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FOREWORD

The National Environmental Policy Act of 1970 has among its
purposes;

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

Since this 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 Pelicy 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. 5. Department of Commerce.

Professors Robert B, Ditton and Thomas L. Gocdale of the University
of Wisconsin-Green Bay have performed an important service in orpanizing
a timely effort to discuss an important naticnal goal ia the formative
stages of its implementation.

MARVIN T. BEATTY

Chairman

Environmental Resources Unit
Univerg{ty of Wisconsin-Extension

GREGORY D, HEDDEN
birector 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. Dillen Ripley of the Smithsonian Institutien, in opening
his testimony to the Senate's Interior and Insular Affairs Committee said:

"Mr. Chairman, I'm greatly honored to be here and te be
able to open my mouth in this fascinating colloguium

on the environment, and assumedly environmental gquality,
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
envirenmental insults unthinkingly imposed on one another. We have, by
his eriteria, a long, long way to go if environmental quality is to be
more than verbiapge.

Concern for environmental quality 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 spirir of the National Environmental
Policy Act of 1970 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 environmental misuse grew
very pradually, but were accumulative., Until recently, 1t seemed
possible to defer payment. Until reecently, 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.

Firtingly, President Nixon made signing NEPA his first official act
of this decade. The act is something of a lepislative 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 1n every cther respect. We
have been, and to a disheartening degree continue to be, as economist
John Galbraith put it:

". . . guided in part by ideas that are ralevant tc another
world, and as a result we do many things that are unnecessary,
some that are unwise, and a few that are insane.' 1



We have been guided, for example, by the Judeo-Christian concept of
man as a very special act of creatlon; as a creaturs 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 upen harmony
though these appreaches are not necessarily mutually exclusive.

We have been gulded by the economic dogma that the common good
emerges from the competitive struggle of private interests. The public
interest has been neilther expressed nor eclarified and agreed upon.
Consequently, the natlon's wealth, which is to say its human and natural
resources, has been converted intc money at a time when environmental
conditions may become so degraded as to render wealth meaningless and
which ne amount of money can cure.

We have been gulded by the belief that our democracy is the best
form of povernment ever devised; a belief that is true, but alsc self-
defeating when citizens become so gatisfied in the faith that they
ignore the practice. (Religious, as well as govermment institutlons,
have this inherent problem,} Democracy presupposes a ¢citlzenry which
ig informed and involved. That 1s 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 falth that all questions are
answerable; all problems solvable; all tagks completable if we can
only break them down into their most minute parts. But ocur analysis
has not been accompanied by synthesis; the parts are not rade 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 them have been
challenged by events over the last decade or two. Time has 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 1deas which have gulded us for the last few centurles. It asks
that we relate harmoniously to our natural envirzonment; it asks how
human and natural resources will be influemced by our acts; it asks
that the eitizenry be more effectively informed amd involved in the
affairs of government; 1t asks for thinking well ipto the future; it
asks that our speciaslized knowledges be brought together into a mean—
ingful whole. That is the revolution about which Mz, 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 two days
we will learn more about the Nationai Environmental Policy Ackt, its
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implementation, what two years of experience has taught us, sowe of the
problems encountered, and how to better measure and understand the
impact of our actrivities on the enviromment, and ultimately on ourselves.

Environmental impact analysis 1s, to date, an ilnexact process based
in ecology, to date, an inexact science. Cybernetics, systems analysis,
telemetry, 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 gualicy. It will only
glve us bectrer data to aid in decisions. We will still have to decide
what it is we want, and what we are willing to glve up or toletate to
have it,

In the final synthesis, if it is ethical to value one's chances for
survival, to respect the wvalue others place on rheir lives, to want the
best for one's self without prejudicing the opportunitiles of others, and
to hope for a decent life for one's descendents and long duration for the
gpecies, then the foundation of envirommental policy is ethies. These
two days will be devoted to demonstrating the wisdom of new envircomental
ethics and policies. We will demonstrate it first to curselves, L1f
necessary--and then, hopefully, to everyone else.

Liohn Kenneth Galbraith, The Affluent Society. New York, Houghton
Mifflin Company, 1957, p. 3.







THE MARING OF ENVIRONMENTAL POLICY: THE FIRST TWO YEARS

John Steinhart

Associate Directaor

Marine Studies Center
University of Wisconsin-Madison

I am going to try and take a somewhat larger view than those of
vou who have been working directly with Environmental Impact Statements.
That's ezsy 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. 1
want to try and look at how we got 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 ro think the Federal
government doesn't work very fast. That's true in a number of contexts,
but in this particular case a lot happened very fast.

Joun Maynard Keynes said one time that the ideas of economists and
political philosoephers, both when they are right and vhen they are
wrong, are more powerful than is commonly understood. Indeed the world
is ruled by lLittle 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 some 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 goea onh to say that even madmen who
imagine themselves subject Lo voices they hear in the alr or visions
they have in the night are in fact mostly subscribing to scme academic
scribbler.

We had, in the decade of the 1960's, the beginnings of an enormous
emount 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 most famous was Rachel Carson witih her book
Silent Spring, hotly debzted even to this day in certaln parts of the
academic community. These ideas and this legislarion had much the same
effect as the civil rights experience had perhaps five years earlier.
That 1z to say, the expectatioms and the interest rose enormously.

This is a prescription for political popularity, as 1t always has been
in this country. Stewart Udall proneounced the 1960's as the greatest
decade for environmental legislation since 1910. Now, since he played
the role he did, that may be a bit overstated, but I don't think much.
We added more park lands, for imstamce, in the U.S. in the decade of
the 1960'g than we had in the previous 30 years.

We had other things happen, of course, {n the middle of the 1860°s.
One was the Civil Rights Movement and the events which culminated in
the legislation of '63, '64, and 165. Events, then, began to tura in
strange ways, ways that I think the people engaged in civil rights
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activity had not anticipated. The rise of Black Power, for instamnce,
and the alienation of leaders, both.political and intellectual, from

the Civil Rights Movement was not expected. Student activism, whatever
its origins, certainly dislocated the academic commynity far more than
it had been dislocated any time since World War Il. This meant that

new ideas were at least under active discussion. I have to say, in all
henesty, that the changes have not been as dramatic as some people might
have hoped. UW-Green Bay is perhaps one of the most vigorous experi-
ments undertaken in academia and they're few and far between believe me.
The Vietnamese war at thils time escalated interest ln our domestic
policies because it was one of the first real times that we have experi-
enced the practical application of the foreign policy we have been
embracing since World War II. Intervening in the affairs of ocher
nations, whether we were right or wrong, preduced results different

than we had hoped, and exporting our ideas worldwide was not something
that was welcome on the other end. Out of this came rhe general coucern
about the environment. Lt rose quickly as a nationmal issue among the
sort of ordinary people whe thought not much about ir, didn't read
Rachel Carson, or for that macter, much of anything in the way of books,
so let me pick it up at the beginning of the Nixon Administratiom.

Remember there are two struggles going on here in the Federal
Government, that have been going on for at 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 to explaln what all that's about and how it came to pass,
and who ought to win, or who is winning, or whatever. I don't propese
to try to go into that at the moment, except to point out that every
time new issues arise, one 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
betwean the congress and the executive bramch. It matters not whether
they're the same party, as we know the same party is somewhat of an
illusion. Mr. 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 1s 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 not
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
technical aspects associated with them, the result of this 1s an Increas-
ing isolation of the electorate from the process by which decisions are
made. So that, for example, one sees, in the federal domain, the rise
of the horizontal coordinating bodies that have no power--the regional
commissions, the River Basic commissions, the shotgun weddings of local
governmental units in an effort to get them to cooperate. Such
commissions, although they are populated for the most part by well-
jntentioned men and, occasionally, by able men, are sc remote from 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 parcticular kind of development and they
have no official power, all they have is a cartot and a stick. The
carrot is that if you do what we say you should de we will give you a
grant. If you don't do what we say you should do we will pass some
regulations. This struggle 1s 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. OUn 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 into environmental
matters than they probably had anticipated., This is net to say it had
not already become an issue, it certainly had, Russell Train, you may
remember, the present head of The Council of Enviremmental Quality,
neaded a task force that met to make policy recommendations before the
Hixon Administration came into office. There were a number of these
task forces but the environment one headed by Russell Train came ocut
with a sood deal of strong language about the issues of survival, etc.
It sounded like a distillation of the writings about the environment
that had begun to become so prominent. The struggle between the executive
branch and congress began promptly. It began first in the congress with
the struggle among congresslonal committees for who was going to intreduce
legislation on this subject. In the Senate the most active members were
Senator Nelson from Wisconsin, Senator Muskie on water pollution issues,
znd Senator Jackson on conservation matters. As you know, Congress
operates strongly on the committee system, which determines whether
legislation even pgets considered, and, often, what gets passed. For
example, two 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 point. There was Senator Jackson's bill that eventually became the
Naticnal Environmental Policy Act; and Senator Muskie's bill, which in
its original form was not too different from Jacksoem's bill, which
eventually became the Envirommental Policy Improvement Act of 1970 and
set up the office of Environmental Quality.

In the House, affairs were, as they often are, still more like the
Balkang, with committees upon committees all struggled for jurisdicrion.
One of the most active committees of the latter part of the Johnson
Administration was the House Merchant Marine and Fisheries Committee.
Edward Garmatz was chairman. It was Congressman Dingell, head of the
subcommittee on 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 Naticnal Envirommental Policy Act, but
was a device te 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
jolot. Congressman Aspinall has hardly had a reputatiom as a conserva-
tionist. He comes from that school of thought in the West that says
"If its there, we cught to expleit it, whatever {it is."” T think his
constituents largely feel that way. There is wuch made of the fromtier
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mentaliry. It exists and in some very clear—cut ways in large parts of
the country. They see an opportunity for additional income imn an area
thar is not very well endowed with opportunities to make additional
income.

Congressman Reuss from Wisconsin has long been an activist in
environmental affairs. Long being about five years for a congressman.
Much pushing and shoving followed an extranecus 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 te do so, In the shuffle over who was going to take over
that committee and how it was going to be reorganized, Congressman Reuss,
being a relatively senicr member of that committee, got a new sub-
committee ser up, a subcommittee on Conservation and Natural Resources,
and got himself a charge in which it looks like they have jurisdiction
over all environmental matcters in the Congress. The last act of that
battle hasn't been played yet, Conpgressman Aspinall has been around a
long time and knows where the levers of power are and the skeletoms are
buried and is not going to give up his jurisdiction over environmental
and conservatlon legislation easily. Whether or not Congressman Dingell
is out of the picture 1s another matter because the precedent has been
established, and precedent is equally important in our seniority and
precedent governed Congress.

This is the kind of battle that goes on. COther matters which are
peripheral to it frequently play a large role, so for example, Congress-
mac Holifield, long the champiom of atomic emergy and chairman of the
joint committee on atomlc energy, bowed out of his position and tock
over Dawson's chalrmanship 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 Commisslon 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 Covernment Operatioms that says yeah or nay an reorganlza-
rion. The actual reorganization that was made had to accept the pelitical
realities. If certain kinds of reorganizations which were recommended
were made, they would have come afoul of Congregsman Holifield's pet
projects.

The bills were introduced, but the Tirst licks were got in by the
President. On March 29th, Executive Order No, 11472 set up the Environ-
mental Quality Coumeil, properly called at that time, the President’s
Environmental Qualiry Council, consisting of the President as chairman,
the Vice-President as vice—chairman and 1 believe six of the cabinet
members whe 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 Muskie 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 unmity. It was clear as soon as it wss done that
that wasn't going to deflect the Congress. it meant that there was a
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certain amount of difficulty for pecple 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, because you can often get caught off base and then you wind up
put of a job. Some people did wind up cut of jobs.

The Jackson-Muskie fight was finally resolved with a truce negotiated
as usual by the Committee staffs. Muskie's Water Pollution jurisdiction
was not to be meddled with and his bill was to be allowed to po through
and Jackson's bill was allewed to go on through, but the duplicated portions
of the bills were eradlcated by this truce. Muskie had really wanted a
major office of enviromment quality on 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 both, the Council of Environ-
mental Quality, which we will come across in just a couple of minutes, and
the Office of Environmental Quality which provides a supporting staff for
the Council for Environmental Quality. It became & race then to see which
bill would pget passed first and here T think high marks for knowledge of
Congressional nmachinery would have to go to Jackson. He managed to get
his bill ocut and passed beforeMuskie was able to, so that the Naticmal .
Environmental Policy Act is essentially the Jacksom Act.

Well, what does it say, and 1'd like to take another lock at it.
We've heard about Section 102 so much that it's a little hard to realize
there are other parts te 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
soemthing. The parts that don't immediately make you do anything are
easler to overlook at the outset. lt'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 to write a strong bill on a criminal matter for
instance; much less easy when you are entering intc a wheole new policy
area. The first section of the bill establishes a national policy. It
claims to anyvhow. It promotes anti-pollution efforts which would include
Sectlon 102 and it establishes the Council eon Environmental Quality.

The first part, the national policy part, the basis and intent of
the bill, contains some of thils very strong language, For instance, it
talks about problems such as peopulation growth, urbanization, resource
exploitation, and technological advance. First time in any legislation
that I know of that technoleogy 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 lictle unusual as language. It talks about using "all practicable
means ;" it talks about “preserving diversity and varlety in individual
choice;" it talks szbout the "balance between population and rescurce
use:;" it talks about '"maximum retailnable recycling;” it talks about the
principle that each person should enjoy a healthful environment. All of
these are essentially new kinds of pelicies and it remains to be seen
what precisely will come out of all of this with some experilence in
both direct operation of the act and its litigation in court. There is
only one loophole that I can see in that entire basis and intent section,
and that is a phrase which reads "consistent with other essential con-
siderations of national policy." That sounds like an escape clause for
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the Department of Defense for ome, although I am sure that others may
try and operate with it teeo, and it remains to be sean what will be
interpreted as essential eonsiderations of national policy. It's
already clear in a practical sense what that means. It means, for
instance, tixat when the economy turns down a licrle bit, the environ-
ment goes lnto second place and we go about trying to get the economy
and employment back where it was before we da anything more about the
environment. Whatever one thinks about it, that's not a naw happeuning.
That's been pretty wmuch the case all along, whether it was with some
other kind of social improvement legislatien or something else.

Section 102 has been talked about. 1 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 zll know that it's strong
in the sense that ir takes the unusual positien that the policles regula-
ting public laws of the United States shall be interpreted and adminis-
tered in accordance with the policies set forth in this act. That is
stronger language than usual, and it says that 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 aboutr rhe relationship between
local short-term uses and the malntenance and enhancement of long-term
productivity. This is a very difficult issue that frequently arises
over such matters as highway location and so on and I think we'll
probably see more on that. Still more curions is the requirement in
(C) (iii) for alternatives for proposed actlon. No one 18 clear vet
what that means. In the case of highway offerings for instance, it
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 deesn't exhaust the possibility for alternatives.
The question is transportation and mot the building of highways.,
Whether or not this section can be interpreted to require the considera—
tion of alterpatives more broadly than the specific operations and the
specific jurisdiction of the agency in question is a matter which T am
sure will come to court seon. There are a few comments in Judge Wright's
decislon im the Calvert Cliffs case that suggest that his interpretation
may require much broader consideration of alternativea., If it does, the
agencies, and all of you, will be in a still more difficult position.
How, for instance, 1s the Atomic Energy Commission golng to glve adequate
consideration to the alternarive of solar enevgy genevation, 1f they
haven't been working on it because no one teld them to.

It's my guess that unless something dramatic happens, that secticn
of the Act 16 likely to be interpreted as asking for real alternatives.
That's golng to put the government In a very difficult position, and the
pesple in operating agencies in an especially difficult position. The
alternative, for instance, to the Corps of Engineers Erosion Control
Programs might be to let it happen. Well, now that's a real alternative.
The Corps of Engioeers can't exactly do that at presemt.

another item in this bill which seems to me to be extracrdinarily
strong, is the requirement for intergovernmental cooperation. They don't
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suggest comsulting with other agencies. 1It'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 publie. That's normally not been the case. It is true under the
Moss Freedom of Information Act that any officlal document presumably

is available. Ralph Nader 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 Officlal Use." That doesn’t
classify them, That just means that if somebody comes looking for a
document, there isn't 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 discouraging about our Tederal Government, but
it's the way it has operated within my memory.

The Act continues strongly. Let me just read subsection (D).
"Study, develop and describe--Study, develop and describe--appropriate
alrernatives for recommended courses of action in any proposal which
involves unresolved conflicts concerning alternative uses of avallable
resources.”" What's an uaresolved conflict? All we have to do is file
a lawsuit and there is an unresolved conflict, so that almost any pro-
ject that anyoune has any interest in whatever can be turned into an
unresolved conflict. What does it mean to 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 attentlon 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 Act supercedes all other Acts and Administrative
Procedures except where there is specific legislative language to the
contrary. What the Act says 1s that all other activiries will be brought
1nto accord with the provisions of this Act. It requires that an Agency
review administrative regulations, current policies, statutory authority,
and 50 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 im this Act. That's a rare item in
legislation in which they simply say, straighten out everything so it's
in agreement with this one. If, in fact, you tried tc do thate-~tried to
make present jurisdictional matters entirely consistent from agency to
agency--the government would never accomplish anything.

The Act also set up the Council for Envivonmental Quality, Briefly
what iz that? It is similar to the Council on Eccnomic Advisors in its
structure; a three-man council. The chairman 1= level two executive
appointee. That's impertant in terms of the act. It glves some idea of
the importance attached to this position. That is a position that is
equivalent in stature to the Prasident's Seience Advisor, and to the
Chairman of the Council of Economic Advisors. It's the same level as the
Undersecretary of a department. That's about the level of importance
thar's attached to it. The cther two are level four executives.

Thelr duties were to advise the President, and to veview agency work.
They can do advising alright, that's rhe whole nature of the Executive
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Office of the President, lots of advice. The Presidenr needs 1it. He's
got lors of problems. Review agency work-—that's a good deal more
difficult, but it can be done from the Executive Office of the President.
The Council of Ecenomlc Advisors and the Office of Science and Technology
and a few others of the Executive Office of the President agencies have
sometimes been effective in reviewing agency policies. The third thing
the Council on Environmental Quality is to do is to conduct investiga-
tions. That it cannot do and probably should not do in the Executive
Office of the President. Conpgress seems to be a lictle dim on tha
operation of the executive branch sometimes and not 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 of the Council on Environmental Quality on the
state of the environment. That annual report, by the way, seems to have
appealed to Jackson and his supporters in terms gimilar to the impact

that the annual report of the Counecil of Economic Advisors has had in

the past ten or twenty years. Whether it will have the same Impact is

not quite so clear because the state of the economy has turned out to

be considerably more important peliticelly than the state of the environ-—
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
to consult with the Citizens Committee on the Environment, Execurive
Order No. 11472, early in 1969, changed what had been the Citlzens
Committee on Recreatien and Natural Beaury, headed by Lawrence Rockefeller
and consisting of the usual collection of mostly wealthy and well-meaning,
public-spirited people, to the Citizens Advisery Committee on Environmental
Policles, Such committees have marginal utlility 1n my opiniom. It may be
a useful device tu communicate back and forth between some important and
wealthy leaders of 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
Covernment. It contained authorizations for $300,000 for the first year,
$700,000 for the second year and $1,000,000 rhereafter. That's maximum
autherization 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 them with a
couple of secretaries and one guy who isn't toc proud to actually do some
work and you've used up your $300,000. The salary of an executive level
two is about 548,000 and executives of level four get about $42,000
annually., Add a secretary or two, 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 1'm trying to make here is that this bill did
not equip the Council of Envirenmental Quality to do any more than exist.
They could no more discharge the duties entailed in the Act than they
could have flown to the moon., It depended upon the Muskie Bill getting
passed later,

The present makeup and still the original appointees are known to
most of you. Russell Train, lomg head of the Conservaticn Foundation
and Undersecretary of Interior in the new administration when it was
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first formed, was named chalrman. He's too nice a guy for most govern-
ment jobs. He tends to be rather gentlemanly in an administration not
noted for gentlemanly conduct, In the Department of the Interior for
instance, and I don't mean this as any particular disrespect to Russell
Traln who is a man I admire very much--he just couldn't play the game
with Walter Hickle above him and Carl "Cleanwater™ Klein below him.

They play 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 of the Christian Science Monitor, and Gordon McDonald
who 1s 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 of the younger members of the what has come to be called, in the
scienctific establishment, the cold-warrior crowd, very much addicted to
the rather arrogant notion that many physical scientists have; that with
a little commen sense they could solve all the problems and then get
back to solving the physics of the world. I think that's a mistake in
makeup. In my opinion there should either be all scientists or ne
scientists on the Council of Environmental Quality., They have a problem
in that McDonald 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 1s. What
is prebably more disturbing is that on the Coumcil of Environmental
Qualiry, or even among the staff leaders, we have not found the men whe
have been actively working on environmental problems for the last ten
or twenty or thirty years. They are for most part recent converts. They
anncunced their faith in the environment quite recently and then hecame
experrs, I am one of those in case any one is in doubt and I'm fairly
clear on how limited your perspective can be if you arrive via that
route.

Let's just go on through chis timetable for a moment or two. The
President tried to establish his primacy in this area with his Executive
Order No. 11472, serring up the President's Ynvironmental Quality Council.
On July 10th, the House killed it. The money to support that council was
in the Tuterior Appropriations 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 probably correct that the President
did mot retain authority in that presidential bedy. The reason is that
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 steps.” The President cannot comment and say what we ought
to do because if we ought to do it, then, why deesn't he do it. That's
the point. The Council on Envircnmental Quality, even though they are
located in the Executive Qffice of the President, may make a grest many
comments because they are not the President., So that early committee
appeared to the public as though they were not considering the important
issuas, I sar in on a number of their early meetings., They wers considering
the important issues, but if they weren’t prepared te act, they had to
keep =still, and that's the difficulty with that kind of arrangement.

Things went right on. July 18th the President sent a special nessage
to the Congress on the population problem. TUinprecedented! 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 2Znd was a sort of
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major step. For the first time the Department of the Interior, largely
at Walter Hickle's instigatienm, really put the clamps on drilling regu-
lations and control of cff-shore drilling regulaticns in oppoesition te
the o0il industry iz part. That 1s to say, the oil 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 went against the oll lobby and don't think the President
didn't hear about {t, toe. That's the most powerful lobby In Washingtonm.

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

November 4th, the Ceneral 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 reputation, I think, as a relatively unbiased observer of what's
golog on within the government, particularly in the executive branch, since
they are a creature of the Congress. It was highly critical of water
pollution efforts and programs administered by the Federal Government.
Partly in response to that report, we had a nupber of curious affairs.

I happened to have picked out eonly two. On November 25th, just a couple
weoks after that, the Congress went agalnst the President's budget, and
increased Air Pollution Research by a factor 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 1t. Of a total one billion authori-
zarion for a whole variety of water programs, the administration had asked
for $216,000,000, the Senate gave them the whole billion dollars, and

the Houge gave them $600,000,000. Borh houses were way above the requested
budgetary figures and it was settled in coumittee at $800,000,000 so the
administration got three trimes what it had asked for, for water poellution.
This was again part of this war between Congress and the executive branch
as to who is going to decide what the programs and the extent of those
Prograns are.

On January lst, the Mational Envirenmental Policy Act of 1970 was
signed Into law. January 22nd, the State of the Unicn message was
delivered in which the President talked about "the most comprehensive
and costly program in history," and offered up 10 billien dollars worth
of environmental programs. Ten billion, that's large even by Defense
Department standards. February 4th, he followed that up with Executive
Order No. 11507 which puts very strong strictures on federgl faciliries
to comply with a whole lot of environmental pelicy, in particular, of
course, things established by the Kational Environmental Policy Act.

On February 10th, having cleaned up rhat little matter about facilities
directly under government centrol, we got the President's environmenr
message. Again, very strong language. He talks about "rotral meobilization"
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 not., March 5th, Executive
Order No. 11514 was issued. It is a set of directives to the Council

of Fnvironmental Quality and agencies expanding the details available

for the implementation for the National Envirommental Policy Act. T
suspect, although I am not sure, that that order was largely drafted
within the Council for Envirommental Quality. April 3rd, the Environ-—
mental Quality ILmprovement Act of 1970 was passed and that one, the
Muskie Bill that had been sort of racing with the Jackson Bill somewhar
unsuccessfully, also has a policy statement. By now it appears teo be a
shorter and somewhat diluted version of that in the Jackson Bill. It
sets up the Office of Environmental Quality with the chairman of the
Council of Environmental Quality 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 respensibilities 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. Two things happened in May that ere kind of
interesting that is peripheral to these matters. 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
vyoung peaple which was leaked to the press. I have a strong suspicion
that it was lesked quite on purpose. Most of them are. In Novewber,

he was fired. In terms of the reorganization which I'd like to talk
about in just a moment, Hickle was the loser and losers often resign for
personal reasons or what not, Walter Hickle is a strange mam. They
would have to fire him if they were going to get rid of him and they did
of course. We're nearly to the end of the era I want to cover. July 9th
was the last part of it. Executlve reorganization plans 3 and 4 were
submitted, Plan 3 was the one that set up the Envirommental Protectiom
Agency and just in case anyone Is not clear, EPA was not set up by an

act of Congress. It was set up by a reorganizaticn plan of the President,
which under present law, goes tc the Congress. If they do not act on ic
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 whole battle over reorganization which wound up
with having EPA and WOAA, with NOAA in the Department of Commerce and with
the Department of the Interior on the whole losing out in this affair.
That ls, as power and jurisdiction are normally measured, Interior lest,
Commerce gained. We have a new agency. I think that's a fair way te
state it. Some of the other agencies lost a little bit but for the most
part, they didn't care.

Just one more comment about Lhe Muskie Bill, The money finally begins
to sound like enough money to do something within the Executive Office of
the President. It starts out with $500,000 the first year and goes up
to a miilion and a half by the fourth year. This means that about next
year the authorizations will be well up over two million dollars which
is emough to do a pretty decent job with an office of the kind that CEQ
is supposed to have. One other effort of Muskie's here ought to be taken
note of. The Fnvironmental Quality Improvement Act of 197D takes note
of the environmental quality annual repert, required to be furnished by
the President with the assistance of CEQ and everybody else, and requires



16

that it be referred to thase Congressional committees having jurisdic-
tion over the parricular subject matter. Now this is Muskie's way of
saying, Ne, Jackson, you can't have it all. T demand my piece. This
was supported in the House as well. What's happened here is a working
oput of some of the Congressional jurisdictional questions.

Let's take a quick look at the reorganization and what it amounted
to. Government raorganization is taken seriocusly by almost every new
administration that comeés in and is often abandoned in confusion and
distaste 2 couple of years later. You can think of the Commissions
that have long since gone by the board from the Hoover Commission onward.
4 few things ger done. You may remember when Wixon came inte office,
Bud Wilkinson, who seemed to be successful at organizing football teams,
was given the job of abolishing useless federal agencies. Right? It's
now two and one half vears later, So far as 1 have been able to deter-—
mine, he has almost succeeded in ending the official existence of the
Upper Potomac Battlefield Monument Commission and nothing else. Now
don't laugh at Bud Wilkinson. 1I'd llke tc¢ see anybody try and dis-
establish a long-standing federal ageney. It's almost impossible. It's
the one place in this world where immortality seems to be guaranteed
instantanecusly., Nevertheless, there was a high level rearganization
group set up, headed by Roy Ash, the president of Litton Industries,
to recommend major government reorganizatioms. Many of ycu know of
Nixon's message on reorganization last year, and the whole suggestion
sounded pretty good. It talked about, for instance, for our purposes,

a Department of Natural Resources. These were real recommendations of
the Ash Council. There was one f£ly in the cintment 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 does 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 Wational 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 Administracion
from Commerce would take away, what was it, 407 of their personnel, and
zbout a third of their budgat and what it left was a collection of
medieval guilds that didn't look much like a department of anything.

1 remember the very specific day that Roy Ash went to have lunch with
Maurlce Stans to break the mews to him that the President intended to
tentatively aspprove that plan. The following day I say Roy Ash and his
chief staff man and they looked kind of glum and it seemed the President
had changed his mind, or Maurice Stans had changed his mind, or something
had happened, because at that point it was decided that NOAA was going Lo
go into Commerce. Secretary Hickle fought thls vigerously as [ under-
stand, In the end, Hickle simply lost his credibiliry and his influence
in the White House and eventually was fired.

Walter Hickle was one of those rare items in Washington. A man with
a lot of guts who has no hesitation in charging into the bureauetratic
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swamp for the sbsurdly 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 oo magic alchemy to be had from the oceans,
no magic food for the millions, and no magic sources of platinum, diamonds,
and gold lying arcund 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 wheo 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 rellef measure-—a soclal telief measure for unemployed asrospace
capacities. The rest of that program is, I think, 2 fairly honest attempt
to both utilize ocean resources and to exercise some understanding of the
oceanlc environment before we wreck that too.

EPA wound up as an independent agency because the Interior arguments
loat out altogether and because there are some arguments for making an
independent agency out of EPA, HEW was unenthusiastic about seeing some
substantial huoks of their activity get transferred to Interior, but much
less paranold sbout having them set up as part of an independent agency.
EPA is a patchwork quiit initially, and this patchwerk quilt, in case
anyone has forgotten, is made up of the Federal Water Qualiry Adminis-
tration, formerly the FWPCA from Interior; a group of smaller pesticide
programé which came from Interior, HEW, and Agriculture; the Natiomal Air
Pollution Control Administration from HEW; the Solid Waste, Water Hygiene
and Radlology Programs from HEW; the Federal Radiation Council which had
been appendage within the Executive Office cf the President; and some
AEC vegulatory functioms. More of AEC's regulatory and standard functioms
were recommended for transfer to this new envirenment group, but that
was before Congressman Holifield moved to the Government Operations
Commitree. 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. Ip particular, general population radlation
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 wound up with the general ecological
research function, transferred from the Council of Environmental Quality
which was where it never really belcnged.

NOAA, was also a patchwork; the Envirenmental Science Services
Administration, which really is the weather bureau, and the Coast and
Geodetic Survey were already within Commerce; Bureau of Commercizl
Fisheries and Marine Sport Fisheries from Interior; Marine Minerals
Program from Interlor; the Sea Grant Office from the Natlonal Scilence
Foundation; and the Lake Survey from the Army. Taking anything from the
Arwy Corps of Engineers and putting it anywhefe 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 Englneers
people get very embarrassed about it from time to time. The National
Oceanic Instrumentation Center and the National Oceanegraphic 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 Coagt Guard out of any kind of
environmental research activiries since they are one of the principal
forces as far as the marine area ls 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. It depends to some extent om
leadership. Ruckelshaus was brought over from the Department of Justice
to be head of EPA. I would say he's an experienced government offlcial,
though by n¢ means in my opinicn, a match for 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 enviromment,
{t'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
thay are putting cut, they're likely to go out of business and the people
who are employed there may be unhappy.

What has all thls added up to in program? The funding of 1969, and
these are obligations, was 916 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 far exceeds even the NASA program's enormous
expansion in the early 1560's. Of these numbers, say in 1970, about half
are state and local assistance programs for things like sewage treatment
programs, about a fourth of that total is research and at least the
beginning stages of development. That's about where we stand.

\hat 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 diresction, or in the democraric direction.
I think the scientific community, or at least some of its most vocal parts,
have been urging us very strongly to ge in a technocratic direction.

Let's get the experts and get the facts straight and then de it. That
idea implies that we know what it {s we want to do and reeks very strongly
of the cold war notlon of what we must do to those people to straighten
out their 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 affairs more encouraging because with the present court
decisions and the language of the Natiomal Envircnmental Protection Act,
the opportunity is there to convert envirenmental matters back into a
political issue among the electarate. What is it we wish to do? How
seriously dao we wish to consider environmental damage? How sericusly
and how widely range the alternatives we wish for development? How much
diversity do we wish to have and tolerate? HNone of these are questlons
which are resolvable by technical experts or by systems gnalysis. 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 summeon up
technical experts and say, what we have decided to do is this, now how
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do we do it? In that case, most of us who have some technical expertise
of some kind or other c¢an yield up some answers that are probably
reasonably factual in pursuit of a clear cut goal.

Notice what's happening here, the government really is moving fast.
We've had something happen once a month or twice a month fer two years,
in a new programatic area. At the same time we're fighting a war, we're
having riots on the campuses, and riets 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 to the economic difficulties, L'm afraid. That
certainly seems tc be what happened this vear. 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 orgauize a better way to deal with almost any
problem you can think of, The problems continue to increase both in
number and in intensity in recent years, but we are still limited to one
organization, that is, one overall governwent organization. The present
court cases, the languapge 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 directien, I think we may stand a chance of gestting 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. "De yecu feel that during the Nixon Administration the reorganization

is over?'

A. No, I don't think so. Let me answer that in two ways. L think that
rhe major reorganizations have probably already happened, but I also
thinic that there will be continued pressure toward some of the major
features of the Ash reorganization plan, 1 would not be surprised to
see some effort toward converting the Department of the Intericr to a
Department of Natural Resources with a good deal of resource develop-
ment activity within it. Whether that can be done, while Stans is
Secretary of Commerce I don't know. Whether the Environmental
Protection Agency might then become part of this reorganized Depart-
meat of Natural Resources, I don'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 attention will be paid to that or not. It

would make a lot of sense as far as I am concerned. A free standing
agency has & lot of difficulty when the going gets rough. Right now

EPA has & reasonable, although not very clesely connected, constituency

in the public. That situation could change and you then have difficulties
like the National Seience Foundation has frequently had. I would suspect
it would be better to have a Department of Natural Rescurces with some
rmajor units of which EPA might be ome.
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i1l the backlash typified by some of Maurice Stans' statements
gur the envircumental interest among people?”

I find that hard to predict. HNo, 1 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 permic 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 remalning sbove six
million cars per year. By 1980, it looks as though growth elsewhere
in the econemy would require that figure to be up closer to nine
million cars per year. Something 1like twenty per cent of the

labor force of the United 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, Most 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
cbvious 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 diwinish a good deal. A slight change in popular
oplnion might emphasize other social programs—-for {nstance, in the
city--in which environment will take second place, and we put out a
little more air pollutiom. 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.

"Wwhat is your opinlon of Muskie's current bill on recycling and
zero discharge?”

That puzzles me. The zerc discharge notion 1s, of course, errant
nonsense. You are golng to discharge something, no matter what

we do, unless we elect to suddenly stop engaging in any kind of
industrial enterprise whatever. [ 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 age, almost passed a bill setting pi equal to 3.
You can pass the bill but it won't happen. 1 wonder if that bill
of Muskie's might have been partly a device to be useful during his
campaign. Congressman Harley Stagpers has been intreducing a bill
to prevent all weather modification every sesgion for the last eight
sessions of Congress., He introduces it about three weeks before
Congress adjourns, and them 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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Supplement I

FEDERAL ENVIRONMENTAL

TIMETABLE
1969

Inauguration

Santa Barbara 0il Spill

Executive Order 11472

Environmental Quality Council and Citizen's Committee

established

House Appropriations Committee. Billed funds for
Environmental Quality Council

President’'s message on population
New Hickel rules on offshore oil and gas

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 millien
800 million appropriation - authorization 1 billion

1970
PL 91-190 - Mational Environmental Policy Act signed

State of the Unlon message - "most comprehensive and costly
program in history™ 10 biilicn

Fxecutive Order 11507 for Abatement of Pollution of
Faderal Facllities

President's Envirommental Message - "total mobilization"
for environment - 37 proposals

Executive Order 11514 - Agency & Council on Environmental
Quality responsibilities defined in detail

PL 91-224 - Environmental Quality Improvement Act of 1970 -
Office of Environmental Quality established

Earth Day
Executive Reorgenization Plans 3 & 4#: 3 - Environmental
Protection Agency; 4 — National Oceanic and Atmospheric

Administration

Ecconomic downturn
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CEQ AND ITS ROLE IN ENVIRONMENTAL POLICY

Thomas €. Winter

Staff Member

Council on Environmental Quality
Washington, D.C.

Historically the Federal govermment, like many bureaucracies, has
had trouble coordinating programs between 1ts 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 ago the Federal
government decided to take a more active rele in the field of agriculture.
The Department of Agriculture was formed. Over a decade ago 1t was
decided that this nation should vigorously participate in the exploration
of space. The National Aeronautics and Space Administration was created
to achieve this goal.

The Federal poverument's various environmental programs are not S0
easily placed within one agency. If one agency were created to emcom-
pass all programs effecting the environment, there would be very litcle
left over for the other agencies to accomplish, since most Federal
activities are affected in a major way by environmental considerations.
A truly coordinated appreach 1s required by all Federal agencles if we
are to preserve and enhance our environment.

Congress set forth its strategy to achleve this coordination in the
National Environmental Policy Act, referred to as NEPA, which was signed
into law on New Year's Day of 1970 - the first law of the new decade.
REPA's basic purpese is to Insure that Federal officials weigh environ-
mental considerations along with the more familiar wission 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, im real 1life situations where resource limita-
tions and other practical factors necessitate that trade-offs be made.

The basic mechanism te ecarry out the spirit of NEPA is the envirom-
mental impact statement. This mechanism mandates that Federal agencies
implement the baslec NEPA tenets of environmental considerations in
Federal actiems. 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 decisions
had been made. At this late time it is extremely difficult for the
informed publiz, particularly when they do not have the staff resources
which the agencles do, to affect the decision.

An environmental impact statement is required from the prime Federal
agency in all actions which have significant effect on the environment,
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regardless of whether any of its funds are Involved. The law requires
the statement to address the following points: the envirommental
impact of the proposed action, any adverse impacts which cannot be
avoided by the actiom, the alternative courses of action, the relation
between local short-term uses of man's envircnment and the maintenance
and enhancement of long-term 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 on
Environmental Quality shortly after the passage of the Act. Final
guidelines were issued on April 23 of that year. These guidelines
make it explicit that the draft environmental Impact statement should
be prepared as early as possible in the planning process. The intent
is that as scon ag a fair grasp of the problems involved is obtained,
the draft will be prepared and circulated for comment. It is not
necessary ar aven desirable to wait until after solutions have been
worked out for these problems, It's better to get the input from the
interested and informed public before solutions are worked out rather
than afterwards. TFurther, the guidelines require, with few exceptions,
that no agency administrative actions will occur for at least 90 days
afrer the draft Is eirculated and for at least 30 days after the fimal
statement is made public. To date the Council has received over 2,000
environmental 1mpact statements.

When you get right down to it, NEPA is a plece of legisliation with
quite a broad mandate, just as is cur Constitution. It could be inter-
preted in many ways, from merely a statement of philosophy with very
little provision for actual implementation, Lo the establishment of a
detailed procedure within the Federal govermment requiring considerable
eifort. The roal test as to how it should be implemented has been taking
place in the courts of law. 1In general, most of the court decisions
have favored a rather strict interpretation of NEPA and implementation
of 1ts spirit. As one judge said when discussing the legaliry of its
proviziens within the framework of other Constitutional authorities,
“NEPA goes right up te the brink, but it does not quite go over.'

A significant case which has bearing omn the environmental impact
statement mechanism invelved a nuclear powei plant which is under
coustruction on Chesapeake Bay {n Maryland, Here the plaintiffs
challenged the basic ground rules of the Atomlc Energy Commission in
implementing the National Environmental Policy Act. AEC was involved,
of course, since they must grant licenses to all nuclear power plants,
both to construct them and to operate them, The Judge in his opinion
last July made the following points:

1. The environmental impact statement mechanism and other
provisions of NEPA were effective on the date that the law was signed
and not on the date, 15 months later when ARC established their
machinery to actually implement the law.

lealvert Cliffs Coordinating Committee, Imc, v. AEC, Ho. 24, 839
(D.0.Cir. decided July 23, 1971).
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2, AEC must conslder all environmmental issues and not just those,
such as radiation, in which it has particular expertise.

3. AEC must evaluate all lssues even if they hawve 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 untll after the date of the Act.

5. The AEC blanket policy to not halt the comstruction of existing
power plants was wrong. Each plant should be considered on its own
environmental merits, even if coustruction is underway.

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

"...that important legiglative purposes, heralded in
the halls of Congress, are not lost or misdirected
in the vast hallways of the Federal bureaucracy."

The import of this decision is that the enviroumental impact statement
mechanism is effective from the date of the Act and that it must be
followed in spirit as well as in form.

In the early court cases involving NEPA the emphasils was on whether
a statement should or should not be filed. A much publicized decision
along this line ceoncerned the haulroad connected with the Alaska pipe-
line. 1In the spring of 1970 a court issued an injunction against further
construction until the provisions of MEPA and of the Mineral Leasing 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 sults iovelving the envirommental impact statement mechanism.
One such case concerned the construction 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
enviroonmental impact statement. But the plaintiffs contended that:

. ..the impact statement simply does not set forth a
detailed study and examinaticn of the important
environmental factors involwed.”

In the ruling the Court made the comment that the defendant must:
", ..,utilize systematic and Interdisciplinary approach

using natural and social sciences and envirommental
design arte, include discussion of value of river

2Gillham 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 irreversgible commit-
ments of resources, and include comments of federal,
state, and local agencies."

The impertant point here is that in this and similar cases the
courts are insisting that the spirit of the law as lajid down in KEPA
be followed and that all options be considered. But - and this 1s
significant - the courts are not attempting to substitute thelr judge-
ments for those made by the agencies In the Executive branch.

Another provision of NEPA established the Council on Environmental
Quality in the Executive Office of the President, The Council is
primarily involved in the recommendatlon of plans and policy. A major
portion of its work concerns the environmental legislative program, its
formulation, passage, and implementation. Another important functicn
of the Council is toe insure that procedures to implement the envirom-
mertal impact statement mechanism are established within the Federal
government and are made to work in a maunner which will insure that
environmental considerations are given due weight along with the
mission and economic considerations in Federal activities, with minimum
adninistrative burden to the agencies. NEPA requires that ome copy of
each environmental impact Statement be submitted to the Council. The
President, in Executive Order 11514, March 5, 1970, further directed
that the Council would:

“igsue guidelines to Federal agencies for the
preparation of detailed statemeats on propasals

for legislation and other Federal actions affecting
the environment, as required by Section 102 (2) (C)
of the Act."

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

There are several ways im 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 thar 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 statenent 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.

1f 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 puidance is given to the
Department before the declsion is made. For this category of actions,
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the Council, as the chlef advisor to the President on environmental
matters, becomes more deeply involwed. 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 Tocks Island
Dam.

Another opportunity for evaluation is by Congress for those actions
which require funds or other Congressional approval. Examples not
requiring Congressional approval would include cases where the only
Federal action required is the issuance of a permit. TIllustrations are
the recent proposal to build another bridge across San Francisco Bay
and an application to fill in a section of a bay in Florida inm order to
construct a traller park, The Ccast Guard had permit authority over the
bridge since it could be a navigational hazard. The Corps of Engineers
had permit authority over the fill permit since it invelved discharges
into navigable waters. The permits in both casas were denled, 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 Congressiomal
committees and on the floor itself, as exemplified by issues such as
the $8T, provides another opportunity for the informed public to input
into the decision maklng process and to further evaluate the decisions
by the Executive Branch.

S$till ancther methed for evaluating the adequacy of the environ-
mental ilmpact statements and the correctness of the decisions made as a
result of them is through the ccurts. 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 efficiently? I have already mentioned the guidelinas
which we have published and which are periedically reviewed and updated.
In December of each year we have meetings with the departments and
agencies to review our guidelines and their procedures for implementing
them. Public comment is invited on this process. For example, last
month & 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 respomnsibilities is through
an informal review of the coples of the draft and final statements. A
portion of the staff of CEQ focuses on impact statement evaluation. They
try to read each ome that comes through and identify which ones should
merit further evaluation at the Executive Office level, Of course, this
evaluation comes from more thap just the statement itself. Other inputs
include the correspondence which CEQ receives, the public media, and the
perscnal contacts which we have with members of the publiic.

We try to see that the public is kept informed of the statements
which are filed, This is accomplished first through the "102 Monmitor,"
a monthly publication of the Council, which identifies the new statements
filed during the past month within each department, the person in the
department to contact concerning these statements, and also comments on
issues, such as the Calvert Cliffs decision, which have bearing on the
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environmental impact statement precess. The second formal Federal
distribution method for these statements ls through the National
Technical Infermation Service, frum which copies of statements can be
purchased ar a nominal cost.

invironmentzl factors have always been a blg consideration in the
personal lives of mest of us. Now, like death and taxes, they are an
integral part of our professional lives, Congress, through the Narional
Environmental Policy Act, has established the framework to comsider and
implement procedures to enhance and preserve the quality of our emviron-
ment. The administrators in the Executive Branch are beginning to
implement these in their decisions and actions. The judgements 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 done if we expect to preserve and enhance the quality of life for
our and future generations. As I read the trend, the easiest way to
fullill the spirit of WEPA is to place the cards out on the table and
make explicit value judgements in the most objective manner possible.
The problems, trade-offs, and effects must be delineated and them
decisions made. Lf these declsions 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 them. At the other extreme is the danger of people who
make decisions in a straight-forward manner and then shy away from
defending them becanse of the hue and outery which various extremlst
groups cause. We must not fall inte either of these traps. As James
Baldwin says:

"Not everything that is faced can be changed,
but nothing can be changed until it is faced."
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SUGGESTIONS FOR IMPROVEMENT OF
THE ENVIRONMENTAL IMPACT
STATEMENT PROGRAM

Nell Orloffx

Assistanr Director

Office of Tederal Activities
Environmental Protection Agency
Washington, D.C,

Major problems have been witnessed in most stages of the environ-
mental impact statement program. Problems arise in determining the
proper point in the ageney 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 for a particular pro-
posed action, in writing an impact statement once a decigion 1s made to
ptepare one, in circulating the impact statement for comment, and in
integrating the major conclusions of the final statement in a meaning-
ful way inteo the eoverall decision-making process.

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

l1. Decisien pn Preparing an Impacr Statement

CEQ's current guidelines direcrly address in Section 2 and Sec-
tions 5(a), (b), and (c) the timing for this decision and ecriteria to
be used in making the decision. In Sectlon 2, the guldelines state
that, "As early as possible and in all cases prilor to ageney decision.

. ." an impact statement shall be prepared. In Section 5{a), the
guidelines say that actions for which impact statements may be required
inelude recommendations or favorable reports on legislation and pro-
jects and continuing activities direckly undertaken by Federal agencies.
In 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 comntemplated; and in Section 3{c), the guidelines state that the
agency should assess a broad range of environmental factoers.

*The comments in this paper reflect Mr, Orlofi's parsonal views. They
do not necessarily represent the official position ef the Environmental
Protection Agency.
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The intent behind these guidclines 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 implementing regulations fre-
quently skirt the questions surrounding the decision te prepare a state-
ment with ambiguous pirases., For example, the Forest Service's regula-
tions state that an environmental assessment shall be prepared "as
early as possible and in all cases prier to agency decision, . . "

Tilere appear to be two major causes of this problem, The first is
that Federal agencies have attempted to implement the requirements of
YEPA in one broad sweep. Agencles have tried to group substantlally
different activities within one set of procedures. And in doing so, the
agencies have ended up with guidelines so general that they often are
net very nelpful.

The second major cause of the problem appears Lo be that the con-
ceptual steps involved In reaching the stage of writing an impact
statement are frequently not well understood. At least six distinect
steps can be idenrified. The firsc is to categorize for each bureau
{or sub-bureau) of an agency those types of actions which are likely to
invelve envirommental effects, The second step is to identify for each
of these types of actions the emvirommental considerations frequently
involved, e.g. sulphur oxide emissiomns, sedimentation, heated water
discharge, accidental spill of texie substances, etc. The third {large}
atep is to identify what baslc information on these envircomental
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 whethar an impact
sratement should be prepared. The fourth step is simply to designate a
specific point in the various decision-making processes by which time
the decislon should be made on whether an impact statement is required.
The fifth step is to provide detailed guidance on the congiderations
involved dn making this decision. The procedures frequently say that
the decigion is a marrer of judgment. This is correct, but this
skirts the question of what factors are invelved in reaching a judg-
ment. Included here, for example, would be detailed guidance on what
to do about projects already partially constructed. Finally, the agency
must provide procedures for implementing whatever decision is reached.
There sheuld 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
guldelines, Given the ambiguity whicl surrounds most agencies' imple-
menting regularions, 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 agencles are usually
responsible for deciding whether an impact statement should be pre-
pared. Accordingly, it 1s important for them to receive clear guidance
on how to approach making this decision. If NEPA is to be effective,
jt 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. HNotification to Public of Decision on Whether an Impact
Statement is tc be Prepared

With the exception of EPA and the Federal Highway Adminlstration,
it does not appear that Federal agencies' procedures provide for public
notification of whether an impact statement will be prepared for a
specific action. EPA's procedures provide that, after a decision is
made on whather an impact statement will be prepared, elther a "notice
of intent™ or a "negative declaration" will be published. The notice
of intent states that a decision 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 of advantages to this public disclosure. In the
case where an lmpact statement is to be preparad, it provides an oppor-
tunity at an early stage in the planning process for zll interested
parties to express concern about and provide guidance on the environ-
mental effects involved. Although an opportunity for comment 1s pro-
vided at the draft impact statement stage, in practice planning for the
action 1s further along at this stage and modifications are thus more
difficult to make. Ancther practical advantage is that publicatien of
a "notlice of intent” can potentially make the public more aware of the
FTederal Government's concern for and commi.ment to analyzing the effects
on the environment of its proposed actioms.

The other side of the coin is that nothing is lost by publishing a
notice of intent. The public will almost always have an opportunity to
comment on the draft statement; publication of 2z notice of intent only
gives the public an early opportunity to express its views.

There are simllar advantages to publication of a megative declara=-
tion. The 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. Lf people disagree with this decision, they have an
early opportunity to express thelr disagreement. In sc doing, they
provide the agency with an early waming of possible error in not pre-
paring a statement. This early warning is far preferable to waiting
until an agency 1s just about to take an action, and then facing the
possibility of an injunction halting the actlon becauwse an impact
statement has not been prepared. Although suit for this injunction
could still be filed at this late date, the Federal agency would be in
a much better positien to defend itself if it had filed a pubiic notice
of decision not to prepare a statement. Such publication would clearly
weaken any suit zlleging 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 te 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 of actiens would
require impact statements, and thus agencies might be flooded by the
requirement to publish negative declarations. The argument would be
valid if negative declarastlons were filed for all actioms, including
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such ones as purchase of an advertisement or promotion of an employee.
But negative declararions are clearly not required in these cases.
Negative declarations would only be required in the much smaller cate-
gory of cases where an inquiry was necessary on whether a statement
should be prepared, and where the decision turned out to be negative.
In the above twe examples, it is clear that ne inquiry was necessary on
whether NEPA applied to the proposed action.

111, Writing an Impact Statement

The majority of the impact statements are far too superficial.
They lack the breadth and depth of analysls appropriate for an under-
standing of the effect on the environment of the proposed action. Sub-
stantial 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 superficial.

Nothwithstanding seections (1), (i1}, (1ii), (iv}, and (v) of
102(2)¥(€), five basic questions need to be addressed in preparing an
impact statement. First, what is the proper project entity for pur-
poses of preparing a statement? Clearly, neither the erection of lights,
as part of a new alrport, nor all possible sources of energy in the U.S.,
in the case of a new power plant, are proper project entities. 3Second,
what is the range of environmental considerations appropriate for 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 to investigate the environmental effects? Fourth, what analysis
of this basic data is necessary, and what is the significance of the
conclusions resulting from the analysis? Finally, what are the pronising
alternative formulations of the preject that need to be considered?

The first question, that of 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 difficult because of lack of information at
the level of the person preparing the statement, For example, the con-
struction of anm oil pipeline involves possible damage to the environment.
It raises the question whether alternative forma of energy generation
and transmission might be appropriate. Yet this is an exceedingly
complex analysis to make, and requires information readily awvailable
to few people.

A broad formulation alsc results on occasion in too 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 cther side of the dilemma is that a narrow formulation makes
it impessible to put the action in perspective. In the case of
individually small projects, cumulative effects of related projects are
ohecured. In the case of a single large complex project, and in the
case of a chain of projects (e.g. the nuclear fuel chain), highly
damaging components are sometimes justified on the grounds that the
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other components of the project are already constructed, and the bepe-
fits resulting from the small additicnal expenditure cutweigh the
damage.

As a solution to this dilemma, the new CEQ guidelines could require
over-view impact statements to be prepared on appropriately defiped
groups of projects. These over-view statements would be in additioen
ro the ilmpact statement on the individual project or actien. For
example, 1t appears that over-view Ilmpact statements should be prepared
on the Bureau of Reclamation's Fryling 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
thie 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 actlons in perspective,

Impact statements are frequently superficial, even in the cases
where the project for analysis iz appropriately defined. Thie super-
ficiallty appears to result from lack of guidance on how to do an
environmental analysis, or even ¢n what kind of basic information is
required. For example, many highway impact statements prepared by
fleld personnel do not contaln estimates of the number or types of
vehicles likely to traverse the highway. Yet it seems clear that the
headquarters of the Federal Highway Administration could, without sub-
stantial difficulty, prepare a handbook to serve as a gulde teo preparing
impact statements on highways. To date the guidance given by most
headquarters offices of Federal agencies has been more procedural than
sybstantive. EFA has been no less negligent in thils area than have been
other Federal agencles.

CEQ's new guldelines should therefore, I think, reguire each Federal
agency to prepare conceptual frameworks for amnalysis for the major types
of projects supported by the agency. As a start, conceptual frameworks
for analysis shculd 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 te CEQ's November 102 Monitor, for B0Z of all Federal
actions for which draft or final impact statements have been prepared.

These frameworks should spell cut the consideraticns in determining
the proper project entlty for analysis, the range of inquiry approrpriate
for the preject entity, the basic type of data needed, the major analyses
of the data te be performed, and the types of alternatives to be investi-
gated. EPA is prepared to assist Federal agencies, within EPA's six
pollution areas (air, water, solld wastes, pesticides, radiation, and
noise), in their preparation of these conceptual frameworks for analysis.

In setting forth the range of envirunmental considerations appro-
priate for a particular type of project, the cenceptual framework must go
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beyond obvious questions such as potential for air and water pollution.
Two forms of shortsightedness have frequently occurred. The first is
where the initial or primary effects of the project have been taken inte
consideration, but the secondary or induced effects of the project have
been ignored. For example, statements on highways and sewage treatment
plants seldom evaluate the impact on urban growth patterns resulting
from the constructlon and operation of the projects. These secondary or
induced effects may, however, be more damaging than the primary effeers.
The second form of shortsightedness is the tendency to censider only
changes in the physical environment and to ignore possible zlterations
of the social enviromnment. Yet impacts on populatiom 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
range of environmental consequences to be comsidered.

The conceptual framework for each type of project would also set
forth the basic informaticn 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 degradatiom in the
areas to be affected. This basic information is essential for an
envirenmental analysls, yet it is usually not givean.

Finally, the framework should produce a major advance in analysis
of alternatives. (The AEC's recently issued guide to the preparation
of benefit-cost analyses 1is exemplary in this regard.) The conceptual
frameworlk 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 pno action. The summary should be reinforced with
a bibliography of materials that document the formulation of the stated
cbjective. 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 objective be described in
detail, including 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 will accomplish the
objective. The results of any cost-benefit analysis should always be
included.

IV. Circulation of Statements

Universal Numbering System

There are presently on the order of 1,500 draft impact statements
in either the preparation or the review stage. In addition, abcut 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 upen terminclogy to describe a pro-
ject (how, for example, does one describe a 30-mile segment of trans-
mission line--by the company building the line? Hy the counties which
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the line traverses? By the power plant from which the line emanates?
By the town to 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 CEQ to implement
a universal numbering system for all environmental impact statements,
EPA has recently developed such a system, which CEQ 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 project and alsc numbers the specific preject. TFor example,
in EPA's system, all numbers between 40000 and 48999 refer to highway
projects; all numbers betwzen 51000 and 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
contalned in a supplement to this paper.

Circulation of Final Statement

Only a few Federal agencies presently follow the practice of sending
a copy of the final impact statement to each party who commented on the
draft statement. This practice should, I think, be made mandatory in the
revised CEQ guidelines., Provision of a final starement would allow
people who commented on the draft to see what changes, if any, occurred
in the agency's envirommental analysis as a result of their 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 CEQ and the time a final statement is filed. However,
this follow-up 1s often necessary If the final statements are to become
more than just draft statements with attachments.

* kR

Substantial progress has been made over the last year in improving
the impact sStatement program. 4 general awareness now exists among most
Federal agencies of the need to consider envirommental factors in thelr
decislon-making procesgses, and the impact statement program is taking
firm root as the vehicle for launching this consideration.

5till, however, serious problems remain. This paper has discussed
some of the outstanding ones, and made several recommendations. The
recommendations aim at improving both the mechanies 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 into agency decision-making processes.



36

SuEEIement

SUGGESTED UNIVERAL NUMBERING SYSTEM

(1) Designates whather the statement is a draft ("D™) or a
final (""F").

(2) Designates tha Federal agency drafting the starement
(each Federal agency has a 3J-letter code).

(3) A starement number which alsc 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 vrefer
to highway projects. Likewise, numbers between 51000
and 5199% refer to airpert projects.

(4) Denotes the State or Territary in which the project is
located (M01" through "57"), For these projects which
are not identifiable with a particular lecation, the code
"00" is used.

See the following pages for agency, subject, and State-
Territory codes to be used,



Environmental Impact Statement Control Numbers (Agency Code}

Agency i/

Atomic Energy Commission
Appalachian Regiconal Commission
Delaware River Basin Commission

Department
Department
Department
Corps of
Other
Department
Department
Department
Department
Department

of Agriculture
of Commerce

of Defense:
Engineers

of H.E.W.

of H.U.D.

of Interior

of Transportation
of Treasury

Environmental Protection Agenecy
Federal Power Commission
General Services Administration
International Boundary & Water
Commission--U.S5. & Mexico

National Aeronautics & Space Administration

National Science Foundation

New England River Basin Commission
Office of Science and Technology

Tennessee Valley Authority
U.5. Water Resources Council

3-Digit Code

AEC
ARC
DRB
DOA
DCC

COE
DOD
HEW
HUD
DOI
ot
TRE
EPA
FPC
GSA

IBW
NAS
NSF
NER
05T
TVA
WRC

1/ These agencles represent all that have developed impact

statements to date.

New 3-letter codes can be assigned
to additiconal agencies as tihie need arises.
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Eavironmental Impact Statement Control Numbers (Subject Code)

Energy 00001-0999%

AEC Huclear Development
Mining
Natural Gas & 0il:
drilling & exploration
transportation, pipeline
Power:
hydroelectric
nuclear
other
transmission

Military & Space 10000-19999

Defense Systems
Milirtary Installations
Space Programs

Waste Disposal 20000-2999%

Detoxification of Toxic Substances
Munition Disposal

Radicactive Waste Disposal
Recycling

Sewage Facilities

Solid Wastes

Water 30000-39999
Beach Erosion, Hurricane Protectilon
Irrigaticn
Navigation

Municipal & Industrial Supply
Permit (Refuse Act, Dredge & Fill)
Watershed Protection & Fleood Control

00001-00999
01000-01999

02000-02599
03000-039%9

5000=-05999
06000-0699%
07000-079%9
08000-08599

10000-10999
11000-11999
12000-12999

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

30000-3099¢%
31000-31999
32000-~33999
34000-34999
35000-35999
36000-35999



Transportation

40000-59999

Roads (Fx Thru Parks}
Roads Through Parks

Bridge Permits

Alrports

Aircraft, Ships & Vehicles
Railroads

Mass Transit

Land Use 60000-69999

Land Acquisition, Disposal
Parks, Wildlife Refuges,

Recreation Facilities
Forestry

Other 80000-89999

International Boundary
Buildings
Pesticides, Herbicides
Weather Modlficatlon
Besearch & Development
Housing, Urban Problems,
New Communitiles
Miscellaneous

Regulations, Legislation, Budgets, ete.

Environmental Impact Statement Control Numbers (Subject Code)

40000-48999
49000-49999
50000-50999
51000~51999
52000-52999%
53000-5399%
54000-54999

60000-60999

61000-61999
62000-62999

80000-80999
81000-81599
82000-82999
83000-83999
84000-84999

B5000-85999
89000-89999

30000-99999

39
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Environmental Impact Statement Control Numbers (State/Territory Code)

Region T
Maine ol
New Hampshire 02
Vermont 03
Massachusetts 04
Connecticut 05
Rhode Island 06
Region IT
New York 07
Hew Jersey 08
Puerto Rico 09
Virgin Islands 10
Region IIT
Pennsylvania 11
Maryland 12
Delaware 13
West Virginia 14
Virginia 15
District of Columbia 146
Region IV
Kentucky 17
North Carcolina 18
South Carolina 19
Georgia 20
Florida 21
Alabama 22
Tennessee 23
Mississippi 24
Region V
Michigan 25
Wigsconsin 26
Illinois 27
Indiana 28
Ohio 29
Minnesota 30
Region VI
New Mexico i1
Oklahoma 3z
Arkansas 33
Texas 34

Louisiana 35
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Environmental Impact Statement Control Numbers (State/Territory Code)

Reglon VII
Nebraska 36
Towa 37
Kansas 38
Missouri is
Region VITI
Montana 40
North Dzkota 41
South Dakota 42
Wyoming 43
Utah 4
Colorado 45
Region IX
California 486
Nevada 47
Arizona 48
Hawaii 49
American Samoa 50
Guam 51
Trust Territory
Pacific Islands 52
Wake Island 53
Region X
Washington 54
Oregon 55
Idaho 56

Alaska 57
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THE FEDERAL HIGHWAY ADMINISTRATION

John J. Kessler

Assistant District Engineer
Federal Highway Administration
Madison, Wisconsin

I particularly appreciate the opportuniry tc participate in this
conference with you today. Certainly the National Envirenmental Policy
Act of 1070 is & landmark piece of legislarion with far-reaching impact,
and although the law has been on the books now for two years, we have
by no means reached & point where we could call the implementation of
this law a routine procedure. It is especislly timely then to have a
conference such as trhis where we can exchange ideas about our operating
experiences and problems.

So that you may know what to expect for the next thirty minutes, let
me outiine briefly my presentation. I would first like to describe
where the Federal Highway Administration is, at the present time, in
implementing the National Environmental Pollcy Act of 1970 (NEPA). I
would then like to discuss some of the problems our agency has encountered
in day-to-day operations wirh NEPA and some of our more recent changes
in procedures. And lastly, I will attempt to reserve a ten-minute pericd
at the end of the talk to answer any questions you may have.

For those of you who may not be familiar with the Federal Highway
Administratlon let me quickly describe our organization and glve yon
some perspective as te 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 [-94 between Minneapolis and Milwaukee--but the program covers a
wide range of projects and has been in existence for more than half &
century with amazingly little change in concept, although it, of course,
has changed in emphasis to adjust to what FHUA believed to be changing
public needs and attitudes, to NEPA, and to other Federal legislatlon.

In very round numbers, FHWA administers annually a five billion
dollar program (Federal funds) with 5,000 employees. The relationship
between the size of the program and the number of employees 1is signifi-
cant as I shall relate a little later in describing how we implement
NEPA. Nationwide, five billion dollars tramslates to 5,000 individual
projects annually, ranging from projects to increase the capaclty and
safety of a street intersection, to projects inveolving totally new multi-
lane freeways through densely developad urban areas. To relate the
immensity of this public works program to the Envirommental Poliey Act,
more thanr half of all the environmental statements that have been sub-
mitted to the Council on Envirommental Qualiry from all the Faderal
agencies have come from FHWA.
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1t has been a basic tenet of the Federal-aid highway program to
work in a close partnership relationship with the recipient ef the
grant-in-aid, namely the State highway departments. Inder this arrange-
ment, State officials have the primary responsibility for planning and
carrying out the highway program., Organizaticnally, FHWA has a division
office 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
invelves the Environmental Policy Act and a closely related statute. I
will elaborate upon that limitatien in a few moments, Here in Wisconsin
Division Engineer Robert H. Paddock, whom many of you know, supetvises
a staff of 30 permanent employees headquartered in Madison. He adminis-
ters a Federal-ald preogram amounting to approximately sixty-five million
dollars in Federal funds, plus matching State funds, annually.

With that brief introduction to FHWA, et me turn then te the subject
of this presentation, "Two Years of Labor and Learning," for it has been
just two years, two years and four days to be exact, since Preasident Nixon
on January 1, 1970 signed into law the Environmental Policy Act of 1970.
Aside from its far-reaching philoscphical impact, NEPA is administracively
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 major Federal actions
significantly affecting the environment. What is major? What Is a
significant effect upon the environment? 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-
isric to believe the Congress intended that envircomental statements be
prepared for projects which were in an advanced stage of development on
Japuary 1, 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.5. 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 any Federal
action significantly affecting the environment is, by definiticn, 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 aveid potential arguments over what
constitutes a major acrion. The guidelines also defined significant
affects upon the environment.

It is in this area where therve were honest differences of opinion
within our organization as to the intent of Congress and 1 suspect this
is true of some of the other agencies represented at this meeting today.
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In effect, DOT's guidelines required environmental statements for a
broader range of environmentzl impacts than those for which FEWA
believed necessary. The following month FHWA issued instructions to
its field organization. These were identified as interim guldelines
{the Council on Environmental Quality has yet to issue its final imple-
menting guidelines) 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 learn
that for major projects in urban areas, the time from the beginning of
project planning to the time eof construction ofren covers a period of
ten years or more. Wnile that may defy rational explanation, it is
nevertheless factual. So on January 1, 1970 when NEFA became law,
there were projects nearing the end of the pipeline which for all
practical purposes represented an irreversible commirment of rescurces.

FHWA elected to handle such projects, and in fact any project in
the pipeline, in the following way. The interim guidelines FHWA issued
in November, 1970 established what was then a prospective cut—aff date
of February 1, 197L. 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
projecrs had o be re-evaluated to assure that the projects were
developed in a manner that would minimize adverse environmental
CONSEQUENCES .

The FHWA's interim guidelines established ancther majoer policy—
that of determining at which point in the highway planning and design
process the requirements for processing an envirommental statement are
applicable. This point was designated as the corridor approval stage,
the point (fellowlng a public hearing) at which ene highway corridor,
from amoug several alternatives, is selected for further development.
The interim guldelines required for all projects, the preparation of an
envirenmental statement or a "negative declaratrion,” the latter being
actually a pesitive determination that a statement is unnecessary, if
vou don't mind my twisting the words around a bit.

Procedurally, FHWA division engineers have the authority to approve
negarive declarations and to approve draft environmental statements for
circulation. Final statements, however, must be approved by a Regional
Federal Highway Administrator, im our case in Chicago, and even that
approval must be concurred in by the Office of the Secretary. This is
the one exception I menticned earlier when discussing delegaticn 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 historiec sites--the Secretary of
Transporration has delegated to the Federal Highway Admipistrator all
other authority te 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 environmepntal
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 KEPA, it is only to set the stage for discussing some of

the preblems we have had in the past two years. In the discussion that
follows, T would like to link Section &(f) of the DOT Act and KEPA
together because, from our standpoint, the two are in many ways
inseparable. If you will recall in the earlier part of my talk 1
mentioned the number of FHWA employees in relationship to the magnitude
of highway program. Clearly, FHWA does not have the staff to perform
environmental studies mor to prepare and process envirenmental statements.
And even 1f we did, it would be a sharp break with a2 long-standing
tradition of the Federal/State partmership in the highway program were
we to do so. So even rhough the language of NEPA is phrased in terms
of Federal requirements, preparation and civculation of environmental
statements for Federal-aid highway projects is a fuaction performed by
the State highway departments.

For the meost part, we believe the States have done a very good job
in developing statements, given the suddenness 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 done well overall, there 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 until the environmencal
requirements had been satisfied, or, even if we did mean it, a feeling
that FHWA was being unnecessarily bureaucratic in its implemenration 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
that perhaps FHWA was not strict encugh in its application of the law—
particularly in regard to the retreactive effect of the law.

I mentioned briefly a little earlier the absence of criteria by
which to judge envircmmental impact. In the Federal-aid Highway Act
of 1970 the Congress recognized that deficiency and prescribed that
environmental guidelines be promulgated and submitted to Congress by
July, 1972. ¥FHUA has recently circulated a draft version of guidelines
it developed. When finally adopted, these guldelines should assist im
achieving a comprehensive evaluation of envirommental 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 splte of the impact,
it is in rhe public interest to proceed with the project, With more
experience in processing statements I believe the States are increasingly
"relling it like it is,” acceding to the adage that you can't make an
omelet without breaking an egg.

Perhaps anothet problem area has 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 thatr of
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one engineer talking to another. The statements, of course, are
reviewed not only by engineers but by others in disciplines normally

not 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 showm signs of improve-
ment .

If I am beginning to sound a little critical of the State highway
departments let me correct that impression. The highway departments,
along with FHWA, have gone through and are going through a learning pro-
cess, groping for ways in which to properly carry ecut the mandate of
Congress, 1f the word groping sounds a little unflattering, let me
hasten to add that I don't think the term has limited applicatlon to
highway agencies, I believe it applies equally to agencies like the
Environmental Protection Agency and the Council om Envircnmental
Quality, and I certainly mean no disrespect in making that gbservaticn.

One problem rhat I believe will continue ro plague us for sume time
is that of having other agencies, and even the courts, understand the
complexity of 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 f[or design details which in some cases are not
established until 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 twe statements for each project at
appropriate intervals. It ls my understanding that one State is adopt~
ing such a practice and another is piving it serious consideration,
but there is a consensus among mest agencies that the task of preparing
even one statement is so demanding of time and manpower that to reguire
more than one statement would be unreasonable.

The Srares have also been criticized for piece-mealing--that is,
the submission of short project segments rather than submission of a
statement covering a longer segment of highway. The critiecism is that
ir is unfair to evaluate a short segment of highway when the immediately
adjacent segment, the location of which 1is controlled by the first seg-
ment, may 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 of time. However, it is
not always an easy chore to select the best possible termini for a
highway segment to be covered by an envirommental stacement, For
example, in how many segments should the proposed 110-mile I-37 Toute
between here and Milwaukea be covered?

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

There 1s one conceptual area in implementing NEPA that has caused
us some concern. The guidelines issued by the Council on Environmental
Quality call for both a draft and final environmental statement. In
contrast, NEPA simply requires "a statement.” Our concern is that there
is a tendency for some to think of the draft statement as a vehicle with
which to initiate a coordination effert with agencies having expertise
in environmental matters, and that the final statement would then indicate
the 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 Lt, our experience in administering Section 4(f}
of the DOT Act for several years convinced us of that view, 1 believe
that the State highway departments are adopting that viewpoint more and
more.

snother problem area, can best be described by a somewhat amusing
tneident 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 the U.S. Coast Guard for a
navigation permit and submitted with their application an envircumental
statement prepared by the Wisconsin Division of Highways. The Coast
Guard circulated the statement to other agencles including FHWA's office
in Madiscn. At the same time FHWA's own procedures precluded our
approval. of the project until the State processed a statement. To aveid
such obvious duplicative efforts to fulfill the same requirement 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-
cessas an environmental statement. Agencles having a secondary interest
then accept the lead agency's statement. Nevertheless it 1s interesting
to note the 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 FEWA procedures, the State highway
departments perform this functiou. This results in the peculiar situa-
tion of the Wisconsin Division of Highways having two procedures for
fulfilling the requirements of NEPA--one for projects utilizing Federal-
aid highway funds, and one for projects requiring a navigation permit but
financed without Federal funds,

Of all the problems I have discussed, T 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, FHWA
issued what we call a Policy and Procedure Memorandum (PPM), 1t super-
seded the interim guidelines 1 discussed earlier. Based upon the
experience gained in working with the interim guidelines, the FPM aimed
at correcting some of the deficiencies I have described and it clarified
the retroactive application of NEPA,

Another significant change between the interim guildelines and the
PPN concerns the type of projects or, more accurately, the type of
gnvironmental impacts for which statements are required. You will recall
that earlier I mentloned some differences of opinion on this issue, Our
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operating experience and the experience of the agencies reviewing
environmental statements, demonstrated that we simply were applying

the requirements of NEPA too broadly. The FPM, prepared in cocperation
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 expect 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 setrle 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 khave 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 of these court decisions
(some of 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 1f it is not, then the legislation is in need of revision. Just last
month here in Wisconsin a project already under comstruction was ordered
to be stopped by the U.S. Distriet Court for the Western District of
Wisconsin on the basis that an environmental statement wae required and
had not been prepared. Estimates of the cost of delay to the contracter,
costs which must ultimately be borne by the taxpayers, have been reported
as geveral thousand dollars per day. The plaintiffs in thls case are
five individual citizens who were not required to post bond by the
court.

There are some who maintain that in any case of doubt as to whether
an envirommental statement for a project is needed (and remember the
language of 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 dereliect in our responsibilities {f we blindly
required environmental statements without due regard for the costs
involved. And by costs I mean hardships to rhose whe 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 environmental statements or for con-
struction delays.

Mot only have the recent court decisions been disturbing, but the
number of court cases in which Federal highway cfficials have been
named as defendants is increasing at an alarming rate. Last year no
less than twenty-four court suits were initlated. Moreover, we believe
that we are seeing only the first phase of legal actlons——those which
are based upon mon—compliance with Federal law or procedures. We
anticipate that the second phase will consist of legal challenges to
the procedures themselves, or to the adequacy of environmental state-—
ments. While admittedly it is more difficult for plaintiffs to
successfully challenge the adequacy of statements as compared to
establishing non-compliance with law or procedures, it behooves 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
torn and tattered and in some cases perhaps a little bloodied, but we
have survived. It is unfortunate that in some instances individuals,
for totally selfish reasomns, have used MEPA solely as a vehicle by
walch to stop projects with which they disagreed. But on balance, and
once the projects now in the pipeline are completed, I believe that KEPA
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 1s In tie best public interest or,
failing that, it should at least establish that full considaration was

piven to envirommental faectors.

Certainly the Federal Highway Administration endorses a pelicy 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
a6 reasonable men. We have none but the public interest at stake.
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THE U'. $. ARMY CORPS OF ENGINEERS

Donald E, Lawyer

Planning Division, Chief of Engineers
Department of the Army

Washington, D.C.

It certainly gives me a2 great deal of pleasure to diseuss the accom-—
plishments, problems, and frustrations we in the Corps of Engineers have
experienced in the two years the National Environmental Poliey Acc {Public
Law 91-190) has 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-
terence than I will be gilving.

To begin with I might explain a2 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 into categories of flood control--
reserveoirs as well as local protection projects; navigation—--locks and
dams as well as waterways, harbors, and channels; beach ercsion and hurri-
cane protection projects; emergency operations; and issuing of permits
under the 1899 R&HA on waste discharges effecting navipation. We have a
civilian foree of about 29,000 employees with 280 officers. Tnis force
is. organized by Divisions (11) and Districts (39) with boundaries deter-
mined by major river basins and drainages, with a small headquarters staff.

Our annual budper for planning, construction, operation and maintenance,
and management for water resource development, averages sbout §1 1/4 billion.
At the present time we have approximately 300 studies underway, about 270
projects under censtruction, 360 reserveir lakes in operation, and are main-
taining hundreds of miles of navigatien 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 "Guidelines™ as promul-
gated by the Council on Environmentzl Quality; end 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 guldance on procedures for handling
and preparatien of environmental statements, This guidance was further
refined as an Fngineer Regulacion and published in the ¥Federal Register on
June 11, 1971 for public comment and I am happy te report this Engineer
Regulation has been revised in light of the comments received and iIs now
at the printer.
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I feel that I should define for you how the Corps views the environ-
mental statement 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 of coordination with other Federal
agencies, State and local apencies, and the general public. This process
results in a pro}ect report which reflects all aspects {engineering,
economic, and environment) studied and evaluated. This is the decision
document .,

We have made environmental considerations a deliberate part of each
of our planning studies. Our planning procedures have been modified so
that environmental aspects keep in step with the engineering, economic,
and social well-being aspects of the study. Consideration of the environ-
ment is not separate and apart from the planning of the project, but is
completely integrated. The envirconmental statement, as required by
Section 102(2)(C) of NEPA, is a summarization of the environmental effects
and impacts considered in the course of the study. The EIZ is not the
decision document. Generally the EIS is based on data and infermation
developed for 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 ia the conduct of our studies,
holding public meetings, etc., but now a deliberate participation program,
including numerous public meetings, small group work shops, information
newsletters, and other methods tec generate public interest, 1s a part of
the project planming 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 participation.

So much for generalities on our program, now what about our environ-
mental statements? To date we have filed over 414 statements, 265 final
and 149 draft statements. Some of these are quite good and others not
so good, especially those we prepared and Filed in the middle and last
half of 1970. At that time, we had a job of communicating te 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 berrer and the overall quality of the statements is a great deal
better. In fact, since the Council’s "Proposed Guidelines' were issued
in February, final in April, and our amplified guidance in June, there
has been a marked improvement in coverage, content, depth, and appli-
cability of Corps statements.

One of the frustrating points became very apparent in early 1970--
"How to get on top of the workload." As you know, NEFA applied to all
Federal actions that significantly effect the environment, not 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 sur works upon it, This is the staff that
felt the heat and the push to develop adequate environmental statements.
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I would hazard to guess that when NEPA was passed we needed to prepare
in excess of 2,000 environmental statements, just to catch up and becoms
current. Because of this huge backlog the Council on Environmental
Quality (CEQ) and che Office of Management and Budget (OMB) allowed us
to set up a three-vear schedule te complete EIS for all continuing con-—
struction projects and complete projects in an cperation and maintenance
status. We are vigorously working on this backlog in order to become
current.

In the last two years we have taken numerous steps to Increase our
in-house environmental staff capability by hiring new staff with life and
natural scienca backgrounds and education, but moat of these are young
inexperienced men that need some on-the-job training to become fully pro-
ductive. We have taken and are continuing tc 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 to obtain maximum results, so we still are
faced with a real workload probiem. However, there is a light gleaming
at the far end of the tunnel.

Currently, we are develeoping additional guidelines on envirenmental
effects and i{mpacts giving careful analysis to environmental matrix system
developed by Dr. Luna Leopold of the U. 5. Geologlcal Survey and to the
weighting system developed by the Battelle Institute for the Bureau of
Reclamation. Results from on—-going and complete envirommental studies,
consultant reports, these other evaluation schemes, and court decisions
are continually being evaluated to improve our knowledge and methods of
evaluarion. Currently instructions are being prepared so that our fleld
plaoners can develop an "atlas" of envirommental things, To begin with
this "atlas" will be very gross and dependent upon the input and knowledge
of many 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 1 July 1972.

We are alsc relying on consultants and universities to provide us
with apecific environmental inputs and assessments for ocur studies. I
feel very confident that the projects presently being studied will incor-
porate adequate environmental considerations of 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
in the pipeline"--that is, those projects authorized and under construction
prior to the enactment of NEPA. OCun these projects the oppertunity to study
and evaluate a full range of alternatives are much more limited. However,
to the maximm extent feasible, alternative sclutions and cpportunities
for environmental enhancement, preservation, restoration, and mitigation
are being investlgated and Incorporated into the project to the maximum
extent feasible. On a good many of these prejects, construction is well
underway and in some instances almost complete. But we are conducting
various studies teo assist us in implementing further actions to enhance
the quality of the environment as it rclates to the partlcular project.
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To nighlight how increased emphasis on environmental considerations
has been incorporated into Corps projects and resulting in changes, I
would like to cite a few examples:

* Reviewed and changed many reserveir operatlon schedules to
enhance fish spawning, held higher water levels during the
recreation season, minlmize Jate summer exposutre of mud
flats, and provide additrlomal flows for downstream water
quality.

* Incorporation i{n all construction contracts of environmental
protection specifications with specific safeguards on
environmental degradation related te the construction
activities,

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

b Hold pre-construction 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 enviromment.

* A scenlc river development plan has been developed for the
Hatchie River in conjunction with the (. $. Soil Conserva-
tion Service and the Teunessee Department of Conservatiom

* Specifications for top bank land clearing 1n comnection
with Missigsippi River revetment work have been revised
to minimize the amount of right-of-way needed and the
number of trees cut.

* The survey repert on the local protection project at
Fremont, Ohio contemplated a drop structure for energy
dissipation. Pre-construction planning determined that
a riprapped friction channel 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 to retain to the maximum feasible extent the
existing pool-riffle complex.

* Duck Creek Channel Imprevement Project, Texas, has been
modified to include special design for enhancement of the
channel, reflecting pcols, estheties, and greembelt trails.
These types cf features are being incorporated into the
design of San Antonio, Elm Fork, and Fort Worth Floodway
channel projects.

* Projects Modified.

(1) Big Walnut Reservoir, Indiana. Moved dam site,



(2) Caklev Reservelir, Illineis. Elimination of
downstream channel and substitution of greembelts.

(3) Morrisen Creek, Czalifornia. Provision of Ope&n space
to save unique wildlife nabitat.

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

{5) Red River Reservoir, Kentucky. Moved dam five miles
downstream to preserve a valuahble and unique scenic

EOTEE.

(6) Tennessee Colony Dam, Texas. Moved site upstream to
preserve valuzble hardwood forest, new penal farm,
and a major wildlife area.

{(7) Columbus Lock and Dam, Mississippl. Moved dam site upstrean
to protect valuable paleontological site. Corps has
recommended the site be registered as a National Nature
Area.

* We have also terminated projects.

{1} Buffalo Bayou, Texas. Channel modifications to increase
discharge capaclty.

¢2) Carrabelle to St. Marks River, Flerida. Part of the
Gulf Intra-Coastal Waterway. Project would create
significant adverse enviromnmental impacts and effects
on the Alligator Harber - St. James Island area and
the long-term environmental loss would be far greater
than the benefits derived from the project.

{3) Jack and Simmerly Sloughs, California. Channellzation
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 lirigation 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 Environmenrzl Quality. 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 rhe limited resources available to us and prepare statements on
the most critical projects. We evaluated the projeets 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 alternatiwve 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
Natural 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 University 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
pericd.
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UMGE:  ITS ENVIRONMENTAL FOCUS AND IMPACT

Edward W. Weidner
Chancellor
University of Wisconsin-Green Bay

Two years of the '"decade of the environment" are behind us. Despite
all the effort that has been expended on developing a concern for enviren-
mental quality, we still encounter wide sepments of the population that
believe that environmental degradatiom is the result of 2 few careless
engineers and a few thoughtless industries. Millions of dollars and
millions of man-hours later, we have yet to develop an adequate defini-
tion of eavironmental quality let alene an adequate commitment o an
environmental ethic.

In 1966, planning began for z new institution, the University of
Wisconsin-Green Bay. The planners concluded that higher education was
far too aloof and far toco unconcerned with the major problems of the
world and the sense of soe¢ial responsibility of graduates. A university-
wide focus on a significant problem would help avoid these pitfalls.
among the major problems of the world, man and his environment seemed
to merit speclal attention, for reasons so cobvious that they need not be
outlined here.

Thus it was that in the fall of 196% the University of Wisconsin-
Green Bay opened a new university with a total institution-wide emphasis
on man and his enviromment. Chemistry, biolcgy, socielogy, 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 envirenment would be highlighted. Graduates with any of these
specizlties would be better sble to understand their own social responsi-
bilities. Through general education courses, an envirenmental awareness
and echic would be developed which would be strengthened by strong off-
campus experiences with community environmental problems. Hopefully, all
graduates would make contributions in their respective fields in regard
to environmental matters. In additioen, understanding and experience in
regard to one major social problem mighr 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 thar was nationwide and for
which every individual was in part responsible, There would be no Toom
for the saphistry of pretending that some men were Innocent bystanders.
Acceptance of social responsibility was explicit in the academie plan
and the time was now. This acceptance had to be by all people, from all
kinds of disciplines and professional aspiratioens,

Because of our educational commitment at DWCR, we have naturally
tried to create as model an environment as possihle at cur 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
enly after considerable study and deliberation. And yet during the
firse two years of operations at our new campus, 1969-71, it became
apparent that these planning documents were niot adequate for all time,
nor were they self implementing. 4and the logic behind them was not
necessarily evident te each newcomer.

Lnder these circumstances, and upon faculty advice, we developed
our own Environmmental Impact Beard paralleling in some ways the environ—
mental impact procedures of the Federal goverument and a few states.

The Board holds regular meetings, frequently weekly, and lssues an
excellent set of minutes. These minutes are widely distributed and read
with care. The Board can advise the Chancellor, any other senlor admin—
istrator, and even a faculty-student committee. If it chooses to do so,
the Board can inquire into amy envircmmental problem on its own initia~
tive. On rhe other hand, all committees or officers of the University
carrying out projects of any major importance for the University
environment, twst 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 comclusions and recommendatioms of the
Board are purely advisory, {t is already apparent that this advice will
almost inmvariably be followed., Quite naturally there has been a phasing-
in problem in the short run, since many prejects were underway at the rime
the Board was established. But for furure projects, the influence of
the Board is impressive.

I am reviewing the Environmental Impact Beard 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 1ts experience primarily because we believe that UWGE has
encountered in the last few months, in capsule form, the same kinds of
problems that underlie environmental impact analysls at the federal or
state levels.

For those wheo take eavironmental 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 of statement that 1Is adequate
in terms of presenting the possible environmental impact of a project.
Secondly, the time and energy of personnel, and the dollars that they
repregent, are a consideration. It is ebvious that an organizatien that
waits for an environmental impact analysis cannot proceed with the same
dispatch and the same short-range economy of effort as an organization
that doe= not worry about such things. The timetable of organizational
effort is effected by environmental impact analysis. Hawever, the wel-
fare of society is a2 long-range, not a short-range matter, and it has
become apparent we must as a soclety afford the expense of environmental
impact analysis, Thirdly, it takes rime for administrators and clien—
teles to get to feel comfortable with such a procedure. There may be
fears that an Environmental Impact Board will be unreascnable, or that
someone may try to "hang" a particular preject through this means.
Indeed, these fears sometimes may be justified. And it 1s well to
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remember that not all well-intentioned persons will come to the same
conclusions with the same datz Iin hand. Still, it is better to have
analysis objectively set forth, than to proceed by rumor or by tour
de force,

However, far more fundamental concerns have surfaced in UWeE's
experience with environmental impact analysis. Amyone 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 or undesirable
environmental impact?" No one can answer this gquestion without reference
to long-range plans for the use by people of the water, air, and/or land
affected by a project. For the most part, such long-range plans do not
exist. Existing planning and zoning is both spetty and frequently short-
run. Developing plana for long-range use tends to run counter to 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 iwpact might be.

There 1s ancther problem in identifying an enviromnmental impact.
Many think of an impact as being purely bilo-physical. Apparently their
view is that there is an undesirable impact 1f in some way a project
infringes on an assumed original state of nature. Others feel that an
impact is undesirable If it in some 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.
& future plan for use of an area including the soclo-cultural use as
well as the bio-physical is essentlal 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 acre planning area--
an intensively used, roadless academic center section, a peripheral
arboretum, and, in between, a less Intensive use area including vehlcular
access, parking lots, playing fields, and social and housing facilities.
Until the University has defined all three of these areas both in bilo-
physical and soecio-cultural terms, the Environmental Impact Beoard of UWGE
cannot make effective judgements on envirommental impact, nor can the
responaible committees or officers of the Unlversity.

Let us not deceive ourselves, Neither a well thought-out master
development plan nor an environmental impact board will bring magic
consensus on the desirabllity of a project from an environmental per-
spective. There 18 no one "best" solution 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 to such plans.

To return to UWGE: the Intensively used, roadless academic center
section of our plan is farthest along., Still, it has been criticized
by these who would prefer every building to have a view of the Ray.
(Perhaps a kind af throwback teo the picture window of our living rooms,



64

or strip zoning!} The peripheral arboretum has recently been defined

in detail, also. Still, some students have objected to the removal

of an old barn and farmhouse that would obviously have conflicted with the
naturalizing of an essential segment of the periphery. The center circle
in our planning area is the least developed conceptually. Even so, there
is little consisteney in the environmental advice we receive in regard

to it.

No, we who are cencerned with environmental impact analysis are
not launched on a search for a new general will, presided over by a
haughty and arrogant new elire. Rather, we are engaged in an attempt
to be envirommentally aware by making impact analyses and to permit
interest citizens and groups to have thelr views considered before
making decisioms with important emvironmental consequences. We must
remember that there will seldom be only one desirable environmental
alternatlve—-on occasion there may be none--and there seldom will be totral
agreement among those highly concerned.

Thug it is that UWGB has a direct operational interest in the outcome
of rhis Conference, as well as a broad institutional interest in che
proceedings stemming from its focus on 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 from you, at the same time we share our experiences

with you.
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A SYSTEMS APPROACH TO ENVIROIMENTAL IMPACT

John Armstrong
Director

Sea Grant Program
University of Michigan

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

1.

it establishes a natiomnal policy of envirommental coucern
against which all governmental actions can be measured.
With the establishment of this policy, it is no longer
possibie 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.

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, o
matter how dedicated, can identify all of tihe possible
alternatives to meet project objectives. Understandably,
agencies are reluctant to wait for a general consensus of
permissibility before starting a project. But through
the procedures of the Section 102 impact statements, some
good alternatives have been suggested, and some projects
of probable high adverse impact have been altered or
dropped,

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

Perhaps the greatest virtue of NEFA, and the reason for
viewing this act as 2 major advance in the governance

of our society, is that 1t reflects a move towards a
more syatematic approach to governmental decision-making.
It is perhaps the first major natiomal recognitiom, that,
in a modern complex society of millions of people, all
elements are interconnected. WNEPA is one of the first
challenges to a historically incremental and fragmented
national environmental resocurce policy.
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However, it is clear that NEPA, while good, is mor without its
problems, particularly when considering the complex problems of the
Great Lakes, NEPA, while a significant first step, may still be insuffi-
cient.

Considering the experience and background of those in attendance
tonight, and the subject matter of this conference, 1 will not take the
time to 1ist all the procedural and cenceptual problems connected with
NEPA, However, I would like to mention a few, either because they are
of particular importance to the Great Lakes, or because they camnot be
over-emphasized.

1. One problem which must be solved 1f the Great Lakes
as a natural system, is to be successfully managed,
is how to bulld a stronger working relationship with
Canada,

At the present time there is no formal Canadian input into the
Section 102 impact assessment proceas, Canada has been informed that
they are welcome to submit any infoymation which they feel pertains te
various United States projects, and that they have the same powers as
any other sovereign state in the U.5. 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,
not at just high levels.

There are several possible solutiouns to this preblem. The forma—
tion of a bilateral court to hear disputes over envirommental matcers
is one. Successful completion 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 additiom, we
must find methods that ave effective at less than the treaty or diple-
matic level, Research and information gathering is restrained by archaic
and binding diplomatic procedures. We need to have more freedom to deal
ditectly with our Canadian countarparts.

2. CEQ. In spite of high professional quality, the Council
on Environmental Quality is understaffed and under-
financed. Obviocusly, this problem is one shared by many
federal and state agencies, However, CEZQ faces ancther
problem which, while not unheard of in other agencies, is
somewhat unique.

GEQ's primary functiom is fo serve as advisor to the President on
broad policy matters and to undertake a general review of agemey perform-
ance, But some segments of the public have demanded that it takes on the
additional function of environmental ombudsman in relation to federal and
state agencles, Often the public feels rhat CEQ does or should have the
power to demand impact statements and to stop projects if the assessment
is negative. This is not its function, 1t is not properly designed to
carry our 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 to shake the puhlic's faith in government
and to ohscure some of rhe real potentials of NEPA. It is interesting to
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look at the number of 102 statements aver 2000--one becomes concerned about
the depth in which such critically Important statements can be reviewed.

3. Agencies and information. It has beceme clear that
one of the greatest problems in meeting the require-
mente and objectives of NEPA is rhat of insufficient
{nformation., The basic concept of NEPA i{s to increase
the amount and type of information which an agency
considers before it implements a program.

Tn its first annual report, CEQ 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.

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 ie to determine what the "relevant factors"
are for a specific problem. What are the performance measures that best
deseribe a particular environmental problem? The executlve, legislative,
and judicial branches all need a detailed procedure which ¢could be used
to arrive at thils type of determination. The need for such a procedure
1s evidenced in the fact that many of the debates which have occurred
aver Section 102 statements, such as that for the Alaskan Pipeline, have
centered around the question of what a sufficient statement consists of.
Sufficlency may indeed be a function of the type of resource issue
considered.

RBut even Lf this question can be resolved, there remains the very
real problem of develeping, 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
for dealing with such Infermatiom.

BASIC CONCEPTS

Broadening and Comprehensivenass of NEPA. Congressional interest
in technology assessment has been growing in recent years, Proposed
requirements of such assessments are similar to the environmental impact
statements of NEPA.

The basic premise of the proposed office of technology assessment
or similar arrangements is that technology 1s affecting not only the
natural environment, but also our social and economic systems. I think
that it is instructive, when considering the possible future of NEPA, to
leok ar the materials gathered by the House Subcommittee of Science,
Research and Development. From these studies of the need for technology
assessment and how to institutionalize it, it becomes clear that tech-
nology assessment is an advanced type of environmental impact statement:
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and I would like to propose that until the twe processes are somehow
combined or related, we will make only limited progress in eur ability
to eliminate undesirable consequences of federal, state, and private
actions.

Technology assessment is expensive. Initial attempts at techmology
assessment, carried out by the National Academy of 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 rechnology
assessment and envirommental impact assessment be combined, and be
tequired of all executive agenciles. Consldering 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 pointed out in a 1970
publication by the White House National Goals Research Staff, assessment
is of limited value without the guidance of some national growth policy.
Assessment can either be used te limit or encourage growth, and different
information will be required, depending upon which direction one wishes
to tske. With both technology assessment and environmental impact state-
ments, there is no explicit indication cf what is to be done with the
information derived from assessments. I think {t is fair to say that most
people think that it would be a good idea to have detailed information on
the potential results of a proposed activity. But there 1s in many cases
considerable reluctance or inability to do anything with this information
once it is obtained.

SUMMARY

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

However, the very existence of NEFA indicates broad-scale changes in
the natlon's goals., Just imagine how NWEPA 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 to percelve the need for such information, and to incor-
porate Lt into the decision-making process. NEPA is helping change this.
1f all of the "relevant factors' were considered before a declsion was
made, then social, politiecal, economic, and environmental factors would
all receive equal consideration. This is beyond the limits of accepta-—
bility within our system.

The question of environmental informatioen is basiec to the NEPA
concept. Lt is also a key factor im our entire philesophy of environ-
mental management. It has leng been recognized by concerned decision-
makers that information is the key to successful management, and without
adequate information, 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: {1) our inability te gather together and inter-
pret existing data about the environment (e.g., to convert existing
data inte usable information), and (2) a basic gap in our knowledge
about certain environmental phenomena, regardless of certain available
data or information.

This lack 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 intultive feeling about envircumental damage
caused or that whiel could be caused by a project or activity.

This, in turn, has led to a trend towards stronger and more cen-—
tralized authority over environmental matters, for 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 solld data
base is available to supperr 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.

My point here is that, I believe, our society has reacted to a lack
of information about environmental problems by creating more autheority
to deal with the problems, i.e., to implement a conservative apprecach.

1 think this is justified, to a certain point.

I pelieve we are now close to that peint. I would suggest that
there is now a temptation to continue the creatiom of authority, parti-
cularly centralized authority, when perhaps there is no further need. I
believe that the pendulum should swing back, just & 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
agencles have, in most cases, viable organization, sufficlent laws, and
probably enough authority to deal with most environmental management
sltuations. (I would exempt the problem of land use and development
from that category.)

What the existing state agencies need now are more men, MOre MOney,
and better information upen which to base decisions and formulate plans.
Let me quickly point out that I would qualify this line of reasoning by
including the variable, time. For information must be provided in suffi-
clent time to have a positive contributien to environmental management.
This, of course, leads back to s philosophy of conservacion, for in some
areas there indeed may not be sufficient time Lo generate adequate infor-
mation Lo satisfactorily resolve sn environmental issue-—e.g., where there
is a present indication of irreversible environmental damage occurring--
so that we are naver free of subjective decision-making about envirenmental

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 enviremmental matters. All we know now
is that the public responds to specific issues, but we know little or
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nothing about their real short— and long-term desires other than every-
one seems to want a "good" environment. What is good? And how mich are
people willing to pay to obtain and susrain a good enviromment? This
dirmension of our lack of information as is the case Involving technological
information also influences our philosophical approach to environmental
management. Many prejccts and programs are designed with the motte "The
Most Good for the Most People." This very virtuous but rather meaning-—
less approach leaves much te be desired with respect to use and protec-
tion of seme of our limited resource systems, particularly in the Great
Lakes. An example is the development of the ¢coastal and shoreland area
of the Lakes. Many of these fragile areas, if rhey are to be retained

ar even a fraction of rheir natural state, caanot possibly be developed
or used by all user classes for multipurpose 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 try and cover
all bases.

The environment is still seen by many as something to be exploited
by man (resources vs. commodity). There is still gemneral failure to
recognize that the complex societal goals of our system are totally
dependent upon a viable biosphere, and that the natural system 1s not
only influenced by, but also exerts a strong influence upon, these same
goals. A good example of the effects of a lack of good informatiom about
the envircnment is found in the current cOnNLTOVersy over the so-—called
Muskie Bill recently passed in the Senate and now being considerad in
the House. This legislation will have significant impact in the Great
Lakes as it will acress the nation.

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

Thus the arguments are over the wrong issue; the real lssue is
whether the total ameunt of pollutants entering the national system need
to be reduced. At this time a conservative rationale is required. I
believe we do need higher degrees of waste remeval, but this is not based
on sufficient information.

SOLUTIONS

In looking for solutions to these and other problems associated
with NEPA, I think that it is important to emphasize moving beyond NEPA'a
rather limited houndaries. ‘Lhree elements which I would like to strcss
are (1) the expansicn of our definirion of enviroament, thus increasing
the concept of assessment; {2) the development of gufficient tools to
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allow the necessary assessment; and {3} the means of increasing the
involvement of the general public at a time when "experts" and govern-
ment are invelved in more and more far-reaching environmental decisions.

(1} A first step in moving beyond NEPA might be to establish some
form of citizen review outside of the executive and legislative branches,
and outslde of government bureaucracy. The Hart-McGovern Bill [House
Bill 3055] is one possible alternative. This bill is based upon
Michigan's innovative legislation which allows Michigan citizens to
bring suit agalnst anyone causing envirvonmental damage. Fassage of this
legislation would allow citizen review of activities affecting the environ-
ment. While such a linkage to NEPA must be considered more a court 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
ecbvious objection to such a step 1s that it might breed a crippling
number of nulsance sults. This, however, has not been the case so far
in the State of Michigan.

The questicn 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
our whole society. What do people really want?

{2} Many suggestions have already been made for various forms of
reorganization within the federal government. Perhaps one of the most
interesting suggestions, if only because it has been arcund for thirty
years, is for the formation of a Department of Natural Resources.

Another possibility is to place CEQ or some other orgauization between
the executive agency and the cffice 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 reorganlzatlon patterns. The reason for considering
some form of reorganization 1s, 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 reerganizations is that all too often the same
thinking, the same approaches, and the same results continue, only now
under a new name. And often the original objective of reorganization is
lost in considerations of administrative or of efficiency or budgetary
constraints.

(3} It is clear that one goal of NEPA 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 agencles
insofar as they were not given sufficient tools to develop the statements.

No matter what institutional arrangements are esrablished to Insure
that all relevant factors are considered, they are bound to fail unless
at the same time an effort is made to develop better methods and tools
for determining what all the relevant factors are, making these available
to those who propose an activity.
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1 would like to presenmt to you, as people who could play a major
role in implementing it, a concept which we have been developing as part
of the University of Michigan Sea Grant Program,

Before stabilizing the water level of Lake Michigan, 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 activities.

1 do not assume to have a complete definition of what a preper asseasment
would entail. Ir should certainly coutain a consideration of both the
adverse and the beneficial impacts of each activity upen the secial,
eultural, econcmic, technological, and ecclogical systems,

I suggest that the Great Lakes coastal zone system presents not
only an ideal opportunity for a long-range cooperative research effort
to establish the capability to undertake comprehensive analysis of
resource utilization activities but represents cne of the most rapidly
developing resource subsystems of the Great Lakes. Scoeial, economic,
and political values will always play a majer part in man's use of
natural resources. But if, as indicated in NEPA, our nation wishes to
reduce the number of adverse impacts upon our environment, we must have
some type of comprehensive systems analysis capability, available to all,
rather than continue te rely on values which usually fall to recognize
the colerances 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
this, presenting it as an information system concept, rather than a
specific proposal.

1. The first step in 3TA would be to establish a three-dimensional
grid system for the entire Great Lakes eoastal zone. This grid system
would encompass the submerged lands, the water, the shorelands, to some
extent inland areas, and the atmosphere.

9. On this grid system one weuld start a long-range project of
mapping the parameters and variables of the natural system and subsystem
components. If the results of all Great Lakes research could 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 to years,

With this objective in mind, it becomes clear that cell size weuld
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 form which could ewventually
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 activities or sets of activities that deo
or might occur within the Great Lakes coastal zone.

We have identified a number of facteors which influence the impact
activity will have upon the Great Lakes coastal system,
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a. FEach 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 snowmobiles would have mere disruptive peotential than craoss-—
country skiing. This potential for disruption, combined with the natural
tolerances of an area, will 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 comtrolling factors in an activity's impact. Again using
snowmobiles as an example, five snowmoblles per square mile can have
considerably different impact than fifty, and leisurely sightseeing con
tnese machines can have a different type and degree of impact than
racinpg them.

c. The duration of an activity alse is an important variable.
lany resource systems can tolerate {we now know) a conslderable amount
of activity over short periods of time. Hewever, 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 the areas affectad.

d. 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 transportation systems, utility corridors, and communications net-
works can have a simllar effect. Under present conditions it would seem
unreasonable and rather difficult for an agency to consider its proposed
activiry in relation to other concurrent activities. Yetr the resulting
impact of rhese interlinked activities can be synergistic or neutralizing.
Incremental assessments concerned with fragmented sectors of the nactural
or human systems may not begin to identify all of the pertinent factors
which should be considered.

1r might be possible to get around these difficulties if all of the
activities, and thelr impacts, could be interlinked in the inventory
system menticoned sarlier.

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

Te deal with the impacts of these activity networks one could conm-
bine the impact factors which I have mentioned to comstruct 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 of the activity network and disrupt the
dynamics of human and natural systems, and interfere with other activities.
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For recreational fishing such a network might include a demand fer
better water quality, the increased demand for shoreland residential
housing, crowded boat facilities, and conflicts with other water or
shoreland activities.

If such a system could be established, the porential applications
are at least in part, obvious, and I think sufficient to warrant further
consideration. One of the most cbvious applications would be to provide
a service to state and federal agencies. Through the use of this design
and management toel, 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 our goal of how to use research
findings in pelicy making,

As a last recommendation te you, I would like to suggest a specific
mechanism by which the questioen of information and concepts like the STA
might be approached. As L mentioned earlier, I believe the need for
further creation of management authority ls not critical. There has been
considerable discussion in the past three years about various institu-
tignal arrangements for managing the Great Lakes. I would again hypothe-
size rhat we need to pay more attention to development of sufficient
iaformation for existing agencies and instituticnal arrangements.

Une could visualize, and I have, a management authority say for Lake
Michigan made up of the four bordering states. 1 would propese, however,
that instead of a management authority that we consider the creation of
a "Lake Michigan Environmental Information Center." Such a center would
be created as a nom-profit entity by the four states bordering Lake
Michigan. It would have responsibllity to collact, assemble and display
existing data on Lake Michigan. It would alse have an in-house capability
to carry cut extensive monitoring programs of its own. It would net be a
research institute, but rather a center for determining base line measure-
ments, inventory of waste inputs to the Lake, projection of waste loads,
asaessment of the effecriveness of waste treatment faciliries' construc-—
tion on water quality, etc, It ecould contract with universitles to carry
out applied research in specific areas where a lack of fundamental knowl-
edge regarding environmental quality was indicated. It could implement
the space-time analysis concept that I discussed earlier.

It would be necessary to 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 to the Center.

Monitoring activities of the center would be for two major purposes:
to ascess che effectiveness and impact of the various state water quality
regulations and to assess the effectiveness of waste Temoval programs In
the states. As remote sensing technolegy develops via airborne and
satellite applicativns, the center could coordinate ground truth and data
collection activities For the entire Lake.
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The center would, at regular periods, issue comprehensive state-
ments regarding the flow of materlals into the Lake and the water
quality of the Lake as indlcated by a variety of different indicators.

WHO? Senate Bill §.1113, the National Environmental Center Act of
1971, which has been passed by the Semate, is a possible starting point
for such a cooperative long-range research program and center. Other
federal and state purposes cculd be used to support this concept.

CONCLUSION

NEPA is a first step in allowing us to use the natural systems of
this planet without destreying them, and witheout inadvertently changing
our whole system. It is a good first step, signifying an immensely
important shift in publie attitudes toward natural resources, and
hopefully many states will adopt similar lepislatiom.

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

The problems invelved in establishing such rools are great, and
once created would have considerable impact upon existent social,
political, and econemic decisien-making theory. But the need 1s greart.
If we contlnue Lo assess our actions with partial infermation, we could
find ourselves in a situation like the man who finally got to the top
of the ladder and found it was leaning against the wrong wall.

Footnote

lgnvironmental Quality. The First Annual Report of the Council on
Environmental Quality. Auwgust, 1970. U.S. Government Printing Office,
p. 22.
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CONCEPTUALIZING ENVIRONMENTAL IMPACT

Paul Sager
Associate Professor
University of Wiscemsin-Green Bay

The term, environment, is a most inclusive one. Problems associated
with the analysis of Envirommental Impact certainly have their origin in
the all-inclusive nature of the term., In the same sense, a definition
of Enviroomental 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 teo assess the effects of wvarious
actions on the envircmment. Ir seems likely that this detailed approach
to assessment, if not evideat already {(USGS Circular 645}, will be dis-
cussed later in this conference. Therefore, ir appears permissible to
pursue scme thoughts of a more general nature on this questicn of: What
is Environmental Impact?

Any activity which results in an alteration in rhe environment or in
any of the components of the environment can be regarded as having an
impact, Consequently the guantification of the alteration becomes the
critical constraint. In light of the fact that the alteration may be
manifest in any of many sets of factors, the question of norms cor stand-
ards or guldelines becomes very obvious. Is there a normal or standard
against which assessment of alteratioms can be made? Obvigusly in most
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, alteratlon remains a relative ceomcept. If the 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 absclutely as well., It is possible for
water of 353°F to be relatively warm to the touch when the ailr temperature
is -10°F!

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

It appears to be premature to coustruct a framework of critical
factors and associated valuve scales in the absence of a widely accepted
philosophy of eavironmental 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 of defining environmental impact. One is ecolepgieal in
nature and the other is more human oriented. Both are guidelines that
raise the question of long-term effects on man as an organism and on
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natural ecosystems which are an integral part of the biesphere and an
integral part of man's existence.

Other generations will fellow the existing ones. Decisions mads
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 organisma. It is an
accumulative phenomenon that is a function of the many susceptible com-
ponents of the environment. The type of damage that is most significant
is that 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 impertant also
to appreciate the momentum of the dominance, both biolegical and techno-
logical, that he has developed over a relatively short period of time.
During the early stages of his evolution, man spent aver 100,000 years
adapted to a natural environment, 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 30 years. One must question the recent
proliferation of steel, concrete, asphalt, and flashing lights in the
context of effects on an organism rhat 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 abllity to tolerate or adapt, both physically and mentally,
to the altered, artificial emvironment that is rapidly being created. It
is difficult to determine 1f such a philesophy is presently being incor-
porated inte the concept of Environmental Impact. It appears that we now
consider only changes in the immediarte physical envircnment, Man is too
frequently excluded from the biotic component of the envircmment 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 sensitive 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 deterioratiom, in effect, can be multiplied
and extended over large areas of the blosphere. The gquestion of the
temporal summation and spatial extension of effects thus appears to be
critical enough for greater consideration in the assessment of enviren-
mental impacts.

A related conslderation 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 gome imto the
natural development of these areas. As such, they represent a herltage
of great value, not only of ecological importance but also estheric and
psychelogical.

Ecologists see the value of diversiry as a stabilizing element in
nature. The diversity of plant and animal communities represents the
hasis for the "web of life." Stability in the natural component of the
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environment 1s 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 remairing 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 enviromment.
Moreover, each biotic province needs its own undisturbed areas for this
type of study and use. It is further sugpested that diversity in the
landscape performs an important esthetic and psycholegical role for man

as a sensitive organism in the biosphere.

Included in the general philosophy which should be a basis for
envirommental impact analysis is the fact that the natural components
of the environment represent integrated systems. The lmpact of various
acrivities on rhe environment, then, must be assessed not in terms of
isolated physicel or biclogical or chemical factors but on the basis of
effecrs noted or predicted for the total system. The impact of activicy
is generally a dynawmic one, with ramifications in compartments other
than rhe obvious cnes. So the appraisal of impacts cannot be made
statically. The environment represents a set of intarcohnected components
and must be analyzed accordingly as an active, dynamic system., Disrur-
bance of such complex systems are fregquently detected at a point in time
much later than at the time of 1lnitial impact.

In summary, it seems that guidelines are critically necessary for
evaluating the question of when 1s an activity having or going to have
a serious enough impact on the environment to justify curtailment of
that activity. A precursor to the formulation cf those guidelines might
be the general acceptance of a philesophy of environmental values stress-
ing the role of the natural landscape in maintaining an appropriate
quality level of life for mwan in the biosphere. It appears to be parti-
cularly necessary to critically evaluare rthe 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.
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COMMUNICATING IN IMPACT ANALYSIS

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

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 then, how to cope with it, are the two greatest problems facing us
today. A crystal ball is needed! But, upon closer inspection, it
appears that communication may be even more seriously needed,

The Naticnal Environmental Policy Act of 1970 has been hailed by
many as cne of the first acts of Congress that is foreing us into the
necessary communication. Tt is usually much easier to talk about some-
thing than te put it in writing. Now, however, for the first time
certain projects necessary for the benefit of society have to be eval-
uated 1n 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 locks 1ike a good process,
and the Council of Environmental Qualities 102 Monitor" gives long
1ists of such statements. However, the guestion of whether or not the
content of these statements will really be significantly reflected in
the actual projects remains to be seen. When the statements are not
regarded as more homework, but as & useful tool to be used to give us
a better enviromment, then progress will have been made. At this
conference thers 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 exvected until several
years hence because it will be based on environmental research results
that will take time. "The goal of the Project Sanguine Envirommental
Compatibility Assurance Program remains to ensure that an operational
ELF {Extremely Low Frequency) communications system, if desipned and
displayed, would be compatible with the environment."

In the Sanguine Project there are two major areas of impact: 1}
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 sacond concern I can address myself
to, and as one trained in wildlife ecology, I kmew the creation of "edge"
in that kind of northern hardwood habitat would be very beneficial to
wlld populations, especially white-tailed deer, ruffed grouse, snowshoe
hare and mapy small birds and mammals. But, therein lies the necessity
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for careful research on the electromagnetic effects on animals. Suppose
research does revezl some subtle effect but the Navy concludes It is
negligible because of the limited wild populations that now exist in the
area. This conclusionm could have a sipnificant impact if the populations
became concentrated in the distyrbed areas, thus becoming vulnerable and
hence serving as reservoirs of "slightly affected 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 germinatien. Predicting the envirom-
mental impact for this huge project is a costly, time consuming process
for a project having a very debatable purpese.

Another concern that pertains to statement preparations has to deal
with their contemt. A survey of environmental impact statements indl-
cates that a special jargon is emerging. The category pertalning to
"Land Resources Protection” contains such statements as ". . . would be
preserved In rhelr existing condition or restored to natural conditions
after construction is complete.”

—or "Water Resources Protecticn” contains such statements as
"construction contracts would include envirommental stipulations pre-
venting polluticn of streams and lakes by fuels, olls, bitumens, calcium
chleride . . . and by erosion after construction is complete.”

-or "Protection of Fish and Wildlife" contains such statements as
", . . vequired to perform the work at all trimes according to environ-
mental stlpulations that prevent interference or disturbance to native
fish and wildlife.,

The above types of statements are hard to argue with and Lhey put
the agency preparing the statement c¢n record as to just what they will
do-—ar sheuld 1t be intend to de? Being human and possessed with senses
with which to percelve our environment, we are aware of the gap that
usually exists between what is intended and what actually happens.
Someone once sald the "road to ruin is paved with good intentioms."

We know it is impossible to "prevent interference or disturbance
to native fish and wildlife" during most projects where they exisc.
Why not say, "attempts will be made to minimize interference or dis-
turbance tc native fish and wildlife?" At least be realistic in the
preparations. In reality, what counts most is what happens if an okay
is glven and then an infraction occurs. Herein I feel lles 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 shead to circumvent others we can perceive on the
horizan., What cencerns me 1s how realistic are wa? 4 healthy, thriv-
ing biological community is one in which much diversity exists. We
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humans seem to ignore this as ocur activities encourage the momotypic.
When our viilage parks become clogged, we build bigger highways to
"open areas.” Then, as they become clegged, we go on from there.
Granted, we cannot stop in time. We are 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 the guesses must be
educated ones.

All the responsibility for resource management should not be placed
on public agencies. People, local, county, state and federal govern-
ments, and industry, for example, are all pressure groups. Fubliic
agencies are obviously for the public, therefore they are very sensitive
to public pressures. The need for progress usually results from the
chance to make a dollar or from pressure—-both are strong incentives.
How the project for progress proceeds is the debatable issue concerning
us today.

Should a ecity highway by-pass cut through a park, avoid the park
but destroy the aesthetics of half of it, or go slightly further cutside
the city and avoid the park altogether? It sounds like a simple problem,
but its solution depends on whether you belong to the city council who
wants development in the area and a series of beltlines, or to that
segment of the population who believes parks are more than ball diamonds,
swings, and sandboxes, or a member of the highway department who must
plan transportation routes and wants the most read for the least money
and public confrontation!

In summary, decisions have to be made and people must make them.
To 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 from a
diverse number of sources. This requlres communication, which to me is
one of the most necessary ingredients for the success of utiliezing
anvironmental impact analysis as a tool to be used in building a better
society.
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SOCIAL ASPECTS OF ENVIRONMENTAL IMPACT
Per K. Johnson
Azsistant Professor

University of Wisconsin-Green Bay

I. Expansion of Concept

The concept of environmental impact cught to be expanded to include
concerns for the social ramifications of any project under consideration.
Questions should be asked such as: Will the project adversely affect
the life styles of the residents nearby? Will it cause disruptions of
well established behavior patterns of a substantial number of people?
What will be the results in the social structures which exist in the
area? With proper attention to these topics we can help assure that
public prejects 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 contrel, and safety can easily be attended to. But
what about the more intangible effects on the neighborhoods 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 to measure, and
almost impossible to anticipate. But because these concerns do not lend
themselves to measurement, they should mot be ignored. In fact, they
should receive the bulk of the attention, because by focusing on these
things, we might discover indicators of disruptions of the social environ-
ment at an earlier stage. In connection with the present example, there
is some research which can be applied.

Kevin Lynch at MIT has for a number of years conducted studies in
the area of urban behavior. Specifically, his interest 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 part of a person's development of a proper self
identity. We form images of the setrtings we cccupy 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 aid
in his identification with his surroundings. The characteristics of the
image of the city that the person forms depend on the qualities of the
setting. A small neighborhood which has distinctive qualities and is
easily defined zllows stronger feelings of identification than an amor-
phous area with characteristics and boundaries that are more difficult
to define. As an example, in many cities the size of Green Bay, there
are resldential 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 identiry 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 ou a neigh-
borhood it is vital to consider the qualities of ithat neighborhood which
benefit its residents. A highway preject through an urban residenrial
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 pecple who find themselves cut off from the
reast of the city by a concrete barrier will also lose part of thelr
feelings of affiliation with the elty, which might, in turm, 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 thelr effects, we may wondevr about
the long-term consequences on the residents who find themselves surrounded.
Some of the worst mistakes of the past have come back to haunt us. The
failure of the Pruitt-Igoe housing complex in St. Louis remains as a
brutal public lesson concerning the comsequences of ignoring some impor-
tant sccial variables.

11, Dbefinition EE_Social Variables

Let us now try to identify some of the social variables which ought
ro be considered in any environmmental impact analysis. In spilte of
difficulties in measurement, these variables should, nevertheless, be
artended to. First, and perhaps most important, there are concerns for
the life styles and behavier patterns of the people to be affected.

Some of the most cbvious disrupriens, such as physical relocation, neise,
pollution, and traffie volume, can at least be gquantified. But the
puzzling guesticns arise when we are confronted by questions concerning
the loug—term a2ffects of these on the life styles of the people involved.
Will the project mean major changes in recreation patterns? Will it lead
to alterations in pedestrian uses of the affected areas? What will be
the effects on shepping habits, routes to school, or neighborhood soclal
patterms.

Secondly, there is the elusive term, quality of life. There is
1ittle agreement on its meaning, yet the concern for {ts preservation
is strong. As scientists and professionals concerned with the protection
of the enviromment we must insure that projects of which we are a part
do as little as possible ro degrade the quality of life of the people
affected. Quality of life might be operationally defined in terms of
pehavior 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
ascerrain the impact of a project on the gocial environment, we might ask
pepple what they think of the potential alternatives. If it becomes
clear that rhere ls strong public sentiment against the completion of a
particular project, it may be advisable to change the plans in accord
with those sentiments.
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III. Heasurement

Now we come to the question of how to get the social data necessary
to make enlightened decisions, I will in this connecticn briefly mention
one line of studies which has led te¢ tangible effects. 1 see the neces-
sity of including some social scieénce research in most environmental
impact analyses. It will not be sufficient to sample the social winds
and then, on the basis of these hunches, make decisions which will affect
large numbers of peuple without suffering the consequences of what might
be a disastercus decision.

What is called for is a systematic series of studies using one or
more of the following techniques. The most straightforward approach is
to sample the opinions of 2 random selecticn of the pepulation involved
in order to determine what the prevalent moocd is. This can be done by
either the direct interview techmique using a trained interviewer, or
by the use of questionnaires which can be distributed in a public place
or mailed to the respoudents. In either case, the information gained
from the answers to carefully worded questions allows public officials
to 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 Bay Area. In trying to evaluate present hous-
ing projects through the uee of questionnaires, she not only obtained
data on the residents' attitudes toward the present situation, but she
provided information 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 wmiddle-income,
garden apartment} Easter Hills, a lower-income, townhouse project; and
Geneva Towers, a high-rise, lower—income development. She found that
in the first and, to some extent, the second, the important secial
variables concerning needs for privacy, convenlence, safety, and general
habitability had been taken Imto account, and the results were that the
residents were more satisfied, they 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 vandallsm, quick turnover,
and a general dissatisfaction with the surroundings. The impact of that
social environment was, for the most part, devastating. Studies such as
those of Miss Cooper are fairly easy to conduct and they yleld valuable
data for anyone attempting to analyze the 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
inquiry, yet it is too often overlooked when it comes to social research.
If the guestion concerns the number of people who use a particular wilder-
ness area a strategically placed observer can determine this easily.
With that information, the declsion can be made whether or not the area
is suitable for the intended project. Observatiomal techniques can also
be used in urban areas. We are presently completing a2 study of the use
patterns of selected urban parks in Green Bay with the objective of
determining who uses these parks, for what purposes, at what times, and
in what kinds of weather. This information will be fed te the local
park and recreation department to be used in decisioms concerning
remodeling of present parks or the construction of new ones. What I am
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suggesting is that the use of observation can not only gain basic data
on human behavior, but can be used as a feedback locp in the decision-
making process in the desipn 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 reecords, library records, and other public records contain
information on the attitudes, preferences, and behavior patterns of the
population. They are available to anyone.

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

Eugene Robkin
Asgistant Professor
University of Wiscousin-Green Bay

"One loock is worth a hundred reports.” --Japanese Proverd

"Ss 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 rhose environmental Impact
statements avallable to me, WNow it is true that these are a small sample
of the impact statements thar have been prepared, and it is true that
conclusions drawn from such small unrepresentative samples are unreliable,
but it is alsc 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 statement, I am not counting as mathematics such
statements as, "'probably the follewing will be the case' which occurs in
many of the statements. As it is used, that sort of phrase is a conven-
tionalized replacement for, '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 preblems are both ill-formulated
and not readily quantified. In the absence of firm quantified standards
for impact, mathematical analysis cannot deal readily with the guestion
of, "1s the impact sufficiently great to warrant termination of the pro-
ject?" or "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 gualitatively similar. That is,
relative judgments are much easier than absolure ones.

I would like to provide a few warnings about the employment of
mathematicians on problems such as this. You should not be surprised if
a mathematiclan agrees to congider the problem offered and returns with
a mathematical treatlse with unidentifiable connections te the original
problem. It is not surprising that an ill-formulated problem leads to
an ill-connected soluticn. After all you have effectively hired a man
to look for something without telling him what it is, or when or where
you lost it. Like the drunk in the well known joke, he not only locks
where he finds light, but he picks a part of town where he is comfortable,
and he stops locking when he finds something that Interests him. Lf you
are lucky vou will recognize some vse for what was found. There is a
possibility that the mathematics will be interesting and useful--to
mathematicians.
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What often happens in these cases is that in some areas the mathe-
matice 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 temder mercies of the computer and the
machematiclan. In the early days of large computers there was con-
siderable optimism about the use of computers for automated translatioen
of languages. It was the failure of this optimism which has led to mch
more sophisticated views of language on the one hand and greater clever-
ness in the use of legic in computers on the other. Oune classic check
on a translation is the double translation. A statement in English, for
exampie, is translated to another language znd then that statement, as
an original input to the program is transtated into English. The close-
ness of 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 trial was the good old English proverb "The
Spirit is willing but the flesh is weak," After the double tramslation
the new English rendering was, more or less, "The Vodka is OK 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 wreng with this process, it is dishonest to use the
mathematical result as "proof” of the correctness of the a priori posi-
tion. The ecircularity of this kind of argument is painfully obvlous.

The second great difficulty in the application of mathematics to
problems which are both as difficult as the impact problem and as ill-
formuiated as that, 1s 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 cne variable lead to small changes in
others, Whatever you may mean by "small." It may come as z surprise
to some, but I hope mot, that the real world is simply not linear.
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 ¢lose to some uniquely
dear tree and required its removal. Foothall games are often decided
by fractions of an inch in the position of the ball or of some player.
1 do not recall who first used the following example but it is a good
one. It is hard to imagine an event more trivial in a linear and
stable world than the introduction of a diphtheria bacillus onte the
mucous membranes of a buman, or an event with such possibly cataclysmic
results. Forcing environmental problems inte the Procrustean bed of
linearity will lead to fatal errors in any determination of ahsolute
impact. It is less serious if the goal is a relative judgment between
two closely related alternatives.

Along with the retreat to a linear world goes a retreat to a quan=
tifiable one. It is tco easy to emphasize in any analysis those factors
which are quantifiable, and to ignore other factors which have not or
perhaps cannot be quantified. You can see this in many highway route
selection computer programs which emphasize costs, construction times,
mlleage, maintenance, numbers of bridges, and the like. The
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mathematiclan and the computer camnot yet, if ever, substitute for the
kinds of political, moral, ethical, and biological determinations that
you are being called on to make. "COMPUTER" is not a mystical synonym
for "GOD. n

¥ou will note that the National Envirommental Policy Act of 1970
in Sectiom 102, Subsection C, part IV, regquires that envircomental
impact statements address themselves to the relationship between local
and short-term uses of the enviromnment and long-term effects. I know
of only one that attempts to do s6, The other envirommental 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 of the hand. This assumption may have some merit when dealing
with the impact of a highway route through an established urban area,
but I personally doubt it even for that situation. It is clearly wrong
when the change itself acts as an attraction te further change. As
Profegsor Eugene Odum has said ". . . an Interstate Highway is one of
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 artempt to deal with the future. I know of
one analysis that makes a real attempt to do this. You may know of
others. 1 am referring to a computer program for evaluating alternate
highway routes proposed to £i{ll in a gap in Interstate 753 near Atlanta,
Georgia.l 1 do not think that a description has yet appeared in primt.
I assume that coples are available. You will note that this program
dealt with a strictly relative problem. There were eight specific
alternatives considered. The inclusion of the long-term effects in this
program served to separate the proposed highway routes into relatively
high and low impact categories. A test run with only present lmpacts
accounted for, that i1s, igroring the future, suppressed these differences.
This one example suggests to we that the inclusion of long-tetm effects
in envircenmental impact statements will prove to be an extremely useful
tool for distingulshing the relative magnitude of effects.

10ptimum Pathway Matrix Analysis Apprcach to the Environmental Decision
Making Process —---- Testcase: Relative Impact of Proposed Highway
Alternatives, Institute of Ecology, University of Georgla, Athens, Georgia,
1971,
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SOME PROCEDURES AND PROGRAMS FOR ENVIRONMENTAL IMPACT ASSESSMENT

Jens €. Sorenson
Graduate Researcher
University of Califormia-Berkeley

The prohlem of systematically relating the actions of a proposed
project to possible changes of environmental conditions has been well
recognized by agencles with responsibility for preparation or review
of impact statements. The problem has been growing in recent months as
new guidelines (by CEQ, the courts, or the agencies) have continued to
expand the scope of environmental conslderations that should be taken
inte account when preparing or reviewing an impact statement,

The first attempt te systematically relate project actions to
environmental condition changes was the United States Geologic Survey’s
Circular 645, by Leopold and Hanshaw--which 1 believe most of you are
familiar with. To my knowledge the USGS circular is still the only
impact analysis published, although T hear that Battelle Institute has
recently prepared a pracedure for the Bureau of Reclamation, which 1
understand has had limited distribution.

According 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 action-activities, The USGS procedure has
proven to be of value on two counts. Filrst, by providing the first
comprehensive listing of factors that should be considered in impact
statements. Secondly, by demonstrating ta other agencies tlie possibility
of factoring the enviromment into discrete characteristics capable of
being analyzed for condition change. However, 1 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 (or cause) and the consequent environmental effects. 1t is well
known that the environment operates as a complex system and can not
zecurately 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 condltion changes which
in turn can each produce cne or more subsequent condition changes before
resulting in one or more terminal effects, An example might be highway-
cuts or fills thar would initially cause erosion of soil off slopes into
streams, but which subsequently would increase stream turbidity, shoaling
of water course, or alteration of stream channel regime. These in turn
would Increase stream flood potential, hlock 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
batween initial cause and terminal environmental effect exists but It
does not indicate the nature of that relationship. For example, the
matrix relationship between dredging and water quality might be due to
turbidity or release of toxic minerals or could be attributable to
several conditions., In order to describe the exact relatlionship the
reviewer or proponent is advised to construct detailed matrices or give
an explanation in the text of an accompanying report. The matrix in its
present state of development is too ambiguous to show cause/effect
relationships and therefore not of assistance in enabling the preparer
to determine both how and what the changes in environmental condition
will be. Likewise, unless the matrix relationships are explalned, the
reviewer of the impact statement will be unable to see how the relation-
ships between project actions and envirommental condition changes were
determined. Tt appears that a person who could explain all the complex
matrix relatiomships would not meed to rely en the USGS procedure to
write or review the impact statement.

A4 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 group—-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 tec relate all the signifi-
cant coastal resource uses to thelr 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 to project actions.

The present display format is read most easily by starting with
"use" at the upper left corner and proceeding across and down to "causal
factors" ("activities'). From there move down and across to "initial
condition change,” "subsequent condition changes,” and "final effects."
Adjacent to "effects" are columns for describing corrective actions or
control mechanisme that might be employed to mitigate or eliminate the
adverse effects identified in the preceding cclumn. Such a iisting of
specific adverse effects and corrective reactions permits comparison to
be made among project alternatives as to environmental impact either
with or without corrective actions taken. The last column to the right
was added ta provide at least one specific reference to each cause-
condition-effect network. References would serve several purposes.
They would establish a degree of relevance in terms of actual site and
time circumstances. That is, past known occurrences and what the net-
work indicates as a possible future recurrence. Beferences would also
indicate the risk of an impact occurring on a particular location; more
specific relationships between causes, conditions and effects; and pro-
cedures to avold, minimize or correct the adverse lmpacrs 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 to describe the impact.
However, the problem of extracting only the information relevant to the
project has been encountered when actually using the network display.
To correct this situation we are presently computer automating the
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networks. Computerization will allow us to easily add, delete, or
correct the display according to new impact analysis informatien. 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 perfod of time (particularly
social and economic information).

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

USGS has attempted to include on one sheet both the definitive
listings covering virtually 211 project actions as well as all environ-—
mental conditions that could be impacted. The attempt to combine these
twe on one sheet has produced a matrix too cumbersome to work with
because of its size but yet not specific enough to fully describe a
project's actions eor the resultant environmental conditions impacted.
It appeare to be far more practlical to develop impact identification
formats for each major project type.

Recently 1 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 Fransisco Bay region
among the regional offices of the agenclies. The purpose of the survey
was to determine 1f the apencies had independently developed 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 impact statements.

I can recommend to you the onme impact identification procedure that
I did find, It was prepared by the Environmental Protecticn Agency for
review of sewage disposal projects. It is in the form of a checklist
of eavironmental factors which may or may not be impacted by sewage
plant location or change in operations. However, it still remains for
the propenent of the sewage facility and EPA to determine how the actions
associated with the operation may or may not relate to the envircnmental
factors listed. The impact network methodology could be consrrucred re
relate the actions normally associated with a sewage plant 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 guldelines. The coastal impact networks
described earlier have been applied in this mamner 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, confliect with
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the areas planning program, or development of open space penerated 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?

-1s the 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 on the
environmental impacts of development that they will generate, The
recent Federal Highway Adwinistration guldelines for implementing the
NEPA (Memorandum 90-1) are particularly expliclt regarding consideration
of a highway's "long term effects." They cite and I quote, ". . . fore-
sgen changes in land use resulting from the highway improvement cr other
similarly related items that may either limit or expand land use, affect

water, air, wildlife, etc., and other environmental factors." The
memorandum alse cites as an example of irretrievable commitment of
resources, ". . . a highway improvement which provides access to a nen-

accessable area, acting as a catalyst for industrial, commercial, or
residential development 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 not
most cascs, 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 i quite apparent that future impact statements will have to
consider a much larger scope of environmental lssues as well as extend
their coverage to social, economic and political conslderations. To
accomplish this all encompassing task with any degree of precisioen,
agencles will have an even greater need to develop systematic impact
identification procedures and give some order to the welter of enviren-
mental considerations pessible. I would recommend that Federal
Agencies develop an environmental impact identification procedure for
each project type for which they are normally the proponent or reviewer.
I would alsc recommend that the impact identificatien procedure consist
of cause—condition-effect networks that would facilitate connection of
project types specific actions to impacts known to have occurred in
response to these specific actions. I would assume that the proceduras
would best be developed if the agencies that normally propose a project
type collaborate with those agencies that have specific respensibility
for reviewing the impacts associated with that project type. An example
would be tihe Highway Administration requesting assistance from HUD in
preparing networks describing the impact of highways on urban areas; oy



101

requesting EPA assistance in preparing network relationships between
road cuts, f£i1lls and erosion Impact on water bodies; cor requesting from
U565, networks describing the effects of highway's impervious surfacing
on stream flow peak discharge.

Judging from the record of project types listed in the "102 Monitor,"
impact identification formats are most needed for review of highways,
impoundments, flood=control and stream channellzations, deep draft
channels, water supply systems, sewage systems, power plants, alrports,
timber harvest, solid waste disposzl, excavation, and mining. This
enumeration adds up to eleven impact identification formats,

I would like to stress the point that the use of cause-condition-
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 impact in a location context, the network identification of
terminal effects must he related to the environmental conditions. We
begin by asking, '"What will be the intensity and distribution of
changes in the actual conditions censtituring the envircnmental system
of the project areal"

This question brings me to the second part of this paper which 1is
assessing the significance of pessible environmental condition changes
o the actual functioning of a region’s environmental, social, and
economic systems. This bears directly on the situatlon that emviron-—
mental impact statements are rarely prepared in conjunction with amy
ongolng regional environmental planming or research programs. Generally
this Is due to the lack of comprehensive environmental plamning programs.
The proponent or reviewers impact assessment of how the project might
change environmental conditions on a system—wide basis presently depends
on sparse amounts of known envirommental information or on a rush job of
collected original information, Therefore, it can mot be expected that
an environmental impact statement will be comprehensively related to the
regions environmental or social system. Because the enviroumental impact
statement is presently conducted as an incremental exercise, and not as
part of a comprehensive planning program, the impact assessment will fail
to comprehend the threshold point where many apparently insignificant
environmental conditfons changes will reach a cumulative level that will
result in irreversible degradation of one or more desirable environmental
characteristics, As the saylng 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 govermments and associations that have been designated as
metropolitan clearinghouses have the authority to review and comment on
impact statements, These regional authorities are in a unique and
extremely strategic position in respect to reviewing and passing comment
on impact statements. Their regional perspective of envirommental
systems and their comprehensive planning orientation gives them the
logical responsibility to function as environmental information centers.
A reglonal perspective would alsc give them the ability to look at the
projects total program as well as the individual project--to avold the



102

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 emvironmental planning programs and I would antlclpate
that many more areas in the United States will develop programs as the
movement for regional comprehension of environmental systems galns
acceptance and more stares pass their own environmental policy acts.
California and five other states have done so which brings to mind
another guestion. Will the operatiom of state and federal environmental
policy acts integrate or be a duplication of effort?

In California we are currently ijnvelved in setting up environmental
plaaning programs for two regional associations and have just completed
a planning program for a regicnal agency., Our experience with these
regicnal organizations indicares that an effective environmental 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
conditlons that ave likely to impact or be impacted by a region's pro-
bable project types, These envircmmental conditions are then categorized
as elther constraints to project development or environmental assets.
Constraints are those conditions which either pose a hazard to project
development or will be adversely lmpacted by the project (i.e. landslide-
slump prone areas or areas of low air pollution assimllation capacity).
Assers include desirable environmental qualities such as areas of excep-
tional scenie quality or productive wildlife habiracs which should be
protected apalnst adverse impact.

Addicionally, if environmental conditions were computer mapped, rhey
could be quickly portrayed by a regional agency at the time & 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 anvironmental impact
identification procedure depicted salt water intrusion as a terminal
effect of & 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 cenclusion would be that the project could have
a significant salt water intrusion impact and should be studied in
greater detail to more accurately assess the specific consequences.

Computer mapplug of envirommental 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 reglon that has a
scenic view, indigenous vegetation within 1/2 hour's access from the
central ecity. Generally, the greater the unigqueness of an enviroanmental
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 capsbility is the basis for reglonal comparison and
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evaluation of the sensitivity of the land to various kinds of condition
changes (disturbances}, the magnitude of impact, and the ability of the
land to recover from such condition changes. The capability analysis

is based on the information in the environmental condition mapping pro-
gram just mentioned. The objective of land capability analysis is to
distribute the coverage and intensity of environmental impact (i.e.,
percenrage of impervieous surfacing) on a region-wide basis in order to
maintain & desirable level of environmental characteristic (lake clarity).
Probably the most successful illustratlion of this procedure is the Lake
Tahoe Region Plan. The success of rhe land capability analysis procedure
at Tahee is artributable to the strength of the impact network developed
by impervicus surfacing-erosion-sedimenraticn-lake discoloration and
eutrophication. The main problem in applying capability analysis to
reglonal planning has been the lack of quantitative information on the
sensitivity of environmental conditions to preject activities.

The lack of guantifiable information on environmental condition
response to project actions relates directly to a third program for a
regional environmental planning program,

A region should support research on environmental comndition inter-
action in those resource systems particularly sensitlve to degradation
by the actions of potential projects. Investigation should alsc be
made of the possibiliry of developing simulation models or other pre-
dicrive devices that would indicate the relationship between a change
in level of one environmental condition and the consequent impact on
the enrtire envirommental system.

A fourth program would be for the region, be it at the state,
multi-county, or county level, to develop explicit poalicies for maln-
taining environmental values vis-a-vis social and ecomomic considerations.

A regional planning program should be designed to have the ability
of evaluating preoject alternatives, including the no project alternative.
The consideration of the no project alternacive has become a statement
of why the project is needed. The statement of need is either a deserip-
tion of the projects benefits (such as employment tax base, economic
growth, housing stock, recreational potential) or the projects costs 1If
not allewed as (flood costs, highway congestion, higher power rates), I
believe the question, "Do we really need this project-—in respect to both
the benefits described and the environmenral impacts identified?”, will
become the dominant consideration in the impact statement review process.
A regional plaoning organization should be able to comment on how the
social-economic benefits or costs of project are compatible/incompatible
with regional plans and policies. A particularly knotty question here
will be to identify what sectors of society will be benefited or disbene-
fited by the project. 1f the regional planning organization decides that
the project is desirable ou social and economic grounds, then do these
social and economic benefits outweigh the costs associated with adverse
environmental impact. The problem then is to add up the environment
costs, many of which, as we know, are subjective and not directly
quantifiable. Here, I belleve, the regional organization must play a
key role by ascribing wvalue criteria to subjective environmental gquali-
ties, The region should have adopted policies based on the broad
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expression of public interest in specific envirenmental gqualities such
as: keep Tahoe blue, keep agriculrural lands in open space use, preserve
endangered species. In the final analysis impact assessment will be a
question of whether the net worth of protecting the threatened environ-—
mental quality values 1s at least equal to foregoing the benefits or
incurring the cests of not allewing the project, This, as we have seen,
is usually a political decisiom.

To end on a note of hard reality, 1 will say that nc matter how much
information or how many procedures are brought te bear in impact assess—
ment, there will always be irreconcllable differences in values which
can only be resolved in the political arena.
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EVALUATION GOF ENVIRONMENTAL IMPACT
THROUGH A COMPUTER MODELLING PROCESS

Thomas M., Krauskopf

Dennis . Bunde
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Environmental Awareness Center
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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. Fven if the starement is honest, and
thorough, it becomes highly suspect.

A procedure is therefore needed which brings concern of envircnmental
interaction into the policy-making and planning processes. The National
Environmental Policy Act of 197¢ requires, in part that:

", . . all agencies of the Federal Government shall

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

B, Identify and develop methods and procedures,

in consultation with the Council on Environmental
Qualicy established by title II of this Act, which
will insure that presently unquantified enviromnmental
amenitlies and values may be given appropriate con—
slderation in decision-making along with economic

and technlcal conslderations.

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

{1) the enviroonmental impact of the proposed

action,

(ii) any adverse environmental affects which

cannot be avoided should the proposal be implemented,
(iii)} Alternatives to the proposed actiom,
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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 invelves unresolved conflicts concerning alter-
native uses of available resources . . ."

Beyond the requirements of the National Environmental Pelicy 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 fulfiliment and psychological
well-being of man as well. Impact upou 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 environmentsl 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 the 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 portiom
remains, where it cuts through a major wetland. Limited extraction has
taken place. However, demand for highway construction materials would
probably result im its total destruction. 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 che direction of Bernard J. Niemann, Jr.,
Assoclate Professor and Allen H. Miller, Assistant Professor, by the
University of Wisconsin, Environmental Awareness Center and applied to
the problem of locating an Interstate Highway, begins to fulfill these
requirements.

The Regional Envirenmental Hanagement Allocatlon Process (REMAP)
applies existing computer technology in a way which: 1. brings the
concidaration of environmental impact inte the primary decision-making
process, 2. Integrates multidisciplinary values and expertise, 3. makes
the decision-making process explicit—-allowing for documentation «f the
considerations or basis upon which decisions are made, and 4. compares
quantitatively the impacts of the numerous alternative solutions.

HEMAP 1s desipned as a four—phase process conslsting of

1. Data Bank Development
2. Determinant Establishment
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3. Alternative Representation
4, Alternative Analysis and Selectiom

Data Bank Development

Use of a computer storage system requires the relating of areas of
uniform size and shape. For this reasoen, the Universal Transverse Mercator
(UTM) projection was selected as the data reference and storage system,
allowing data to be stored by the computer on a c¢ellular basis.

Development of a data list is undertaken with the philosophy of
building a varled data set which will allow for multiple variable com-
binations and interpretations affecting project locatlon. Further, data
selected is objective rather than interpreted (soils, for instance, are
stored by type rather than suitability for a certain use). This allows
data to be used in varied models.

The list of data chesen must be tailored tc the reglon 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, resulring in classification of an area Lnto major
river basins, minor tiver basins, ete., and finally into watersheds or
sub-watersheds, It is feasible to recall data on a wnit basis. It would
therefore be poasible to analyze data for any glven watershed unit or
number of watershed units. Other unit manipulations can be made avallable
based upon a cultural hierarchy including governmental units: counties,
townships, etc.: educatlon units: school districts; and regional planning
units, to name a few, Potentially, data can be recalled and analyzed by
unit, which would aliow counties, governmentzl agencies or planning
commissions to use a central data back. Inter—agency sharing of data
collection cests and use would assist units in planning more responsibly
and economically.

Pata 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 1s presented in outline form as follows:

VARIABLE LISTING STRUCIURE
INTERSTATE CORRIDOR SELECTION STUDY

NATURAL CHARACTERISTICS

1. Hydrological systems

2, 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 basisy utilizing a predetermined cell size. Cell size
is determined by two factors: 1. the scale eof the project decisien to
be made, and 2. the size of the variable patterns utilized--the cell
size must be small enough to be sensitive te 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 especialiy 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
being used at present. In the future, imagery from Earth Resource
Technology Satellites will be utllized.

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
{s 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 cbjectives 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

1. Engineering Mfficulty: 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 finangial investment.

3. Cost of Acquisition: A measure of relative cost
colncident to the procurement of land for the right-
of—way including land and relecation expenditures
to minimize financial investment.
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4, Projected Traffic Generation: A relative measure
of potential traffic generated by projected urban
and recreational centers.

5. Impact on the Cultural System: The disruption by
the highway of residential units and incompatibility
with exlsting 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: The maximization of the landscape's
potencial teo deplet the rural Wisconsin scene at Ilnter-
state designed speeds through identification of scenic
resources and evaluacion 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 1ts existing and proposed uses.

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

Each determinant is represented by a linear model. HModels are
constructed through a serjes of steps. First, those data-variables
which should influence each determinant are listed. Next, considering
each determinant separately, variables are grouped by system type to
form components. A component, therefore, consists of a group of
variables which exert a like influence on the determinant. Finally,

a weighring process is carried cut.

The weighting process relies upon the experience of specialists te
determine the relative influence of variables within the systems under
consideration. Variables are weighted relative to their influence within
a component. These welghts are expressed as coefflcients, 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
coefficlent 1s applied to the derived component value., REMAP coefficlents
were applied placing greater weight on variables and components more
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restrictive to highway location, Variables favorable to highway loca-
rion were weighted negatively. This results in the lowest value cells
being the most favorable te highway locatlon.

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

When completed and applied to the data bank, the determinant
modelling process results in the creation of a spatial value surface
for sach detarminant. 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 demse primt character indicate areas
most restrictive to highway location under the criteria considered.

Alternative Representation

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

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

How important each determinant is to the final location of a
facility is a subjective decision as opposed to the relatively objec-—
tive construction of determinents. The importance given each deter-
minant will differ among individuals, interest groups, organizations,
and agencies and represents a pelicy decision. Through weighting of the
determinants, various strategies for alternative creation may be
expressed. At this stage, opinions can freely interact with the process
and the resulting value surfaces dlsplayed for analysis.

Since each alternative is the end product of a linear model, a
final coefficient for each varlable in the system exists which takes
into account the interaction of the determinants. This coefficient
represents the actual influence of the wariable upon the particular
alternative model, Thus, documentation 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 corridor affecting the entire cell. If the corridor affects
less than the whole cell, then the effective cost is that fraction of
the celi affected, times the cost of the entire cell. The total affec—
tive cost of a route is the sum of the costs for each of the individual
celis affected.

Upon each alternative surface, a minimum route representing the
least cost path between two peints in terms of total values, may be
located automatically. A program, called Line Finder, 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 out the
lowest effective cost corrider

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 tc the cost of individual cells, but to
the cost of the entire route. The human seems to try to avoid going
through the high-valued cells. That 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-valuad cell,
he tends to go through the two low-valued cells. The ecologist or
naturalist can justify this strategy in the following way. It is impor-
tant in locating a highway to save the ecological or natural resources.
A cell contalning either an extremely important natural cr cnltural
rescurce, or containing a large number of lower valued rescurces, 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 for 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 one
indicates that we have captured the essence of what the human is trying
to optimize.

These routes conform closely to those drawn manually. The advantage
of the automated line finder lies in its utilizatlon 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.

Alternative Analysis

Any alternative route may be placed on any alternative or determinant
surface and 1ts 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 obtalned. Utilizing this technique it was possible to show
that the routes put forward by the Wisconsin Division of Highways were
responding primarily to construction cest 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 te be primary alterna-
tive surfaces.

To generate an altermative, a policy maker should be consldering
the relative importance of the cost of construction, the impact om the
cultural system, the impact on the ecological system and the other
determinants relative to the decision of highway corrider 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 sultable for the designer, but not for the writer
of the impact statement.
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The purpose of the impact statement is to detail the effective costs
for each corridor under comsideration. 4 set of well-written impact
statements, one for each propesed corrider, allows 2 decision maker to
decide which corridor is best in terms of the public good and to defend
that cerridor.

Mosr 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, 50% of the cell may be used for agriculture crops, 25% for
livestock pasturage, 5% for town roads, and 20% for rural residential
dwellings. In addition, 100% of the cell may be soil type B2, 75X of
the cell may have a slope of 0-2%, and 25% may have 4 slope of 3-6%. 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 widih of a corrider, the fraction of every cell
occupled by that cerridor may be determined. From this information, the
total acreage for each resource impacted by the corridor may ba calcu-
lated. The impact statement for each corridor arrived at by this method
1s a quantification of the number of acres of agricultural crop lands,
livestock pastural lands, rural residential land, etc., that will be
impacted.

Any route or location, whether generated within the system or
developed independently, may be astored by the computer and analyzed on
the basis of resource impacted. Further, the resocurces which lie at
any distance from a propesed route may be identified. The distance of
impact extends beyond the right-of-way and the gensitivity on the
resource may be considered. In this way it is possible to calculate
to what extent resource systems lie within zomes of various impacts.

The impact program has been utilized to quantify and compare the
affects of various alternative interstate routes developed by the
Environmental Awareness Center and the Wisconsin Division of Highways.
& 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 1 and 2 are routes
from Saukville to Green Bay and routes 3, 4, and 5 use an existing route
from Saukville to Sheboygan, and then connects Sheboygan and Green Bay.

Supplemant 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 over the standard. The
impact width 1s 0.1 km, which 1g the width of the highway right-of-way.
The impact of the highway {is greater than just the land that it occupies,
it alsoc impacts adjacent land. The impact on this adjacent 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 {increased lmpact to the natural resources.
Corrider 3 of the Easterly Alternatives is both the shortest route and
affects the least quantity of natural resources and is therefore used
as the "measuriag stick.' Corridor 1 (a Center Alternative) from
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Saukville to Bellevue, while being 60% longer, affects 229% more natural
resources. Corridor 2 (a Center Alternative) somawhat shorter yet 50%
longer than Corridor 3 affects 320% as many resources as Corrider 3. The
use of U. 5. l41 to Sheboygan, already to Interstate standards, as part

of the Interstate system very clearly lessens impact due solely to the
reduced length and need of additional constructien. Corridor 4 (an
Easterly Alternative), the westerly proposed corridor is only 3% longer
than Corrider 3, vet it affects 54% more natural resources and Corridor 5,
9% longer, affects 69% more resources." Corridoers 1 and 3 were developed
through the REMAF process.

On the basis of a statement such as this, which quantifies the impact,
one iz 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
betrween different alternative corridors.

Environmental Impact Planning

The REMAP process is designed to be flexible. For this reason it
may be applied te a broad spectrum of planning, location, rescurce
allocation, and design problems., Once a data bank is constructed, it
can be applied to any appropriate problem. In additicn to being used
to locate a highway, thils 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 may 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
treglon,

Summary
In summary, the REMAP process:

1. Intepraztes concern for environmental impact into the
initial planning location process.

2. Integrates multidisciplinary values and expertise.
3. Provides an Interdisciplinary data bank.

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

5. CGives quantification of the influence of each variable upon
the final model,

6. Allows for rapid development of alternative solutions.

7. Provides a means for rapld analysis of alternmatives whether
generated within the system or apart from it.

8, Provides quantification of the amcunt of resources impacted.
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PROPOSEL CORRIDOR ALTERNATIVES
Saukville to Green Bay -- STH 57 + EAC
Central Refined (EAC)
Saukville to Bellevue (Division of Highways)
Sheboygan -- Ecological Consideration (EAC)
Manitowoec Alternative (Division of Highways)
U, S. 141 Modified ({Division of Highways)

STH 57 Saukville to Splir from EAC
Central Refined (Part of noc. 1 above)

The originating agency follows the route name.

Supplement 1



117

Supplement 2

IMPACT WIDTH .1 km A Comparison of Physical
QUANTITY IN ACRES Taking —- Land Use
RESOURCE CORRIDOR ALTERNATIVES

1 2 3 4 5
Agriculture 2515.68 2346.68 1700.25 1704.22 1728.51
Institutional 4,46 1.53 4.48 3.45 6.47
Recreational/
Conservation 116.88 107.37 .60 L 04 14.89
Industrial 6.26 4,20 2.70 1.53 6.03
Commercial 18.99 11.84 4,24 3.86 11.03
Urban .10 .00 .07 2.57 11,50
Suburban 5.98 W74 2.47 1.62 5.30
Vacation .34 T4 .00 .00 .00
Rural .59 1.17 3.66 1.33 22.33
Barren Land 231.16 178.72 116.56 140.33 189.28
TOTAL 2900.64 2655.00 1835.40 1858.90 1995.30
% Increase 58% 45% 00 1% 9%

Length in XM {127.94) (122.38) {79.21) {83.56) (87.11)
Length in M 76.8 73.4 47.5 50.1 52.3
%Z Increase 62% 55% 00% 5% 10%

Mean Increase 60% 50% 00Z az 9%
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Supplenent 3
A Comparison of

IMPACT WIDTH L km Significant Impact on
QUANTITY IN ACRE3 Natural Resources
RESQURCE CORRIDOR ALTERNATIVES

1 2 3 4 5
Intermittent
Streams 128.86 141.85 - 85.35 100.31 172,84
Streams 45.77 44.34 g.28 52.79 83,09
Minor River 94,70 89.08 10.52 14.85 20.%3
Major River 29.98 4.95 .00 .00 .00

Pond or Lake
Leas than 50

acres 58.81 51.36 12.57 49.50 7.32
Lake 19.80 7.42 .00 .00 .00
Upland Forest 1962.54 2441,23 B836.52 1307.04 1315.40
Lowland Forest 1526.56 2173.31 556.32 686.81 639,39
Open Swamp 235.23 294.17 64.23 135.49 81.06
2L + % 530.75 1076.67 184.10 374,27 540.95
Recreational/

Conservation 1174.95 1089.89 5.98 3.71 127.21
TOTAL 5807.95 7414.27 1764.87 2724.27 2988.19
Per Cent

Increase 229.1% 320.2% 00% 45.4% 69%
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DATA (VARTABLE) STORAGE

000-099  LANDSCAPE UNIIS

000-049
001
050-099

050
070
071
072
073

100-299
100-139

100
105
110
115
120
125
130
131
132

140~149

140
141
142
143

150-19%

151
152
153
154
155
156
157
158
159
160
161

NATURAL UNIT3

Watersheds

CULTURAL UKITS

Study Area

Counties

Townships

Corporate Limits
Extra-Territorial Limits

NATURAL CHARACTERISTICS

HYDROLOGIC SYSTEM

Watershed Order
Intermittent Streams
Streams

Minor Rivers

Major Rivers

Ponds

Lake - 50 acres

Lake

Fish Habltat

CLIMATOLOGICAL SYSTEM

Mean Annual Snowfall

Greatest Daily Precipitation
Number of Days 90°F or Greater
Number of Days 32°F or Less

ECOLOGIC SYSTEM

Upland Hardwoods
Hardwoods with Hemlock
Hardwoods with Conifers
White Pine

Popple with White Birch
Qak Hickory

Fin Cherry

Norway Pine

Birch

Swanmp Hardwoods

White Cedar

1le

Supplement 4
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162
163
164
170
171
180

200-249

200
201
202
203
204
210
211
212
213
214

250-299

250
261
262
263

Tamarack
Black Spruce
Balsam
Sthrub Carr
Marsh

Red Cedar

PHYSTQGRAPHIC SYSTEM

Centroid Elevation
Center East Elavation
Center South Elevation
Center West Elevation
Center North Elevation
0-2% Slope

3=-6% Slope

7-12% Slope

13-20% Slope

21% and Greater

PEDOLOGLIC SYSTEM

Soll Assoclation
Escarpment

Esker

Drumlin

300-499 CULTURAL CHARACTERISTICS

300-324

300
in
302
303
310
315
316
317
318
3i9

325~-349

325
328
330
340

350-374
350

351
353

RESIDENTIAL SYSTEM

Residential-Rural
Residential-Recreation
Residential-Suburban
Rasidential-Urban

Proposed Residential
Residential Units-Agricultural
Residential Units-Rural
Residential Units-Vacation
Residential Units-Subutrban
Residential Units-Urban

COMMERCIAL SYSTEM

Commercial-Limited
Commercial-General
Proposed Commercial
Compercial Units

INDUSTRIAL SYSTEM

Industrial-Light
Industrial-Extractive
Industrial-Heavy



360
370

375-359

375
376
a7?
382
383
384
385
386
387
388
389
390
391

400-424

400
405
410
415
420
421

425449

425
426
427
428
429
430

450-459

451
452
454
456
458
460G
461
462
464
470
471

Froposed Industrial
Industrial Units

COMMUNICATION SYSTEM

Communicarion-Interchange
Communication-Air Field
Communication-Rall Terminal
Communication-Federal Highway
Communication-State Highway
Communication-County Highway
Communication-Local Roadway
Communication-Railway
Communication-FPower Transmigsion Line
Communicatien-High Pressure 0il Line
Communication—-Gas Line
Communicaticn-Telephone Cable
Communication-Proposed Principal Arterial
Communication-Froposed Primary Arterial
Communication-Proposed Standard Arterial
Communication-Proposed Minox Arterlal
Communication-Proposed Collector

INSTITUTIONAL SYSTEM

Instituticnal-Religious
Institutional-Medical Related
Institutional-Educational
Institutional-Governmental
Proposed Institutional
Institutional Units

AGRICULTURAL SYSTEM

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

RECREATIONAL SYSTEM

Recreatlon-Wayside
Recreation-County Park
Recreation-Local Fark
Recreation-5tate Forest
Recreation-Local Forest

121

Recreation-Organized Public-Private Activity
Recreation-Public Hunting or Fishing Grounds

Recreation-Wildlife Preserve
Recreation~Scientific Area
Recreation-Environmental Corridors
Recreation-River/Lake Zoning
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500-699

472
473
480
481
482
483
484
485
486
487

488
489
490

491

492
493

494
495
496
497
499

Recreatlon-Scenic Easement
Recreation-5Scenic Highways
Proposed Recreation
Proposed Sclentific 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
Recreatlon-Extrinsic Resources/Publicly or Pri-
vately owned Land and
Assoclated Clubs
Recreation~Extrinsic Resources/Water Associated
Prcjects
Recreation-Extrinsic Rescurces/Wildlife and
Conservation
Recreation-Extrinsic Resources/Historic Structure
Recreation~Extrinsic Rescurces /Historic Feature
Decreation-Extrinsic Resources/Cultural Structure
Recreation-Extrinsic Resources/Cultural Feature
Ng Discernable Use

GENERATED DATA

500
501
502
503
504
510
511
512
513
514
520
521
522
523
524
530
531
532
533
534
540
S41

Stream K-S Orientation

Stream NE-SW Orientation
Stream E-W Orientation

Stream SE-NW Orientation
Stream Random Orientation
Minor River N-5 Orieantation
Minor River NE-SW Orientatiom
Minor River E-W Orientation
Minor River SE~NW Orientation
Minor River Random Oriemtatioen
Maior River N-3 Orientation
Major River NE-5W Oriemtation
Major River E-W Orientation
Major River SE-NW Orientation
Major River Random Orientation
Stream — Without Game Fish
Stream - Trout

Stream ~ Small mouth Bass
Stream - Panfish

Stream - Walleye/Muskellunge
Minor River - Without Game Fish
Minor River - Trout



542
543
544
550
5351
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
B44
650
651
652
653
654
660
661
662
663
664
670
671
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Miner River - Small mouth Bass
Minor River - Panfish

Minor River - Walleye/Muskellunge
Major River - Without Game Fish
Major River -~ Trout

Major River - Small mouth Bass
Major River - Panfish

Major River - Walleye/Muskellunge
Lake-50 Acres {-) Without Game Fish
Lake~53 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 HBass

Lake - Panfish

Lake - Walleye/Muskellunge

So0il Suitability as Subgrade

Soil Erodibility Potentiazl

S0il Productivity Potential

Highway Intersections

Federal Highway - N-5 Orientation

Federal Highway -~ ME-SW Orientation
Federal Highway - E-W Orientation

Federal Highway - SE-NW Orientatiom
Federal Highway - Random Orientation

State Highway - N-5 Orientation

State Highway - NE-S5W Orientation

State Bighway - E-W Orientation

State Highway - SE-NW Orientation

Scate Highway - Random Orientation

County Highway - N-§ Orientaiien

County Highway - NE-SW Orientation

County Highway -~ E-W Orientatien

County Highway - SE-NW Orientation

County Blghway - Random Orientation
Railway - N-3 Orientation

Railway - NE-5W Orientation

Railway - E-W Orfentation

Railway — SE-NW Orientation

Railway - Random Orientation

Power Transmission Line - N-5 Orientation
Power Transmission Line - NE-SW Orientation
Power Transmissicon Line - E-W Orientation
Power Iransmissien Line - SE-NW Orientation
Power Transmission Line - Random Orientation
High Pregsure 01l Line - N-5 Orientation
High Pressure 0il Line - NE-SW Orientatien
High Pressure 0il Line - E-W Orientation
High Pressure 04l Line - SE-NW Orientarien
High Pressure 0il Line - Random Orientation
Gas Line - N-§ Orientation

Gas Line - NE-S5W Orientation
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672
673
674
680
681
682
683
684

Gas Line — E-W Orientation
Gas Line — SE-NW Crientation
Gas Line - Random

Telephone
Telephone
Telephone
Telephone
Telephone

Cable
Cable
Cable
Cable
Cable

Orientation

N-5 Orientatien
NE-SW Crientatiom
E-W Orientation
SE-NW Qrientation
Random Orientation
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THE QUARTITATIVE ASSESSMENT OF ENVIRONMENTAL THPACTS

David Jowett
Assoclate Professor
University of Wisconsin-Green Bay

Introduction

In a number-orlented society such as ours there is little need to
proclaim rhe importance of quantitative assessment in achieving insight
into problems. But it is, T think, notable that the area of ecological
impact has not so far been well served by numbers. More often than nor,
numbers have been used to ralse, rather than lower, the emotional temper
of debate., For example, irresponsible workers have quoted values of
hundreds of thousands of births prevented by radio-active emissions,
values which have certainly been arrived at {n some cases by doubtful
assumptions. However, perhaps some sense can be made of some situations
some of the time by careful measurement, estimation and modelling.

Toxic Emissions

Until fairly recently, there was substantial agreement on what
constituted safe gquantlties 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 can be
surprisingly high., In the case of Mercury, Weiss et al., (1) estimate the
gaseous flux to the alr to be between 2.5 x 1010 and 1.5 x 1011 gfyear,
or between 25,000 and 150,000 metric tons. By water the flux from the
continents is a maximum of 3.8 x 109, much less. Estimates of gaseous
release through humap activities are: in chloralkali producticn,

3 x 107 g; in cement manufacture, 108 g: in roasting sulfide oares,

2 x 109 g (2); in burning fossil fuels, 1.6 x 10% (3). 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 el
al., (1) estimate the total mercury in surface waters to be 10-< g,
perhaps not much more than 10-20 years production. TUsing figures of
Cloud (4), the total mercury in the whole ocean is abour 7 x 10 Y. If
these figures are correct, then mercury must be disappearing rapidly into
the bottom sediments. My purpase in quoting these figures is not to
distract attention from locally serious mercury pollution, but to exem-
plify in modern form the old adage that "a man must eat a peck of dirt
before he dies,"

0Of course, it is difficult for anybody to read of the effects of
mercury poiscning and maintain his equanimity. But it must be done,
for the hysterical approach will lead us to ruin, We might note in
passing that mercury poisoning is certainly less cowmen nowadays than 50-
100 years ago, when many syphilitics (an astounding proportion of the adult
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population were syphilitie) guffered from it, and Sinclair (5} reports
that New York hatters were partlcularly hard hit by prohibition, for
they needed whiskey to control thelr shakes before starting work.

Similar figures can be quoted for other problem substances released
through human activity. Woodwell et al, (&) present figures which
{ndicate that only about one-fourtieth of cne years U.S. production of
DDT is present in the total world biomass, in spite of the capacity of
1ife to absorb and retain this substance, The rest is sequestered in
some way, and the amount in the biomass will decline rapidly if use of
DT soon ceases. In the case of nitrogen, Kohl et El, {7} estimare
that for an Illinois watershed, not less than 55% of nitrate in surface
water is derived from farmer applied nitrogen. This does represent a
doubling ¢r even tripling of natural ievels on this rich farm laand, but
then nitrate is net really a very toxic substance. For phosphate, the
amounts are probably much less because of the ease and rapidity with
which phosphate is fixed in seil.

Finally, ler us review the question of radlation damage. In a
recent letter, Hull (&) states that the current rate at which the U.S.
public is exposed to medical X-rays is about 2 % 107 rems/year, which
is comparable to natural background radiation. On the other hand, 1969
standards for nuclear power plants imply 40 rems/year/plant, incompara-
bly less. Yet this standard has been successfully challenged. Now of
course we are frightened that radiation may "strike our children yet
unborn and uobegot* by damaging their genetic endowment. But we should
not strain at tha gnat when we are prepared to swallow the camel. We
are undoubtedly doing far mere violence to our genetle future through
the heroic efforts of medical sclence and welfare agencies to insure
the reproductive potential of those unfortunate members of our society
who are badly endowed genetlcally than ever we will do with radiation.

& problem with toxins is the idea of a safe dose. Recently, a
leading toxicologlst was quoted, somewhat disapprovingly, in Selence to
the effect that for every substance there is a lower level where it is
innocuous, and an upper level where it is lethal. 1 find this statement
unexceptional. A common wWay of assessing safe levels is to take the
lowest level known to cause symptoms, and describe as safe one tenth
(or even one nundredth) of that dose. The factors of ten and a hundred
derive, one surmises, from the common observation that the distribution
of death or damage in a population is approximately normally distributed
1f dose i1s measured on a logarithmic scale.

Problems of Measurement

I think we need to distinguish two classes of environmental impact,
aesthetic and biological. Among aesthetic probleme are the preservation
of pleasing landforms, of anclent 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
10-15% of organic species are currently known to sclence, and of the
remainder only 5% will become known before they become extinct through
Labitat deatruction. It is in this light that I view the loss of the
passenger plgeon with some equanimity.
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sesthetic judgments are susceptible to measurement. To indicate how
this 1s 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 item
either possesses a property or it does not. The entries in the impact
mattices 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 end second
is of the same magnitude as that between the second and third. The Miss
America finalists are measured on an ordinal 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
coin 9 times, 1 may get any integer number of heads between O and %, but
I cannot get 4.5 even though this is the expected number cof heads. Note
that an intetval scale commonly results when neominal variables are summed.
4 rational scale is one on which all rational numbers are, in theory,
achievable., A foot-rule iz a simple example of such a scale.

Aesthetic judgments are at best ordimal. HNote that this does not
preclude fineness of scale (very fine judgments are achieved by judges
at the Miss America pageant), nor statistical treatment. We can estimate
agreement between ordinations, and discern differences. For a single
individual or a well defined population, we can sum and average ordinaticns.
Given enough data we might also begin to estimate the distances hetween
points on the ordinal scale, thus approaching the informaticnal content
of a raticnal scale. But there is a difference, and if a person scores
an object 1-10, he is using an ordinal scale, ner an interval scale, and
unfortunately his reference ordination is forever hidden in hls own head.

This is no problem if everybody has the same reference scale, or if
we wish to find some average for a well defined population. But for
aesthetic judpgments it is rare for eirher of these criteria to be meL.
Even for a siagle individual there is no constancy over time in aesthetic
judgment. A tropic sunrise is wery beautiful, but see very many and
Kipling's imagery "An' the sun comes up like thunder” becomes a painful
reality, Similarly, one may see Venice as an enchanting water wonderland
or a stinking, fetid swamp. It depends a lot on how much money you have.
In my native city of Liverpool there is an enormous neo-Greek pile of
amoke blackened stone called St. Georges Hall, erected about 1840 by
clty fathers rich on slaves and cotton. A quarter century ago I was
taught to desplse it aesthetically as derivative, over—ormamented
Victorian rubblsh. I believe it is now the subject of a Govermment
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. May we not again learn to cake
pride in the New York skyline, or admire the majesty of a lake-shore
power station, sultably 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
of activity should or should not be permitted over a certain area. The
second is concerned with deciding, in a particular inmstance, whether an
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activity conforms with previously determined land use guidelines.

Given authority to use ones own complement of ordinal scales, the first
problem is tackled by wmaking an exhaustive inventory of the resources
of each area——scenic, agricultural, recreaticnal, historie, etc.

These are then mapped in such a way that areas richly endowed for
specific uses emerge as different "colers.” This necessitates differ-
ential weighting of resources, for if we apply toc large a weighting
to agriculture, then the map of Towa, 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.
New the maps for different classes of use can be overlald. An area
very black for recreation but pale for agriculture would engble us to
wash out agriculture as a primary land use. I do not wish to minimize
the technical difficulties, but they do seem amenable te solution.
However, the operator who creates the map is skilifully 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 inmputs. 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 McHarg.

1 would like to defer general consideration ¢f planning permission
until after reviewing my concept of the ecosystem.

The Ecosystem

The word ecosystem, like democracy and freedem, is one of those
useful terms which cover a multitude of insrances. FPlanet earth is
clearly an ecosystem, and so 1s a grain of soil. But any view of an
ecosystem implies multidimensionality. 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 (10).)

I will fllustrate what [ mean by stability with reference to a
two specles system, (Figure 1). We have a two dimensional space
spanned by tworectangular 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 roll back to its point of stability at
the bottom of the saucer. Of course, disturb it toe¢ much, and it will
roll off the edge of the saucer (generally into some other saucer
shaped region of gtability}. 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

Speciles 1
Steady Path

& Steady State

Amount of Species 2

marble is rolling to some other point, but che path it describes is
smooth and unchanging, If disturbed from this path it will return to
it, again unless the disturbance is so 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
dimensional space.

A beneveolent envircnmental impact is one which does not permanently
divert the marble from its appointed place or track. 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. 1In between are
moves into some new steady state, although we have a suspicion that
each such move carries us closer to that fatal edge. However, I would
state categorically that this was not the case for the pre-ipdustrial
degradation of the primordial British forest inte grazing and arable.

A new, more diverse, and many would consider a more beautiful, steady
state was the result of that particular essay in envivonmental degrada-
tiom.

¥ow this species system exists only in relation to another multi-
dimensional system of envirommental conditions--temperature, pH, moisture,
nutrients, toxing, ete. It is changes in these conditions which impact
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on organismal stability. However, ecosystems are atrongly buffered
against such changes, partly by their ability to transform them, partly
by their ability to move to a new steady state and partly by the con-—
siderable redundancy that exists in the species/niche relationship

(see e.g. Harper (11). Ecological niches tend to be occupied by many
species, and it is in this regard that biologlecally speaking, extinc-
tion of species is not too alarming, for other specles occupying the
niche will frequently expand to take up the stack. Each extinctien,
though, advances us a tiny step closer to the ultimate, irreversible
degradation.

These two interacting aystems are also interacting with at least
two others, equally complex, the economic system and the political
system. And it is clear te me that in these circumstances complete
description and control is beyond our means. I believe it is fatal
to attempt a careful and full description of what exists and what we
are dolng to it. The enormity of the task will lead to 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 you are on the Titanie,
the place to be is on the bridge. The iceberg could have been avoilded
if there had been a modest reduction in speed, and had a slight course
correction been made a licttle 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
of intercorrelatien 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 to
describe these clams by measuring length, breadth and thickness, 1f
we now plot cur 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 awxis of this ovoid represents the geperzl factor
of size, and the two minor axeé very minor variations in shape.

Such simplifying single variables already exist for the systems
we are discussing. Gross National Product is one, BOD is another. A
third, for describing many species systems is the diversity index, D,
derived from information theory

D= _&i In By

where py is the proporticn of 1ndividuals of the ith species, This
statistic gets larger as more and more species are equally represented,
and declines as some species become rarer. For a fuller discussion,
see e.,g. Plelow (12}.

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

Piot of Intercorrelated Datra in Three-Space
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requirement of paucity of parameters so beloved of scientists and so
vital for decision makers. At present we do not have enocugh of these
parameters, and we must redouble our efforts to find more. Bur it is
interesting to me that the environmental problem closest to solution is
water pollution, where BOD plays a critical part in description, and
that political control of the economic process has been vastly improved
in the last 40 vears. In economics, a considerable array of good
indicator variables is now available.

Environmental Impact Statements

The impact matrix of Leopeld et al, (13) 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 tooa 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 to see how thousands of these things can be usefully
summed, averaged, arranged, and rearranged, to obtain some idea of
overall impactc of the multitudincus activities of mankind.

Indeed, it does seem to me that any such statement is likely teo
be most useful in forcing industrialists to consider the effeckts of
their decisions gn the environment. In the long run we may have to
depend more on the intelligence and goodwill of the despoilers than
upon the efficiency of the enforcers, much as the police depend on the
good behavior of the bulk of the populace. In a worse-ordered society,
we would hang a few despoilers to make the point clear, rather as, at
the time of the American Revelution the British shot Admiral Byng for
remeving his inferior fleet of rotting ships out of range of the
French, elicting from Veltaire the remark that ''they shoot one to
encourage the others.,"

Legal apparatus has always existed to enforce such usage, and could
be strengthened. Humpstone (14) has recently traced the origin of the
suppression of nulsance from early common-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 alsc points out
the dangers of arbitrarily imposed, stringently enforced standards. If
4 plant manager is permitted to operate on a 2% emission standard, he
spends money to do so0 at his peril 1f this standard may subsequently
be unilaterally reduced, making his expensive plant obsclete. His best
strategy, if the standard may be changed, is to fake it, or fight a
delaying action through the courts. The British have ferbidden noxious
air pollution for almost a century, but only emissions beyond what is
necessary are forbidden. Inspectors discuss the feasibility of contyol
with polluters, and the law coperates in such a way that an ancient,
isolated plant may be permitted to pellute at a level totally unaccept-
agble for a newer plant located in an urban environment. Amicable
relationships exist between Inspectors and plant managers, and only the
most Intransigent offenders are brought to court, With such a flexible
procedure, in which the ultimate aim of zerc emission is clearly stated,
environmental impact atatements might usefully represent evidence as to
whether, within the limits of current technolegy the polluter has done
{or has not done!) the best he can.

In simple situarions, such as producing ICBM's and space research,
techniques of operations research, using crude values such as form the
entries of impact matrices, have been effective. It is noteworthy that
in the area of international conflict, a more complex situatlon but
still simpler than environmental protection, such techniques seem to
have been an expensive failure. In making decisions under uncertainty,
the possibility exists that there is no optimum decision. Truxall (15)
osutlines 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 - Imprave garbage cellection,
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Analysis yields the following equiprcbable results for A

al « transportation improves gain = +4
a2, - no change gain = 0
aq - more cars, more pollution, parking problems gain = -1

Similarly for B and C

b1 +1 <y +3
by +1 € +2
b3 +1 Cq -2

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

ay =4, by=1; a,=0, b, =1; ag=-1, b =1
ag =4, Db,=1; a,=0, by=1; ag=-1, b,=1
ap =&, by=1; a, =0, b =1 a =1, b =1

Six out of nine times B 1s better than A. A similar ccewparison shows 6/9
times ¢ is better than B. 5o clearly € is preferable. Unless one com-
pares C with A, where 5/9 times A is better. This is a circular game,
like the childrens game of stone, scissors and paper. There is no optimum
scrategy.

1 am aware of having evaded several difficult problems. Lland use
classification I believe is achlevable. Similarly, granted flexible
approach, the reduction of noxious emissions of all kinds can be achieved,
within the limits of ecurrent technelogy. But I am net 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 pessible to
take decisions which might reduce that proesperity. In times of high
unempleoyment, decisions that result in putting men back to work will be
made without regard to envircnmental effects. Currently, so many people
seem to want to adopt an adversary stance, us against them. BulL we are
all them, or, in the immortal words of Pogo, "We have met the enemy and
he i= us.'" Cooperation in attaining stated, achievable, simple goals
ia, 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 1s at hand.
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NEPA: BUCKLING DCWN

Robert B. Dittom
assistant Professor
University of Wisconsin-Green Bay

It would be difficult to imagire a conference focus any mere timely
than NEPA and environmental impact analysis methods. Changing gulde-
lines and court decisions are daily stimuli requiring immediate responses
by those involved in the development or review 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 dacread
that it is not the authority of agencies to decide whether an environ-
mental impact statement must be filed under NEPA, Rather agencles must
assemble statements for every project or else petition the court teo
determine if one is necessary. Many of you might suggest that Judge
Dovle should 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 ceompliance with
Section 102 {2) (c) of NEPA can be viewed a number of ways. 1t can be
viewed by agency officiale as one more burden on zlready 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 Lt as a new bureaucratic paper shuffle, Others
take it seriously.

NEPA was hailed as a landmark public law in 1970 because, at least
on paper, 1t placed environmental concerns on a par with technologic
and economic considerations. As such, a new ingredient has been added
to federal decision waking that will hopefully yield more sensitive
decisions, Recognition of the value of this new ingredient will not
come gvernight nor will its implementation come easy.

We have devoted much of our conference program to exploration of
the environmental impact analysis state of the art. In addition to
presentations on technical methodologles, representatives of the U.S.
Army Corps of Engineers and Federal 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 scclal ascience oriented and more relevant to
an urbanized society.

As of November 30th, 1971, draft or final envircmmental impact
statements on 2146 actions had been received by the Council on Environ-
mental Qualitv. BRecent discussions with Neal Orloff and Tom Winter in
Washington reveal that these statements are literally arviving by the
boxful.
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Of equal importance is the fact 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 definitien of "significantly
affecting rhe enviromment," compliments of the courts, more comprehen—
sive compliance can now be expected, hopefully, utilizing background
information and methods presented at this conference.

Counting and welghing impact statements must give way to qualita-
tive concerns. Effectiveness cannot be demonstrated in terms of the
number of statements processed and environmental impact or 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 1f
the intent of NEPA 13 to be met. In the meantime, we all have a
respensibility to improvise with present methodologies, involve an
array of disciplines in the development of statements, and foster a
philosophy that will place high priority on guarding against environ—-
mental deterioraticn throughout our decision 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 methods, the preb-
lems would be nmoticeably reduced. You must stlll live within the often
restrictive boundaries of agency comcerns, restrictive budgets, archaic
laws and often archaic missions., We also recopgnize the motivation diffi-
culties presented for specialists charged with assessing environmental
iwpacts within the political arena as described by John Stelnhart. We,
therefore, felt compelled to deal with the larger policy framewerk if
environmental impact analysis and methods were to have meaning.

Implementation of NEPA will have considerable impact of its own;
either in the development of similar leglslation and apparatus through—
out govermment or in the rejuvenation of existing laws and agency
responsibilitles. Following in the footsteps of numerous public laws,
NEPA is alowly shaping legislation and agency thinking on state and
local levels, Already four states in additien to the Commonwealth of
Puerto Rico have enacted laws direcring state agencies to consider the
enviromment in their actions. Environmental impact analysis procedures
on the University of Wisconsin-Green Bay campus are In anticipation of
NEPA-1ike lepislation in Wiscomsin.

A contrasting view is that the prediction of environmental impacts
before they occur can alsc be carried out without creating a plethora
of new agencies, laws and institutions, but by sharpening the effective-
ness of present agencies and inscitvurions. In speaking of this point,
British Mintster 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:

n. . . I personally think the envirodmental impact
statement, like a number of other deciefons in the
past, really makes a land fit for lawyers to live 1
in with no great impzct upon the environment itself.”
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While the National Environmental Policy Act of 1970 already guldes
Federal actions that may affect the envircnment, there are nevertheless
a variety of institutional approaches open to state and local government
for assessing their own environmental impacts.

Former Interior Secrerary Stewart L. Udall spoke of a ressurce
ethic for tomorrow in The Quiet Crisis. He said:

"We ¢an have abundance and an unspoiled envirenment
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 to make the earth a better home,both for
ourselves and for those as yet unborm.™

Tomorrow is today, which 1s why we are here today. And today we
are discussing the potentials as well as the imperfections of the
environmental impact analysils state of the art. Researchers at the
University of Wisconsin and elsewhere have a respensibility for opti-
mizing the potentials and correcring the imperfections. Universitles
and government agencies are encouraged te develop further conferences
gimilar to this one but on a reglonal scale to arrive at new under—
standing of NEPA, its operationalization, as well as its rapidly
changing legal and policy framework.

To implement current and updated methodologies, to improve them
through experience, and to allew them to realistically guide your
ageney's development actions will require all the help and courage you

cdn muster.
Footnotes

1. Sally Lindsay, "Conversation with Britain's Environmental Chief,"
Saturday Review (55) 1, 70.

2. Stewart L. Udall, The Quiet Crisis (New York: Holr, Rinehart and
Winston, 1963}, pp 190-200.
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APPENDIX A

Public Law 91-190
91st Comgress, $. 1073
January 1, 1970

AN ACT 83 STAT. 852

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

Be it enccted by the Senate and House of Representa-
tives of the United States of Amenlea {n Conghess assembled,
That this Act may be cited as the "National Envirommental National En-
Poliecy Act of 1969." vironmental
Policy Act of
FUHPOSE 1969,

SEC. 2. The purposes of thils Act are: To declare
a natlonal policy which will encourage productive and
enjoyable harmony between man and his environment) co
promoce efforts which will prevent or eliminate damage
to the environment and biesphere and stimulate the health
and welfare of man; ro enrich the understanding of the
eceloglical systems and natural rescurces important to
the Nation; and to establish a Council on Environmental
Quality.

TITLE 1
DECLARATION OF NATIONAL ENVIRONMENTAL POLICY

SEC. 101. <({a) The Congress, recognizing the pro- Policies and
found impact of man's activity on the interrelations of goals.
all compeoments of the naturzl eunvironment, particularly
the profound influences of population 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 of man, declares that it 1is the continu-
ing policy of the Federal Government, in cooperaciomn with
State and local governments, 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, 1t is the continuing responsibility of the
Federal Government to use all practicable means, consist-—
ent with other essential congiderations of national policy
to improve and cooydinate Federal plans, functions,
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Administration.

programs, and resources to the end that the Nation
may--

(1) fulfill the responsibilities of each
generation as trustee of the environment for
succeeding generations;

(2) assure for all Americapns safe, healthful,
praductive, and esthetically and culturally
pleasing surroundings;

{3) attain the widest range of beneficial
uses of the enviromment without degradation,
risk to health or safety, or other undesirable
and unintended consequences;

(4) preserve important historic, cultural,
and natural aspects of our naticnal heritage,
and maintain, wherever possible, an anvironment
which supporrs diversity and variety of individ-
ual choice;

(5) achieve a balance between population and
resocutrce use which will permit high standards
of living and a wide sharing of 1life's amenities;
and

(6) enhance the quality of renewable resources
and approach the maximum attainable recycling of
depletable resources.

(¢} The Congress recognizes that each person
should enjoy a healthful enviromment and that each
person has a responsibility to contribute to the
preservation and enmhancement cf the enviromment.

$EC. 102. The Congress authorizes and directs
that, te the fullest extent possible: (1) 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 (2) 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 environ-
mental design arts in planning and in decision-—
mzking which may have an impact on man's envirom-
ment;

(B) identify and develop methods and procedures,
in consultation with the Council on Envircomental
Quality established by title IT of this Act, which
will insure that presently unguantified environ-
mental amenities and values may be given appro-
priate consideration in decisjionmaking along with
economic and technical considerations;

(C) include in every recommendation or report
on proposals for legislation and other major
Federal sctions significantly affecting the
quality of the human environment, a detalled
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statement by the responsible offlcial on——

(i) the environmental 1lmpact of the pro-
posed action,

(11) any adverse enviroomental effects
which cannot be avolded 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.

Prior to making any detailed statement, the respen-

sible Federal official shall censuelt with and

obtain the comments of any Federal agency which

has jurisdiction by law or special expertise with

respect to any environmental impact involved.

Coples of such statement and the comments and Copies of state-
views of the appropriate Federal, State, and ments, etc.; avall-
local agencies, which are autherized to develop ability.

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;

(D} study, develop, and describe appropriate
alternatives tc recommended courses cof 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
consisrent with the forelgn 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
warld environment;

{F) make available to States, counties,
municipalities, institutions, and individuals,
advice and information useful in resteoring,
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 Councll on Environmental Quality
established by title II of this Act.
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SEC. 103. All agencies of the Federal Govern-

Review 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 therelin
which prohibit full compliance with the purposes and
provisicns of this Act and shall propose to the
President not later than July 1, 1971, such measures
as may be necessary to bring their avthority and
policies into conformity with the intent, purposes,
and procedures set forth in this Act.

SEC. 104. MNothing in Section 102 or 103 shall
in any way affect the specific statutory obligations
of any Federal agency (1) to comply with criteria or
standards of environmental quality, (2} to coordinate
or consult with any other Federal or State agency, oY
(3) 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 1I
COUNCIL ON ENVIRONMENTAL QUALITY

Report to SEC. 201. The President shall transmit to the

Congress Congress anmually beginning July 1, 1970, an Environ-
mental Quality Report (hereinafter referred to as the
“"report"”) which shall set forth (1) the status and
condition of the major natural, manmade, or altered
environmental classes of the Nation, including, but
not iimited to, the alr, the squatic, including
marine, esturine, and fresh water, and the terrestrial
environment, including, but not limited to, the forest,
dryland, wetland, range, urban, suburban, and rural
enviromment; (2) current and foreseeable tremds in the
quality, management and utilization of such environ-
ments and the effects of those trends on the soelal,
economlc, and other requirements of the Nation; (3)
the adequacy of avallable natural resources for ful-
filling human and economlc requirements of the Nation
in the light of expected population pressures; (k) a
review of the programs and activities {including regu-—
iatory activiries) of the Federal Govermment, the State
and local governments, and nongovernmental entitles or
tndividuale, with particular reference to thelr affect
on the envirenment and on the conservation, develop-—
ment and utilizatfon of natural resources; and (5) a
program for remedying the deficiencies of existing
programs and actlvitles, together with recommendations
for legislatiom.
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SEC. 202. There is created in the Executive Office Council on
of the President a Council on Environmental Quality Environmentral
{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
ghall designate one of rhe members of the Council to
serve as Chairman. Each member shzll be a person who,
as a result of his training, experience, and attain-
ments, is exceptionally well gqualified to analyze and
interpret environmental trends and information of all
kinds: to appraise programs and activities of the Federal
Government in the light of the policy set forth in title
I of this Act; to be conscious of and responsive to the
gscientific, economic, social, esthetic, and culrural
needs and interests of the Nation; and to formulate and
recommend national policies to promote the improvement
of the quality of the environment.

SEC. 203. The Council may employ such officers and

employees as may be necessary to carry out its functloms

under this Act. In addition, the Council may employ and

{ix the compensation of such experts and consultants as

may be necessary for the carrying out of its functions

under thils Act, in accordance with section 3109 of rtirle

9, VUnited States Code (but without regard to the last 80 Stat. 416.

sentence thereof), Duties and

functions.

SEC. 204, It shall be the duty and function of the

Council--

(1) to assist and advise the President in the
preparation of the Environmental Quality Report
required by seccion 201;

(2) to gather timely and authoritative informa-
rion concerning the conditions and trends in the
quality of the environment both current and pro-—
gpective, to analyze and interpret such information
for the purpose of determining whether such conditicns
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 studles relating te such conditions
and trends;

(3) to review and appraise the varlous programs
and activities of the Federal Government ip the
light of the pelicy 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
achlevement of such policy, and to make recommendations
to the President with respect thereto;

(4) to develop and recommend to the President
national peolicies to foster and promote the lmprove-
ment of environmental quality to meet the conservation,
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34 F. R. 8693,

Tenure and
compensation.

80 Stat. 460,
4el.

81 Stat. 638.

Appropriations.

social, economic, health, and other requirements
and goals of the Nation;

(5) to conduct investigations, studies, sur-
veys, research, and analyses relating to ecolo-
gical systems and enviroumental quality;

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

(7) 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 Trequest.

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

(1) consult with the Citizens' Advisory Com-
mittee on Cnviroamental Quality established by
Executive Order numbersd 11472, dated May 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

¢2) utilize, to the fullest extent possible,
the services, Eacilities, and infermation
(including statistical information) of public
and private agencies and organizatioms, and
individuals, in order that duplication of effort
and expense may be avolded, thus assuring that
the Councll's activities will not unnecessarily
overlap or conflict with similar activities
authorized by law and performed by established
agencies.

SEC. 206. Members of the Council shall serve
full time and the Chairman of the Council ghall be
compensated at the rare provided for Level IT of the
Executive Schedule Pay Rates (5 U.S5.C. 5313). The
other members of the Council shall be compensated at
the rate provided for Level IV or the Executive
Schedule Pay Rates (5 U.S.C. 5315).

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, 5700,000 for
fiseal year 1971, and $1,000,000 for each fiscal year
thereafter.

Approved January 1, 1970.
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LEGISLATIVE HISTORY:

HOUSE REPORTS: No. 91-378, 91-378, pt. 2, accompanying H. R. 12549
(Comm. on Merchant Marine & Fisheries) and 91-763
(Comm. of Conference).
SENATE REPORT No. 91-296 {(Comm. on Interior & Imsular Affairs).
CONGRESSIONAL RECORD, Vol. 115 (1969).
July 10: Considered and passed Senate.
Sept, 23: Considered and passed House, amended, in lieu of
H. R. 12549.
Ocr, &: 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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20 QUESTIONS AND ANSWERS EXPLAINING THE NEPA SECTION
102 ENVIRONMENT IMPACT STATEMENT PROCESS®

Q: 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 o
prepare and use in their agency review processes before they take
any "major actions" (including recommendations and reports on
legislation) which "significantly affect the quality of the human
environment."

g: 2. Why is it called a2 "102 stacement™?

A: Section 102, in particular 102 (2} (C}, of the ¥ational Environ-
mental Poelicy Act ("NEPA") (Public Law 91-190, 91st Congress,
January 1, 1970, 42 U.S.C. Sec. 4332 (2} (C)) created the require-
ment for the statement, and set forth the procedure to be followed
in its prepararion and the topics ir must discuss:

(1) The enviromnmental impact of the proposed action
{1i) any unavoildable adverse effects
(iil) alternmatives
{iv} the relationship of short-term uses and long-term
productivity
(v} any irreversible and irretrievable commitments of
resSOurces.

The Councll on Enviromnmental Quality has issued Guidelines on how
agencies are to meet this requirement (36 Federal Register 7724,
April 23, 1971) and most agencles have set up procedures applying the
requirement to their own programs.

Q: 3. Wwho prepares 102 statements?

A: The law says only that it shall be prepared by '""the responsible
cfficial', Agencies ara curvently working to 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 permlts, and the Federal agency procedures have
delepated inltial preparation of statements tc the state level.

* From: '"102 Monitor" Published by the Council on Environmental Quality,
722 Jackson Place, N.W., 20006, Volume 1, Number 10, November 1971.
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the
may

An example is the Federal Highway Admlnistration, which provides
matching grants for many state highway construction programs. The
draft statements here are generally prepared by the State Highway
Departments; the Department of Transportation takes responsibllity
for the final statements.

5. Must industry prepare 102 statements?

Generally speaking, no. The exception comes when an industry acticen
requires a Federal license or permit —— such as a Corps af Engineers
dredging permit, a transmission line right-of-way across Federal
land, or Federal Power Commission licemse for 2 dam.

When a Federal regulatory or permit action calls for a statement,
Federal agency will still prepare the environmental statement, but
require the private industry proposing the action to file a pre-

liminary environmental report analyzing the epvironmental aspects of
what 1t proposes to do.

Q:

Az

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

One is chosen te be the "lead" agency and made responsible for the
environmental impact statement.

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

Again, this varies from department to department, as each applies
NEPA to its own activiries and problems. The CEQ Guidelines
(Section 5 (b)) indicate that "highly controversial® actions are

to be covered, as well as decisions taken over a perind of time
which, though Individually not major, have a "eumulatively signifi-
cant impact."

To note some examples, the Corps of Engineers' proposed final pro-
cadures (Federal Register, June 11, 1971) call for starements not
only on the Corps Water Resource Frojects but also on "leasing of
project lands for industrial uses, requests for overhead rights-of-
way, mineral extractions such as sand, gravel, rock, ete . "

The Federal Power Commission's proposed regulations (36 Federal
Register 13040, July 13, 1971) place the cutoff line for hydro-
clectric projects at 2,000 horsepower; above that, regulation
involves a major actlon, while below it does not.

8. When are statements prepared?

The Council's Guidelines indicate that they must be made "zarly
enough in the agency review process befere an action is taken in
order to permit meaningful consideration of the environmental

issues involved” (section 10 (b)). TIn addition, the "action-
forcing" 90 day walting period requirement {see Q #17) means chat
the Federal Agency considering a project must anticipate a minimum
ninety day walt from filing the draft statement to beginning action.
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9. How many 102's does the CEQ receive in a month?
How many since enactment of NEPA?

The Kovember 1971 Monitor 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 Natienal Environmental Policy Act on
Januaxy 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.

10, What is the difference between a "draft" and a "final
statementc?

The CEQ Cuidelines 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 ccmmented on by other agencies which have specialized expertise
relating to the project, Finally, rhe sponsoring agency uses these
comments to modify the project plans {(if indicated) and to prepare

a fina)l statement.

11. Who is asked to comment?

The Guidelines contain an appendix which lists Federal agencles
with expertise in particular aspects of rhe enviromment which
should be asked tc comment. In addition, when State or leocal
review is relevant, coples of the draft are either sent to the
state, regional, and metropelitan clearinghouses set up by
Circular #A-95 of the Qffice of Management and Budget or directly
te State and local agencies authorized to develop and enforce
environmental standards, The CEQ receives ten copies of every
gtatement and may alsc comment.,

12, What role do members of the public have in the commenting
process?

The agency preparing the draft statement is responsible for waking
it available to the public (under the Freedom of Information Act
{5 U1.5.C. Section 552) -- see Q #18). Any individual or organiza-
tion may then comment on the draft; he may express support or
opposition, suggest alternatives, or polnt out project effects
that may have escaped the attention of Lts sponsors. These com-
ments may be in the form of a letter, a critlque, or even, as domne
by some citizen's groups, a "counter-102" setting forth their
views and analysis in as great a depth as the draft itself,

13. How soon must comments be made?

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 perieds into thelr
procedures. The Guidelines suggest that requests for 15 day exten-—
sions should be considered faverably.
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At

14. How can people find cut about comments?

The summary sheet attached to each draft statement lists the agen-
cies consulted; the fipal statement is made available with coples
of all comments received. The sponsoring agency is responsible for
making comments avallable on regquest (under the ¥reedom 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 of the Guidelines).

15, HRow can rhe public get copies of statements and comments on
such statements?

All draft and final statements, unless classified are listed in the
102 Monitor; since May they have been given a NTIS (National Tech-
fical Information Service) order number, and since August, an ELR
(Environmental Law Reporter) 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 Statre
and regional clearinghouses {(see Q #11).

Representatives of conservation greups whe feel that they will wanrt
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 #14) with the request that their names be added to
the mailing list for commentators.

i6. Is there any other way to involve the public in project
review?

Yes —-- the public hearing. Some agencies (e.g., the Federal Highway
Administration) are required to hold them as a matter of starute,
while others are encouraged by Executive Order 11514 to hold them
as a point of centact with public opinion. For non-regulatory
hearings, the draft statement must be made avallable fifteen days

in advance of the hearing.

17. What 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 80 days
after the draft statement has been made available to the Council

and the public, nor is it te be taken within thirty days of the
final statement’s availability (the time pericds may gverlap). In
other words, an agency cannot start work until the public and the
Executive have had at least 90 days to examine the environmental
consequences of the plan — and if the 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 approprilate.

18, What 1s the CEQ's role in the 102 process?

As rhe 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.

19. What effect has the Section 102 process had?

Federal agencies have taken, modified, and aveoided 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 envirommental impacts., The Coast Guard has denied several
bridge construction permits to avold adverse environmental con-
sequences. The Forest Service switched from clearcutting te
selective cutting in a Natiomal Forest, the Department of Trans-
portation reconsidered several proposed Interstate Righway routes,
and the Department of Defense amended plans for munitions disposal.

(For a fuller discussion of this question see the CEQ's Second Ammual
Report, pp. 25-27 and Chapter V, "The Law and the Enviromment.™)

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

Most courts have concluded that the NEPA "102" envirommental state-
ment procedure is court enforceable at the suit of interested
citizens. The extent of the citizen's right to sue is still being
defined by the courts, particularly since it is lipked to broader
questions of administrative law, such as scope of judicial review,
"standing," sovereign immunity, etec. (see Chapter V "The Law and
the Enviromment," of the Council's Second Annual Report for more
detailed information).



158 APPENDIX C
SOURCES FOR ENVIRONMENTAL IMPACT STATEMENTS*

In order te receive more efficient and prompt service, requestors
are urged to order draft and final impact statements from the Depart-
ment of Commerce's National Technical Information Serviece {NTIS) rather
than the preparing agency. Fach statement will be assigned an order
number that will appear in the 102 Monitor (at the end of the summary
of each statement) and alse 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. 5. Department
of Commerce, Springfield, Virgimia 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 5$3.00 and the order number. A
microfiche costs $0.95. (Paper coples of documents that are over 300
pages are 5$6.00.)

NTIS is also offering a special "package"” in which the subsecriber
receives all statements in microfiche for $0.35 per sratement.

Statements will srill be available for public scrutiny In the
document rooms of the warious agencies, However, only limited coples
will be avallable for distributiom.

Yet another possible source of statememts is from the Environmental
Law Institute, 1346 Conmecticut Avenue, N.W., Washingtom, D.C. 20036,
To order a document, piease indicate the Depariment, date, and ELR
Order # (given at the end of each summary). The Institute charges
$0.10 per page, and as you will note the number of pages 1s also
given at the end of the summaries, Please enclose the correct amount
of money with your order and mark the envelope to the attention to the
"DBocument Service,"

% From: '102 Monitor" Volume 1, Mumber 10, Hovember 1971,
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APPENDIX D

SOURCE FOR BACK 1SSUES OF TRE 102 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 Congressional Record.
You may wish to order these Congressional Records from the Superintendent
of Documents, U. 5. Government Printing Office, Washington, D.C, 20402
(5.25 per copy).

Vol, 1, Nos. 1, 2 & 3

Congressional Record — April 28 (Extension of Remarks),
Page E 3607

Vaol, 1, No, &

Congressional Record — May 27 (Extension of Remarks),
Page E 51531

Vol, 1, No. 5

Congressional Record — June 16 (Extemnsion of Remarks),
Page E 6023

Vol. 1, No. 6

Congressional Record — July 28 (Extension of Remarks),
Page E 8453

Vol. 1, No. 7

Congressional Record - Sept. 13 (Extension of Remarks),
Page E 9483

Vol. 1, No. 8

Congressional Record - Sept. 24 {Extension of Remarks),
Page E 10002

Yol, 1, No, 9

Congressional Record — Nov, 1 (Extension of Remarks),
Page E 11596

* Prom: "102 Moniter"” Volume 1, Number 10, November 1971.
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APPENDIX F

Environmental Impact Statements
Federal Agency Contacts

Department of Agriculture

Dr. T. C. Byerly
Office of the Secretary
Washington, D.C. 2025(
(202) 388=-7B02

Department of Defense
Department of Air Force

Col., Cliff M, Whitehead
Room 5E 425, Pentapgon
Washington, D.C., 20330
(202) OX 5-2889

Department of Army
Corps of Engineers

Francis X. Kelly

Assistant for Conservation
Lialson, Public Affairs Office
Office, Chief of Engineers
1000 Independence Ave., SW
Washington, D.C. 20314

Qffice of the Assistant Secretary

Departmwent of Housing and
Urban Development

Richard H. Broun

Director, Environmental &
Land Use Planning Division

Washington, D.C.

(202) 755-6186

Department of Interior

Office of Communications
Room F214 _
Washington, D.C, 20240
(202) 343-6416

National Aeronautics and

Space Administration

Rzalph Cushman

Special Assistant, Office of
Administration

Washington, D.C. 20546

Tennessee Valley Authoricy

Col. William Gardiner

Chiaf of Construction Division

Office, Deputy Chief of Staff
for Logistics

Washington, D.C. 20330

{202) OX 4-4380

Environmental Protection Agency

Mr. George Marilenthal

Acting Director of Environmental
Impact Statrements Qffice

1750 K Street, N.W.

Room 440

Washington, D.C., 20460

(202  254-7420

General Services Administration

Rod Kreger

Deputy Administrator
GSA-AD

Washington, D.C. 20405

Dr. Francis Gartrell
Director, Environmental
Research and Development
720 Edney Building
Chattanooga, Tenmessee 37401

Department of Transportation

Martin Convisser

Director, Offfce of Program
Co~ordinartion

400 Tth Street, 5W

Washington, D.C. 20590

(202} 462-4357

U, §, Water Resources Council
Chio River Basin Commission

Fred E. Morr

Chairman, OBRBC

1427 4th and Walnut Bullding
Cincinnati, Ohic 45202
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APPENDIX G

SELECTED REFERENCES

Environmental Quality. The First Annual Repcrt of the Council on

Environmental Quality. Waghington, D.C., U. §. Government Printing
Office. August, 1970.

Environmental Quality. The Second Annual Repert of the Council om

Environmental Quality. Washington, D.C., U. 5. Government Frinting
Office. 4Auvgust, 1971. (This second report includes much data on
the environment and some types of Limpacts, Chapter 5, "The Law and
the Environment", may be of particular interest to some readers.}

Harvard University, Graduate School of Design. Three Approaches to

Environmental Resource Analysis. Washington, D.C,: The Conserva-
tion Foundatien., 1967. ({This booklet reports om three resource
analysis techniques: that of G. Angus Hills, University of
Toronto; Philip H. Lewls Jr., University of Wisconsin; Ian L.
McHarg, University of Pemnsylvania. Of particular Iinterest in
landsecape design and regional planning processes).

Leopold, Luna ®.; Clark, Frank E.; Hanshaw, Bruce B.; and Balsley,

James R, A Procedure for Evaluating Envircnmental Impact,
Geological Sutvey Circular 645, Washington, D.C.: U. 5. Geolegical
Survey, 1971. (This procedure and accompanying matrix for iden-
tifying and evaluating envirenmental impacts is the most widely
disseminated. It has been applied once in a draft EIS by the
Bureau of Reclamation. The authors are anxiocus to receive comwments
from agencies and individuals.)

Neimap, Bernard J, Jr., and Allen H, Miller. Interstate 57: An Appli-

cation of Computers to Highway Location Dynamics. Environmental
Awareness Center, niversity of Wisconsin, Madison, Wisconsin.
Undated.

Sorensen, Jens C. A Framewcrk for Identification and Control of Resource

Degradation and Conflict in the Multiple Use of the Coastal Zone.
Published Master's dissertation, Department of Landscape Architec-—
ture, University of California, Berkeley, 1971, ({(Includes four
Matrices for identifying possible adverse impacts. These matrices
were distributed to all conference participants and examined during
the presentation and discussion.)

U. $. Council on Environmental Quality. '102 Monmitor" (Each issue of

the "102 Monitor" provides a summary of draft and final 102 (2} (C)
statements filed with the Counecll on Environmental Quality and other
information related to Councll activities, As of November, 1971,
the avallability of 102 statements and comments is listed weekly

in the Federal Register.}
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I. §. Federal Register. Council on Environmental Quality - Implementa-
tion of National Environmental Policy Act — Notice of Opportunity
for Public Comment on Procedures. Vol. 36, No. 239, Part II,
December 11, 1971. (Entire issue devoted ro 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. 5. Federal Register. Council on Envitronmental fuality - Statements
on Proposed Federal Actions Affecting the Environment - Guidelines.
Vol. 36, No. 79, Part II, april 23, 1971.

University of Georgla, Institute of Ecology. Optimum Pathway Matrix
Analysis Approach to the Environmental Decisionmaking Frocess - Test
case: Relarive Impact of Proposed Highway Alternates, 1971.
(Mimeographed) (A study of alternative routes for highuay 1-75
north from Marietta, Ceorgia prepared for the State Highway Depart—
ment.)
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APPENDIX H

CONFERENCE PARTICLIPANTS

Environmental Impact Analysls Cenference
Green Bay, Wisconsin
January 5-6, 1972

Anderson, Charles

U, 5. Forest Service

Route 2 Mancr Read
Rhinelander, Wisconsin 54501

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

Armatreng, John

Director, Sea Grant Program
University of Michigan

Ann Arbor, Michigan 48104

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

Barton, Michael

Deputy Forest Supervisor
Ottawa Marional Forest

U. 8. Forest Service
Ironwood, Michigan 49938

Beattie, Hugh
Superintendent

Isle Royale National Park
National Park Service
Houghton, Michigan 49931

Beatty, Marvin

Director

Environmental Resources Unit

University of Wisconsin Extenslion

215 N, Brooks

Madison, Wisconsin 53715

Beckerley, James

U. S, Atomic Energy Commission

Division of Radiological &
Environmental Protection

Washington, D.C., 20545

Bernhagen, William

Institute of Envirommental Studies
University of Wisconsina

437 Witte Hall

Madison, Wisconein 53706

Burroughs, Teom

Project Assistant

Hews and Publications
University of Wisconsin
Madison, Wisconsin 53706

Besadny, C. D.

Director

Bureau of Environmental Impact
Wisconsin Dept. of Ratural Resources
Box 450

Madizon, Wisconsin 353701
Bouchard, Thomas

Asslstant Professor

Department of Geography

University of Wisconsin-Eau Claire
Eau Claire, Wisconsin 54701

Brende, Herbart

Environmental Development Engineer
Wisconsin Division of Highways
Madiscn, Wisconsin 53702

Bruss, Lyle

Director of Facillities Planning
University of Wisconsin~Green Bay
Creen Bay, Wisconsin 54302

Bunde, Dennis

Research Assistant
Environmental Awareness Center
B105 Steenblock Library
University of Wisconsin
Madison, Wiscomsin 53706

Cavanaugh, John

Soll Conservation Service

I'. S. Department of Agriculture
P. O, Box 4248
Madison, Wisconsin 53711
Chandler, Robert

Asgistant to the Director
National Park Service

2510 Dempster Street, Room 214
Dee Plaines, Illinois 60016
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Conti, Enrico

Asst. for Environmental Affairs
Atomic Energy Commission
Chicago Operations Office

9800 5, Cass Avenue
Argonne, Illinois 60439
Cook, Enbere

Associate Professor
Lnvironmental Control
University of Wisconsin
Green Bay, Wisconsin 54302

Cooper, Rollin

Center for Recreation Resources
University of Wisconsin
Madison, Wisconsin 53706

Davidson, Norman

Pictured Rocks National Lakeshore
Box 40

Munising, Michigan 49862
Navy, William

U. 5. Army Corps of Englneers
Kewaunee Project Office
Kewaunee, Wisconsin 54216

Dickerson, Russ
University of Wisconsin
Green Bay, Wisconsin 54302

Ditton, Robert

Assistant Professor

Leisure Sclences

Iniversity of Wisconsin
Green Bay, Wisconsin 54302

Imoch, Thomas

Department of the Interior
Bureau of Outdoor Recreation
3853 Research Park Drive

Ann Arbor, Michigan 48104

Dunn, Ben

Tennessee Valley Authority
49 Evans Building
Knoxville, Tennessee 37662
Ellison, Hank

Wisconsin Division of Highways
District #3

1125 N, Military Avenue

Green Bay, Wisconsin 54303

Faulkner, Clarence
. 5. Dept. of the Intericr
Fish & Wildlife Service

Bureau of Sport Fisheries & Wildlife

Fedetral Building, Ft. Snelling
Twin Cities, Minnesota 355111

Fulk, T. A,

Environmental Planner

U. 5. Forest Service

633 W. Wisconsin Avenue
Milwaukee, Wisconsin 353203

Giambusso, Angelo

U, 5, Atomic Energy Commission

Division of Radiological &
Environmental Protection

Washington, D.C, 20545

Goodale, Thomas

Associate Professor
Leisure Sciences
University of Wisconsin
Green Bay, Wisconsin 54302

Harn, Joseph

Forest Supervisor
Qttawa National Forest
U. 8. Forest Service
Ironwood, Michigan 49938
Haubert, John

Department of the Interior
Bureaun of Outdoor Recreation
38533 Research Park Drive

ann Arbor, Michigan 48104

Hegs, Robert
Environmental Quality Section
Research and Development Division

Michigan Dept. of Hatural Resources

7th Floor Mason Building
Lansing, Michigan 48926

Holt, William

Assistant Chief

Marine Fnvironmental Coordination
Branch

U. 8. Coast Guard

400 Seventh St,, SW

Washington, D.C. 20590



Huddleston, Herb

Assistant Professor
Fcosystems Analysis
University of Wisconsin
Green Bay, Wisconmsin 54302

Johnson, Edward

Environmental Protectlon Division
0ffice, Chief of Naval Operatlons
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

Kelly, L. K.

Assistant to Reglonal Forester
U. S. Forest Service

633 W, Wisconsin Avenue
Milwaukee, Wiscomsin 53203

Kessler, John

Assistant District Engineer
Federal Highway Administration
4502 Vernen Blvd.
Madison, Wisconsin 53705

Knox, Ben

Missourl State Park Board

1204 Jefferson Bldg.

Jefferson City, Missourl 65101

Kolka, Henry

Upper Great Lakes Envirenmental
Impact Council

University of Wisconsin—Eau Claire

Eau Claire, Wiscomsin 54701

Krauskopf, Thomas

Research Assistant
Environmental Awareness Center
B105 Steenbock Library
University of Wisconsin
Madison, Wisconsin 53706
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Kuehn, Jerome

Department 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. 5. Army Corps of Englneers
1594 Marien St., Apt. 202

St, Paul, Minnesota 55117

Lawyer, Donald

Assistant Chief

Environmental Resources Branch
U. §. Army Corps of Engineers
Washington, D.C. 20314

Luedtke, John

UIR-ISD

University of Wisconsin
1324 W, Daytom 5t.
Madison, Wisconsin 53706
Malone, John

General Services Administration
219 S, Dearborn 5t.
Chicago, [1llincis 60604
Mann, Wayne

Forest Supervisor
Chequamegon National Forest
U, §. Forest Service

Park Falls, Wisconsinm 54552

Mertens, Clem

Wisconsin Division of Highways
District #3

1125 Nerth Military Avenue
Green Bay, Wiscensin 54303

Mundelius, Robert

U. §. Army Corpe of Engineers
Kewaimee Project Office
Kewaunee, Wisconsin 54216
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Nelson, Ken

Wisconsin Division of Highuways
District #3

1125 N. Military Avenue

Green Bay, Wisconsin 54303

Nichols, Roland

Chairman :

Department of Geographv
University of Wisconsin«Fau Claire
Fau Claire, Wisconsdn 54701

Orloff, Neil

Assistant Director

Environmental Protection Agency

Office of Federal Activities

Room 440

1750 K St., NW

Washingten, D.C. 20460

Peterson, Michael

Planning Officer

Arizona Cutdoor Recreation
Coordinating Commission

2222 West Greenway Road

Phoenix, Arizona 85023

Quigley, Jack

Department of Englneering
University Extension
432 N, Lake St.
Madison, Wisconsin 53706
Raduenz, Les

Landscape Architect
University of Wisconsin
Green Bay, Wisconsin 54302

Robkin, Eugene

Assistant Professor
Ecosystems Analysis
University of Wisconsin
Green Bay, Wiscomsin 54302

Rogers, Robert
National Park Service
Box 27

Houghton, Michigan 49931
Ruedisili, Lom

Dept. of Geology & Geophysics
Sclence Hall

University of Wisconsin
Madison, Wisconsin 53705

Sager, Paul

Agsociate Professor
Ecosystems Analysis
University of Wisconsin
Green Bay, Wisconsin 54302

S5lifer, Gordon

Impact Coordinator

West Central District Hdqrs,
Wis, Dept. of Natural Resources
1300 W. Clairemont Ave,

Eay Claire, Wisconsin 354701

Smith, Stewart

Attorney

Denissen, Kranzush, Stodola &
Mahoney

211 S. Monrce

Green Bay, Wisconsin 54301

Sorenson, Jens C.

Post Graduate Researcher

Institute of Urban & Regional
Development

IIniversity of California~Berkeley

1506 Oxford Street

Berkeley, Callfornla 94709

S5telnhart, John

Assoclate Pirector

Center for Marine Studies
University of Wisconsin
1225 W. Dayton St.
Madigon, Wisconsin 53706

Steinhauer, John

Wisconsin NDivisien of Highways
District #3

1125 N, Military Avenue

Green Pay, Wisconsin 54303

Stephenson, David

Chairman

Water Rescurces Management Program
72 Science Hall

University of Wisconsin

Madison, Wisconsin 52706

Striegl, Albert
Civil Engineer
108 W. Wells St,
Roem 352

Mllwaukee, Wiscensin 53203
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Btuiber, David Winter, Thomas

Sea Grant Program Council on Environmental Quality
University of Wisconsin 722 Jackson Flace, NW

Lowell Hzll Washington, D.C., 20006

Madison, Wisconsin 573706
Wood, Frances

Troutt, Al Information Services THvision
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