of the social variables which ought
to be considered in any environmental impact analysis. In spite of
difficulties in measurement, these variables should, nevertheless, be
attended ta. First, and perhaps most important, there are concerns for
the life styles and behavior patterns of the people to be affected.
Some of the most obvious disruptions, such as physical relocation, noise,
pollution, and traffic volume, can at least be quantified. But the
puzzling questions arise when we are confronted by questions concerning
the long-term effects of these an the life styles of the people invalved,
Will the projecr. mean major changes in recreation patterns? Will it lead
to alteratians in pedestrian uses of the affected areas'? What will be
the effects an shopping habits, routes to school, or neighborhood social
patterns.

Secondly, there is the elusive terra, quality of life. There is
little agreement on its meaning, yet the concern for its preservation
is strong. As scientists and professionals concerned with the protection
of the environment we must insure that projects of which we are a part.
da as little as possible to degrade the quality of life of the people
affected. Quality of life might be operationally defined in terms of
behavior patterns and life styles.

Finally, we can deal with what data might be available on attitudes
and opinions. If the data is not there it can be collected. I will talk
a little more about that at the end of my presentation. In order to
ascertain the impact of a project on the social environment, we might ask
people what they think of the potential alternatives. If it becomes
clear that there is strong public sentiment against the campletian of a
particular praject, it may be advisable ta change the plans in accord
with those sentiments.
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I II. Measurement

Now we come to the question af how to get the social data necessary
to make enlightened decisions, I will in this cannectian briefly mention
one line of studies which has led ta tangible effects. I see the neces-
sity of including some social science research in most environmental
impact analyses. It will not be sufficient ta sample the sacial winds
and then, an the basis of these hunches, make decisions which will affect
large numbers of people without suffering the consequences af what might
be a disasterous decision.

What is called for is a systematic series af studies using one oz
maze of the following techniques. The most straightforward approach is
to sample the opinions of a random selection of the papulation involved
in order to determine what the prevalent mood is. This can be done by
either the direct interview technique using a trained interviewer, or
by the use of questionnaires which can be distributed in a public place
az mailed to the respondents. In either case, the information gained
from the answers to carefully worded questions allows public afficials
ta make decisions in the presence of some data. The best example in
this area of research is a series of studies conducted by Claire Cooper
in San Francisco and the gay Area. In trying to evaluate present hous-
ing profects through the use of questionnaires, she not only obtained
data on the residents' attitudes toward the present situation, but she
provided informatfon to the public authorities regarding user prefer-
ences which could be used in future projects. She studied three hous-
ing projects in the area, St. Francis Square, a downtown middle-income,
garden apartment; Easter Hills, a lower-income, townhouse project; and
Geneva Towers, a high-rise, lower-fncome development. She found that
in the first and, to some extent, the second, the important social
variables concerning needs for privacy, convenfence, safety, and general
habitability had been taken inCo account, and the results were that the
residents were more satisfied, rhey stayed there longer, and they took
better care of what they had while they were there. In the third case,
the high-rise, there was a high degree of vandalism, quick turnover,
and a general dissatfsfactfon with the surroundings. The impact of that
socfal envizonment was, for the most part, devastating. Studies such as
those of Miss Cooper are fairly easy to conducC and they yield valuable
data for anyone attempting to analyze Che effect on people of any public
project.

There are a couple of other sources of information which ought to
be used. The technique of simple observation is as old as scientific
inquizy, yet it is too often overlooked when iC comes co social research.
If the question concerns the number of people who use a particular wilder-
ness area a strategically placed observer can determine this easily.
With that information, the decfsion can be made whether az nat the area
is suitable for the intended project. Observational techniques can also
be used in urban areas. We are presently completing a study of tbe. use
patterns of selected urban parks in Green Bay with the obj ective of
determining who uses these parks, for what purposes, at what times, and
in what kinds of weather. This information will be fed to the local
park aud recreation department to be used in decisions cancarning
remodeling af present parks or the construction of new ones. What I am
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suggesting is that the use of observation can nat only gain basic data
on human behavior, but can be used as a feedback loop in the decision-
making process in the design of the physical environment.

The final source of data I will mention is the wealth of informa-
tion regarding social variables which is available through public
records that are compiled for other purposes, Voting records, birth
and death records, library records, and other public records contain
information on the attitudes, preferences, and behavior patterns of the
population. They are available ta anyane.

What I have hoped to show is that there egoist some vital social
variables in environmental impact analysis which, if overlooked, can
lead ta unfortunate consequences. Many of these variables do not at
present lend themselves to easy measurement, but we can do more in our
concern with them. If man is also a part of the environment, then he
has too often been the loser.
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SOME THOUGHTS OK IMPACT STATEMENTS AND MATHEMATICS

Eugene Robkin
Assistant Professor
University of Wisconsin � Green Bay

"One look is worth a hundred reports." � Japanese Proverb

"So convenient a thing it is to be a reasonable creature,
since it enables one to find or make a reason for every-
thing one has a mind to do." -- Benjamin Franklin

The situation here neither requires nor permits detailed exposition,
so I thought I might just provide a brief inventory of the mathematical
techniques which I could find in use in those environmental impact
statements available to me. How it is true that these are a small sample
of the impact statements thar have been prepared, and it is true that
conclusians drawn from such small unrepresentative samples are unreliable,
but it is also true that of the statements I examined only one had any
mathematics in it at all beyond elementary statistics and that one was
not a formal impact statemenr, I am not counting as mathematics such
statements as, "probably the following will be the case" which occurs in
many of the statements. As it is used, that sort of phrase is a conven-
tionalized replacement far, "in my opinion" at best and for, "it would
be nice if the following were true" at worst.

As far as mathematics is concerned, the major preliminary difficulty
with environmental impacts is that the problems are both ill-formulated
and not readily quantified. In the absence a f firm quantified standards
for impact, mathemacical analysis cannot deal readily with the questian
of, "is the impact sufficiently great to warrant termination of the pro-
ject?" ar "should the project be delayed while additional data is gener-
ated?" It is much easier to use uncertain data or non-quantified data
to choose among alternatives which are qualitatively similar. That is,
relative judgments are much easier than absolute ones.

I would like to provide a few warnings about the employment of
mathematicians on problems such as this. Yau should not be surprised if
a mathematician agrees to consider the problem offered and returns with
a mathematical treatise with unidentifiable connections to the original
problem. It is not surprising that an ill-formulated problem leads to
an ill-connected solution. After all you have effectively hired a man
ta look for something without telling him what it is, or when or where
yau lost it. I.ike the drunk in the well known joke, he not only looks
where he finds light, but he picks a part of town where he is comfortable,
and he stops looking when he finds something that interests him. If you
are lucky yau will recognize some use for what was found. There is a
possibility that che mathematics will be interesting and useful � ta
mathematicians.
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What often happens in these cases is that in some areas the mathe-
matics returns more than was expected and in some areas less than was
expected. There is an example of what happens when a non-mathematics
problem is delivered up to the tendez mercies of the computer and the
mathematician. In the early days of large computers there was con-
siderable optimism about the use of computers for automated translation
of languages. It was the failure of this optimism whi.ch has led to much
more sophisticated views of language on the one hand and greater clever-
ness in the use of logic in computers on the other, One classic check
on a translation is the double translation. A statement in English, far
example, is translated to another language and then that statement, as
an original input to the program is translated into English. The close-
ness af the second translation to the original English is, of course,
a measure of your skill as a computer programmer and your understanding
of the logical structure, if any, of the languages involved, The phrase
selected for this particular tzial was the good old English proverb "The
Spirit is willing but the flesh is weak." After the double translation
the new English rendering was, mare or less, "The Vodka is OX but the
roast is spoiled,"

There is also a tendency to use those mathematical models and tools
of analysis which yield results which are in agreement with a priori
positions determined as acceptable before the analysis. While there is
nothing inherently wrong with this process, it is dishonest to use the
mathematical result as "proof" of the carrectness of the a priori posi-
tion. The circularity of this kind of argument is painfully obvious.

The second great di.fficulty in the application of mathematics to
problems which are both as difficult as the impact problem and as ill-
formulated as that, is the retreat to linear models and linear manipu-
lations. A feature of linear relationships which is important here is
the fact that small changes in one variable lead to small changes in
others, Whatever you msy mean by "small." It may come as a surprise
to some, but I hope not, that the real world is simply not %near,
Small changes do not necessarily lead to small effects, I am sure that
you could all tell endless apocryphal stories about enormous fights
waged over highway routes that were a foot too close to some uniquely
dear tree and required its removal. Football games are often decided
by fractions of an inch in the position of the ball or of some player.
I do not recall who first used the following example but it is a goad
one. It is hard to imagine an event more trivial in a linear and
stable world chan the introduction of a diphtheria bacillus onta the
mucous membranes of a human, or an event with such possibly catacIysmic
zesulcs. Forcing environmental problems into the Procrustean bed of
linearity will. lead to fatal errors in any determination of absolute
impact, It is less serious if the goal is a relative judgment between
twa closely related alternatives.

Along with the retreat to a linear world goes a retreat to a quan-
tifiable one, It is too easy to emphasize in any analysis thase factors
which are quantifiable, and to ignaze other factors which have not or
perhaps cannot be quanti.fied. You can see this in many highway zoute
selection computer programs which emphasize costs, construction times,
mileage, maintenance, numbers of bridges, and the like. The
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mathematician and the computer cannot yet, if ever, substitute for the
kinds of political, moral, ethical, and biological determinatians that
yau are being called on to make. "CONPUTER" is nat a mystical synonym
f r I I GOD I I

You will nate that the National Environmental Po1.icy Act of 1970
in Section 102, Subsection C, part IV, requires that environmental
impact statements address themselves to the relationship between local
and short-term uses of the environment and long-term effects. I know
of only one that attempts to do so. The ocher environmental impact
analyses that I have seen, and I remind you that that is not a large
number, make the tacit assumption that the future world will be the
same as the present one. The future is dismissed with a figurative
wave af the hand. This assumption may have some meric when dealing
with the impact of a highway route through an established urban area,
but I personally doubt it even for that situacion. IC is clearly wrong
when the change itself acts as an attraction ta further change. As
Professor Eugene Odum has said ". . . an Interstate Highway is one af
the most irresistible developmental magnets produced by man." To assess
environmental impact for a development in an area of previously light
development one must include some analysis of the impact in the longer
term. There must be some attempt to deal with the future. I knaw of
one analysis that makes a real attempt to do this. You may know af
others. I am referring to a computer program for evaluating alternate
hi.ghway routes proposed to fill in a gap in Interstate 75 near Atlanta,
Geargia. I da not think that a description has yet appeared in print.
I assu~e that copies are available. You will note that this program
Iiealt with a strictly relative problem, There were eight specifiC
alternatives cansidered. The inclusion of the long-term effects in this
program served ta separate the proposed highway routes into relatively
high and low impact categories. A test run with only present impacts
accounted for, that is, ignoring the future, suppressed these differences.
This ane example suggests to me that the inclusion of long-term effects
in environmental impact statements will prove to be an extremely useful
tool for distinguishing the relative magnitude of effects.

1OPt P th I h t Ah IP ' A~h t th E I t. I h I. t
~lk P --P t: Rl tt ~lt I~Pd~ht
Alternatives, Institute of Ecology, University of Georgia, Athens, Georgia,
1971.
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SOME PROCEDURES AND PROGRAMS FOR ENVIRONMENTAL IMPACT ASSESSMENT

Jens C. Sorenson
Graduate Researcher
University of California-Berkeley

The problem of systematically relating the actions of a proposed
project to possible changes of environmental conditions has been well
recognized by agencies with responsibility far preparation or review
of impact statements. The problem has been growing in recent months as
new guidelines  by CEO, the courts, ar the agencies! have continued to
expand the scope of environmental considerations that should be taken
into account when preparing or reviewing an impact statement.

The first attempt to systematically relate project actions to
environmental condition changes was the United States Geologic Survey's
Circular 645, by Leopold and Hanshaw-~hich I believe most of you are
familiar with. To my knowledge the USUS circular is still the only
impact analysis published, although I hear that Battelle Institute has
recently prepared a pracedure for the Bureau of Reclamation, which I
understand has had limited distribution.

Accarding to USGS procedure, environmental impact can systematically
be determined by using a matrix to show the relation of a project's
action-activities to a comprehensive listing of environmental conditions
that might be effected by the actian-act ivities, The USGS procedure has
proven to be of value on two counts. First, by providing the first
comprehensive listing of factors that should be considered in impact
statements. Secondly, by demonstrating to other agencies the possibility
of factoring the environment into discrete characteristics capable of
being analyzed for condition change. However, I foresee two major
difficulties that agencies will have in the application of this procedure.

The basic problem is the inability of a simple matrix format to
depict the network of interrelationships that actually develop between
action  ar cause! and the consequent environmental effects. It is well
known that the environment operates as a complex system and can not
accurately be characterized by direct cause and effect relationships.
The actual system might more correctly be described as an impact network.
That is to say, an action can cause one or more condition changes which
in turn can each produce one or more subsequent condition changes before
resulting in one or more terminal effects. An example might be highway-
cuts or fills that would initially cause erosion of soil aff slopes into
streams, b«t which subsequently would increase stream turbidity, shoaling
of water course, or alteration of stream channel regime. These in turn
would increase stream flood potential, block passage of aquatic biota,
or degrade stream habitat for aquatic biota.
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In its present form the USGS can only indicate that a relationship
between initial cause and terminal environmental effect exists but it
does nat indicate the nature of that relationship. For example, the
matrix relationship between dredging and water quality might be due ta
turbidity or release of toxic minerals or could be attributable ta
several conditions, In order to describe the exact relatianship the
reviewer or proponent is advised to construct detailed matrices ar give
an explanation in the text of an accompanying report. The matrix in its
present state of development is toa ambiguous ta show cause/effect
relationships and therefore not of assistance in enabling rhe preparer
ta determine both how and what the changes in environmental condition
will be. Likewise, unless the matrix relationships are explained, the
reviewer of the impact statement will be unable ta see how the relation-
ships between project actions and environmental condition changes were
determined. It appears that a person wha could explain all the complex
matrix relationships would not need ra rely on the USGS procedure to
write or review the impact statement.

A better method of relating project actions to environmental impact
might be to use a cause-condition-effect network since it more closely
approximates environmental interaction. One graup- � the California Com-
prehensive Ocean Area Planning Program � has applied this method of
environmental impact assessment. The set of four sheets handed out
show the system of impact networks developed ta relate all the signifi-
cant coastal resource uses to their known potential impacts on the
coastal environment system. Most of the networks displayed were
developed by relating known adverse coastal environmental impacts to the
condition changes that produced them, and then tracing these condition
changes back ta praj ect actions.

The present display format is read most easily by starting with
"use" at the upper left corner and proceeding across and dawn to "causal
factors"  " activities" !. Fram there move down and across to "initial
condition change," "subsequent condition changes," and "final effects."
Adjacent ta "effects" are columns far describing corrective actions or
control mechanisms that might be employed to mitigate ar eliminate the
adverse effects identified in the preceding column. Such a listinP of
specific adverse effects and corrective reactions permits camparison to
be made among project alternatives as to environmental impact either
with ar without corrective actions taken. The last calumn to the right
was added to provide at least one specific reference to each cause-
conditian-effect network. References would serve several purposes.
They would establish a degree of relevance in terms of actual site and
time circumstances. lhat is, past known occurrences and what the net-
work indicates as a possible future recurrence. References would also
indicate the risk of an impact occurring on a particular location; more
specific relatiauships between causes, conditions and effects; and pro-
cedures to avoid, minimize or correct the adverse impacts identified.
One particular application of the network display is to act as informa-
tion index--the statements and relationships are detailed enough to
identify where specific information is available ro describe the impact.
However, the problem af extracting only the information relevant to the
project has been encountered when actually using the netwark display.
To correct this situation we are presently computer automating t' he
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networks. Computerization will allow us to easily add, delete, or
correct the display according to new impact analysis i~formation. I
should comment that the network display is now fifteen months old and
needs considerable expansion and some correction to incorporate new
information that has come to light over that period of time  particularly
social and economic information!.

Computer automation will also allow porcrayals of networks according
co a project type or a specific project action. It will then be possible
to have princouts for a particular project type or action; therefore,
eliminating the tedious effort of manually tracing through the entire
display each time a project is being reviewed. The capability of having
impact networks displayed according to project type brings me back Co my
second criticism of the USGS matrix.

USGS has atCempted to include on one sheet both the definitive
listings covering virtually all project actions as well as all environ-
mental conditions that could be impacted. The attempt to combine these
Cwo on one sheet hss produced a matrix too cumbersome to work with
because of its size but yet not specific enough to fully describe a
project's actions or the resultant environmental conditions impacted.
It. appears to be far more practical to develop impact identification
formats for each major project type.

Recently I made a survey of eight Federal Agencies that have the
major responsibilities for preparing or reviewing environmental impact
statements. The survey was conducted in the San Pransisco Bay region
among the regional offices of the agencies. The purpose of the survey
was Co determine if the agencies had independently deve1oped any
environmental impact identification procedures. The survey results
turned up only one impact review procedure that was nearing completion.
The usual answer was "We are preparing such a procedure." Generally
all that was presently available were administrative directives on how
to process and route impacC statements.

I can recommend to you the one impact identification procedure that
I did find. It was ptepared by the Environmental Protection Agency for
review of sewage disposal projects. It is in the form of a checklist
of environmental factors which may or may not be impacted by sewage
plant location or change in operations. However, it still. remains for
the proponent of the sewage facility and EPA to determine how the actions
associated with the operaCion may or may not relate to the environmental
factors listed. The impact network methodology could be construcred to
relate the actions normally associated with a sewage planC to the
environmental factors listed by EPA. Once the networks are developed,
it is possible to incorporate the information contained in them into
specific project review guidelines. The coastal impact networks
described earlier have been applied in this manner to develop specific
coastal planning guidelines for county government.

Oue particularly commendable point about the EPA sewage plant
review procedure is that it covers second level impacts or, more
specifically, those dealing with changes in land use, conflict with
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the areas planning program, or development of open space generated by
the new plant location or operation. To quote from their guidelines;

"-To what degree will this project encourage residential
or industrial growth that will result in a change of
character of the area?

-To what extent will undeveloped areas be sewered as a
result of this and allied projects?

-Is rhe project compatible with the type of growth desired
by residents of the area?

-Will the project conform to future land use planning>"

Projects, particularly those that are infrastructural; that is,
sewage plants, water supply systems, highways, shipping channels, air-
ports, railroads and rapid transit, will be required to comment an the
environmental impacts of development that they will generate. The
recent Federal Highway Administration guidelines for implementing the
NAPA  Memorandum 90-1! are particularly explicit regarding consideration
af a highway's "long rerm effects." They cite and I quote, ". . . fore-
seen cnanges in land use resulcing fram the highway improvement ar other
similarly related items that may either limit or expand land use, affect
water, air, wildlife, etc., and other environmental factors." The
memorandum also cites as an example of irretrievable commitment of
resources, "... a highway improvement which uravides access to a non-
accessable area, acting as a catalyst for industrial, commercial, or
residential develapment of an area." In preparation or review of
impact statements, development generated by the project as well as the
impact identification procedure must be evaluated. In many, if nat
mast cases, it can be demonstrated that the impact associated with
development so generated is greater in magnitude than the projects own,
direct impact. This point has already been brought out several times
in this conference.

It is quite apparent that future impact statements will have to
consider a much larger scope of environmental issues as well as extend
their coverage to social, economic and political considerations. To
accomplish this all encompassing task with any degree of precision,
agencies will have an even greater need to develop systematic impact
identification procedures and give same order to the welter of environ-
mental considerations passible. I would recommend that Federal
Agencies develop an environmental impact identification procedure for
each project type far whirh they are normally the proponent ar reviewer.
I would also recommend that the impact identification procedure consist
of cause-condition-effect networks that would feei.litate connectian of
project types specific actions to impacts known to have occurred in
response to these specific actions. I would assume that the procedures
would best be developed if the agencies that normally propose a project
type collaborate with those agencies that. have specific responsibility
for reviewing tne impacts associated with that project type, An example
would be the Highway Administration requesting assistance from BUD in
preparing networks describing the impact of higlrways on urban areas; or
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requesting EPA assistance fn preparing network relationships between
road cuts, fills and erosion impact on water bodies; or requesting from
USGS, networks describing the effects af highway's impervious surfacing
on stream flow peak discharge.

Judging fram the record of project types listed in the "j02 Monitor,"
impact identification formats are most needed for review of hf ghways,
impoundments, flood-control and stream channelizations, deep draft
channels, water supply systems, sewage systems, power plants, airports,
timber harvest, solid waste disposal, excavation, and mining. This
enumeratfan adds up ta eleven impact identification formats.

I would like to stress the point that the use of cause-condftion-
effect networks will only serve to identify the potential impacts that
a project may generate and do not consider the actual environmental
conditions that characterize the project location. In order to assess
actual impacc in a location context, the network identification of
terminal effects must be related to the environmental conditions. We
begin by asking, "What will be the intensity and dfstribution of
changes in the actual conditians constituting the environmental system
of the project arear'"

This question brings me to the second part of this paper which fs
assessing the significance of possible environmental condition changes
on the actual functioning of a region's environmental, social, and
economic systems. This bears directly on the situation that environ-
mental impact statements are rarely prepared in conjunction with any
ongofng regfonal environmental planning or research programs. Generally
this is due to the lack of comprehensive environmental planning programs.
The proponent or reviewers impact assessment of how the project might
change environmental conditions on a systemr-wide basis presently depends
on sparse amounts of known environmental information or an a rush job of
collected original information. Therefore, it can not be expected that
an environmental impact statement will be comprehensively related to the
regions environmental or social system. Because the environmental impact
statement is presently conducted as an incremental exercise, and nor as
part of a comprehensive planning program, the impact assessment will fail
ta comprehend the threshold point where many apparently insignificant
environmental condftfons changes will reach a cumulative level that will
result in irreversible degradation of one or more desirable environmental
characteristics. As the saying goes, "We do not know our capabilities
until we have exceeded them," What appears to be needed are regional
environmental assessment and planning programs that will be able to inte-
grate with and give comprehensiveness to the impact statement process.

Regional governments and associations that have been designated as
metropolitan clearinghouses have the authority to review and comment on
impact statements, These tegional authorities are in a unique and
extremely strategic position in respect to reviewing and passing comment
on impact statements. Their regional perspective of environmental
systems and their comprehensive planning orientation gives them the
logical responsibility to function as environmental information centers.
A r'egfansl perspective would alea give them the ability to look at the
projects total program as well as the individual project � ta avoid the
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piecemeal problem mentioned yesterday, They should take advantage of
this unique position.

There are a considerable number of regions in existence that are
already conducting, environmental planning programs and I would anticipate
that many more areas in the United States will deveIap programs as the
movement for regional comprehension of environmencal systems gains
acceptance and more scates pass their own environmental policy acts.
California and five other states have done so which brings to mind
another question, Will the operation of state and federal environmental
policy acts integrate or be a duplication of effort?

In California we are currently i.nvolved in setting up environmental
planning programs for two regional associations and have just completed
a planning program for a regianal agency. Our experience with these
regional organizations indicates that an effective environmenta1 planning
program should include the following programs:

The most basic and perhaps least difficult program to undertake
would be the mapping of all known spatially definable environmental
canditians that are likely to impact ar be impacted by a region's pro-
bable project types, These environmental conditions are then categorized
as either constraints to project development or environmental assets.
Constraints are those conditions which either pose a hazard to project
development ar will be adversely impacted by the project  i.e. landslide-
slump prone areas or areas of low air pollution assimilation capacity!.
Assets include desirable environmental qualities such as areas of excep-
tional scenic quality or productive wildlife habitats which should be
protected against adverse impact.

Additionally, if environmental conditions were computer mapped, they
could be quickly portrayed by a regional agency at the time a project is
proposed. In essence, the condition mapping is intended to provide the
capability of evaluating the relevance of the terminal effects from the
impact identification procedure to the actual locational characteristics
of the project, An example would be when the environmental impact
identification procedure depicted salt water intrusion as a terminal
effect, of a project, and the environmental condition maps reveal that
the project location area is over a ground water reservoir and includes
a wetland wildlife habitat that would be intolerant of a salinity
increase. The obvious conclusion would be that the project could have
a significant salt water intrusian impact and should be studied in
greater detail to more accurately assess the specific consequences,

Computer mapping of environmental conditions has also proven to be
of value in depicting the scarcity or uniqueness of environmental assets
such as indicating that an area is one of two in the region that has a
scenic view, indigenous vegetation within I/2 hour's access from the
central city. Generally, the greater the uniqueness of an environmental
asset, the greater would be the significance of an adverse impact upon
it by a project's actions.

A second program is to study a region according to a land capability
analysis, Land capability is the basis for regional comparison and
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evaluation of Che sensitivity of the land to various kinds of condition
changes  disturbances!, the magnitude of impart, and the ability of the
land to recover from such condition changes. The capabiliCy analysis
is based on the information in the environmental canditian mapping pro-
gram just mentioned. The obj ective of land capability analysis is to
distribute the coverage and intensity of environmental impact  i.e.,
percentage of impervious surfacing! on a region-wide basis in order ro
maintain a desirable level of environmental characteristic  lake clarity!.
Probably the most successful illustration of this procedure is the Lake
Tahoe Region Plan. The success of the land capability analysis procedure
at Tahoe is attributable ta the strength of the impact network developed
by impervious surfacing-erasion-sedimentatian-lake discoloration and
eutrophication. The main problem in applying capability analysis to
regional planning has been the lack af quantitative information on the
sensitivity of environmental conditions to project activities,

The Tack of quantifiable information on environmental condition
response ta project actions relates directly to a third program for a
regional environmental planning program,

A region should support research on environmental condition inter-
action in those resource systems partirularly sensitive to degradation
by the actions of potential projects. Investigation should also be
made of the possibility of developing simulation models or other pre-
dictive devices that would indicate the relationship between a change
in level of one enviranmental condition and the consequent impact on
the earire environmental system.

fourrh program would be for the region, be it at the state,
multi-county, or county level, to develop explicit policies for main-
taining environmental values vis-a-vis social and economic considerations.

A regional planning program should be desi.gned to have the ability
1 1 t' gg*1*t 1t* t1,1 1digtl ~t 1t tt

The considetation of the no project alternative has become a statement
of why the project is needed. The statement of need is either a descrip-
tion af the projects benefits  such as employment tax base, economic
growth, housing stock, recreational potential! or the projects costs if
not allowed as  flood costs, highway congesrion, higher power rates!, I
believe Che question, "Do we really need this project--in respect co both
the benefiCa described and the environmental impacts identified?", will
become the dominanC consideration in the impact statement review process.
A regional planning organization should be able to comment on how the
social-economic benefiCs or costs of project are compatible/incompatible
with regional plans and policies. A particularly knotty quesrion here
will be to identify what sectors of society will be benefited or disbene-
fited by the project. If the regianaI planning organization decides that
the project is desirable on social and economic grounds, then do these
social and economic benefits outweigh the costs associated with adverse
environmental impact. The problem then is ta add up the environment
costs, many of which, as we know, are subjective and nat direcCly
quantifiable. Here, I believe, the regional organization must play a
key role by ascribing value criteria ta subjective environmental quali.�
ties. The region should have adopted policies based on the broad



expression of public interest in specific environmental qualities such
as: keep Tahoe blue, keep agricultural lands in open space use, preserve
endangered species. 1n the final analysis impact assessment will be a
question of whether the net worth of protecting the threatened environ-
mental quality values is at least equal to foregoing the benefits or
incurring the costs of not allowing the pro!ect, This, as we have. seen,
is usually a political decision.

To end
information
ment, there
can only be

on a note of hard realiry, I will say that no matter how much
or how many procedures are brought to bear in impact assess-
will always be irreconcilable differences in values which
resolved in the political arena.
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EVALUATION OF ENVIRONMENTAL IMPACT
THROUGH A COMPUTER MODELL'ING PROCESS

Thomas M. Krauskopf
Dennis C. Bunde
Graduate Researchers
Environmental Awareness Center
University of Wisconsin-Madison

The Environmental Awareness Center of the University of Wisconsin
operates under the philosophy that concern for environmental impact should
be an integral part of the planning and design process. Too often,
environmental impact is considered only after location and design decisions
are final. An impact statement, then, may serve only to justify the
project and to mitigate criticism, Even if the statement is honest, and
thorough, it becomes highly suspect.

A procedure is therefore needed which brings concern of environmental
interaction into the policy-making and planning processes. The National
Environmental Policy Act of 1970 requires, in part that:

all agencies of the Federal Government shall

A. Utilize a systematic interdisciplinary approach
which will insure the integrated use of the natural
and social sciences and the environmental design
arts in planning and in decision-making which may
have an impact on man's environment;

B. Identify and develop methods and procedures,
in consultation with che Council on Environmental
equality established by title II of this Act, which
will insure that presently unquantified environmental
amenities and values may be given appropriate con-
sideration in decision-making along with economic
and technical considerations.

C. Include in every recommendation or report on
proposals for legislation and other major Federal
actions significantly affecting the quality of human.
environment, a decailed statement by the responsible
official on--

 i! the environmental impact of the proposed
action,
 ii! any adverse environmental affects which
cannot be avoided should the proposal be implemented,
 iii! Alternatives to the proposed action,
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 iv! the relationship between local short-
term uses of man's environment and the
maintenance and enhancement of long-term
productivity and
 v! any irreversible and irretrievable
commitments of resources which would be
involved in the proposed action should it
be implemented,

D. Study, develop, and describe appropriate alterna-
tives to recommended courses of action in any proposal
which involves unresolved conflicts concerning alter-
native uses of available resources

Beyond the requirements of the National Environmental Policy Act,
the diversity and uniqueness of a resource and affects occurring beyond
the immediate vicinity of the facility need to be considered within the
context of environmental impact, The maintenance of diversity, whether
biological, physical, or cultural, is critical not only to the continued
functionings of ecological systems but to the fulfi1lment and psychological
well-being of man as well. Impact upon a scarce resource is important
not only because of potential loss of that resource but also due to the
resultant decline in diversity of the system.

A new facility will often create environmental impact beyond the
local zone of disturbance. For example, the construction of Interstate
Highway 57 wiLL require large quantities of sand and gravel. One of the
probable local sources is a large esker. In rhe region, this is a unique
sinuous glacial landform of aesthetic and scientific value. The esker
has already been mined out over the majority of its length. A portion
remains, where it cuts through a major wetland. Limited extraction has
taken place. However, demand for highway construction materials would
probably result in its total dear.rucrion. This type. of resource needs
to be identified and, if possible, protected. A proper highway environ-
mental impact statement should make this clear.

The process, developed under the direction of Bernard J. Niemann, Jr.,
Associate Professor and Allen H. Miller, Assistant Professor, by the
University of Wisconsin, Fnvironmenral Awareness Center and applied to
the problem of locating an Interstate Highway, begins to fulfill these
requirements.

The Regional Environmental Management Allocation Process  REMAP!
applies existing computer technology in a way which: 1.. brings the
consideration of environmental impact into the primary decision-making
process, 2. integrates multidisciplinary values and expertise, 3. makes
the decision-making process explicit--allowing for documentation of the
co~siderations or basis upon which decisions are made, and 4. compares
quantitatively the impacts cf the numerous alternative solutions.

REMAP is designed as a four-phase process consisting of.

1. Data Bank Development
2. Determinant Establishment



3. Alternative Representation
4. Alternative Analysis and Selection

Dt B k~pe 1 m

Use of a computer storage system requires the relating of areas of
uniform size and shape. For this reason, the Universal Transverse Hercator
 UTN! projection was selected as the data reference and storage system,
allowing data to be stored by the computer on a cellular basis,

Development of a data list is undertaken with the philosophy of
building a varied data set which will allow for multiple variable com-
binations and interpretations affecting project location. Further, data
selected is abj ective rather than interpreted  sails, for instance, are
stored by type rather than suitability for a certain use!. Ihis allows
data to be used in varied models.

The list of data chosen must be tailored to the region under study.
A list derived for the mountains or deserts of the western United States
will not be suited to the glaciated landscape of Wisconsin.

There is a potential to include listing of various landscape units.
The natural landscape can be logically divided into units based on a
hydrological hierarchy, resulting in classification of an area into major
river basins, minor river basins, etc., and finally into wstersheds or
submatersheds, It is feasible to recall data on a unit basis. It would
therefore be possible to analyze data far any given watershed unit or
number of watershed units. Other unit manipulations can be made available
based upon a cultural hierarchy including governmental units: counties
townships, etc.: education units: school dfstricts; and regional planning
units, to name a few. Potentially, data can be recalled and analyzed by
unit, which would allow counties, governmental agencies or planning
commissions to use a central data bank. Inter-agency sharing of data
collection costs and use would assist units in planning more responsibly
and economically.

Data listing alteration and refinement are continued throughout the
extraction phase of the study, The establishment of the initial hierarchy
allows for adjustment and addition without redundancy. This flexibility
is an absolute necessity, since it allows the time-consuming process of
data extraction to begin before the list of data-variables is finalized.
The resultant structure is presented in outline form as follows:

VARIABLE LISTING STRUCTURE
INTERSTATE CORRIDOR SELECTION STUDY

NATURAL CHARACIERISTICS

l. Hydrological systems
Z. Ecological systems
3. Physiographical systems
4. Pedological Systems
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CULTURAL CHARACTERISTICS

1. Existing land use systems
2. Projected land use systems
3. Population distribution systems
4. Communications systems

At present the Environmental Awareness Center's data banks have
utilized information extracted and stored on a per cent of cell or
number per cell basis; utilizing a predetermined cell size. Cell size
is determined by two factors: 1. the scale of the project decision to
be made, and 2. the size of the variable pattezns utilized--the cell
size must be small enough to be sensitive to the changes in landscape
patterns.

Under construction is a data bank in which variables will be stored
by their patterns, upon which any appropriate cell size may be super-
imposed. Extraction and storage by pattern is especially well suited
for the use of remote sensing imagery as a data source. Thermal scan
imagery and highflight color and color infrared aerial photography are
bei~g used at present. In the future, imagery from Earth Resource
Tectrnology Satellites will. be utilized.

Determinant Establishment

The second phase consists of construction of sets of factors which
should influence the location of the facility under examination. Objec-
tivity is, again, desired throughout the phase. A list of determinants
is constructed by an interdisciplinary team made up of representatives
of participating agencies. The establishment of determinants by an
interactive agency process begins to meet the objectives of utilizing
interdisciplinary inputs and providing multidisciplinary data.

In the case of REMAP, ten determinants have been selected which
should influence highway location. These are based on concise, non-
overlapping definitions.

Determinant List

l. Engineering Difficulty: A measure of compatibility
between the landscape and highway design standards
to minimize the engineering difficulty required to
construct the interstate.

2. Cost of Construction: A measure of relative con-
struction costs including structures, sub-grade
preparation and special engineering problems to
minimize financial investment.

3. Cost of Acquisition: A measure of relative cost
coincident to the procurement of land for the right-
of-way including land and relocation expenditures
to minimize financial investment.



4. Projected Traffic Generation: A relative ~assure
of potential traffic generated by pro] ected urban
and recreational centers.

5. Impact on the Cultural System: The disruption by
the highway of residential u~its and incompatibility
with existing and proposed land uses.

6. Impact on the Ecological System: The impact by the
highway on the ecological system based on the ability
of the resources to return to their previous state.

7. Impact on Quality Agricultural Land: The impact by the
highway on potentially productive agricultural land
based upon the capability of the land and its current
uses .

8, Scenic Potential: lhe maximization of the landscape's
potential to depict the rural Wisconsin scene at inter-
state designed speeds through identification of scenic
resources and evaluation of the ability to see from the
highway.

9. Impact on Recreation and Conservation Lands: The impact
by the highway upon lands of potential recreational and
conservation use based upon the inherent qualities of
the Landscape and its existing and proposed uses.

10. Development of Joint Communications Corridors: The
maximization of potential development of a joint
communication corridor based on the functional
capabilities of the various communications networks.

Each determinant is represented by a linear model. Hodels are
constructed through a series of steps. Pirst, those data-variables
which should influence each determinant are listed. Next, considering
each determinant separately, variables are grouped by system type co
form components. A component, therefore, consists of a group of
variables which exert a like influence on the determinant, Finally,
a weighting process is carried out.

The weighting process relies upon the experience of specialists to
determine the relative influence of variables within the systems under
consideration. Variables are weighted relative to their influence within
a component. These weights are expressed as coefficients, which are
generally applied to the per cent of the variable within a cell. However,
in some cases the weight is applied to the number of occurrences of a
variable within a cell � as in the case of the number of housing units.

The amount of influence of each component can be described either as
a per cent of the total problem or as the magnitude of influence of the
component relative to the other components in the determinant. The
coefficient is applied to the derived component value. ~ coefficients
were applied placing greater weight on variables and components more



restrictive to highway location. Variables favorable to highway loca-
tion were weighted negatively. This results in the lowest value cells
being the most favorable to highway 1ocation.

In order that subsystems of the modelling process may be inter-
related, a normalization process was performed at each level to bring
derived va1ues to a unifarm base. Normalization is applied on an
"a priori" basis. Thus, consistency on both an inter- and intra-data
bank basis may be obtained.

41hen completed and applied co the data bank, the determinant
modelling process results in the creation of a spatial value surface
far each determinant. This surface is stored by the computer and may
be displayed in the form of a symbolic map of the study area. Highest
value cells represented by the most dense print character indicate areas
most restrictive to highway location under the criteria considered.

Alternative Re resentation

Continuation of the modelling process allows combination of the
determinants to form alternative surfaces upon which an optimum loca-
tion may be found.

Since the determinants reflect only specific location factors, it
is necessary that they be combined. The same process is utilized ta
combine components into determinants.

Bow important each determinant is ta the final location of a
facility is a subjective decision as opposed to the relatively objec-
tive construction of determinants. The importance given each deter-
minant will differ amang individuals~ interest groups, organizations,
and agencies and represents a policy decision. Through weighting of the
determinants, various strategies for alternative creation may be
expressed. At this stage, opinians can freely interact with the process
and the resulting value surfaces displayed Cor analysis.

Since each a3.ternative is the end product of a linear model, a
final coefficient for each variable in the system exists which takes
into account the interaction of the determinants. This coefficient
represents the actual influence of the variable upon the particular
alternative model, Thus, documentatian of which elements actually had
the greatest influence upon any one alternative is possible.

Each cell value on the alternative surface represents the effective
cost of a carridor affecting the entire cell. Zf the corridor affects
less than the whole cell, then the effective cost is that fraction of
the cell affected, times the cost of the entire cell. The total affec-
tive cast of a route is the sum of the costs far each of the individual
cells affected.

Upon each alternative surface, a minimum raute representing the
least cost path between two points in terms of total values, may be
located automatically. A program, called Line Pinder, has been
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developed which uses dynamic programming to consider the effective cost
of all possible corridors connecting two points, and then prints ouc the
lowest effective cost corridor

Upon comparing the "line finder" routes with manually drawn ones
for the same surfaces, it was found that the routes did not agree. There
appears to be a difference in the concept of what was to be minimized,
The program pays attention not ta the cost of i~dividual cells, but to
the cost of the entire route. The human seems to try to avoid going
through the high-vat,ued cells. 1hat is, when the human is given a choice
between going through one high-valued cell and two lower � valued cells
which have an aggregate value greater than the single high-valued cell,
he tends to go through the two low-valued cells. The ecologist or
naturalist can justify this strategy in che following way. It is impor-
tant in locating a highway ta save the ecological or natural resources.
A cell containing either an extremely important natural ar cultural.
resource, or containing a large number of lower valued resources, is
subjectively more important than the additive weight of that cell.

The Line Finder was modified in order to try and simulate the human
decision strategy. Values far each of the cells in each alternative
surface were squared, and the regular route finder algorithm was applied.
The agreement between the program generated line and the human ane
indicates that we have captured the essence of what the human is trying
Co optimize.

These routes conform closely to those drawn manually. The advantage
of the automated line finder lies in its utilization of the actual
values rather than the symbols on a map which represent ranges of value;
also the automated system considers all possible routes to find the minimum.

Ale .* i ~Al

Any alternative route may be placed on any alternative or determinant
surface and its effective cost found for that surface. How much a route
deviates from the minimum possible route under a given set of criteria
can then be obtained. Utilizing this technique it was possible to show
that the routes put forward by the Wisconsin Division af Highways were
responding primarily to construction cost and acquisition cost. With
this procedure, it may be possible to find a route which deviates little
from minimum cost for all of what are determined to be primary alterna-
tive surfaces.

To generate an alternative, a policy maker should be considering
the relative importance af the cost of construction, the impact on the
cultural system, the impact on the ecological system and the other
determinants relative co the decision of highway corridor location. For
each alternative created by the policy maker, a different optimum corridor
will be generated by the Line Finder. This way of looking at the problem
of corridor location is suitable fot' the designer, but not for the writer
of tbe impact statement.
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The purpose of the impact statement is to detail the effective costs
for each corridor under consideration. A set of well-written impact
statements, one for each proposed corridor, allows a decision maker to
decide which corridor is best in terms of the public good and to defend
that corridor.

Any route or location, whether generated within the system or
developed independently, may be stored by the computer and analyzed on
the basis of resource impacted. Further, the resources which lie at
any distance from a proposed route may be identified. The distance of
impact extends beyond the right-of-way and the sensitivity on the
resaurce may be considered. In this way it is passible to calculate
ta what extent resource systems lie within zones of various impacts.

The impact program has been utilized to quantify and compare the
affects af various alternative ia. ters tate routes developed by the
Environmental Awareness Center and the Wisconsin Division of Highways.
A condensation of the analysis of these routes, which was presented at
a public hearing in December 1971, appears in the supplements.

Supplement 1 shows the proposed routes. Routes I and 2 are routes
fram Saukville to Green Bay and routes 3, 4, and 5 use an existing route
from Saukville to Sheboygan, and then connects Shebaygan and Green Bay.

Supplement 2 shows a summary of the land use for the five routes.
The least expensive route is taken as a standard, and the other routes
are shown as the per cent increase in cost aver che standard. The
impact width is 0.1 km, which is the width of the highway right-of-way.
The impact of the highway is greater than just the land that it occupies,
it also impacts ad]scent land. The impact on this ad]scent land can be
found by running, the impact program with a greater width. Supplement 3
shows a similar summary for the natural resources with an impact width
of 1.0 km.

"Of importance is the
Corridor 3 of the Easterly
affects the least quantity
as the 'measuring stick.'

increased impact to Che natural resour'ces.
Alternatives is both the shortest route and
of natural resources and is therefore used
Corridor I  a Center Alternative! fram

Most of the data stored in the data bank for each cell, is in terms
of per cent of cell occupied by that resource. For example, for a parti-
cular cell, 5QX of the cell may be used for agriculture craps, 25X for
livestock pasturage, 5X for town roads, and 20X for rural residential
dwellings. In addition, 100X of the cell may be soil type B2, 75X of
the cell may have a slope of 0-2X, and 25X may have a slope of 3-6X. The
per cent of cell occupied by every resource is stored for each cell in
the study area. These percentages can be converted to acreages. If given
the exact location and width of a corridor, the fraction of every cell
occupied by that corridor may be determined. From this information, the
total acreage for each resource impacted by the corridor may be calcu-
lated. The impact statement for each corridor arrived at by this method
is a quantification af the number of acres of agricultural crop lands,
livestock pastural lands, rural residential land, etc., that will be
impacted.
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Saukville to Bellevue, while being 60%%d longer, affects 229Z more natural
resources. Corz'idor 2  a Center Alternative! somewhat shorter yet 5OX
longer than Corridor 3 affects 32O%%d as many resources as Corridor 3. The
use of U. S. 141 to Sheboygan, already to Interstate standards, as paz't
of the Intez'state system very clearly lessens impact due solely to the
reduced length and need of additional construction. Corridor 4  an
Eastez'ly Alternative!, the westerly proposed corridor is only 3X longer
than Corridor 3, yet it affeccs 54K more natural resources and Coz'ridor 5,
9%%d longer, affects 69K more resources." Corridors I and 3 were developed
through the REMAP process.

On the basis of a statement such as this, which quantifies the impact,
one is in a position to. '1. decide whether the need for a highway is
greater than its cost in terms of natural resources, and 2. to decide
between different alternative corridors.

E i:1~It~Pl f

The REMAP process is designed to be flexible. For this reason it
may be applied to a broad spectrum of planning, location, resource
allocation, and design problems. Once a data bank is constructed, it
can be applied to any appropriate problem. In addition to being used
to locate a highway, this process is presently being used to locate
electric power transmission lines. On a demonstration basis, it has
been used to locate new cities.

Model structure msy be simple or complex. It is designed to solve
a specific problem and its sophistication is determined by the user.
Because of these characteristics, a data bank can be developed and has
the potential of being utilized by several agencies working in the same
region,

In summary, the REMAP process:

Integrates concern for environmental impact into the
initial planning location process.

2. Integrates multidisciplinary values and expertise.

3. Provides an interdisciplinary data bank.

Allows for quantitative documentation of the consideration
given each factor during each phase of the planning process.

Gives quantification of the influence of each variable upon
the final model.

6. Allows for rapid development of alternative solutions,

Provides a means for rapid analysis of alternatives whether
generated within the system or apart from it.

8. Provides quantification of the amount of resources impacted.



Supplement 1

PROPOSED CORRIDOR ALTERNATIVES

Saukville to Green Bay -- STH 57 + EAC
Central Re f ined  PAC!

Saukville to Bellevue  Division of Highways!

Sheboygan -- Ecological Consideration  EAC!

Nanitowoc Alternative  Division of Highways!

'U. S. 141 Hodified  Division of Highways!

  ! � STH 57 Saukville to Split from EAC
Central Refined  Part of no. 1 above!

The originating agency follows the route name.
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~S ~ 1 t 2
A Comparison of Physical
Taki~g -- Land Use

IMPACT WIDTH .1 km
QUANTITY IN ACRES

CORRIDOR ALTERNATIVES
2 3 4

RESOURCE

Agriculture

Institutional 3.45 6.474,46 4.48l. 53

Recreational/
Conservation 14. 89,04116.88 107.37 .60

6.036.26 4.20 1,532.70Industrial

3.8618.99Commercial 11.0311.84 4.24

2.57 11,50.00 .07.10

2.47.74 1.625.98 5.30

.54 . 00.74 .00.00

.59 3.661.17 1.33 22.33

116.56 140.33231.16 178.72 189 ~ 28

58X 45X OQXX Increase

76. 8 73.4 47.5 50.1 52.3

62X OQX55X 10 X

6OX 50X QQXMean Increase

Urban

Suburb an

Vacation

Rural

Barren Land

Length in KM

Length in M

X Increase

2515,68 2346.68 1700.25 1704.22 1728.51

2900.64 2655.00 1835.40 1858.90 1995.30

�27.94! �22.38! �9.21!  83.56!  87.11!
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~31 t 3
A Comparison of
Significant I~pact on
Natural Resources

INPACT WIDTH 1 km
QUANTITY IH ACRES

RESOURCK CORRI DOR ALTERNAT IVES
2 3 4

Intermittent
S t reams 128.86 141.85 - 85.35 100.31 172.8I4

44.34 9.2845.77 83.0952.79

14.8589. 08 10.5294, 70 20. 93

.004.95 .00.0029.98Ma!or River

49.5051.3658.81 1.2. 57 7.32

.00.007.4219. 80 .00Lake

1962.54 2441.23 836.52 1307.04 1315.40Upland Forest

686.81 639.39Lowland Forest 1526.56 556.32

64.23 135.49235.23

530.75 1076.67 184.10 374.27

Recreational/
Conservation 3.71 127.211174.95 1089.89 5,98

580 7. 95 7I414. 27 1764. 87 2724. 27 2988.19TOTAL

Per Cent
Increase 69 X00X 45.4X229.1X 320.2X

Streams

Ninor River

Pond or Lake
Less than 50
acres

Open Swamp

21+ X

2173. 31

294. 17 81.06

540.95
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~Sl x 4

REMAP
DATA  VARIABLE! STORAGE

000-099 LANDSCAPE UNIIS

12 May 1971

NATURAL UNITS000-049

Watersheds001

050-099 CULTURAL UNITS

050
070
071
072
073

100-299

100-139

140-149

140
141
142
143

150-199 ECOLOGIC SYSTEM

100
105
110
115
120
125
130
131
132

151
152
153
154
155
156
157
158
159
160
161

Study Area
Counties
Townships
Corporate Limits
Extra-Territorial Limits

NATURAL CHARACTERISTICS

HYDROLOGIC SYSTEM

Watershed Order
Intermittent Streams
S t reams
Mine r Rive rs
Ma]or Rivers
Ponds
I.ake � 50 acres
Lake
Fish Habitat

CLIMATOLOGICAL SYSTEM

Mean Annual Snowfall
Greatest Daily Precipitation
Number of Days 90 F or Greater
Number of Days 32'F or Less

Upland Hardwoods
Hardwoods with Hemlock
Hardwoods with Conifers
White Pine
Popple with White Birch
Oak Hickory
Pin Cherry
Norway Pine
Birch
Swamp Hardwoods
White Cedar



200-249

250-299

250
261
262
263

CHARACTERISTICS300-499 CULTURAL

300-324

325-349

325
328
330
340

350-374

350
351
353

162
163
164
170
171
180

200
201
202
203
204
210
211
212
213
214

300
301
302
303
310
315
316
317
318
319

Tamarack
Black Spruce
Balsam
Shrub Carr
Marsh
Red Cedar

PHYSIOGRAPHIC SYSTEM

Centroid Elevation
Center East Elevation
Center South Elevation
Center Vest Elevation
Center Morth ELevation
0-2X Slope
3-6X Slope
7-122 Slope
13-20K Slope
212 and Greater

PEDOLOGIC SYSTEM

Soil Association
Escarpment
Esker
Drumlin

RESIDEHTIAL SYSTEM

Residential-Rural
Residential-Recreation
Residential-Suburban
Residential-Urban
Proposed Residential
Residential Units-Agricultural
Residential Units-Rural
Residential Units-Vacation
Residential Units � Suburban
Residential Units-Urban

COMMERCIAL SYSTEM

Commercial-Limited
Commercial-General
Proposed Commercial
Commercial Units

IHDUSTRIAL SYSTEM

Industrial-Light
Industrial-Extract!.ve
Industry.al-Heavy



121

Proposed Industrial
Industrial Units

360
370

375-399 COMMUNICATION SYSTEM

400-424 INSTITUTIONAL SYSTEM

400
405
410
415
420
421

425-449 AGRICULTURAL SYSTEM

425
426
427
428
429
430

450-499 RECREATIONAL SYSTEM

375
376
377
382
383
384
385
386
387
388
389
390
391
392
393
394
395

451
452
454
456
458
460
461
462
464
470
471

Communication-Interchange
Communication-Air Field
Communication-Rail Terminal
Communication-Federal Highway
Communication-State Highway
Communi cat I on-County Highway
Communication-Local Roadway
Communication-Railway
Communication-Power Transmission Line
Communication-High Pressure Oil Line
Communication-Gas Line
Communication-Telephone Cable
Communication-Proposed Principal Arterial
Communication-Proposed Primary Arterial
Communication-Proposed Standard Arterial
Communication-Proposed Minor Arterial
Communication-Proposed Collector

Institutional � Religious
Institutional-Medical Related
Institutional-Educational
Insticutional-Governmental
Proposed Institutional
Institutional Units

Agricultural-Crops
Agricultural-Livestock
Agricultural-pur, Game, Poultry
Agricultural-Plantation
Agricultural-
Agricultural-Platting

Recreation-Wayside
Recreation-County Perk
Recreation-Local Park
Recreation-State Forest
Recreation-Local Forest
Recreation-Organized Public-Private Activity
Recreation-Public Hunting or Fishing Grounds
Recreation-Wildlife Preserve
Recreation-Scientific Area
pecreation-Environmental Corridors
Recreation-River/Lake Zoning
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472
475
480
481
482
483
484
485
486
487

488

489

490

491

492

493

494
495
496
497
499

500-699 GENERATED DATA

500
501
502
503
504
510
511
512
513
514
520
521
522
523
524
530
531
532
533
534
540
541

Recreation-Scenic Easement
Recreation-Scenic Highways
Proposed Recreation
proposed Scientific Area
Recreation-Intrinsic Resources/Wildlife
Recreation-Intrinsic Resources/Vegetation
Recreation-Intrinsic Resources/Physiographic
Recreation � Intrinsic Resources/Wetland
Recreation-Intrinsic Resources/Water
Recreation-Extrinsic Resources/Topographic

Associated Structures
Recreation-Extrinsic Resources/Camps, Trails,

and Accommodations
Recreation-Extrinsic Resources/Water Associated

Sports and Facilities
Recreation-Extrinsic Resources/Winter Sports

Facilities
Recreation-Extrinsic Resources/Publicly or Pri-

vately owned Land and
Associated Clubs

Recreation-Extrinsic Resaurces/Water Associated
Projects

Recreation-Extrinsic Resources/Wildlife and
Conservation

Recreation-Extrinsic Resources/Historic Structure
Recreation-Extrinsic Resources/Historic Peature
Recreation-Extrinsic Resources/Cultural Structure
Recreation-Extrinsic Resources /Cultural Feature
Na Discernable Use

Stream N-S Orientation
Stream NE-SW Orientation
Stream E-W Orientation
Stream SE-NW Orientation
Stream Random Orientation
Minor River N-S Orientation
Minor River NE-SW Orientation
Minor River E-W Orientation
Minor River SE-NW Orientation
Minor River Random Orientation
Major River N-S Orientation
Major River NE-SW Orientation
Major River E-W Orientation
Major River SE-NW Orientation
Major River Random Orientation
Stream � Without Game Fish
Stream - Trout
Stream - Small mouth Base
Stream � Panfish
Stream - Walleye/Muskellunge
Minor River � Without Game Fish
Minor River � Trout
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542
543
544
550
551
552
553
554
560
561
562
563
564
570
571
572
573
574
580
581
582
600
610
611
612
613
614
620
621
622
623
624
630
631
632
633
634
640
641
642
643
644
650
651
652
653
654
660
661
662
663
664
670
67I

Minor River � Small mouth Bass
Minor River � Panfish
Minor River � Walleye/Muskellunge
Major River � Without Game Fish
Major River � Trout
Major River � Small ~outh Bass
Major River � Panfish
Major River � Walleye/Muskellunge
Lake-50 Acres  -! Wichout Game. Fish
Lake-50 Acres  -! Trout
Lake-50 Acres  -! Small mouth Bass
Lake-50 Acres  -! Panfish
Lake-50 Acres  -! Walleye/Muskellunge
Lake � Without Game Fish
Lake � Trout
Lake � Small mouth Bass
Lake � Panfish
Lake � Walleye/Muskellunge
Soil Suitability as Subgrade
Soil Erodibility Potential
Soil Productivity Potential
Highway Intersections
Federal Highway � N-S Orientation
Federal Highway - NE-SW Orientation
Federal Highway � E-W Orientation
Federal Highway � SE-NW Orientation
Federal Highway � Random Orientation
State Highway � N-S Orientation
State High~ay - NE-SW Orientation
State Highway � E-W Orientation
State High~ay � SE-NW Orientation
State Highway � Random Orienration
County Highway - N-S Orientation
County Highway � NE-SW Orientation
County Hfghway � E-W Orfentation
County Highway � SE � NW Orientation
County Highway � Random Orientation
Railway � N-S Orientation
Railway � HE-SW Orientation
Railway � E-W Orientation
Railway � SE-NW Orientation
Railway � Random Orientatfon
Power Transmission Line � N-S Orientation
Power Transmission Line � NE-SW Orientation
Power Transmission Line - E-W Orientation
Power Transmission Lfne � SE-NW Orientation
Power Transmission Li,ne � Random Orientation
High Pressure Oil Line � N-S Orientation
High Pressure Oil Line � NE-SW Orientation
High Pressure Oil Line � E-W Orientation
High Pressure Cil Line � SE-NW Orientation
High Pressure Oil Line � Random Orientation
Gas Line � N-S Orientation
Gas Line - HE-SW Orientation
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672
673
674
680
681
682
683
684

Gas Line � E-W Orientation
Gas Line � SE � NW Orientation
Gas Line - Random Orientation
Telephone Cable � N � S Orientation
Telephone Cable � NE-SW Orientation
Telephone Cable � E-W Orientation
Telephone Cable � SE-NW Orientation
Telephone Cable � Random Orientation
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THE QUANTITATIVE ASSESSMENT OF ENVIRON.KNTAI. IMPACTS

David Jowett
Associate Professor
University of Wisconsin-Green Bay

Int roduct ion

In a number-oriented society such as ours there is little need to
proclaim the importance of quantitative assessment in achieving insight
into problems. Bot it is, I think, notable that the area of ecological
impact has not sa far been well served by numbers. Hare often than not,
numbers have been used to raise, rather than lower, the emotional temper
of debate, For example, irresponsible workers have quoted values of
hundreds of thousands of births prevented by tadio-active emissions,
values which have certainly been arrived at in some cases by doubtful
assumptions. However, perhaps same sense can be made af some situations
some of the time by careful measurement, estimation and modelling.

Toxic Emissians

Until fairly recently, there was substantial agreement on what
constituted safe quantities of toxic emissions. They should only
represent a small fraction of naturally occurring levels, I would still
adhere to this standard myself. Naturally occurring quantities ran be
surprisingly high. In the case of Hercury, Weiss et al., �! estimate the
gaseous flux ta the air to be between 2.5 x 1010 and 1.5 x 10 g/year,
or between 25,000 and 150,000 metric tons. By water the flux fram the
continenrs is a maximum of 3.8 x 10q, much less. Estimates of gaseous
release through human activities are: in chloralkali production,
3 x 100 g; in cement manufacture, 10B g; in roasting sulfide ores,
2 x 105 g �!; in burning fossil fuels, 1.6 x 10 �!. Most of this
ends up in the ocean, where it will be concentrated through organic food
chains because of the affinity of heavy metal for protein, But surpris-
ingly enough the residence time in the ocean is rather short. Weiss et
al., �! estimate the total mercury in surface waters to be 1012 g,
perhaps not much more than 10-20 years production. Using figures of
Cloud �!, the total mercury in the whole ocean is about 7 x 1013 g, If
these figures are correct, then mercury must be disappearing rapidly into
the bottom sediments. Hy purpose in quoting these figures is not to
distract attention from locally serious mercury pollution, but to exem-
pl,ify in madern form the old adage that "a man must eat a peck of dirt
before he dies,"

Of course, it is difficult for anybody to read of the effects of
mercury poisoning and maintain his equanimity. But it must be dane,
for the hysterical approach will lead us to ruin, We might note in
passing that mercury poisoning is certainly less cammon nowadays than 50-
100 years ago, when many syphilitics  an astounding proportion of the adult
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population were syphilitic! suffered from it, and Sinclair �! reports
that blew York hatters were particularly hard hit by prohibition, for
they needed whiskey to control their shakes before starting work.

Similar figures can be quoted for other problem substances released
through human activity. Woodwell et al, �! present figures which
indicate that only about one � faurtieth of one years U.S. production of
DDT is present in the total world biomass, in spite of the capacity of
life to absorb and retain this substance, The rest is sequestered iu
some way, and the amount in the biomass will decline rapidly if use of
DDT saon ceases. In the case of nitrogen, 1Cohl et al, �! estimate
that for an Illinois watershed, nat less than 55X of nitrate in surface
water is derived from farmer applied nitragen, This does represent a
daubling ar even tripling of natural levels on this rich farm land, but
then nitrate is not really a very toxic substance. For phosphate, the
amounts are probably much less because of the ease and rapidity with
which phosphate is fixed iu soil.

Finally, Iet us review the question of radiation damage. In a
r'ecent letter, Hull  8! states that the current rate at which the U.S.
public is exposed to medical X-rays is about 2 x IOy rema/year, which
is comparable to natural background radiation. On the other hand, 1969
standards for nuclear power plants imply 40 rema/year/plant, incompara-
bly less. Yet this standard has been successfully challenged. Now of
course we are frightened that radiatian may "strike our children yet
unborn and unbegot" by damaging their genetic endowment. But we should
not strain at the gnat when we are prepared to swallow the camel. We
are undoubtedly doing far more violence to aur genetic future through
the heraic ef forts of medical science and welfare agencies to insure
the reproductive potential of those unfartunare members of our society
who are badly endowed genetically than ever we will do with radiatian.

A problem with toxins is the idea of a safe dose. Recently, a
leading toxicologist was quoted, somewhat disapprovingly, in Science to
the effect that for every substance ther'e is a lower level where it ie
innocuous, and an upper level where it is lethal. I find this statement
unexceptional. A common way of assessing safe levels is to take the
lowest level known to cause symptoms, and describe as safe one tenth
 or even one hundredth! of that dose. The factors of ten and a hundred
derive, one surmi,ses, from the common observation that the distribution
of death or damage in a population is approximately normally distributed
if dose is measured on a logarithmic scale.

Problems of Measurement

I think we need to distinguish two classes of environmental impact,
aesthetic and biological. Among aesthetic problems are the preservation
of pleasing landforms, of ancient artefacts, and of rare but attractive
species of plant and animal. The last is often proclaimed a biological
problem, but it rarely is. Raven et al,  9! estimate that only about
10-15X of organic species are currently known ta science, and of the
remainder only 5X will become known before they beccnne extinct through
habitat destructian. It is in this light that I view the loss of the
passenger pigeon with some equanimity.
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Aesthetic judgments are susceptible ta measurement. To indicate how
this is achieved, I would like to introduce the scales of measurement
commonly acknowledged by statisticians, These are nominal, ordinal,
interval, and ratio. A nominal scale is simply a naming, where an i.tern
either possesses a property or it does not. The entries in the impact
matrices of Jensen, discussed elsewhere at this meeting, are recorded
on such a scale. An ordinal scale is one which places items in order,
but with no suggestion that the difference between the first and second
is of the same magnitude as that between the second and third. The Miss
America finalists are measured on an ardinal scale. An interval scale
does have the property that the intervals between numbers are constant,
but numbers within these intervals are not defined. Thus if I flip a
cain 9 times, I may get any integer number of heads between 0 and 9, but
I cannot get 4.5 even though this is the expected number of heads. Note
that an interval scale commonly results when nominal variables are summed,
A rational scale is one an which all rational numbers are, in theory,
achievable. A foot-rule is a simple example of such a scale.

Aesthetic judgments are at best ordinal. Note that this does not
preclude fineness of scale  very fine judgments are achieved by judges
at the Hiss America pageant!, nor statistical treatment. We can estimate
agreement between ordinacions, and discern differences. For a single
individual or a well defined population, we can sum and average ordinations.
Give~ enough data we might also begin to estimate the distances between
paints on the ordinal scale, thus approaching the informational content
of a rational scale. But there is a difference, and if a person scores
an object 1 � 10, he is using an ordinal scale, not an interval scale, and
unfortunately his reference ordination is forever hidden in his own head.

This is no problem if everybody has the same reference scale, at if
we wish to find same average for a well defined population. But for
aesthetic judgments it is rare for either of these criteria ta be met.
Even for a single individual there is no constancy aver time in aesthetic
judgment. A tropic sunrise is very beautiful, but see very many and
Kipling's imagery "An' the sun comes up like thunderu becomes a painful
reality, Similarly, one may see Venice as an enchanting water wonderland
or a stinking, fetid swamp. It depends a lat on how much money you have.
In my native city of Liverpool there is an enormous neo-Greek pile of
smoke blackened stone called St. Georges Hall, erected about 1840 by
city fathers rich on slaves and cotton. A quarter century aga I was
taught to despise it aesthetically as derivative, over-ornamented
Victorian rubbish. I believe it is naw the subject of a Government
preservation order. Is it too great a step to the Lancashire colliery
owner driving his guests to proudly view his spoil heap? "Where there' s
muck, there's money," they used to say. Hay we not again learn to take
pride in the New York skyline, or admire the majesty of a lake-share
power station, suitably sanctified by a century of use?

Having expressed my reservations at the processes involved, let us
consider techniques for translating such judgments into practical terms.
Again I will distinguish two classes of problem � -land use classification
and planning permission, The first is the problem of deciding what class
af activity should ot should not be permitted over a certain area. The
second is concerned with deciding, in a particular instance, whether an



130

activity conforms with previously determined land use guidelines.
Given authority to use ones own complement of ordinal scales, the first
problem is tackled by making an exhaustive inventory of the resources
of each area � scenic, agricultural, recreational, historic, etc.
These are then mapped in such a way that areas richly endowed for
specific uses emerge as different "colors," This necessitates differ-
ential weighting of resources, for if we apply too large a weighting
to agriculture, then the map of Iowa, say, will come out all black for
agriculture. But by adjusting the weights, shades of blackness will
become apparent, rather like correctly developing a photographic print.
'Bow the maps for different classes of use can be overlaid. An area
very black for recreation but pale for agriculture would enable us to
wash out agriculture as a primary land use. I do not wish to minimize
the technical difficulties, but they do seem amenable to solution.
However, the operator who creates the map is skillfully interposing
his own value judgments at every stage of the process, although these
value judgments may subsequently meet with popular approval. And if
an area scheduled for recreation subsequently turns out to be sitting
on a billion bbls. of oil, then the work must be done over for the
inputs to the map have changed. Similarly, other additions and develop-
ments which are made to the landscape alter the map inputs. Such maps,
or the data they incorporate, can be very valuable for one class of
decision problems, exemplified by routing of a highway. Once it has
been decided that two points are to be joined by a highway, computer
techniques exist to route the highway in such a way as to minimize
environmental impact, This seems first to have been done by Ncgarg.
I would like to defer general consideration of planning permission
until after reviewing my concept of the ecosystem.

Th ~Et

The word ecosystem, like democracy and freedom, is one of those
useful terms which cover a multitude of instances. Planet earth is
clearly an ecosystem, and so is a grain of soil. But any view of an
ecosystem implies muitidimensionality. We could consider an ecosystem
as a concatenation of organisms, each present in a characteristic
amount. Imagine each type of organism as represented by a rectangular
axis in hyperspace. Then some point or path in that space represents
a distinct ecosystem. A characteristic of ecosystems is stability.
 For a more scholarly discussion of much of what follows, see
Lewontin �0!.!

I will illustrate what I mean by stability with reference to a
two species system,  Figure 1!. We have a two dimensional space
spanned by two rectangular co-ordinates, each representing one of the
species. Imagine this space as being occupied by a saucer shaped
depression, and a particular ecosystem by an ordinary glass marble.
Disturb the marble and it will ro1.1 back to its point of stability at
the bottom of the saucer. Of course, disturb it too much, and it will
roll cff the edge of the saucer  generally into some other saucer
shaped region of stability!. Alternatively, there may 'be no stable
point, but only a stable path. At any point in the depression, the
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Figure 1

Conceptual View of the Ecosystem

Amount of

Species 1
ath

Amount of Species 2

marble is rolling ta some other paint, but the path it describes is
smoatn and unchanging. If disturbed from this path it will recure ta
ip., again unless the disturbance is sa great that it enters a new
stable path. Predator � prey relationships are of this type. Remember,
though, that real ecosystems exist in multidimensional, not two
dimensianal space.

A benevolent envi.ranmental impact is one which does not permanently
divert the marhle fram its appointed place or Crack. A truly malevolent
impact sends the marble cascading down a track which includes no steady
state, like Columbus sailing off the edge of the world. In between are
moves into some new steady state, although we have a suspicion that
each such move carries us closer to that fata1 edge. However, I would
state categorically that this was nat the case for the pre-industrial
degradation of the primordial British forest into grazing and arable,
A new, more diverse, and many would consider a more beautiful, steady
state was the result of that particular essay in environmental degrada-
tion.

'Bow this species system exists only in relation to another multi-
dimensional system af environmental conditions � temperature, pH, moisture,
nutrients, toxins, etc. It is changes in these conditions which impact
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on organismal stability. However, ecosystems are strongly buffered
against such changes, partly by their ability ta transform them, partly
by their ability to move to a new steady state and partly by the con-
siderable redundancy chat exists in the species/niche relationship
 see e.g. Harper �1! . Ecological niches tend to be occupied by many
species, and it is in this regard that biologically speaking, extinc-
tion of species is not too alarming, for other species occupying the
niche will frequently expand to take up the slack. Each extinction,
though, advances us a tiny step closet to the ultimate, irreversible
degradation.

These two interacting systems are also interacting with at least
two others, equally complex, the economic sysCem and the political
system. And it is clear to me that in these circumstances complete
description and control is beyond aur means. I believe it is fatal
to attempt a careful and full description of what exists and what we
are doing to it. The enormiCy of the task will lead ta paralysis, of
the kind sometimes expressed by Ehrlich, when for example he denigrates
environmental clean-up with the statement "If you are traveling on the
Titanic, you may as well go first class." If yau are on the Titanic,
the place to be is on the bridge, The iceberg could have been avoided
if there had been a modest reduction in speed, and had a slight course
correction been made a little sooner.

Statisticians are becoming accustomed to dealing with such multi-
dimensional systems, and have evolved a range of techniques basically
aimed at reducing the dimensionality. We generally find a great deal
af intercarrelation in the system, and in these circumstances an
adequate description can be obtained with much fewer variables, Perhaps
a simple example will again make this clear. Imagine we have a large
collection of a simple organism such as a clam. We may attempt Ca
describe these clams by measuring length, breadth and thickness. If
we now plot aur data in a three-coordinate system, we will find that
the points form a cigar-shaped form running from bottom left to the
top right. The major axis of this ovoid represents the general factor
of size, and the two minor axes very minor variations in shape.

Such simplifying single variables already exist for the systems
we are discussing. Grass National Product is one, BOD is another. A
third, far describing many species systems is the diversiCy index, D,
derived from infarmation theary

D= -gi ln pi

where pi is the proportion of individuals af the ith species, This
statistic gets larger as more and more species are equally represented,
and declines as same species become rarer. For a fuller discussion,
see e.g. Pielow �2!.

I must hasten to point out that I do not consider these single
variables to be a camplere measure of the systems under study. They
do, however, represent a lot of the variability, and fulfill the
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pigure 2

Plot of Intercorrelated Data in Three-Space

requirement of paucity of parameters so beloved of scientists and ao
vital for decision makers. At present we do not have enough of these
parameters, and we must redouble our efforts to find moze. But it is
interesting to me that the environmental problem closest to solution is
water pollution, where BOD plays a critical part in descripti.on, and
that political control of the economic process has been vastly improved
in the last 40 years. In economics, a considerable array of good
indicatoz variables is now available.

Environmental ~lm act Statements

The impact matrix of Leopold et al, �3! fails to meet my ideal
criteria on two counts � -impacts are measured on an ordinal scale, with
no easy reference scale to which we can refer, and it is too big and
unwieldy. It includes too much information to be readily absorbed, and
because people differ so radically in their objective assessments it is
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difficult for me co see how thousands of these things can be usefully
summed, averaged, arranged, and rearranged, to obtain some idea of
overall impacc of the multitudinous activities of mankind.

Indeed, it does seem ta me that any such statement is likely ta
be most useful in forcing industrialists to consider the effects af
their decisions an the environment. In the long run we may have ta
depend mare on the intelligence and goodwill of the despoi.lers than
upon the efficiency of the enforcers, much as the police depend an the
good behavior of the bulk of the populace. In a worse � ordered society,
we would hang a few despoilers to make che point clear, rather as, at
the time of the American Revolution the British shot Admiral Byng for
removing hie inferiOr fleet of rOtting ships out of range of the
French, elicting from Voltaire the remark chat "they shoot one ta
encourage the others."

Legal apparatus has always existed to enforce such usage, and could
be strengthened. Humpstone �4! has recently traced the origin of the
suppression af nuisance from early cammon-law decisions, and it is a
story of increasingly stringent restriction of activities which might
earlier have been permitted in the common good. But he also points out
the dangers of arbitrarily imposed, stringently enforced standards. If
a plant manager ia permitted Co operate on a 2X emission Standard, he
spends money co do so at his peril if this standard may subsequently
be unilaterally reduced, making his expensive plant obsolete, His best
strategy, if the standard may be changed, is to fake it, or fight a
delaying action through the courts. The British have forbidden noxious
air pollution for almost a century, but only emissions beyond what is
necessary are forbidden. Inspectors discuss Che feasibility of control
with polluters, and the law operates in such a way that an ancient .
isolated plant. may be permitted to pollute at a level totally unaccept-
able for a newer plant located in an urban enviranment. Amicable
relationships exist between inspectors and plant managers, and only the
most intransigent offenders are brought to court. !�th such a flexible
procedure, in which the ultimate aim of zero emission is clearly stated,
environmental impact statements might usefully represent evidence as to
whether, within the limits af current technology the polluter has done
 or has not done!! the best he can.

In simple situations, such as producing ICBM's and space research,
techniques of operations research, using crude values such as form the
entries af impact matrices, have been effective. It is noteworthy that
in che area of international conflict, a more complex situation but
still simpler than environmencal protection, such techniques seem ta
have been an expensive failure. In making decisions under uncertainty,
the passibility exists that there is no optimum decision. Truxall �5!
outlines such a situation, A city mayor is faced with three possible
strategies and must choose one.

A � Speed up traffic flow
B � Reduce air pollution
C � Improve garbage collection.
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Analysis yields the following equiprabable results far A

a - transportation improves
1

a � no change2

a3 � more cars, more pollution, parking problems

gain = +4

gain - 0

gain - -1

Similarly far 8 and C

b +1 c +3

b2 +1 c2 +2

b3 +1 c3 2

Now we compare A and 8, and we have nine combinations to examine

b = 1;

b = I;

a =-I
3

b = 1
1a2 = 0,al = 4, bl � 1;

b2=1; a =-1 b = 1
2a = 0,al = 4,

a ~ 4, b = 1; a = 0, b = 1; a = -1,1 ' 3 ' 2 ' 3 ' 3 b = 1
3

I am aware of having evaded several difficult problems. Land use
classification I believe is achie~able. Similarly, granted flexible
approach, the reduction of noxious emissions of all kinds can be achieved,
within the limits of current technology. But I am not optimistic about
broad, overall control of activities, such as might be hoped for by
utilizing environmental impact statements. The interacting systems are
just too complex, In times of prosperity it is literally not possible to
take decisions which might reduce that prosperity. In times of high
unemployment, decisions that result in putting men back ta work will be
made wichout regard to environmental effects. Currently, so many people
seem to want to adopt an adversary stance, us against them. But we are
all them, or, in the immortal words of Pago, "We have met the enemy and
he is us." Cooperation in attaining stated, achievable, simple goals
is, I suspect the best we can expect. We should concentrate on the
formulation of such goals, and in the meantime we should regard with
suspicion those who tell us at intervals that our doom is at hand.
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NEPA: BUCK1.ING DOWN

Robert B. Ditton
Assistant Professor
University of Wisconsin-Green Bay

It would be difficult to imagine a conference focus any more timely
than NEPA and environmental impact analysis methods. Changing guide-
lines and court decisions are daily stimuli requiring immediate responses
by those involved in the development or revie~ of impact statements.
Consider, for example, the ramifications of the December 29, 1971 ruling
by U.S. District Court Judge James E. Doyle in Milwaukee. He decreed
that it is not the authority of agencies to decide whether an environ-
rnenta1. impact statement must be filed under NEPA. Rather agencies must
assemble s tat erne n t s for every project o r else petition the court t o
determine if one is necessary. Many of you might suggest that Judge
Doyle shou1d have provided an "impact statement" with his decision. It
all depends on how you view NEPA, its practicality, and its intent,

Development of environmental impact statements in compliance with
Section 102 �!  c! of NEPA can be viewed a number of ways. It can be
viewed by agency officials as one more burden on already overburdened
shoulders. It can be viewed as an intrusion on agency prerogatives.
It can be regarded as a bottleneck to placate anti-development interests.
Many have come to view it as a new bureaucratic paper shuffle. Others
take it seriously.

NEPA was hailed as a landmark public law in 19 70 because, at least
on paper, it placed environmental concerns on a par with technologic
and economic considerations. As such, a new ingredient has been added
to federal decision making that will hopefully yield more sensitive
deci.sions. Recognition of the value of this new ingredient will not
come overnight nor will its implementation come easy.

We have devoted much of our conference program to exploration of
the environmental inrpact analysis state of the art. In addition to
presentations on technical methodologies, representatives of the U.S.
Army Corps of Engineers and Pederal Highway Administration spoke of
"two years of labor and learning" based on their practical experience
with NEPA. Further, we have sought to refine our concept of environ-
mental impact to one that recognizes a greater number of aesthetic
intangibles, that is more social science oriented and more relevant to
an urbanized society.

As of November 30th, 1971, draft or final environmental impact
statements on 2146 actions had been received by the Council on Environ-
mental Quality. Recent discussions with Heal Orloff and Tom Winter in
Washington r'eveal that these statements ere literal]y arriving by the
boxful.
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Of equal importance is the f act that many agencies carrying on
activities which significantly affect the environment have not reported
environmental impacts in the recent past. With two years of implemen-
tation experience and a more sharply honed definition of "sfgnificantly
affecting the environment," compliments of the courts, more comprehen-
sive compliance can now be expected, hopefully, utilizing background
infarmation and methods presented at this conference.

Counting and weighing impact statements must give vay to qualita-
tive concerns. Effectiveness cannot be demonstrated in terms of the
number of statements processed and environmental impact ar lack of it
cannot be measured by the boxful or the pound. The inexact method-
ologies we have available need to be improved, modified and refined if
the intent of HEPA is to be met. In the meantime, we all have a
responsibility to improvise with present methodologies, involve an
array of disciplines fn the development of statements, and foster a
philosophy that will place high priority on guarding against environ-
mental deterioratian throughout our decisfon making.

At this conference we have sought to better understand NEPA's
policy framework and its role in a larger government bureaucracy as well
as methodological tools. Many would have us focus only on methodologies
as if this was the one and only solution to our problems. It would be
naive to believe that even with the most sharpened mechods, the prob-
lems would be noticeably reduced. You must still live within the often
restrictive boundaries af agency concerns, restrictive budgets, archaic
laws and often archaic missions, We also recognize the motivation diffi-
culties presented for specialists charged with assessing environmental
impacts withfn the political arena as described by John Steinhart. We,
therefore, felt compelled to deal with the larger policy framework if
environmental impact analysis and methods vere to have meaning.

Implementation of NEPA will have considerable impact of its own;
either in the development of similar legislation and apparatus through-
out government or in the rejuvenation of existing laws and agency
responsibilities. Following in the faotsteps of numerous public laws,
NEPA is slowly shaping legislation and agency thfnking on state and.
local levels. Already four states in addition to the Commonwealth of
Puerto Rico have enacted laws directing state agencies to consider the
environment in their actions. Environmental impact analysis procedures
an the Universfty of Wisconsin-Green Bay campus are in anticipatfon of
HEPA-like legislation in Wisconsin.

A contrasting view is that the prediction of environmental impacts
before they occur can also be carried out without creating a plethora
of new agencies, laws and fnstitutions, but by sharpening the effective-
ness of present agencies and institutions. In speaking of this point,
British Ninister of the Environment, Peter Walker, notes that he expects
his government's agencies to make environmentally sound judgements with-
out decree or without employing the environmental impact statement
mechanism:

I personally think the environmental impact
statement, like a number of other decisions in the
past, really makes a land fit for lawyers ta live ul
in with no great impact upon the environment itself.
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While the National Environmental Policy Act of 1970 already guides
Federal actions that may affect the environment, there are nevertheless
a variety of institutional approaches open to state and local government
for assessing their own environmental impacts.

Former Interior Secretary Stewart L. Udall spoke of a resource
ethic for tomorrow in The guiet Crisis, He said:

"We can have abundance and an unspoi.led environment
if we are willing to pay the price. We must develop
a land conscience that will inspire those daily acts
of stewardship which will make America a more pleas-
ant and more productive land."

"Only an ever-widening concept and higher ideal of
conservation will enlist our finest impulses and
move us ta make the earth a better home both for
ourselves and far those as yet unborn. '

Tomorrow is today, which is why we are here today. And today we
are discussing the potentials as well as the imperfections of the
environmental impact analysis state af the art. Researchers at the
University of Wisconsin and elsewhere have a responsibility for opti-
mizing the potentials and correcting the imperfections. Universities
and government agencies are encouraged to develop further ronferences
similar to this one but an a regional scale to arrive at new under-
standing of NEPA, its operationalization, as well as ice rapidly
changing legal and policy framework.

To implement current and updated methodologies, to improve them
through experience, and to allow them ta realistically guide your
agency's development actions wt11 require all the help and courage you
can muster.

Footnotes

1. Sally Lindsay, "Conversation with Britain's Environmental Chief,"
S d R i �5! 1, 70.

 New York: Holt, RineharC and
Winston, 1963!, pp 190-200.
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APPENDIX A

Public Law 91-190
91st Congress, S, 1075

January 1, 1970

83 STAT. 852AN ACT

To establish a national policy for the environment, to
provide for the establishment af a Council on
Environmental Quality, and for other purposes.

SEC. 2. The purposes of this Act are: To declare
a natianal policy which will encourage productive and
enjoyable harmony between man and his environment; co
promote efforts which will prevent or eliminate damage
to the environment and biosphere and stimulate the. health
and welfare of man; ta enrich the understanding of the
ecological systems and natural resources important to
the Nation; and to establish a Council on Environmental
Quality.

TITLE I.

DECLARATION OF NATIONAL ENVIRONHENTAL POLICY

SEC. 101.  a! The Congress, recogni,zing the pro-
found impact of man's activity on the interrelatians of
all components of the natural environment, particularly
the profound influences af populatio~ growth, high-density
urbanization, industrial expansion, resource exploitation,
and new and expanding technological advances and recog-
nizing further the critical importance of restoring and
maintaining environmental quality to the overall welfare
and development af man, declares that it is the continu-
ing policy af the Federal Government, in cooperation with
State and local gavernments, and other concerned public
and private organizations, to use all practicable means
and measures, including financial and technical assistance,
in a manner calculated to foster and promote the general
welfare, to create and maintain conditions under which man
and nature can exist in productive harmony, and fulfill
the social, economic, and other requirements of present
and future generations cf Americans.

 b! In order to carry out the policy set forth in
this Act, it is the continuing responsibility of the
Federal Government to use all practicable means, consist-
ent with other essential consideratians of national policy
ta improve and coordinate Federal plane, functions,

Policies and
goals.

Be xi enacted bg the Sense and Rouse og' Repaeae&a-
Wves a  She Unacted SIMea a$ Ametuca in CongAma m4embfed,
Thar. rhis Act may be cited as the "National Environmental National En-
Policy Act of 1969." viranmental

Policy Act of
1969.
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programs, and resources ta the end that the cation
may--

�! fulfill the responsibilities of each
generation as trustee of the environment for
succeeding, generations;

�! assure for all Americans safe, healthful,
productive, and esthetically and culturally
pleasing surroundings;

�! attain the boldest range of beneficial
uses of the environment without degradation,
risk to health or safety, or other undesirable
and unintended consequences;

�! preserve important historic, cultural,
and natural aspects of our national heritage,
and maintain, wherever possible, an environment
which supporrs diversity and variety of individ-
ual choice;

�! achieve a balance between population and
resource use which will permit high standards
af living and a wide sharing of life's amenities;
and

�! enhance rhe quality of renewable resources
and approach the maximum attainable recycling of
depletable resources.
 c! The Congress recognizes that each person

should enjoy a healthful environment and that each
person has a responsibility to contribute to the
preservation and enhancement af the environment.

Adminis tration.

 A! ~tilize a systematic, interdisciplinary
approach which will insure the integrated use of
the natural and social sciences and the environ-
mental design arts in planning and in decision-
making which may have an impact on man's environ-
ment;

 B! identify and develop methods and procedures,
in consultation with the Council on Environmental
guality established by title II of this Act, which
will insure that presently unquantified environ-
mental amenities and values may be given appro-
priate consideration in decisianmaking along with
economic and technical considerations;

 C! include in every recommendatian or report
on proposals for legislation and other major
Federal actions significantly affecting the
quality of the human environment., a detailed

SEC. 102. The Congress authorizes and directs
that, to the fullest extent possible:  l! the policies,
regulations, and public laws of the United States shall
be interpreted and administered in accordance with the
palicies set forth in this Act, and �! all agencies
of the Federal Government shall�
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statement by the responsible official on--

 i! the environmental impact of the pro-
posed action,

 ii! any adverse environmental effects
which cannot be avoided should the proposal
be implemented,

 iii! alternatives to the proposed action,
 iv! the relationship between local short-

term uses of man's environment and the main-
tenance and enhancement of the long � term
productivity, and

 v! any irreversible and irretrievable
commitments of resources which would be
involved in the proposed action should it be
implemented.

Copies of state-
ments, etc.; avail-
ability.

 D! study, deve1op, and describe appropriate
alternatives to recommended courses of action in
any proposal which involves unresolved conflicts
concerning alternative uses of available resources;

 E! recognize the worldwide and long-range
character of environmental problems and, where
consistent with the foreign policy of the United
States, lend appropriate support to initiatives,
resolutions' and programs designed to maximize
international cooperation in anticipating and
preventing a decline in the quality of mankind's
world environment;

 F! make available to States, counties,
municipalities, institutions, and individuals,
advice and information useful in restoring,
maintaining, and enhancing the quality of the
environment;

 G! initiate and utilize ecological informa-
tion in the planning and development of resource�
oriented projects; and

 H! assist the Council on Environmental Quality
established by title 11 of this Act.

Prior to making any detailed statement, the respon-
sible Federal official shall consult with and
obtain the comments of any Federal agency which
has jurisdiction by law or special expertise with
respect to any envi.ronmental impact involved.
Copies of such statement and the comments and
views of the appropriace Federal, State, and
local agencies, which are authorized to develop
and enforce environmental standards, shall be
made available to the President, the Council on
Environmental Quality and to the public as pro-
vided by section 552 of title 5. United States 81 Stat. 54.
Code, and shall accompany the proposal through
the existing agency review processes;
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SEC. 103. All agencies of the Federal Govern-
ment shall review their present statutory authority,
administrative regulations, and current policies and
procedures for the purpose of determining whether
there are any deficiencies or inconsistencies therein
which prohibit full compliance with the purposes and
provisions of this Act and shall propose to the
President not later than July 1, 197l, such measures
as may be necessary to bring their authority and
policies into conformity with the intent, purposes,
and procedures set forth in this Act.

Review

SEC. 104, Nothing in Section 102 or 103 shall
in any way affect the specific statutory obligations
of any Federal agency �! to comply with criteria or
standards of environmental quality, �! to coordinate
or consult with any other Federal or State agency, or
�! to act, or refrain from acting contingent upon
the recommendations or certification of any other
Federal or State agency.

SEC. 105. The policies and goals set forth in
this Act are supplementary to those set forth in
existing authorizations of Federal agencies.

TITLE II

COIjNCIL ON ENVIRONMENTAL QVALITY

Report to
Congress

SEC. 201.. The President shall transmit to the
Congress annually beginning July 1, 1970, an Environ-
mental Quality Report  hereinafter referred to as the
"report" ! which shall set forth �! the status and
condition of the major natural, manmade, or altered
environmental classes of the Nation, including, but
not limited to, the air, the aquatic, including
marine, esturine, and fresh water, and the terrestrial
environment, including, but not limited to, the forest,
dryland, wetland, range, urban, suburban, and rural
environment; �! current and foreseeable trends in the
quality, rnanagernent and utilization of such environ-
ments and the effects of those trends on the social,
economic, and other requirements of the Nation; �!
the adequacy of available natural resources for ful-
filling human and economic requirements of the Nation
in the 1ight of expected population pressures; �! a
review of the programs and activities  including regu-
latory activities! of the Federal Government, the State
and locaL governments, and nongovernmental entities or
individuals, with particular reference to their effect
on the environment and on the conservation, develop-
ment and utilization of natural resources; and �! a
program for remedying the deficiencies af existing
programs and activities, together with recommendations
for legislatian.
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SEC. 203. The Council may employ such officers and
employees as may be necessary to carry out its functions
under this Act. In addition, the Council may employ and
fix the compensation of such experts and consultants as
may be necessary for the carrying out of its functions
under this Act, in accordance with section 3109 of title
5, United States Code  but without regard ta the last 80 Stat. 416.
sentence thereof!, Duties and

functions.
l.t shall be the duty and function of theSEC. 204

Council--

�! ca assist and advise the President in the
preparation of the Environmental Quality Report
required by section 201;

�! to gather timely and authoritative informa-
tion concerning the conditions and trends in the
quality of the environment both current and pro-
spective, to analyze and interpret such information
for the purpose of determining whether such conditions
and trends are interfering, or are likely to inter-
fere, with the achievement of the policy set forth
in title I of this Act, and to compile and submit
to the President studies relating ta such conditions
and t rends;

�! to review and appraise the various programs
and activities of the Federal Government in the
light of the policy set forth in title I of this Act
for the purpose of determining the extent to which
such programs and activities are contributing to the
achievement of such policy, and to make recommendations
to the President with respect thereto;

�! ta develop and recommend to t' he President.
national policies ta foster and promote the improve-
ment of environmental quality to meet the conservation,

SEC. 202. There is created in the Executive Office Council on
of the President a Council on Environmental Quality Environmental
 hereinafter referred to as the "Council" !. The Council Quality.
shall be composed of three members who shall be appointed
by the President to serve at his pleasure, by and with
the advice and consent of the Senate. The President
shall designate one of the members of the Council to
serve as Chairman. Each member shall be a person who,
as a result af his training, experience, and attain-
ments, is exceptionally well qualified ta analyze and
interpret environmental trends and information of all
kinds; ta appraise programs and activities of the Federal
Government in the light of the policy set forth in title
I of this Act; ta be conscious of and responsive ta the
scientific, economic, social, esthetic, and cultural
needs and interests of the Nation; and to formulate and
recommend national policies to promote the improvement
of the quality of the environment.
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social, economic, health, and other requirements
and goals of the Nation;

�! to conduct investigations, studies, sur-
veys, research, and analyses relating to ecolo-
gical systems and environmental quality;

�! to document and define changes in the
natural environment, including the plant and
animal systems, and to accumulate necessary data
and other information for a continuing analysis
of these changes or trends and an interpretation
of their underlying causes;

�! to report at least once each year to the
President on the state and condition of the
environment; and

 8! to make and furnish such studies, reports
thereon, and recommendations with respect to
matters of policy and legislation as the President
may request;

SEC. 205. In exercising its powers, functions,
and duties under this Act, the Council shall--

�! consult with the Citizens' Advisory Com-
mittee on Environmental Quality established by
Executive Order numbered 11472, dated Hay 29,
1969, and with such representatives of science,
industry, agriculture, labor conservation organi-
zations, State and local governments and other
groups, as it deems advisable; and

�! uti.lize, to the fullest extent possible,
the services, facilities, and information
 including statistical information! of public
and private agencies and organizations, and
individuals, in order that duplication of effort
and expense may be avoided, thus assuring that
the Counci.l's activities will not unnecessarily
overlap or conflict with similar activities
authorized by law and performed by established
agencies.

34 F. R. 8693.

SEC. 206. members of the Council shall serve
full time and the Chairman of the Council shall be
compensated at the rate provided for Level II of the
Executive Schedule Pay Rates � U.S.C. 5313!. The
other members of the Council shall be compensated at
the rate provided for Level IV or the Executive
Schedule Pay Rates � U.S.C. 5315!.

Tenure and
compensat.ion.

80 Stat, 460,
461.

81 Stat. 638.

Appropriations. SEC. 207. There are authorized to be appro-
priated to carry out the provisions of this Act not
to exceed $300,000 for fiscal year 1970, $700,000 for
fiscai year 1971, and $1,000,000 for each fiscal year
thereafter,

Approved january I, 1970.
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LEGISLATIVE HISTORY:

HOUSE REPORTS: No. 91-378, 91-378, pt, 2, accompanying H. R. 12549
 Comm. on Merchant Marine 6 Fisheries! and 91-765
 Comm. of Conference!.

SENATE REPORT No. 91-296  Comm. on Interior 6 Insular Affairs!.
CONGRESSIONAL RECORD, Vol.. 115 �969!.

July 10: Considered and passed Senate.
Sept, 23; Considered and passed House, amended, in lieu of

H. R. 12549.
Oct. 8; Senate disagreed to House amendments; agreed to

conference.
Dec. 20; Senate agreed to conference report.
Dec. 22: House agreed to conference report.
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APPENDIX S

20 QUESTIONS AND ANSWERS EXPLAINING THE NEPA SECTION
102 ENVIRONHENT IHPACT STATE? ENT PROCESSe

1, What is a "102 statement"'?

A: It is a detailed analysis of environmental aspects of proposed
action which all Federal Government agencies are required to
prepare and use in their agency review processes before they take
any "major actions"  including recommendations and reports on
legisl.ation! which "significantly affect the quality of the human
environment."

2. Why is it called a "102 statement"?

A: Section 102, in particular 102 �!  C!, of the National Environ-
mental policy Act  uNEpAu!  public Law 91 � 190, 91st Congress,
January 1, 1970, 42 U.S.C. Sec. 4332 �!  C!! created the require-
ment for the statement, and set forth the procedure to be followed
in irs preparation and the topics ir must discuss:

 v!

The Council on Environmental Quality has issued Guidelines on how
agencies are to meet this requirement �6 Federal Re ister 7724,
April 23, 1971! and most agencies have set up procedures applying the
requirement to their own programs.

3. Who prepares 102 statements?

A. The law says only that it shall be prepared by "the responsible
official", Agencies are currently working co prepare final pro-
cedures for making their particular operations accord with the
Act, and each agency's procedures identify which official must
issue 102 statements.

Q: 4. Do agencies of State Government have to prepare these
statements?

A: Unless the State requires this under its own law, States prepare
statements only when their actions are supported by FederaL con-
tracts, grants, or permits, and the Federal agency procedures have
delegated initial preparation of statements to the state level.

* From: u102 Honitoru published by the Council on Environmental Quality.
722 Jackson Place, N,W., 20006. Volume I, Number 10, November 1971.

 i!
 i i!

 iii!
 iv!

The environmental impact of the proposed action
any unavoidable adverse effects
alternatives
the relationship of short � term uses and long-term
productivity
any irreversible and irretrievable commitments of
resources.
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matching grants for many state highway construction pragrams. The
draft statements here are generally prepared by the State Highway
Departments; the Department of Transportation takes responsibility
for the final statements.

5. Must industry prepare 102 statements?

Generally speaking, no. The exception comes when an industry action
requires a Federal license ar permit � such as a Corps of Engineers
dredging permit, a transmission line right-of-way across Federal
land, or Federal Power Commission license for a dam.

When a Federal regulatory or permit action calls far a statement,
the Federal agency will still prepare the environmental statement, but
may require the private industry proposing the action to file a pre-
liminary environmental report analyzing the environmental aspects of
what it proposes to da.

6. What if two or more agencies are involved in the same prajecr?

Qne is chosen to be the "lead" agency and made responsible for the
environmental impact statement.

7. Haw large must a project be before it is considered a "major
action" with "significant impact" ?

Again, this varies from department ta department, as each applies
HEPA to its awn activities and problems. The CEQ Guidelines
 Section 5  b!! indicate that "highly controversial" actions are
to be covered, as well as decisians taken over a period of time
which, though individually nat major, have a "cumulatively signifi-
cant impact."

To note some examples, the Corps of Engineers' proposed final pro-
cedures  Federal Re ister, June 11, 1971! call for statements not
only on the Corps Water Resource projects but also on "leasing of
project lands for industrial uses, requests for overhead ri.ghts-of-
way, mineral extractions such as sand, gravel, rock, ecc

The Federal Power Commission's proposed regulations �6 Federal
~RX 4 * 1304 ~, 3 ly 13, 19711 yl fh 4 ff 11 f hyd *-
electric projects at 2,000 horsepower; above that, regulation
involves a major actin~, while below it does not.

8, When are statements prepared?

The Council's Guidelines indicate thac they must be made "early
enough in the agency review process before an action is taken in
order to permit meaningful consideration of the environmental
issues involved"  seccion 10  b!!. In addition, the "action-
forcing" 90 day waiting period requirement  see Q 917! means that
the Federal Agency considering a praject must anticipate a minimum
ninety day wait fram filing the draft statement to beginning action.



155

9. How many 102's does the CEQ receive in a month?
How many since enactment of NEPA?

A: The November 1971 Konitor listed 101 draft and 95 final statements,
for a total of 196 of which over half related to highway construc-
tion. Since enactment of the National Environmental Policy Act on
January 1, 1970, almost two thousand draft and 850 final statements
have been catalogued, covering a total of 2040 actions  including
legislative proposals and reports! subjected to environmental
analysis under the Act.

Q' 10. What is the difference between a "draft" and a "final"
statement?

A: The CEQ Guidelines require that each sratement be prepared in two
stages: first, the sponsoring agency prepares a draft statement
using its own expertise and information. The draft is then reviewed
and cammented on by other agencies which have specialized expertise
relating to the project, Finally, the sponsoring agency uses these
camments to modify the project plans  if indicated! and to prepare
a final statement.

Q: 11. Who is asked to comment?

A: The Guidelines contain an appendix which lists Federal agencies
with expertise in particular aspects of the environment which
should be asked ta comment. In addition, when State or local
review is relevant, capies of the draft are either sent to the
state, regional, and metropolitan clearinghouses set up by
Circular fJA-95 of the Office af Nanagement and Budget or directly
to State and local agencies authorized co develop and enforce
environmental standards. The CEQ receives ten copies of every
statement and may alsa comment,

12. What rale da members of the public have in the commenting
process?

A: The agency preparing the draft statement is responsible for making
it available to the public  under the Freedom of Information Act
� U.S.C. Section 552! � see Q 918!. Any individual or organiza-
tion may then comment an the draft; he may express support or
opposition, suggest alternatives, or point out project effects
that may have escaped the attencion of its sponsors. These com-
ments may be in the form of a letter, a critique, ar even, as done
by some citizen's groups, a "counter-102" setting forth their
views and analysis in as great a depth as the draft itself.

Q: 13. How soon must comments be made?

A: Ordinarily agencies must allow at least thirty days for comments
 forty-five for EPA comments on projects with effects in the areas
of EPA jurisdiction!. Some have written longer periods into their
procedures. The Guidelines suggest that requests for 15 day exten-
sions should be considered favarably,
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14. Now can people find out about comments?

The summary sheet attached to each draft statement lists the agen-
cies consulted; the final statement is made available with copies
of all comments received. The sponsoring agency is responsible for
making comments available on request  under the Freedom of Informa-
tion Act!; such request should be directed either to the sponsoring
agency's nearest regional office, or to its environmental liaison
officer  listed in Appendix II af the Guidelines!.

15. Now can che public get copies of statements and comments on
such statements?

All draft and final statements, unless classified are listed in the
102 Honitar; since May they have been given a NTIS  National Tech-
nical Information Service! order number, and since August, an ELR
 Environmental Law Re orter! order number.  see p, 8 for informa-
tion on how to order the statements from NTIS or the Environmental
Law Reporter!. It is particularly important to a prompt response
that the order number be sent to NTIS.

Copies of statements are also kept at the offices of the agency that
prepared them, as well as being available to the public at the State
and regional clearinghouses  see Q 811!.

Representatives of conservation groups who feel Chat they will want
to comment on many of an agency's statements should contact either
the nearest regional office or the agency's environmental liaison
official  see Q f	4! with the request that Chair names be added to
the mailing list for commentators.

16. Is Chere any other wav to involve the public in project
review?

Yes � the pub1ic hearing. Some agencies  e.g., the Federal Highway
Administration! are required to hold them as a matter of stacute,
while others are encouraged by Fxecutive Drder 11514 to hold them
as a point of contact with public opinion. For non-regu1.atory
hearings, the draft statement musr be made available fifteen days
in advance of the hearing.

17. Nhat chance is there for the draft and final 102 statements
to affect agency action?

CEQ's Guidelines Section 10  b! provides that "to the maximum extent
possible" no administrative action is to be taken within 90 days
after the draft statement has been made available to the Council
and the public, nor is it to be taken within thirty days of the
final statement's availability  the time periods may overlap!. In
other words, an agency cannot start work until the public and the
Executive have had at least 90 days to examine Che environmental
consequences of the plan � and if Che final follows the draft by
more than 60 days, the review time is extended as well.
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These waiting periods only apply to actions the agency can take
itself � not legislative proposals or reports � and may be
modified with the CEQ's consent when emergency circumstances,
expense to the Government, or impaired program effectiveness
make modification appropriate.

Q; Ig. What is the CEQ's role in the 102 process?

A: As the agency supervising the whole Section 102 process, the Council
must pay special attention to maintaining the "traffic rules"
for the flow of reports, leaving most substantive comments to the
particular "expert" agencies.

The Council also serves as advisor to the President on environmental
questions. In this capacity the Council may comment on particularly
important or controversial projects and suggest what courses of
action might be followed.

Q. '19. What effect has the Section 102 process had?

A: Federal agencies have taken, modified, And avoided actions on the
basis of the NEPA environmental analysis. For example, the Corps
of Engineers refused to grant some dredge and fill permits in
order to protect ecological and aesthetic values. The Corps also
has suspended some water resource projects pending consideration
of the environmental impacts. The Coast Guard has denied several
bridge construction permits to avoid adverse environmental con-
sequences. The Forest Service switched from clearcutting to
selective cutting in a National Forest, the Department of Trans-
portation reconsidered several proposed Interstate Highway routes,
and the Department of Defense. amended plans for munitions disposal.

 For a fuller discussion of this question see the CEQ's Second Annual
Report, pp. 25-27 and Chapter V. "The Law sud the Environment."!

Q: 20. What legal rights does the citizen have under NEPA?

A: Host courts have concluded that the NEPA "102" environmenta1 state-
ment procedure is court enforceable at the suit of fnterested
citizens. The extent of the citizen's right to sue is still being
defined by the courts, particularly since it is linked to broader
questions of administrative law, such as scope of judicial review,
"standing," sovereign immunity, etc.  see Chapter V "The Law and
the Envitonment," of the Counci.l's Second Annual Report for more
detailed information!.
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SOURCES FOR ENVIRONMENTAL IMPACT STATEMENTS*

In order to receive more efficient and prompt service, rerfuestors
are urged to order draft and finaI. impact statements from the Depart-
ment of Commerce's National Technical information Service  NTIS! rather
than the preparing agency. Each statement will be assigned an order
number that will appear in the 102 Monitor  at the end of the summary
of each statement! and also in the NTIS semi-monthly Announcement
Series No. 68, "Environmental Pollution and Control,"  An annual sub-
scription costs $5.00 and can be ordered from the NTIS, U. S. Department
of Commerce, Springfield, Virginia 22151.!

Final statements will be available in microfiche as well as paper
copy. A paper copy of any statement can be obtained by writing NTIS
at the above address and enclosing $3.00 and the order number. A
microfiche costs $0.95.  Paper copies of documents that are over 300
pages are $6.00.!

NTIS is also offering a special "package" in which the subscriber
receives a11 statements in microfiche for $0.35 per statement.

Statements will still be avai.lable for public scrutiny in the
document rooms of the various agencies. However, only limited copies
will be available for distribution.

Yet another possible source of statemencs is from the Environmental
Law Institute, 1346 Connecticut Avenue, N.W., Washington, D.C. 20036.
To order a document, please indicate the Department, date, and ELR
Order 8  given at the end of each summary!. The institute charges
$0.10 per page, and as you will note the number of pages is also
given ar. the end of the summaries, Please enclose the correct amount
of money with your order and mark the envelope to the attention to the
"Document Service."

* From'. "102 Monitor" Volume 1, Number 10, November 1971.
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SOURCE FOR BACK ISSUES OP 18E IOZ MONITOR*

Because the supply of past issues of the 102 Monitor is not sufficient
to meet all requests, a list is provided below indicating where the
various issues of the 102 Monitor appeared in the Con ressional Record.
You may wish to order these Con ressional Records from the Superintendent
of Documents, U. S. Government Printing Office, Washington, D.C. 20402
 $,25 per copy!.

Vol. 1, Nos. 1 2 4 3

~C' 1R d � Ap 128  Et 1 ~ 1 R *k!,
Page E 3607

V1.1N

~ct 1R d-Ny27  Et 1 f R k!,
Page E 5151

Vol. 1, No. 5

~tt 1 R d J 16  E*t ' f R I !,
Page E 6023

V1.1N.6

~ct 1R d-Jly28  Et ' ~ f R k!,
Page E 8458

Vol. 1, Ho. 7

~tf 1 li *4 � S Pt. 13  E t f 88 k !.
Page E 9483

V1.1N.8

~Ci 18 d-Spt 24  Et ' fli k!,
Page E 10002

Vol. 1, No. 9

~ct ill 6 � N.l E*t f Rk!,
Page E 11596

* From: "102 Monitor" Volume 1, Nundper 10, November 1971.
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APPENDIX F

Environmental Impact Statements
Federal Agency Contacts

De artment of riculture

Dr. T. C. Byerly
Office of the Secretary
Washington, D.C. 20250
�02! 388-7803

Department of Air Force

Col. Clfff M. Whitehead
Room 5E 425, Pentagon
Washington, D.C. 20330
�02! OX 5-2889

Francis X. Kelly
Assistant for Conservation
Liafson, Public Affairs Office
Office, Chief of Engineers
1000 Independence Ave., SW
Washfngton, D.C. 20314

Office of the Assistant Secreta

Col. William Gardiner
Chief of Construction Division
Office, Deputy Chief of Staff

for Logistics
Washington, D.C. 20330
�02! OX 4-4380

Environmental Protection A enc

Mr. George Marienthal
Acting Director of Environmental

Impact Statements Office
1750 K Street, N.R.
Room 440
Washington, D.C. 20460
�02! 254-7420

General Services Administration

Rod Kreger
Deputy Administrator
GSA-AD
Washington, D.C. 20405

De artment of Defense

De artrnent of Arm
Corps of Engineers

De artment of Housin and
Urban Develo ment

Richard H. Broun
Director, Environmental 6

Land Use Planning Division
Washington, B.C.
�02! 755-6186

Be artment of Interior

Office of Communications
Room 7214
Washington, B.C, 20240
�02! 343-6416

National Aeronautics and
S ace Administration

Ralph Cushrnan
Special Assistant, Office of

Administration
Washington, D.C. 20546

Tennessee Valfe Authorit

Dr. Francis Gartrell
Director, Environmental

Research and Development
720 Edney Building
Chattanooga, Tennessee 37401

De artment of Trans ortation

Martin Convisser
Director, Office of Program

Co-ordination
400 7th Street, SR
Washington, D.C. 20590
�02! 462-4357

U, S, Rater Resources Council
Ohio River Basin Connnission

Fred E. Morr
Chai,rman, ORBC
1427 4th and Walnut Building
Cincinnati, Ohio 45202





APPENDIX C

SELECTED REFERENCES

Fnvironmental ualit . The First Annual Report of the Council on
Fnvironmental Quality. Washington, D,C., U. S, Government Printing
Office. August, 1970.

Environmental ualit . The Second Annual Report of the Council on
Environmental Quality. Washington, D,C,, U. S. Government Printing
Office. August, 1971.  This second report includes much data on
the environment and some types of impacts, Chapter 5, "The Law and
the Enviro~ment", may be of particular interest to some readers.!

Harvard University, Graduate School of Design. Three Approaches to
Environmental Resource Anal sis. Washington, D,C,: The Conserva-
tion Foundation. 1967.  This booklet reports on three resource
analysis techniques: that of G. Angus Hills, University of
Toronto; Philip H. Lewis Jr., University of Wisconsin; Ian L.
McHarg, University of Pennsylvania. Of particular interest in
landscape design and regional planning processes!.

Leopold, Luna B.; Clark, Frank E.; Hanshaw, Bruce B.; and Balsley,
James R. A Procedure for Evaluatin Environmental Im act,
Geological Survey Circular 645. Washington, D.C.; U. S. Geological
Survey, 1971.  This procedure and accompanying matrix for iden-
tifying and evaluating environmental impacts is the most widely
disseminated. It has been applied once in a draft FIS by the
Bureau of Reclamation. The authors are anxious to receive comments
from agencies and individuals.!

Neiman, Bernard J. Jr., and Allen H. Miller.
cation of Com uters to Hi hwa Location

Interstate 57: An A li-
namics. Environmental

Awareness Center, University of Wisconsin, Madison, Wisconsin.
Undated.

Published Master's dissertation, Department of Landscape Architec-
ture, University of California, Berkeley, 19 71.  Includes four
Matrices for identifying possible adverse impacts. These matrices
were distributed to all conference participants and examined during
the presentation and discussion.!

S. Council on Environmental Quality. "102 Monitor"  Each isa~a of
the "102 Monitor" provides a summary of draft and final 102 �!  C!

U.

statements filed with the Council on Environmental Quality and other
information related to Council activities. As of November, 1971,
the availability of 102 statements and comments is listed weekly
in the Federal Re ister.!

Sorensen, Jens C. A Framework for Identification and Control of Resource
De radation and Conflict in the Multi le Use of the Coastal Zone.
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U. S. Federal Re ister. Council on Environmental Quality � Implementa-
tion of National Environmental Policy Act � Notice of Opportunity
for Public Comment on Pracedures. Vol. 36, No, 239, Part II,
December 11, 1971.  Entire issue devoted to agencies procedures
for implementing NEPA and CEQ's guidelines. Procedures previously
published are not included but are indexed to indicate where they
can be located.!

U. S. Federal Register. Council an Environmental Quality � Statements
an Proposed Federal Actions Affecting the Environment � Guidelines.
Vol. 36, No. 79, Part II ' April 23, 1971.

University of Georgia, Institute of Ecology, Optimum Pathway Matrix
Analysis Approach to the Environmental Decisionmaking Process � Test
case: Relative Impact af Proposed Highway h!.ternates, 1971.
 Nimeographed!  A study of alternative routes for highway 1-75
north from Yarietta, Georgia prepared for the State Highway Depart-
ment.!



167
APPENDIX H

CONFERENCE PARTICIPANTS

Environmental impact
Green Bay, Wisconsin

January 5 � 6, l972

Anderson, Charles
U. S. Forest Service
Route 2 Manor Road
Bhinelander, Wisconsin 54501

Arendt, David
University of Wisconsin-Green Bay
Green Bay, Wisconsin 54302

Armstrong, John
Director, Sea Grant Program
University of Michigan
Ann Arbor, Michigan 48104

Austin, Wilbur
University of Wisconsin-Green Bay
Green Bay, Wisconsin 54302

Beattie, Hugh
Superintendent
Isle Royale National Park
National Park Service
Houghton, Michigan 49931

Beatty, ."Iarvin
Director'
Environmental Resources Unit
University of Wisconsin Extension
215 N, Brooks
Madison, Wisconsin 53715

Beckerley, James
U. S. Atomic Energy Commission
Division of Radiological 6

Environmental Protection
Washington., D.C. 20545

Bernhagen, William
Institute of Environmental Studies
University of Wisconsin
437 Witte Hall
Madison, Wisconsin 53706

Barton, Michael
Deputy Forest Supervisor
Ottawa Narional Forest
U. S. Forest Service
Ironwood, Michigan 49938

Analysis Conference

Burroughs, Tom
Project Assistant
Hews and Publications
University of Wisconsin
Madison, Wisconsin 53706

Besadny, C. D.
Director
Bureau of Envfronmental Impact
Wisconsin Dept, of Natural Resources
Box 450
Madison, Wisconsin 53701

Bouchard, Thomas
Assistant Professor
Department of Geography
University of Wisconsin-Eau Claire
Eau Claire, Wisconsin 54701

Brende, Herbert
Environmental Development Engineer
Wisconsin Divisio~ of Highways
Madison, Wisconsin 53702

Bruss, Lyle
Direc.tor of Facilities Planning
University of Wisconsin-Green Bay
Green Bay, Wisconsin 54302

Bunde, Dennis
Research Assistant
Environmental Awareness Center
B105 Steenblack Library
University of Wisconsin
Madison, Wisconsin 53706

Cavanaugh, John
Soil Conservation Service
U. S. Department of Agriculture
P. 0. Box 4248
Madison, Wisconsin 53711

Chandler, Robert
Assistant to the Director
National Park Service
2510 Dempster' Street, Room 214
Des Plaines, Illinois 60016
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Conti, Enrico
Asst. for Environmental Affairs
Atomic Energy Commission
Chicago Operations Office
9800 S. Cess Avenue
Argonne, Illinois 60439

Cack, Raberc
Associate Professor
Environmental Control
University of Wisconsin
Green Bay, Wisconsin 54302

Cooper, Rollin
Center for Rer:reation Resources
U~iversity of Wisconsin
Madison, Wisconsin 53706

Davidson, Norman
Pictured Rocks National l.akeshore
Box 40
Munising, Michigan 49862

Davy, Wi.lliam
U. S. Army Corps of Engineers
Kewaunee Project Office
Kewaunee, Wi.sconsin 54216

Dickerson, Russ
University of Wisconsin
Green Bay, Wisconsin 54302

Dit ton, Robert
Assi.stant Professor
Leisure Sciences
University of Wisconsin
Green Bay, Wisconsin 54302

Dmoch, Thomas
Department of the Interior
Bureau of Outdoor Recteation
3853 Research Park Drive
Ann Arbor, Michigan 48I04

Dunn, Ben
Tennessee Valley Authority
49 Evans Building
Knoxville, Tennessee 37662

Ellisan, Bank
Wisconsin Division of Highways
District d3
1125 N, Military Avenue
Green Bay, Wisconsin 54303

Faulkner, Clarence
U. S, Dept. of the Interior
Fish & Wildlife Service
Bureau of Sport Fisheries & Wildlife
Federal Building, Ft. Snelling
Twin Cities, Minnesota 55lll

Fulk, T. A.
Enviranmental Planner
U. S. Forest Service
633 W. Wisconsin Avenue
Milwaukee, Wisconsin 5320 3

Giambusso, Angelo
U. S. Atomic Enezgv Commission
Division of Radiological &

Environmental Protection
Washington, D,C. 20545

Goods] e, Thomas
Associate Professor
Leisure Sciences
University of Wisconsin
Green Bay, Wisconsin 54302

Harn, Joseph
Forest Supervisor
Ottawa National Forest
U. S. Forest Service
Iranwoa<1, Michigan 49938

Haubert> John
Department of the Interior
Bureau of Outdoor Recreation
3853 Research Park Drive
Ann Arbor, Michigan 48104

Hess, Robert
Environmental Ouality Section
Research and Development Division
Michigan Dept. of Natural Resources
7th Floor Mason Building
Lansing, Michigan 48926

Holt, William
Assistant Chief
Marine Fnvironmental Coordination

Branch
U. S. Coast Guard
400 Seventh Sr., SW
Washington, D.C. 20590
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Huddleston., Herb
Assistant Professor
Ecosystems Analysis
University of Wisconsin
Green Bay, Wisconsin 54302

Johnson, Edward
Environmental Protection Division
Office, Chief of Naval Operations
Room 4B 480 Pentagon
Washington, D.C. 20350

Johnson, Per
Assistant Professor
Urban Analysis
University of Wisconsin
Green Bay, Wisconsin 54302

Jowett, David
Associate Professor
Ecosystems Analysis
University of Wisconsin
Green Bay, Wisconsin 54302

Ke 1ly, L. K.
Assistant to Regional Forester
U. S. Forest Service
633 W, Wisconsin Avenue
Milwaukee, Wisconsin 53203

Kessler, John
Assistant District Engineer
Federal Highway Administration
4502 Vernon Blvd,
Madison, Wisconsin 53705

Knox, Ben
Missouri State Park Board
1204 Jefferson Bldg.
Jefferson City, Missouri 65101

Kolka, Henry
Upper Great Lakes Environmental

Impact Council
University of Wisconsin-Eau Claire
Eau Claire, Wisconsin 54701

Krauskopf, Thomas
Research Assistant
Environmental Awareness Center
B105 Steenbock Library
University of Wisconsin.
Nadison, Wisconsin 53706

Kuehn Jerome
Departmen.t of Natural Resources
555 Wabasha St.
Madison, Wisconsin 53704

Lindholm, Curt
Soil Conservation Service
U. D. Department of Agriculture
P- 0. Box 4248
Madison, Wisconsin 53711

Lang, Vernon
U. S. Army Corps of Engineers
1594 Nation St,, Apt. 202
St, Paul, Ninnesota 55117

Lawyer, Donald
Assistant Chief
Envi.ronmental Resources Branch
U. S. Army Corps of Engineers
Washington, D.C. 20314

Luedtke, Jo'hn
L'I R-I S D
University of Wisconsin
1324 W. Dayton St.
yiadison, Wisconsin 53706

Malone, John
Genera] Services Administration
219 S. Dearborn St.
Chicago, Illinois 60604

Mann, Wayne
Forest Supervisor
Chequamegon National Forest
U. S. Forest Service
Park Falls, Wisconsin 54552

Mertens, Clem
Wisconsin Division of Highways
District f!3
1125 North Nilitary Avenue
Green Bay, Wisconsin 54303

Nundelius, Robert
U. S. Army Corps of Engineers
Kewaunee Pro!ect Office
Kewaunee, Wisconsin 54216
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Nelson, Ken
Wisconsin Division of Highways
District 83
1125 N. Military Avenue
Green Bay, Wisconsin 54303

Nichols, Roland
Ch ai rman
Department of Geography
University of Wisconsin-Eau Claire
Fau Claire, Wisconsin 54701

Oxloff, Neil
Assistant Director
L'nvironmental Protection Agency
Office of Federal Activities
Room 440
1750 K St., NW
Washington, D.C. 20460

Peterson, Michael
Planning Officer
Arizona Outdoor Recreation

Coordinating Commission
2222 West Greenway Road
Phoenix, Arizona B5023

0uigley, Jack
Department of Engineering
University Extension
432 N. Lake St.
Madison, Wisconsin 53706

Raduenz, Les
Landscape Architect
University of Wisconsin
Creen Bay, Wisconsin 54302

Robkin, Eugene
Assistant Professor
Fcosystems Analysis
University of Wisconsin
Green Bay, Wisconsin 54302

Rogers, Robert
National Park Service
Box 27
Houghton, Michigan 49931

Ruedisili, Lon
Dept. of Geology 6 Geophysics
Science Hall
University of Wisconsin
Madison, Wisconsin 53705

Sager, Paul
Associate Professor
Ecosystems Analysis
University of Wisconsin
Green Bay, Wisconsin 54302

Slifer, Gordon
Impact Coordinator
West Central District Hdqrs,
Wis, Dept. of Natural Resources
1300 W. Clairemont Ave.
Eau Claire, Wisconsin 54701

Smith, Stewart
Attorney
Denissen, Kranzush, Stodola 6

Mahoney
Zll S. Monroe
Green Bay, Wisconsin 54301

Sorenson, Jens C.
Post Graduate Researcher
institute of Urban 4 Regional

Deve1opment
University of California-Berkeley
1506 Oxford Street
Berkeley, California 94709

Steinhart, John
Associate Director
Center for Marine Studies
University of Wisconsin
1225 W. Dayton St.
Madison, Wisconsin 53706

Steinhauer, John
Wisconsin Division of Highways
District fl3
1125 N. Military Avenue
Green Bay, Wisconsin 54303

Stephenson, David
Chairman
Water Resources 1lanagement Program
72 Science Hall
University of Wisconsin
Madison, Wisconsin 53706

Striegl, Albert
Civi1 Fngineer
108 W. WeIIs St.
Room 352
Milwaukee, Wisconsin 53203
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Stuiber, David
Sea Grant Program
University of Wisconsin
Lowell Hall
Madison, Wisconsin 53706

Trout t, Al
Forest Supervisor
Hiawatha National Forest
U. S. Forest Service
Zscanaba, Michigan 49829

Van Demark, Peter
Institute for Environmental Studies
University of Wisconsin

-437 Witte Hall
Madison, Wisconsin 53706

Wagener, William
University of Wisconsin
Green Bay, Wisconsin 54302

Warner, Maurice
Institute for Environmental Studies
University of Wiscansin
215 V. Brooks St.
Madison, Wisconsin 53706

Weimer, Linda
Publications Editor
Sea Grant Program
University of Wisconsin
1225 W. Dayton St.
Madison, Wisconsin 53706

Weidner, Edward W.
Chancellor
University of Wisconsin � Green Bay
Green Bay, Wisconsin 54302

Whalen, James
State Division of Highways
Wisconsin Dept. of Transportation
4802 Sheboygan Avenue
Madison, Wisconsin 53702

WiLliams, Gary
,Environmental Impact Statement

Coordinator
Environmental Protection Agency
I No. Wacker Drive
Chicago, Illinois 60606

Wi.nter, Thomas
Council on Environmental Quality
722 Jackson Place, NW
Washington, D.C, 20006

Wood, Frances
Information Services Division
University af Wisconsin
1535 University Avenue
Madison, Wisconsin 53706


