WRRC Bulletin 38

THE ENGINEER AND
THE ENVIRONMENT

Papers presented at the Seminar on the Engineer and the
Environment sponsored by the Departiment of Conferenees
and Institutes of the University of Minnesota in cooperation
with the Ameriean Socicty of Civil Engineers, Northwestern

Section, Water Besources Group on November 20, 1970 at the
Nolte Center for Continuing Education.

Publication of this Bulletin was supported in part by funds provided by
the United States Department of the Interior as authorized under
the Water Resources Rescarch Act of 1964, Public Law 88-379

August 1971

Minneapolis, Minnesota

WATER RESOURCES RESEARCH CENTER
UNIVERSITY OF MINNESOTA
GRADUATE SCHOOL



CONTENTS
Page
ForawoTd « « v ¢ v v v h ot v e h e e e e e e e e e e e e e a. did
Introduction . .« v . v b v 0 e e v e e e e e e e e e e e e e e 1

An Ecological Approach to Natural Resources Problems
R. W. Burwell . . . & . . . o o v h e e e e e e e e e 3

Environmental Aspects of Water Resources Planning and
Development — C. I. McGinnis . . .+ .+ o v v & v o 0 v o . . 9

Drainage and The Environment - E. R. Allred . . . . . . . . . . 18
Drainage and The Environment - W. J. Ochs . . . . . . . . . . . 22

Some Aspects of Drainage in the Environment of Wildlife -
B, Wo Rounmds .+ v v v v v v e v e h v e e e e e e e e e . 24

The State's Concern in Engineering Planning for Water
Resources - G. J. Kelnhofer . . . . . . o o . « . . o . .. 28

Some Aspects of Ecology - R. W. Comstock . . . . . . . « o . . . 36

The Challenge of Environmental Concern in the Future of
Engineering — L. Weinberger . . . . . « « « « « v « « » + . A3



FOREWORD

i This Bulletin is published in furtherance of the purpose of the
Water Resources Research Act of 1964. The purpose of the Act is to stimu-
late, spomsor, provide for, and supplement present programs for the con-
duct of research, investigations, experiments, and the training of scien-
tists in the field of water and resources which affect water. The Act is
promoting a more adequate national program of water resources research
by furnishing financial assistance to non-federal research.

The Act provides for establishment of Water Resources Resgearch Insti-
tutes or Centers at Universities throughout the Nation, On September 1,
1964, a Water Resources Research Center was established in the Graduate
School as an Interdisciplinary component of the University of Minnesota.
The Center has the responsibilitv for unifving and stimulating University
water resources research through the administration of funds covered in
the Act and made available by other sources; coordinating University re-
search with water resources programs of local, State and Federal agencies
and private organizations throughout the State; and assisting in training
additional scientists for work in the field of water resources through
regearch.

This Bulletin is number 38 in a sceries of publications designed to pre-
sent information bearing on water resources in Minnesota and the results of
some of the research sponsored by the Center. Current environmental issues,
with particular emphasis on water resources problems, are discussed in con-
nection with a Seminar on the lingineer and the Environment. In view of the
great public concern and the urgent need for information on this topic, this
Bulletin is being published as a public service. It is thus beding made a-
vailable to a wide variety of people concerned with the research, technical,
educational and operational aspects of water resources.




INTRODUCTION

This bulletin contains the papers prescnted at the “Seminar on the
Fngineer and the Environment', presented by the Department of Confercnces
and Institutes of the General Extension Division of the Universitv of Minne-
sota., The seminar was planned in cooperation with the Rorthwest Section of
the American Society of Civil Engineers. The purpose of the seminar was to
inform enginecrs of current envivonmental issues, with particular cmphasis
being placed on water resources problems. The planning for the conference
was based on the premise that the enginecring profession should be aware
that environmental issues are of paramount concern to socicty and that the
profession 1s responsible for giving full consideration to these issues in
addition to fulfilling the traditional role of solving purelv technical
problems.

The program of the seminar s given below:

November 20, 1970

8:00 a.m. Tinal Registration — Main Desk, Nolt

8:25 Weleome and Opening Remoarks, Harrv T
Director, Department of Conferences and Institutes,
University of Minnesota, Minncapolis

8:30 Tilm - "People Fro-Action™

9:00 An Heological Approach to Natural Resource Probhlems,
Robeaert W, Burwell, Regional Director, Bureau of Spoert

e Centor
edering, Associaloe

Fisheries and WildTife

9145 Coffee Break
10:15 Environmental Aspects of Water Resources Planning and

Dovelopment, Colonel Charles 1. MeGinnis, District
Engincer, St. Paul District, U.S. Armv Corps of
Engincers
11:00 Drainage and the Fnviveament - Panel
Fvan Allred, Professor of Agricultural Pngineering,
University of Minnesota
Walter J. Ochs, Assistant State Conscervationist, Soll
Conservation Service, St, Paul
Burton Round, Wetland Coordinator, Bureau of Sport
Fisheries and Wildlife, Minneapolis
p.m.  Luncheon
The State Concern in Pngincering Plonning Tor Water Re-
Sourcves, Guv Kelnholer, Dirvector, Water Resources Plan-
ning and River Basin Coovdinater, Minnesota State Plan-

ning Agencv

2:00 Social Aspects of Foologv, Roland Comstock, Dircetor, En-
virenmental Affairs, Northern State Power Company,
Minneapolis

Coffee Break

The Chatlenge of Invironmental Concern in the Future of
Engineering, Teon Weinberger, Consultant, Vice President,
Fnviro-Contro., loc. Hashington, D.C.

.
.
[

[US I S
*e

The following persons served on the Planning Committee for the semi-
nar:
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Richard W. Leonard, U.S. Army Corps of Engineers, St. Paul AN ECOLOGICAL APPROACH TO NATURAL RESOURCE PROBLEMS
J.R. Calton, U.S. Army Corps of Engineers, St. Paul

Harry Dedering, Associate Director, Department of Conferences and
Institutes, University of Minnesota

Emanuel T. Jensen, P.E., Consulting Engineer, Minnetonka by R. W. Burwell, Regional Director,
Floyd J, Laumann, P.KE., Hancock Concrete Products Companv, Minne- Bureau of Sport Fisheries and Wildlife,
apolis \ Minneapolis, Minnesota

Edward Silberman, Professor of Civil Engineering and Director, St.
Anthony Falls llydraulic Laboratory, University of Minnesota

tarl Stephan, Bureau of Sport Fisheries ¢ V1 i : snelld
Minneagoli; P isheries and Wildlife, Fort Snelling, A few vears ago a plague struck a small isolated village in Bolivia.

‘ Before it could be identified——it turned out to be hemorrhagic fever--the

The seminar chairman and moderator was Dr. Alvin . Anderson, Professor plague killed almost all of the children in the village.

of Civil Engineering, St. Anthony Falls Hydraulic Laboratory, University

of Minnesota, Minneapolis. A study of events gave the answer. It seems that earlier in the vear

the village had been sprayed with DDT to eliminate certain insects. In the
The seminar papers arc arranged in this Bulletin in the order in ensuing months there was a my§terious die-off of the house cats that had for

which they wore presented. vears roamed throughout the village. It developed that following the exten-
sive spraying, the cats in prowling through vegetation and back allevs got
DDT on their fur--and, being cats, continued their habit of licking them-
selves clean. TFollowing the die-off of cats, the village's normallv modest
population of mice erupted--mice were everywhere and the stain and odor of
their urine was present in everv village hut.

What proved to be the carrier of the virus of the hemorrhagic fever?
It was carried in the urine of the mice, deposited where children slept,
X ate, and plaved.

i A tragic chain of events, especially so when the first step started
' with the best of Intentions.

This story is a simple lesson in ccologyv. Tt illustrates what the
word means--the mutual relationships of the biotic in the environment., Tt
warns us that processcs are more than isolated cause and effect linkages.
Tt demonstrates that the world about us is much more complicated than we
once thought it to be. And it tells us that man cannot travel with impun-
ity down a narrow road of single interest.

Most of us here todav have a profession. We are lawyers, economists,
hiologists, educators, civil engineers, and so on. TIn the process of liv-
ing and in the process of carryving out our jobs, we daily influence the
environment in which we exist. For most of us there is a compelling moti-
vation to alter our environment at some time and in some place. Individu-
ally, 1 spray my backvard for mosquitos, vou plant a shelterbelt, she puts
a combination weed-killer and fertilizer on her lawn, he clears the aquatic
vegetation from the lake in front of his cabin.

Similarly, our organizations and agencies act to change the environ-
ment but on a larger scale., The Bureau of Reclamation constructs a reser-
voir to irrigate thousands of acres of land; the Soil Conservation Service
installs measures to reduce runoff or channelize a stream course to hasten
ity my Bureau creates an expansive marsh to produce ducks; the Corps of
Fngineers deepens a river channel to provide water transportation, and so
on.



And in the last decade or so, the impact on ecological communities has
been compounded by the collective action of Federal, State, and local ag-
encies, as for example, the Missouri Basin Project and the upcoming Missis~—
sippi River lZ-{oot channel.

At this point, let me sav that 1 do not maintain that these examples
of our actions are bad: 1 simply note that these actions ave going on,

There will be similar actions in the future as long as men see oppor-
tunities to develop and use natural resources. This heing so, those of ug
who influence the use of natural resocurces have a responsibility to accept
and develop what might be called ccological thinking. T do not mean just
biologically, but in relation to all of the factors and variables of the
complex problem of natural resource management.

As we all know, man's history of relationship with the envirenment is
not o record which can be peinted to with general pride. We have made, and
we continue to make, a lot ol mistakes, Some of our mistakes are due to
the inherent complexity of nature and some are due to our listening to the
wrong voices. Technological mistakes can be aveolded as the relevant sci-
ences are improved and the techniques of application are developed. Other
mistakes can be avoided as the voices of the public {(as in the casce of rhose
who would exterminate the timbor wolf) are evaluated in relation to the
voice of science (as in the case of the wildlife biologist). But there is
one class of mistakes which is, in mv opinion, most difficult to avoid.
These arc the mistakes ol a unitarv appreach which are difficult not to
make because most of us arce trained and accustomed to think in terms of
disciplines, skills, and a concentration of effort,

This obscrvation lTeads me to a familiar conclusion. Natural resonrce
problems cannot be solved in the best way by a unitary attack on them.
Natural resource problems arce not just scientific problems (and certainly
are not solublte by some single scicence) nor are they just engincering prob-
lems, or cconomic problems, or legal problems, or political problems, or-—
when we don't know what else to suggest—-educational problems. Every nat-
ural resource problem has manv facets and the usual specialist is equipped
to deal only with one of them. It is not that we can dispense with the
skills and the knowledge in depth of the specialisc; it is rather that sov-
eral specialists may need to attack the same problem. But more than that,
the work of the several specialists must he coordinated and their skills
must be meshed to maximize the net result. This is a job for a skilled
practitioner. He may be an architect or a newspaper editor, a University
president, or a State legislator, a research administrator or a civil on-
ginecr. But whatever his title, he needs to be capable of thinking 1ike
an ecologist-~aware that there arc complex systems in flux, morc interested
in Inter-relations and processes than in things, and wise to the degree that
he always asks himself: what are the ecological consequences of the pro-
posal in front of me.

Be we civil engineers or biologists, our viewpoint must be broad for
it is not possible to reach satisfactory solutions to natural resource
problems without ecxpanding the ecological concept to include man. Natural
resource management usually includes matters of law, economics, politics,
traditional thinking (which often is scientificallv wrong), institutional
restraints, and so on. Also, the materialistic aspect of the production of

goods and services from natural resources often 1s modified bv intangible
values. In fact, conservation is distinguished from other kinds of natural
resource management in that decision-making includes a recognition of social
goals. One consequence is that the general good often runs counter to the
best interests of private individuals and groups. This is why friction de-
velops between some landowners in the prairie pothole region and biologists
who want to see cxisting marshes maintained for wildlife production, and

why a property owners association is fighting the proposed Vovageurs Nation-
al Park as a "Federal land grab." [t is the interplav of public and private
intercsts that have brought about the current debate on the Ham Lake air-—
port proposal, the heated arguments on protection of the timber woll in
Minnesota, and the wisdom of the Kindred Dam and reservoir proposal in North
Bakeota, In other words, the inputs to the natural resource production pro-
cess Include not onlv the natural resources and scienec, engineerving, fi-
nancing, business organization, cte., but also the democratic institutions
whiich man has created to represent the public interest.

These thoughts can be summed up in this opinion suceintly stated by
Dr. Stanley Cain, Dirvector of rthe Institute of licology at the University
of Michigan., "™atural resource problems need to be viewed snd dealt with
in their total context, not as individual resources for single uses, but
as intimate parts of the entire human ccosvstem.”  If this viewpoint is ac-
copted, Dr. Cain observes that there are several consequences we must Lhink
about.

"In the area of education and training, it is iasulfiiclent to produce
persons only with competence in a given field. 1t is not enough te be an
engineer or a parasitologist, an cconomist or a lawver. Iadividunls work-
ing with natural resources need a firm grounding in some recognized and use-
ful arca of knowledge and skill, but thev need also a broad ceological com-
prehiension which, we hope, will lTend them a degree ol humility and produce

a willingness to cooperate.”

This poses o dilemma, for we are bound to sce more and greater empha-
sis on specialization.  The demand for specializalion enceurages narrow
traiming; and for vertain purposes of scicnce, business and government this
is useful,  But our world of cver-ramifving specialities is c¢rving out lor
the man who is able to see bevond his Immediate job and able to understand
and cope with larger relationships.  Here we badly need the person who
thinks like an ccologist—-the svnthesizer——rhe skillful practitioner |
spoke of earlicr--the man whose technical skills are matched by his breadth
of understanding, bv his grasp of his own heritage, bv the largeness and
Tiberalirty of his mind.

Turning from cducation to government, apgain the word is clear. 1t no
longer makes sense for single-purpose agencies to go it alone on natural
resource problems.,  We arve all aware of the compartmentalized nature of
natural resource responsibilitics in many state governments and at the
Federal level.

This has heen the root of manv of our mistiakes and troubles in the
past. The Congress and the State legislatures, and those who advise them,
tend to think of natural resources as sceparate and isolated, and to solve
problems by the same categorvies. thus Flood control is assigned to the
Corps of Inginecers, soill conscervation to the Soil Conservation Service,

S



waterfowl to my Bureau, water use to the State water commission, and so
on. Admitting that some steps have been taken to promote coordination of
resource interests-—-most recently the Environmental Quality Act—-it can't
be denied that government has yet to fully understand the importance of
ecology in our lives.

Thus it has developed that the Congress and the State legislatures
out of reverence for the specialist-—the engineer, the phvsical scientist,
the economist-~have left to him not only the task of analvsis, but the ac-
tual determination of objectives and values.

From a public service point of view, those most incapable of ecological
thinking are those individuals and agencies whose interest and objcctives
are narrow, whose problems are amenable to precise, guantitative and cmo-
rionally satisfactory solutions, and whose psvchological orientation calls
for unequivocal black and white answers to problems. These are the single
purpese people whose skills are indispensable, but who should not be asked
or expected to make broad policy decisions in the general public Interest.

To make mv point still another wav: 1 would say that, generally, a
scientist, as a scientist, is capable of making scientific decisions.

An engineer, as an engineer, is capable of making valid enginecring
decisions. Therce the specitic competence of cach ends. The same, of
course, is true of a zoologist, a psyvchologist, or an ecconomist. But it
is not to say that an cngincer or an cconemist, [lor example, can't also
be a top-notch ccologist practicing his prolession efficiently and also
by practicing it in relation to the complexities of the real world, the
general welfare, and the [uture good of mankind.

Most of what 1've said to this point is background intended to answer
the question what is ecology, and why is it important, and to remind us of
some of the factors that have handicapped us in taking an ecological ap-
proach to natural resources problems.

Now, let's redirect our thinking a bit and ask ourselves: What should
be the role of the engineer, and especiallv the civil engineer, in sccuring
an ecological approach to natural resources problems, and what might be
done to enable the engineer to {ulfill that role.

Your Conference Committee has this view, printed in vour program, un-
der the heading The Engineer and The Environment: '"The engineering pro-
fession must enlarge the concept of its role in society. It must throw
awdy the last vestige of its evolution from a craft and take on the full
responsibility of a learned profession. The central attribute of such a
profession is responsibility, not for a segmented detail of the problenm,
but for an effective solution to the total problem, In the water resour—
ces planning and development field, it is abundantly clear the environment-
al issues are of paramount concern to society and that such concern will be
an increasing consideration for civil engineers.”

. In the same vein, Dr. Abel Wolman, professor emeritus of sanitary en-—
glngering at Johns Hopkins Universityv, in the October issue of the Civil
Engineering magazine, in summary, writes: "To manage the environment wise-
ly is the engineer's extraordinary challenge. For this he needs to be both

Don Quixote and Sanche Panza--both the seeker of the ideal and earthy
realist. #*#%%Tt should not dismay the educator that his (engineering)
graduate will have to master new disciplines and new skills. He will have
wider horizons and be more respectinl of human behavior and needs."

1 suspect that some engineers might disagree with Dr. Wolman, on the
grounds that managing the environment is a job for the ecologist, or some
other kind of secientist, not for the engineer. 1t might surprise vou to
wnow that many thoughtful ecologists agree with Dr. Wolman. Tor example,
Dr. Edward Deevey, Jr., a Canadian ecologist, writing in the spring 1970
issue of rhe magazine Ecology has this to say:

"No socinl decisions are more important than those governing the use
of renewable resources. Demands are heard everywhere, especiallv in Con-
gressional and other government cirvcles, for more and better ccology.
Teologists are hoth [lattered by these official expressions of interest and
made apprehensive by them. Feology is a supremcly interesting and difficult
scicnce, regarded by its practitioners as both needing and meriting generous
support. But 'more ccology' is really a demand for sound envirenmental
management--which is not scicence, but a form ol engineering. Unfortunatelv,
it is a form of enginecring so new, so challenging, vet so dimlv perceivad
by the puhlic, that to name it engincering obscures its nature. Regardless
of the name, the profession is being practiced, even if not very conscionslv
or very competently.  Socictv needs a great many more, and ahler, practi-
tionerss and thev must be botter and more cxplicitly frained for their jobs.
Ecology has much to contribute Lo that training-—but an ecologist is no
more qualificd Tor managerial decisions about environment than a phvsicist
is qualificd te build a bridge. Feologists arce able and willing to help,
but other scientists, and the facultics of most or all of the professional
schools, must help tool”

I am confident that under our democratic {orm of government, it is
possible to change our traditienal geoals, objectives, and priorirics so
that Americans may lead a happy and productive tife in a healthe enviven-
ment; but we cannol reaclh thab happv state without a substantial contribu-
tion frow the engincering profession.  The role of rhe engincer must be to
scek and aceept a higher degree of responsibilitv for an improved qualitcy
of 1ife in America, not for some segment of that effort but for the total
effort.  This is not to sugeest that engineers abandon technology. mgi-
neers must continae to inprove their technology to scok now and hetter
means of providing essential scervices that are more compatible with en-
vironmental needs. This the profession will vontinue to do. Certainly
it has a history of such coffort.

But i the enginecring profession is to plav the were important role
rhat it should in our socicty, it will need to ro—examine fts traditions
and philoseophies.  The profession will need to hecome actively concerned
with broad envirenmental problems.  Here I'm referring to such national
concerns as the presence of too manwv human beings in a crowded envir?nment
{1 some arcas in our nation, while in other areas with a cleaner enviroen—
ment and opportunity for o good life, there is an out-migration of pe?ple.
Lngineers should put their logical and disciplined minds ro the solution
of such problems. Perhaps more important: Shouldn't the profession seek
to diveet its capacity to influcnce the development of this countrv 8o as
to forestall such undesirable environmental problems? The point that I'm
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making here is the same point that Demosthenes made to his countrymen 351
vears before Christ when he said: "Shame on vou Athenians for not wishing
to understand that one must not allow oneself to be at the command of eveﬁte
but must forestall them. #%% You wait for bad news before vou act."” More‘
recently Albert Schweitzer put ir another way when he said that Americans
had lost the capacity of forestall environmental catastrophies. -

The engineering prolession must become more than a branch of technologv
wherein the engincer's role is to design and construct a variety of facili-
ties at the cheapest possible cost in dollars. In assuming his more ré%nnn—
sible role, the engincer will question and evaluate the go;caILod néodg‘hr
demands that arc projected by dinterests secking more water, or rheaée?
tragsportntion, or more industry, or more localized water-hased recreation
or Lcheased Tand values. He will test such proposals against what he knn&a
are important environmental ebjectives. And he will look carefully into
the ecological consequences of any proposal placed in (ront of him: Awnlv
by adopting this approach can the engineer determine whether, in solving
one problem or meeting one neced, he may he compounding an already Soriod%
cnvironmental problem or contributing to a new probicm. / \

How docs the engineering profession go about preparing itself to carry

Vo Y NS A N - ) )
out th%s new role?  To me the first step is clear.  The traditional hasic
education and training of the engineer should he hroadened so that he mav

under§tnnd and appreciate the velationship of man to his environment aned
how, in practicing his profession, he mav contribute te an improved (Trmfinm—-
ment and o berter 1ife in Awerica. Vor the undergraduate, this means core
riculum changes. For the practicing engincer, it_moans an GXthSiOniﬁF his
education through planned workshops or seminars or graduate school owursés:

second, the cngineer will neoed Lo act ag an advocate of his enlightened
profession at the points where decisions are made.  This means, (or oynmn1§
explaining to his businessman ¢lients and o Congressional nnd’logislgtf;oyy
comnittees, whose views are often narrow and whosce interests are too frv-r
qgontly'locn]ized, of the nced to plan, authorize, fund and construct puh-
;;;LPEEJSLTT ::l:eisirilikiypiéii%i:ntr;iugj Eﬂi?n %mprqved‘?nLionnl environ-

: s08, [ 5 will require not onlv un-

derstanding hut courage and paticence and perseverance.

And finallv, we can suggest that engineers incorporate an environ-
mental ethic into the professional ethie that thev know so well. With
sgch & constant reminder of his individual responsibility in front of
h{m, t am confident that the professional engineer cnuld“mnkc a substan-~
tial contribution to the healthful and happy environment we s

ENVIRONMENTAL ASPECTS OF WATER RESOURCES
PLANNING AND DEVELOPMENT

by Colonel Charles I. McGinnis
District Engincer
U.8. Army Fngineer District, St. Paul

It has long been my helief that all of us are prisoners of our cxper-
ience, so I am presenting ideas on the environmental aspects of water re-
sources planning and development ns a civil engineer and from experience
gained through move than 20 years of association with the Corps of Fngi-
neers. My experience in St. Paul has been short, it has been intensive,
including the planning for such controversial prejects as a reservoir on
the Blue Barth River, extension of navigation on the Minnesota River, o
new method of planning for (lood damnge reduction bv evacuation of the
floodplain at Prairic du Chien, Wisconsin, revalidation of the Reserve
Mining Company's operating permit and the conduct of a successful flood
fight at Minot, North Dakota.

By the way, though T cite Corps experience as an element of myv cre-
dentials, I will tuke advantage of the {reedom of expression which T feel
is appropriate to a seminar such as this one, and voice mv personal opin-
ifons as a Member of the American Society of Civil Engincers, even where
they extend beyvond Corps policy. Please regard the pronoun "I as refer-
ring to Chuck McGinnis, @ member of the profession and "we' as moant to
include all us engineers, not just the Corps.

Within the framework of this expericunce, and in the relative short
period of my assignment to the St. Paul District, I have viewed growth of
the widely-expressed concern for our environment. While some mighl ques-—
tion the motives of a few who embrace the envivonmental cause, there is
no question of its impact or of the genuincness of the concern on Lhe part
of many. 1ts pervasive effecc are changing such diverse activities and
interests as agriculture, industry, travel, preparation {for national de-
fense, public attitudes about indirectly associated things, politics, and
even the stock market. While water resources development is but a small
part of human endcavor now subjected to scrutiny for its effect on the
environment, it represents an activity which afflccts evervone. Because
the water resources development [ield is almost entirely within the public
sector the concerned citizen has given it an extra measure of his atlention.

I do not suggest that [ have the answers to all the questions which
have been raised. These answers are vet to be [ound. 1t is a pleasure
however, to share some of my thoughts with you on this subject and to dis-
cuss some interim approaches as permanent solutions arc being sought.

My presentation this morning will be in four parts. First, ! will
discuss some of the parameters which, to me at least, help in deseribing
the challenge of environmental concern. Next, 1 will talk ahout a {ew of
my ideas on the apparent elements of solution to that problem. The third
part will consist of a look at the future, as best it can be seen from
today's vantage point. Finally, time permitting, I look forward to some
digscussion and to an opportunity for answering your questions.
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The Challenge

The subject of environmental consideration in water resources develop-
ment is not at all new. Izaac Walton, for whom one of the more vigorous
conservation groups of today is named, lived during the years 1593-1683,
John Muir, who founded the nationally known Sierra Club, did so in 1892,
Theodore Roosevelt, a great president, and a great conservationist, was
active early in this centruv. It is interesting to note that President
Roosevelt's concept of conservation may have been more forward looking
than some of the more popular interpretations today. He is credited with
having said, "Conservation means development as much as it means protec-
tion". This thought is indeed valuable.

Lest T leave you with the impression that today's concern for the en-
vironment has nothing new about it, let me hasten to say that there are new
aspects.  The public attirude, as we know it today, is new.
for dramatizing the environmental concern of so many arc new, Certailn chem-
fcal products which are purported to have a profound and persistent effect
on the environment are relatively new. The increasing awareness of manv
thoughtful people to the meed for a balance in our consideration of the
environment versus development is new.

The techniques

This latter point, that of a growing awareness on the part of moder—
ates, has heen born T believe, of a combination of continuing population
growth, urbanization and industrialization. Though there are advocates
of reversing all three of these trends, the principle is debatable and the
practical means of doing so remain eclusive.

The water resource planner is faced with a real dilemma in trving to
meet the conflicting demands of all those who would be served by the pro-
duet of his thought. le realizes that our society has expressed an appar-
ent desire for continuous cconomic improvement. He observes that social
and political unrest are the constant companions of arrested economic de-
velopment.,

The dilemma then, in part at least, is that of discerning with which
voice the public is speaking. Lieutenant Ceneral Frederick .J. Clarke, the
Chief of Ungincers, U.S. Army, recently raised this same question, and to
illustrate it, cxplained the public outrage at a Corps of Engineers pro-
ject designed to provide water for citrus fruit production. At the same
time, the same public was insisting upon an ever Increasing quantity of
orange julce. 1t Is a logical question, "With which voice does the public
speak?"

The engineer is asked to reconcile, through some feat of magic, the
public's vconomic necds with its desire for retention of environmental
values. While seeking to reconcile cconomic and environmental values he
must also keep in mind the political and social goals, seenmingly unrelated
to either the cconomy or the environment which are also of public concern.

T think the plamner is justified in asking just which side effects
of environmental preservation are acceptable to the public?  Onlv when he
has obtained answers to this question can he infallibly prepare his plans
for future development. TIs the public willing to accept a chronic short-

age of electric power, the relocation of industry, continually rising
prices, a massive increase in taxation, a chronic shortage of water, the
acceptance of flood losses as a normal and necessary way of life, lowered
production of agricultural activities, or delays in the means of transpor-
tation? Will the public agree to accept a reduced gross national product
after so manv vears of conditioning to an annual increase? 1Is a reduction
in real wages and a consistent decrease in the wage earner's standard of
1iving acceptable? Is a reduction of corporate profits, with a consequent
shift of tax responsibility from the Corporation to the individual, a rea-
sonable price to pay for full protection of environmental values? Will the
public support a reduction of recreation opportunity for large numbers of
people? Will our citizens accept the discipline of dependence upon other
nations for minerals essential to the public defense as a preferable alter—
native to maintenance of wvigorous extractive industrial enterprise in our
own country?

Clearly these gquestions do not present the only alternatives. nor is
the bleak picture they describe necessarily inevitable. They represent
the end of a spectrum of choice which the planner must evaluate and which
must be considered in making his recommendations.

The answers are not yet clear. While we suspect that the ultimate
inconvenience represented by an affirmative answer to all questions would
be rejected by most people, we suspect that some inconvenience would be
adopted by the majority as preferable to total disregard of environmental
values.

The planner is faced with a most difficult problem in attempting to
quantify environmental values. Somehow this must be done to permit com-—
parison with other elements of the familiar benefit cost ratio. This ?rob—
lem is a source of concern to the citizen cnvironmentalist just as it is
to the professional planner. In recent correspondence I was asked, "In-
arriving at the cost beneflit ratio for this project, what values were given
to loss of environmental amenities, loss of alternative uses for the river
and the decrease in value of other uses of the river that can continue
even if the project is adopted?" It was not possible to answer this ques-
tion to the correspondent's satisfaction.

Although this area is under intensive research by the National W?ter
Commission, the answer given was that in spite of the best and most sincere
efforts of many, we are not yet able to assign agreed upon values to en-
vironmental amenities.

We are not even able to discuss with certainty just which,.ﬂr whose,
environment we are protecting. Are we concerned with @an's environment or
that of lesser creatures? I suspect the answer is ves.

When considering the environment, must we accept that‘chgnge Pefdsi
equates with degradation? Too often I fear, the preserv§t19nlst’wou, a;e
us believe that they are one in the same. The conservationist, 1n general,
has been more open minded, though his attitude has hardened as the environ-
mental crusade has increased in popularity.

. _— . . h
Our poor engineer is faced with well known public attlﬁ?de; én i fhe
one hand, and with certain facts not aligning with these attitudes o :
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other. He can point, for example, to Silver Lake in Rochester, Minnesota,
a lake affected by thermal pollution. But instead of the adverse affects
frequently associated with such pollution, he finds a massive wild goose
refuge. 1t would be difficult to find one naturalist who would advocate
changing this "unnatural" condition.

Lest such an example be considered entirely isolated, it might be
profitable to review two points of view related by equally concerned and
supposedly well~informed people describing the development of the 9-foot
channel on the Upper Mississippi River. In a recently issued recruiting
pamphlet, the Izaak Walton League of America has this to say:

"Commercial Barge Traffic: In the opinion of the Izaak Walton River
Survey Committee, management of the river in the past has been unfairly
directed to give barge transportation priority over all other interests.
Wing dams, obstruction of side channels, diversion of dredged silt to back-
waters, proposals for flood control levees several feet higher than any
recorded flood seem to add up to an attempt to shift the available water
to the barge channel - while off-channel sloughs and backwaters are made
more shallow and less suitable for recreation and fish and wildlife habi-
tat.”

While the Izaak Walton League has generally made outstanding contributions
to the conservation movement, their position on this issue is in marked
contrast with other environmental interests. An expert emploved, for ex-
ample, by the U.S. Bureau of Sport Fisheries and Wildlife has this to say
about the Upper Mississippl River 9-foot channel now in existence:

"Thus it can be seen that impoundment by the Corps of Engineers in
connection with their 9-foot channel project has created a much more favor-
able condition for fish and wildlife than prevailed before, and has brought
about marked ecological changes on the Upper Mississippi Refuge."

Similarly the feature article of a recent issue of the National Wild-
life Federation publication "National Wildlife' recognized the 9-foot chan-
nel project as an outstanding enhancement of the environment.

! suspect that in the present era of great concern for the environment,
the 9-foot channel would never have been built, yet in retrospect, it ap-
pears to have been a wise investment considering both the economics and
the ecoiogy of the region in which we live.

Another part of the planner's problem is that his genuine concern for
response to sincere public sentiment, must, he feels, be balanced by his
dedication to protection of the public interest in spite of temporarily pop-
ular positions. It is unfortunate but I fear true, that the current concern
for preservation of our envirenment, called the ecocraze in some recent art-
icles, has been exploited by selfish opportunists for personal gain. These
people have been clever in their use of sincere, concerned individuals and
groups who have too willingly given their support.

The planner, it seems to me, has been the victim of a "crisis of con-
fidence" which, in the abscnce of actual fiscal dishonesty, is the most
intense in our history. This crisis is broad based: it is manifested
by insistence of citizen's groups on reviewing almost every proposition

presented by political leaders. It is underscored by widespread social
unrest, a search for "justice" and the increasing demand for political,
social and economic equality. Perhaps even the taxpayers revolt and ali-
enation of the young are symptomatic of this crisis of confidence. The
planner, working as he does in the public arena, can hardly escape the ef-
fects of such a crisis on his work.

As if our problem was not sufficiently complex because of the external
factors which affect the planning process, as engineers, we must still con-
sider the differences of opinion within our profession concerning the appro-
priate role of the engineer, which are adding their own measure of complex-
ity. Mr. Samuel 8. Baxter, recently installed as National President of the
ASCE, was quoted in the 29 October issue of Engineering News Record as fol-
lows: "Tt's unthinkable that we should spend tens of millions of dollars
to improve the environment for fish while in the same community tens of
thousands of people live under circumstances that should not be permitted
in this day and age. Fish in a stream are no compensation for people being
mugged on the streets, or children without adequate food, shelter, or edu-
cation.” Were his thoughts converted to policy quidance, they would be un-
ambiguous and relatively casy for our planners to comprehend.

Those who don't agree with his thinking will no doubt be pleased that
a different point of view has been concisely put by the Honorable John B,
Anderson, Congressman from I1lincis, in his 14 Qctober speech to the House
of Representatives when he introduced the Corps of Engineers Envirommental
Policy Act of 1970, He said, "With the closing of the frontiers, our cen-
tral challenge and preoccupation should have been to maximize resource de-
velopment while minimizing environmental destruction within those frontiers.
Instead, we too often proceed as if those frontiers were endless and our
resources limitless. Only today we are beginning to realize how mistaken
we were. Hopefully it is not too late. Our serious Intentions to make this
a decade of the environment could well make the crucial diffcrence.”

In addition to the ethical question posed by these disparate viewpoints,
the planner, along with others of our engineering profession, must make
another very fundamental decision. That is, whether they are to be techni-
cal advisors to a liberal arts decision maker, or whether they are to obtain
the broadened education required to discharge their responsibilities in a
professional way with respect to the whole problem.

I believe that currently we are acting too often as simply technical
advisors. The profession's willingness to adopt a systems approach and to
study potential development projects for the many purposes which such pro-
jects could serve, are steps in the direction of a broader and more respon-
sible prefessionalism. They are but the beginning of what will be necessarv
to elevate today's engineer to the role of decision maker or even close con-
fidant of the decision maker.

Water Resources Development

The above thoughts on planning may not be all inclusive, but they begin
to provide a feeling for the scope and depth of the problems created by con-
sidering environmental aspects of water resources projects. Planning, pre~-
ceding development as it does, is a most fruitful area for adjustment of our



attitudes toward the environment, but it is not completely effective in
itself. The problem of development is related, but separate,

The major question as we consider development is that of control.
Control is becoming an increasingly important function for all levels of
Government in the water resources field, Typical questions raised by a
serious consideration of this word are, how much contreol is appropriate?
How and by whom should it be exercised? At whose cost? On what legal
basis do we approach the problem of control? Are present laws adequate,
or must new legislation be sponsored? Do we possess all of the techniques
we will need to solve our develupment problems at an acceptable environ-
mental cost?

I am not cerrain that we do. T think it entirvely possible that new
techniques can and will be developed whiclh will permit an acceptable solu~
tion to a greater range of problems at a lesser environmental cost.

In the 1940%s and before, all structural steel buildings were riveted.
Jesse Jdones of Houston, Texas, was sufflicicently concerned about "noise pollu-
tion" in "his downtown Houston™ that he withheld his personal authority to
proceed with construction of a major office building unless a quieter bav
could be Jound to pursue ir. This simple insistence on the part of a man
with nuthority to make it stick resulted in what has become a nat ionwide
trend toward usce of welding in the [ield fabrication of structural steel.

The point, of course, is that within limits, new and hetrer ways can be
found to solve our problems if we are interested enough to look for them,

Belore leaving the matter of development, a few words on operation and
maintenance of completed works might be in order. The Mississippi River
g-foor channel project Is, in my opinion, a fine example of management of
a completed engineering work with due regard for environmental values. This
project, though originally justilied and funded because of a projected eco-
nomic nced, has been operated with care to preserve a wildlife refuge of
unparalleled magnitude.This did not happen as o simple fortuitous nécident.
Operations decisions pertaining to navigation pool levels, location of dredge
spoll disposal arcas, and other such specific concerns have been conditionea
by g requirvement of law to consider Fish and Wildlife values on the river.
The Mississippi River flywav is tangible proof that multiple purpose devel-
opment is within the realm of possibilicy.

The environmental aspect of development must, | think, be considered
in the context of an environmental concern cvele, similar in some respects
to the hydrelogic cvele. The environment deserves attention during the
E}anning stage, during construction, and during maintenance and operation.
These three segments comprise the pie chart of envirommental concern. Sur-
veillance by the public and by its elected representatives represents the
flue which holds these segments together.

The Solution

I promised in mv introductory remarks that T would artempt to go be-~
yond a simple presentation of my concept of the challenge. Anv discussion
of the solution must recognize the public pronouncements and attitudes of
those responsible for finding a solution. The Federal objective for solu-

tion of the environmental development dilemma is perhaps best stated in
Public Law 91-190, the National Environmental Policy Act of 1969, It savs
that it shall be the Federal objective to, ''Create and maintain conditions
under which man and nature can exist in productive harmony, and fulfill th
social, economic, and other requirements of present and future generations
of Americans.' It would be presumptive of me to present the State of Minne-
sota's position on solutiens of the environmental problem since Dr. Keln-
hofer will talk to you this afternoon. However, from policv statements made
in recent months by responsible officials one must conclude that while the
State appears to have no guarrel with generalities expressed in the Feder-~
al objective, the Minnesota order of priorities of broad investment areas

is weighted heavily toward environmental preservation and enhancement, pollu-
tion control, and recreational development. Water supplv, flood contrel,
and soil and water treatment are lower on the recommended scale. Navigation
is not conslidered a likelv priority in the Minnesota [irst assessment studv.

There 1s no precise, mathematicnl way of Lontroducing environmental
aspects of water resource planning into project formulation. No two of
us would be Llikely to come up with the same conclusion if we approached
such a task independentlv.  There is no single solution to these prohlems.
Perhaps such o realization is the beginning of real wisdom.

As we seek a solution to consideration of cenvironmental valucs in our
work we come across two words which have been used with greater [requency
of tate for discussing an cco-svstem. These words are unique and fragile.
I concur in the belicef that proper solutions to our environmental problems
must exhibit greater concern for our unique and fragile eco-svstems. Too
often io the recent past these words have been applied to the ecological
system alone. It is myv opinion that they arce equally applicable to the
ceonomic system, and Lhat a solution which sceks balance must give regard
to botin

With due humiltitv, and with an carlv confession that the final answer
to vur problems §s not vet known, | would suggest some basic principles
which 1 feel will influence our guest for the ultimate solution. First,
we as engineers mast evaluate the environmental impact of our project un-
dertaking with considerable objectivity, heginning with an inventory of
arca resources and proceeding through o discussion of alternatives to an
analysis of possible recommended solutions.  We must consider a wider range
ol dircet and jndireect effects of cur project undertakings. The essentiality
of compromise on the part of project propenents and opponents as well, must
be recognized from the eutscet of our planning. Those who would develop the
projects of the future must scek the truth in spite of ecotactics, politics,
greed, the unquantifiable nature of some of the factors censidered, and the
Hmits of both our technology and our people.

Tn short, we must keep our balance if we are to pregress. T think that
we must embrace cxperiment as an essential prerequisite to solution of our
many problems.  We must be willing to escape [rom the procedural and legis-
lative limitations of the past, and we wmust work toward this escape through
the development of new and innovative solutions to old and familiar problems.

We must seek wavs to progress while our studies continue. [t is tempt-
ing, in pursuit of abselute perfection, to stop all developments which could
result in something less than project perfection. Unfortunatelv, such a
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temptation does not represent a practi
the courage to continue our work in sp
in the opposite direction.

al alternative. We must master

c
ite of strong forces encouraging us

As enginecrs, we should see a broadening of our educational base and
cultivate a broad interdisciplinary approach. We must accept the need for
change in our institutional relationships, both internally and in our con-
tacts with others. We must foster an expansion of ounr definition of pro-
fessionalism within the engineecring fraternity so that our membership can
continue to be recognized as capable servants of an increasingly demanding
public,

Finally, perhaps to summarize all that has been sald before in this
list of principles, we must continue our quest for the modern "lHoly Grail'’,
that elusive thing called the public interest.

The Tuture

T am basically optimistic that a conscilentious application of the prin-
ciples enumerated above will Tead us toward a solution which defines a fu-
ture acceptable to all of ws. 1 bhelieve that organizationsg addressing their
hest efforts to water resource development will adapt and will survive.
Said in another way, | cvonsider the probability of ¢haos in the water ro-
sources development {ield to be very low. 1 think that the [uture will see
a restoration eof halance between the public demand for protection of our
environment and its insistence on development of our resources. T othink
the current "ecocraze' will pass, but that concern for the enviroonment will
not. 1 am even hopeful that mest of the selfish interests which have eox-
ploited the envireonmental issue will be exposed and become Ineflfective.

This look to the futnre leaves an unmistakable impression of change,

and that is as intended. 1 think we will sce changes in the amount of at—
tention devoted to the envirvonment throughout the development cvele of plan-
ning to operations., 1 feel confident that a wider range of planning aller-
natives will be considered. It scems clear that a diminishied reliance will

be placed on the economic analvsis as o sole basis for judging project worth.
A lrigher premium will be placed upon alternatives which of fer an opportunity
For multi-purpose development.  Our planning studies are bound to take Tonger
and he more expenslive, but thev are cqually  certain to vield better products.

A nol-so~optinistic prediction, but one which | cannot cscape, is that
as those lorces which are stimulating the changes mentioned are increasingly
felt, I can loresee a surrender of previously enjoved individual freedom to
the benefit of ever increasing numbers of people. Finallv, I can foresce
a loss of professional status {or the engincer who retreats to his techno-
logical shell.

Conclusion

Those of us who chose the engineering profession selected a Tield long
known [or its challenge. If we were honest with ourselves in making this
choice, we must rejoice now because the future of challenge in our profes-—
sion was never brighter. The greatest challenge is change.
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The opportunity for exerting balanced, objective, and compassionate
leadership to our fellow man as he seeks solutions to terifying problgms
has been offered to us. Failure to meet the challenge is simply unthink-
able.

This concludes mv prepared remarks, | welcome your questions and a
chance for a few minutes of discussion.



DRALNAGE AND THE ENVIRONMENT

by E. R. Allred,
Professor of Agricultural Engineering,
University of Minnesota

As a member of the University of Minnesota staff, trving to serve the
various interests of the people and the State, T have alwavs been fascinated
by discussions on the pros and cons of land drainage. Some of these discus-
sions have been very lively in nature, as manv of vou know, Part of the
problem, 1 am sure, occurs because land drainage means different things to
different people. To the duck hunter, for example, drainage means the com-
plete dewatering of large marshes and other open areas. This represents
one extreme. At the other extreme, the farmer likely views drainage as a
practice where, through the installation of underground tile, he is able
to remove the excess water from certain areas of his farm. In this way he
is able to plant his c¢rops on schedule and grow the crop under favorable
soil moisture conditions. With this in mind I would like to suggest that
in our discussions here today we trv to associate our thinking on a parti-
cular drainage issue with the tyvpe of drainage for which it applies.

As the final speaker on the panel here this morning, perhaps I can
first discuss with vou some of the ways in which 1 feel drainage can and
does affect the envivonment. Later I will touch upon some of the charges
often leveled against drainage, and finallv, will make a few comments re-
garding the solution to problems of drainage and other ecologleally related
practices.

In mv opinion surface drainage often presents a greater hazard to our
environment than does subsurface drainage. In making such a statement |
am referring to problems of excessive soll erosion which occurs so often as
water runs off sloping grounds in mncontrolled fashion. Soil crosion de-
stroys the environment not only in the field where the erosion occurred but
also at the point where the soll is carried. Soil lost through erosion
also represents a loss of plant nutrients, the most common of which is
phosphorus. We are all aware that phosphorus is one of the nutrients which
speeds up the eutrvophication processes in our lakes and ponds. [If we can
stop soil erosion we can to a large extent eliminate the loss of phosphorus
as a result of farm drainage.

In analvzing the surface drainage water {lowing from field plots at
the U.S. Department of Agriculture Research Station at Morris, Minnesota,
Dr. liolt and his colleagues have data to show that about 0.08 of a pound
of phosphorus 1is lost each yvear per acre of land., Most of this Toss oc-
curred, interecstingly, during periods of snow melt runoff {rom grass and
hay fields.

Numercous other [ield studies in the United Svates, where analyses have
been made ol the nutrient content of drainage water from subsurface tile
svstems, show that the amount of phosphorus being lost from such systems
is negligible. What this suggests of course is that if we can in some man-
ner force the water into the so0il rather than letting it drain directly
from the surface of the land, we would be able to filter out nearly all of

the phosphorus which would otherwise be removed by the surface drainage
water.
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The problems of having even such small losses of phosphorus as 0.08 of
a pound per acre to problems of environment and eutrophication can best be
noted by a specific example. A survey was made of Big Stone Lake which
forms a part of the boundary between Minnesota and South Dakota and it was
estimated that out of the 90,000 lbs of phosphorus entering the lake each
year 57,000 lbs originated as a result of runoff from agricultural land.
Big Stone Lake has a watershed area of approximately 735,000 acres. If
each acre of the land in this watershed were to contribute 0.08 1bs of phos~
phorus, as indicated by the Morris data, we can account for more than 57,000
lbs of phosphorus per year from surface drainage alome. A large percent of
the drainage into Big Stone Lake is natural surface drainage, which has been
ocecurring since the lake was formed. Before the white man entered the scene,
all of the land was in hay, or grass crops. Consequently, if we use the
Morris data, which indicate that most of the land phosphorus comes from such
types of hay oriented cropping systems, we might even draw the conclusion
that the transfer of phosphorus from the land into the lake was greater in
the days of the buffalo than it is nqw.

Nitrogen is also a nutrient that can create problems insofar as drain-
age waters are concerned. Because nitrogen is highlvy soluble in water, sta-
tistics on the rapid expansion of fertilizer use in agricultural areas is
often associated with increases in water pollution from nitrates. Such di-
rect association is difficult, however, because the behavier of nitrogen in
seil is highly complex. Besides the nitrogen which is added to the soil in
the form of commercial fertilizers, one must also consider the organic matter
in the soil and the rate at which it is mineralized, the atmospheric nitro-
gen, the nitrogen involved in crop utilization and leaching, the nitrogen
simulated by microorganisms, and the nitrogen which is returned to the at-
mosphere. In a dynamic soil-plant system these processes are taking place
simultaneously. Thus, when nitrate is found in water, it is very difficult
to detecrmine if fertilizers are truly the source.

Tn the final analysis we must be consistent in applving our control
standards. Can those of us living in the city, for example, point our finger
at a farmer and tell him that he cannot drain his lands because some of the
nutrients in his soil are getting into our natural waterways, when at the
same time this farmer sees the local governments of both Minneapolis and St.
Paul applying excessive amounts of salt each winter to city streets? Ac-
cording to official figures, the metropolitan areas apply salt each winter
at the rate of about 40 tons of salt per mile of street to which it is ap-
plied. To my knowledge all of this salt eventually ends up in the Missis-
sippi River. I haven't figured up how much agricultural land it would take
to contribute an equal amount of nutrients to the Mississippi River but I
would imagine it would be well into the millions of acres. Nevertheless
two wrongs don't make a right, and one must concede that, from the stand-
point of nutrient loss, problems may develop from drainage on poorly man-
aged farms.

While drainage admittedly affects various aspects of our environment,
it alsa appears to get the blame for certain problems for which it should
not be blamed. One of these is the theory that land drainage affects our
precipitation. Actual precipitation records show little or no change in
long time patterns or amounts. The 130-year annual precipitation average
in the Twin Cities of 26.6 inches. For the first 65 years of this period
the average precipitation of the Twin Cities was 26.7 inches per vear.



During the last 65 years it averaged 26,5 inches. This is hardly a cause
for alarm, An individual farmer, or group of farmers, cannot cause major
changes in precipitation because about 85% of our rainfall is of oceanic
origin and thus is carried to us by maritime air movements, much beyond the
control of what an individual farmer might be deing on his farm.

The notion that farm drainage is largely to blame for our spring floods
has also been repeated so often that many people have accepted it as heing
the truth. At first glance it may sound logical, but that is about as far
as anyone can go to prove it. To my knowledge, there are no studies, facts,
or data to support this belief. The real cause of spring floods in Minne-
sota is simply one of having heavy snowfall followed with rapid melting.
This is what happened in recent years and this is undoubtedly what happened
even before Minnesota was settled by the white man.

Let us direct our attention toward the possible effect of drainage upon
the magnitude and frequency of floods. Are floods more frequent now than
they were before drainage became a common practice in Minnesota? Again, the
records indicate that they are not. Take the Minnesota River at Mankato as
an example with flood records going back some 80 years. During the first
half of the period, before there was much drainage, 12 floods were recorded.
During the second half of the period up through 1968, 11 fleods occurred.
Similar results can be obtained by analyzing the flow records of both the
Mississippi and the Red Rivers. Thus, it appears that spring floods on our
major streams are neither more nor less frequent then they used to be.

Flow records on most Minnesota streams go back 60 to 100 years. From
these we find the 1965 flood set new records at both Mankato and at St.
Paul. However, the 1881 flood was just under the one of 1965 and was the
largest known flood before that time. The flood of 1897 is the largest of
record at most points on the Red River in Northwestern Minnesota, but this
flood was way over shadowed by visual evidence of a flood which occcurred at
Winnepeg in 1826, If we were to check the stream flow records further we
would find that the greatest known f{loods in the Mississippi River at St.
Louis occurred in 1785, Records show the greatest known flood on the Kan-
sas River at Kansas City occurred in 1844, 1f drainage is an important
factor causing floods, one has to wonder what caused all these big floods
before 192007

Onc frequently hears the theory expressed that the reason floods occur
in Minnesota is because we have drained, and continue to drain, huge areas
of marsh and wetlands that would otherwise serve as sponges or reservoirs
for spring runoff. This is sometimes referred to as the "sponge' theory.
Let's take a critical look at this type of argument. During those vyears
when conditions favor excessive flooding it is not uncommon to have as much
as 6 inches of water drained off the watershed area. Let's assume then,
that we're going to construct encugh small ponds and other bodies of water
so that the flood waters can be held back and thereby reduce the flood haz-
ard. Because of the flat terrain most of these ponds will be of shallow
depth, possibly averaging around 2 or 3 feet. If we are going to take a
6 inch depth of water over an entire area and accumulate it in 2-ft. depth
ponds, it will mean that 25% of the total land area will have to be devoted

to these ponds. What is even worse, since most of the ponds would be located

in the flat areas where the best agricultural solls are also located, the

amount of good agricultural land taken out of production would be much greater
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than 257. Would a large number of farm ponds and potholes of this tvpe
actually reduce flood flows? They would, provided they were all empty or
nearly so when the rain or the snow melt begins. This is possible, but not
very likely. A saturated soil, or a pothole full of water, can't socak up
water anymore than a water-soaked kitchen sponge. Interestinglv, tile
drainage does create a sponge effect by opening up storage space within the
soil itself. The average scil in Scuthern Minnesota is capable of with-
holding between 1 and 2 inches of water per foot depth of soil. TIf tile
drains are placed at a 4~foot depth, this would mean that we could store
from 4 to & inches of water in the soil. This tvpe of storage would re-
duce summer runoff, but of course mav or may not help during spring floods
depending upon the frost conditions within the soil.

_Many of these marshes and potholes should and must be preserved as
waterfowl habitar. Thev are being preserved bv the purchasing programs
of both the state and federal governments. The only point I am attempting
to make is that in these types of programs, where wetlands are purchased
for waterfowl habitat, they should stand on their own merits. We are not
justified in asking the farmer, who owns and pavs taxes on land, to volun-
tarily set aside "X" number of acres of his most productive lands so that
a wetland environment can be saved. It should be possible to show that
this type of habitat has sufficient benefits to societv so as to justify
their being left in their natural state. On the basis of the above data
their existence cannot be justified from the standpoint of flood control.

We have seen several examples here this morning of where land drain-
age definitely affects environment. As we approach the question as to
whether or not drainage as a practice should be allowed, one extreme posi-
tion would be to operate under the premise that il drainage causes anv
change in the natural environment it should be prohibited.

On the other extreme we cannot permit or promote unlimited drainage.
Where, between these extreme positions is a rational position that our
society as a whole can accept? Obviously, it must be somewhere between the
two. 1In order to arrive at an acceptable position we must be willing to
make some compromise. In order for compromises to be made we must be will-
ing to accept trade~off values between this benefit or that., What this
really implies is that everyone involved in decision making processes af-
fecting our environment, whether it be engineers, ecologists, various tvpes
of conservationists, economists, or even politicians, must discard the
“tunnel vision" methods of appraisal that have heen used so frequentlv in
the past. We cannot continue to look at the end result of a proposal and
assume that the end justifies the means.

Engineers as a group are trained to, and must, face hard facts. 1In
order for the engineer-planner of today to make proper decisions, he must
be certain that what he is proposing is technically feasible, economicallv
feasible and ecologically feasible. In most cases the technical and eco-
nomical feasibility can be easily ascertained. Tt is when we attempt to
include the third dimension, that of ecological feasibility, that we begin
to have trouble. What is ecological feasibilitv? Do we have sufficient
knowledge, or hard facts to determine what is and what is not, ecologically
feasible? We may in some cases, but unfortunately in most cases we do not.
I am sure that attendance at conferences such as this will help us to eval-
uate and appreciate the ecological considerations so badly needed.



DRAINAGE AND THE ENVIRONMENT

by Walter J. Ochs, P.E.,
Asst. State Conservationist,
Soil Conservation Service, USDA,
St. Paul, Minnesota

The Soil Conservation Service is the technical land use planning agen-
cy of the U.8. Department of Agriculture., It is responsible for carrying
out a national program of conservation and development of soil, water, and
natural resources. Its policies and programs are all aimed towards sound
land use planning, but people often misunderstand this when the drainage
activity is discussed. T would therefore like to spend a few moments ex-
plaining our policies as related to the particular phase of our program and
then provide vou with some of mv views on the environmental challenges for
engineers working in the drainage field.

The Soil Conservation Service is in a peculiar position when discussing
drainage and the environment. We are placed in this position because it is
our philosophy and policy to promote wildlife habitat improvement or preser-
vation on private lands and improve land now farmed bv reducing the flooding
problems, internal soil meoisture problems, and erosion control problems
caused by wind and water.

The organization believes in obtaining a sound balance between economic
and social development and wildlife improvement in our rural environment. 1
support this approach as being possible and realistic. Farmers need to be
able to develop and improve soils with a wetness problem when wildlife habi-~
tat is not adversely affected or when new cropland is not brought into pro-
duction. Many people feel that drainage in our area will provide the eco-
nomic thrust needed to slow down an increasing migration from rural America
to the unemployment areas of our urban centers. Others believe that a fami-
ly farm type environment must be preserved even if it means giving up some
wildlife habitat.

Some believe the hunting and general recreation development on private
land should be expanded and used to provide income for the rural families.
I believe all of these factors are important and just point out the urgency
in all of us working towards a common balance point in our future environ-
ment.

Most people agree that legislation such as the Water Bank Bill would
provide a better balance in the rural economic picture and do a fine job of
preserving the wildlife environment. This program would be costly, and en-
vironmental values will be weighed by Congress in considerable detail before
a program of this nature is funded.

The USDA has a number of legal restraints which must be considered
prior to providing assistance on drainage measures. These are:

Public Law 87-732, was passed in 1962 by the Congress of the

United States. It required that requests for drainage cost
sharing must be submitted to the U.S. Bureau of Sports,
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Fisheries and Wildlife by ASCS for a review and a decision

on its effect on wildlife habitat prior to USDA's providing
technical assistance or cost sharing. This law applies to

81 counties in the states of North Dakeota, South Dakota and
west-central Minnesota.

The Reuss Amendment to the Agricultural Appropriations Act
prohibits the use of Agricultural Conservation Program funds
for cost sharing or technical assistance for the drainage of
Type 3, 4 and 5 wetlands as defined in the U.S. Fish and
Wildlife Circular 39. The 1963 amendment to the Appropriations
Act has been included in all subseguent Agricultural Appro-
priations Acts and applies to the entire United States,.

The environmental impact of drainage on wildlife is obvicus in many
areas. During most of the first half of this centurv, drainage activities
did destroy good wildlife habitat. 1In rccent vears however, 1 believe this
trend has becn reversed and the improvement of wildlife habitat as well as
preservation of existing habitat is becoming more prevalent in the minds
of many rural and urban residents. We must admit that drainage has contri-
buted greatly in Minnesota to the stable economic and social environment in
our rural areas.

Asthetics related to channel improvements seem to me to be a major area
where this group could have an immediate impact. Straight channels with
bare stecp side slopes and sediment choked cross sectlions are an evesgore to
most people. | would much rather see smooth curves along stream improve-
ment reaches with well vegetated 3:1 or flatter side slopes.

I propose the construction of [ish streams in place of uply single pur-
pose drainage or flood control channels. Use upstream dams to stabilize
base flows. Build off stream fish ponds and plant trees around these areas
where {lood flows will not be affected significantlyv. Put vour efforts into
keeping the sediment from entering our stream system. Not only in rural
areas but also in urban development situations. Soil particles are obvi-
ously carriers of other pollutants and to make a fish stream, erosion needs

to be checked.

ngineers need to help land uscers assess the unreasonable demands on
natural resources that are leading to the impalrment of man's environment.
We need to do this by providing assistance that will help these land users
consider alternatives in deciding how to handle resource conflicrs and pre-
vent resourcoe use problems. Engineers must strive to do this by more fullv
performing and coordinating ovur roles in determining feasibilitv of resource
actions as well as providing the technology and techniques needed for vari-
ous undertakings and to explain the consequences of alternative courses of
action. We must all work toward greater in-depth understanding and trv to
convey to others the interactions and consequences resulting from resource
development and conservation and its impact on the environment.
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SOME ASPECTS OF DRAINAGE IN THE
ENVIRONMENT OF WILDLTIFE

by Burton W. Rounds,
Wetlands Program Coordinator,
Fish and Wildlife Service,
Bureau of Sport Fisheries and Wildlife,
Minneapolis, Minnesota

It is a rare privilege to have this opportunitv to visit with so manv
of the Engineering Fraternity. It is a special honor to participate in
discussions with such a distinguished slate of speakers.

1 have been asked to discuss the effect of drainage on the envirooment.
My remarks will be concerned with the effects of drainage of surface water
on the environment of wildlife.

In order to appreciate what these elfects can be, it {s {irst necessary
to know the environment that we are talking about and the kinds of wildlife
that occupy it.

There are at least 20 kinds of wetlands in North America scattered
from the high mountains to the coasts. They are occupied or visited bv a
vast array of wildlife-—from alligators in the coastal marshes ol Florida
and Louisiana to moose in the edges ol marshes in the Precambrian shield
ol Canada.

Grouse hunters know that if they hunt the edge ol swamps or marshes
their chances of success should be good. 1t is because the cdges of these
wetlands provide more of the plants used bv the ruffed grouse [lor food and
cover than either the wetland or upland alone.

The sporty neorthern pike needs grassy marshes at the edge of lakes or
streams in which to spawn. When these marshes are not flooded at the right
time production will be poor or nonexistent.

The mallard duck typifies the use of prairic wetlands by waterfowl.
lle is one of the most desired of the ducks in the Central States.

Some of the few remaining wetland meadows in Northwestern Minnesota
harbor the rare prairie chicken whose booming mav be heard for more than a
mile, at daybreak in the spring.

Almost everyone knows that there are less than a hundred whooping
cranes left in the United States. These magnificent birds use wetlands on
the Gulf Coast of the United States, wetlands in Northern Canada, and wet-
lands In between, in the prairie states.

Blue herons make their living eating small fish and amphibians on the

edge of marshes, and the marshy arcas of lakes. They teach us lessons in
patience and perseverance.
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The avocet is familiar to those who have watched him feeding in
marshes in the spring, whipping his beak from side to side as he harvests
plankton from the shallow waters,

The coot 1s a resident of the deeper marshes in the prairie area,
He goes by the rather derogatory name of mud hen. But many people value
his flesh for food.

The organic production of wetland arcas may far exceed that of dry
lands, For example, estuarine marshes produce from five to ten tons of
organic material dry weight per acre annuallyv. By comparison, dry land

agriculture produces 1/3 tons to 1 1/2 tons,

In the prairie states, areas that are often too wet for cultivation in
the spring are relied upon for heavyv hay crops which are harvested later on
in the year when the wetlands are dry.

Rice is another example of a wetland crop.

Nodding smartweed is one of the plants which produces much food for
wildlife in shallow wetlands that hold water temporarily in spring and
carly summer.

Walter's millet grows best in wetlands and is a lavorite waterfowl
{ood.

During the summer, wetlands often provide the most succulent grazing
for cattle after the grass on the uplands has been used or has become dry
and unpalatable.

With that as an orientation, I should Tike to discuss the wetlands of
the Nortliern Prairie Region. These wetlands arc the best waterfowl-produc—
ing arcas on the North American Continent, Thev lie principallv in Western
Minnesota, the Dakotas, Southern Manitoba, Saskatchewan, and Alberta.

These prime nesting grounds produce 65 - 85 percent of the waterfowl
hatched in North America in normal vears.

They owe their tremendous waterfowl-producing abilitv to a mixture of
wetlands of four primary tvpes: Thev are deep open water areas, deep fresh
marshes of particular value to waterfowl broods, shallow fresh marshes, and
scasonally flooded basins. The shallow marshes are often overgrown with
vegetation and may hold water through June in normal vears. The seasonallv
flooded basins usually go drv after holding water [or a lew davs or weeks
following spring runoflf or periods of rainy weather.

The various wetland types sometimes appear like a series of concentric
donuts in a single pothole with a deep open water area {classed as type 5)
in the center, deep marsh (classed as tvpe 4) next going towards the shore,
followed by a shallow marsh (called type 3), and then a seasonally flooded
zone (known as type 1.) Finally, we reach the wet meadow at the marsh edge.

The injection of harmless vegetable dve into the eggs of waterfowl
results in color marking of the young so thev can be traced from the nest
to marshes where they are reared to the [light stage. Studies have shown
that ducklings will move as much as 2 miles or more from the nesting site
to find a permanent marsh,
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Ducklings have a tremendous food requirement. They eat duckweed
fleoating on the surface of marshes and research has shown that they have
a very high requirement for protein in their diet. This protein is provided
in shallow marshes by aquatic organisms such as fresh water shrimp and other
tiny fresh water crustaceans—-many so small as to be almost microscopic in
size.

Even though marshes used by water fowl are dry in some years, or at
least during part of the year, this does not appear to prevent the areas
from being useful to waterfowl. 1In fact, drying out secems to set the stage
for waterfowl use when water returns. Tremendous blooms of the kinds of
aguatic organisms beneficial in the diet of young waterfowl are fostered
by the temporary drying and return of water.

There is another reason why small potholes are excellent producers
of waterfowl. 1In the spring, pairs of mated ducks seem to require privacv
that they do not need at other times. This means that they need many small
water areas so0 palrs cannot see other pairs or similar secluded areas along
the shoreline of larger wetlands where they can have the privacy thev seek.
They are not unlike their human counterparts on a honevmoon.

Tracts of land having the highest waterfowl production will have a
central, rather permanent marsh surrounded by many small areas which pro-
vide the territory for mated pairs. The small areas may be either temporarvy
or more permanent wetlands.

When the small wetland areas surrounding the main brood marsh are
drained the ducks that would normally pair and use such marshes as private
breeding and nesting sites tend not to nest. The game tendency is evident
during vyears of drought, when the more shallow wetland areas are dry even
though there is water in the deeper, more permanent marshes.

Some of the most common ducks using the prairie wetlands for produc-
tion are the blue-winged teal. Other waterfowl and shorebirds using these
areas include the pintail, the spectacular canvasback, the rather common,
but obscure, sora rail, and the magnificent Canada Goose which is now re-
turning to some prairie wetlands to nest under proper managcment.

Wetlands provide the primary natural cover for whitetailed deer in the
prairie area of the United States, in summer. They provide food and cover
in winter when shrub swamps and cattails are preferred hablitat.

Pheasants nest in cover at the edges of prairie wetlands, especially
where there are row crops on the uplands. Wetland vegetation provides
excellent pheasant winter cover in both good weather and blizzards. When
blizzards strike prairie areas where wetlands have been removed, the phea-
sants are soon dead. They face into the storm so the snow won't penetrate
their feathers. The snow plugs their nostrils so they open their beaks.
The snow plugs their beaks and they suffocate.

An example of the many furbearers associated with wetlands is the
racoon, He provides a commercially useful fur and sport hunting as well.

Drainage of surface water by tile or open ditch removes prairie wet-
lands, so removes the homes of wildlife. Drainage construction often re-
sults in the deposit of mineral soil in wetland depressions even if the
wetlands themselves are not drained.

Some open ditches begin to erode during heavy storms or during rapid
snow melt. If they are drained into other wetland areas silt accelerates
the filling in of those areas. If, instead, they empty into a stream, the
silt load adds to the pollution of that stream,

Silt and farming operations can destroy the effectiveness of drainage
ditches and the inoperative drainage system can then reflood agricultural
land,

Drainage systems may open closed basins and, for the first time, re-
lease the water from these basins directly into natural streams. Thus
they may provide new opportunity for pesticides to enter streams where fish
kills can result.

When wetland wildlife habitat is drained intensively in local areas,
the remaining habitat areas are subject to increased hunting pressure and
are often closed by the owners to preserve the remaining wildlife or re~
serve the hunting for themselves.

Excavating with bulldozers and blasting with ammonium nitrate sre used
to construct or improve marshes to partially compensate for the marshes lost
to drainage. However, such replacement may be more expensive and less effce-
tive than the preservation of natural marshes.

The most effective means of wetlands protection is acquisition and
management by Federal and State Governments to reserve units of these
unique habitats for wildlife and man.

Some private landowners reserve their wetlands and install contour
farming practices around them, thus preserving the areas from siltation
and maintaining their wildlife productivity and attractiveness as relaxa-
tion areas for man himself.

When areas are maintained by private owners for their value to live-
stock, wildlife receives incidental benefit.

We have been thinking primarily of wetlands as habitat for wildlife;
but man himself may travel hundreds of miles to relieve the tensions of
urban living, by enjoying the sight and sound of large concentrations of
waterfowl in their natural habitat,

We still have time to choose whether we want to keep a mixed habitat
for man and wildlife containing both wetlands and agriculture, side by
side, or whether we will allow the wetland habitat to be removed to the
extent that little wildlife or natural beauty remains in the prairie area.

An incentive for landowmers to keep their wetlands through government
payments equivalent to the net income from farming the areas may be a de-
cisive answer in this dilemma and Congress has been working on such a solu-
tion popularly known as the Water Bank.
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THE STATE'S CONCERN IN ENGINEERING
PLANNING FOR WATER RESOURCES

by Guy J. Kelnhofer, Jr.,
Director of Water Rescurces Planning
and Basin Coordination,
Minnesota State Planning Agency

The topic assigned to me is listed as "The State's Concern in Engineer-—
ing Planning for Water Resources''. A title like that would seem Lo set very
few bounds for an imaginative speaker. As you listen to my discourse, vou
will note that T have recognized no restraints in that title and'have taken
quite a generous view of the subject area allowed me by that assignment.

To put the topic in perspective, it might be wei]-to begin by offering
a few homilies about state government; homely truths often overlooked by
water resource planners. State government is dasigned’to‘se?ve the need?
of people; mot the needs of real estate or indus%ry. 1t'15 1nter§SLed fl?SL
and foremost in promoting and protecting the welfare of its own state resi-
dents. The national interest and the good of the region in which t?e state
lies are secondary considerations. State government does not deny its re-
sponsibilities to the Nation and to the regioni It dqes not, however, sub-
scribe to the notion that it should make sacrifices of the wealth and OppO?‘
tunity of its own state residents to advance the special social and economic
interests of competing states and regions.

The state is alsc keenly aware of its important role in the Federal
system. Those who do not know their history arerftcn prone to pooh-pooh
those who speak of state's rvights. In their zeal for central govo?nment
solutions to public problems, they tend to view the states and thglr es—
tablished boundaries as archaic vestiges of another era standing in the
way of progress. For them } would point out that the state goyornments
created the Federal Government and not the other way around. The states ]
are not creatures of the Federal Government as cities are creaturesg of their
state governments. The states, it should be noted, are justly.a%ert to
intrusions on their sovereignty. It is only by such jealous vng%lance
that this pluralistic system of government has been able to surv1vg the
strains to which it is subject. All of vou who have labored long in the
field of water resource development will know that matters of Federal-
state relationships are recurrent issues in water planning across the
Nation.

Moving on from the state portion of that title, let me touch n?w on
some of the problems of engineering planuing for water resources. 'hener~
ally, as a people, we have the money, the equipment, and the Fechn1call
skill to design and construct almost anv physical or engincering solut19n
to our water problems that we may care to select. There are cnough engi-
neering marvels already in place in the United States and around‘th? $or]d
to provide ample testimony for this assertion., I1f we have any significant
failing in this regard it 1s not in our engineering abilities.

What we do share as a common failing is a tendencv to take a simplis~
tic approach to what are often rather complicated problems of environmental
management. In some instances, we can excuse our rough-shod tactics by

pleading ignorance. Mavbe, for instance, we really should not have been
expected to know the full range of the estuarine effects of our upstreanm
dams. A recent example of such ignorance is the Asswan Dam. The Asswan
Dam, built for eleetric power generation, "has reduced the fish population
in the Mediteranean, increased the numbers of disease~be?ring aquatic snails,
and markedly lowered the fertility of the Nile Valley". !/ These experiences
have taught all of us to be less certain and more careful about the way we
tinker with and modify nature's design. Looking about, however, one still
runs across bold engineering schemes for changing the basic drainage sys~
tems of whole continents. T confess there remain ample grounds for the fear
that our engineering audacity may still do us in. While we are making pro-
gress, we do have a long way to go, and the outcome of the race between wis-
dom and technological know-how is still uncertain.

But there is more involved than upsetting the environmental apple cart,
as grim and real a prospect as that is. 71 would like to draw your attention
to another disturbing phenomenon of the engineer at work in the field of
water resources., This is the tendency to characterize most of our resource
development problems as essentially technical problems which can be handled
adequately by well~-trained, public-spirited technicians and bureaucrats,

Not only do many untutored engineers subscribe to this point of view, they
also find willing allies amomg some segments of the public who openly pro-
fess a willingness to let the engineers decide. Needless to say, they come
mostly from the ranks of those who will not be affected personally in an ad-
verse way by the engineer’s decisions.

There are many reasons why technical people should be limited in their
planuing role. lLet's examine one of the main reasons why the technical plan-
ner should not be given the job of deciding. Basically, water is a multi-
purpose resource. Almost any use we make of water affects its availability
or suitability for other potential uses than might be made of it, This is a
critical factor because seldom is there enough water of the desired quality
in the right place and at the times when it is wanted to satisfy fully all
those who would make a claim to use it. 1If there were, we would not need
to plan. Planning for the use and development of water, therefore, is essen-
tially a choice problem; one of allocating a scarce resource among a number
of competing claimants., Believe me, this is no problem to he left to the
discretionary judgment of well-meaning technicians and bureaucrats, however
skilled they may be. Deciding how best to deal with floods, irrigation,
navigation and similar water resource issues is usually more than the engi-
neering problem of choosing good sites and designing appropriate structures
at least cost. Most often it is a highly complicated matter which can gen—
erate considerable popular debate. It is often found that these seemingly
simple engincering problems are, in fact, a mix of economics, politics, and
soclal equity problems which have "solutions" that must be conditioned by
technical requirements, financial limitations, and considerations of re-
source availabilities.

Water planning, in fact, isas much a political as an engineering ex—
ercise. When I use the work "politics' in reference to water management ,
I use it in its highest semse. Tt ig the art of achieving a working agree-
ment on matters which affect the interests of many contending parties.
Dividing up a fixed and limited supply of water among perservationists,

1/Council on Environmental Quality, Environmental Quality, First Annual
Report, USGPO, Washington, D.C., 19706, p. 7.
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conservationists, recreationists, industrialists, agriculturists, municipal-
ities, power producers, wild l1ife enthusiasts, and navigation interests is

a disputatious task; one calling for tack, diplomacy, patience, skill, and
staying power,

What is more, this is the kind of task that is never finished., Nor is
it likely to be completed until the world stops changing, people and towns
stop growing, technology stands still, markets become static and political
balances of power are made immobile. As one observer noted,

Wemme political problems don't have solutions (only mathematical
problems do). Political problems have settlements, which reflect
our current perception of the problem, the current state of the
art of dealing with it, and (most importantly) the temporary dis-
tribut%nn of power among interests which are party to the settle-
ment, '

Planning for water resources development and management on an areal basis,
metropolitan, state, or regional, is clearlv distinguished from project
planning by the fact that it does not end when a facility has been designed
and a contract let for construction. If water resources are to be managed
properly, planners cannot stop with a static plan in a dvnamic world. They
must continue to gather data to increase their knowledge of the problems;
monitor performance to determine how well their projects are working; make
surveys to keep abreast of changing needs and values; take steps to adjust
supplies to demand before critical shortages develop; design for public con-
sideration the various alternative wavs of dealing with emerging opportuni-
ries or new demands; and provide sufficient Information to keep the public
alert to the changes occurring in the water requirements of their area.

Which leads me at last to the "State's Concern in Engineering Planning
for Water Resources'. The State can adopt any of a number of attitudes
toward its water planning responsibilities. It can do as many of the states
in the humid South have done. They have left water planning and development
largely to the determination of individual local interest groups. Working
through the Corps of Engineers and the Soil Conservation Service, these
groups have found ways to achieve many of their special water development
objectives without much help from the state.

The State, also, can do as many states in the arid West have done.
They have demonstrated a deep concern for water as a basic economic develop-
ment necessity., Working with other states and independently, they have
built expensive water development projects, often with considerable finan-
cial help and political initiative from local units of government. They
have also lobbied vigorously for national water development programs and
projects that are favorable to their interests. They have cooperated close-
lv with the Bureau of Reclamatlon in seccuring Federal funds to exploit their
available water supplies for maximum development of their economies. In
pursuing these important aims, they have often developed strong and expert
state water management organizations.

2/Larry Margolis, Executive Director, The Citizen's Conference on State
Government, quoted in Local and Regional Planning Notes, Illinois De-
partment of Local Government Affairs, No. 24, November, 1970.

Alternatively, the state can do as states in the populous East have
done. Working together with sister states in the region and with the Fed-
eral Government, they have moved beyond planning to management. As popu-
lation increased and pressure on the limited water supplies became critical,
the states saw the need for interstate compact arrangements to manage their
region's water supplies more effectively. Federal participation in the com-
pact became necessary as the scope of the jurisdictional area increased and
the prospective funding costs exceeded the financial stake of the cooperat-
ing states,.

In the Midwest, the states have demonstrated attitudes toward water
management which lie somewhere between those of the industrial East and the
agricultural South. We, in Minnesota, have not been vervy active in our con-
cern about water at the state level. The State Conservation Service and the
Corps have had, if not encouragement, little in the wav of opposition from
many states in the Midwest. With few water problems commanding statewide
attention on a continuing basis, many Midwest states have had little occa-
sion to build up state government organizations for water planning and man-
agement .

But that was yesterday. Changes have occurred which now promise a
more active role for state governments in managing thelr water resources.
Public concern about ecology, a popular outcry against environmental pollu-
tion, and a vast Increase in demand for watcr-based recreation have placed
new political pressures on state and local governments. The publie looks
to state government for responsive actions to deal with these issues. This
has focused attention on the state's shortcomings in irs resource managerial
capacities and pointed up its undue reliance on Federal funds and programs
for remcdial action on state and local resource management problems.

Ag citizens have become alerted to their resource problems and sought
official actions to remedy them, thev have become aware of another phenome-—
non. Water resource planning, thev have found to their dismay, is the
special province of an elite group of bureaucrats and technicians. These
water planners mect periodically and semi-privately to discuss the progress
they are making in a ritualized process they have designed for deciding how
water resources should be developed. The citizen, individuallv or organi-
zationally, has found it difficult to penetrate to the inner workings of
this planuing club. Iis efforts as an individual or local group to influ-
ence the course of the planning work or contribute to the plan's content
have met with indifferent success. Ie finds that planning procedures have
been institutionalized which seem to relegate him to the role of final ap-
praiser of the planners' products. He is asked, usuallv, to meet with the
planners once before thev get down to their work; telling them what he, the
resident, knows of the local problems that may need the planners' special
attention. The planners will call on him once more when they have completed
their planning work to listen to anv criticisms he mav wish to make of the
plans they have prepared.

Throughout this exercise, there 1s the demonstrated presumption that
planning for water resources development and management is a highly techni-
cal operation, one to which the average lay person can contribute very lit-
tle of value. This presumption has validitv, however, onlv at that point
in the planning process where the planners have been fully instructed about
the objectives to be achieved, the alternative path to that objective pre-



ferred by the public, and the array of policy constraints within which the
plan is to be formulated and implemented. These conditions do not obtain
and that point is seldom reached in most river basin planning, metropolitan
planning, state planning, or regional planning for water resource develop-
ment and management. Until it does, the citizen has a large role to plav
in the plaonning process. To assure him a firm place where he can make the
contribution required, there must he a fairly radical change in the way
water resource planning has traditionally been done in this countrv. We,
in Minnesota, do not pretend that we know how to achieve this change to a
more open planning svstem. But, we do acknowledge the need and we are will-
ing to test out reasonable approaches to that objective.

The State of Minnesota has not vet spent the time nor the cnergy re-
gquired to have reached a consensus ahout what its objectives and policies
are going to be in managing its water resources. A planning process has
been get in motion, however, which is designed to ix the attention of
State officials and citizen groups on the basic policv issues which need
to be resolved i{f a State water management plan is to be formulated. The
first step in this planning process was the preparation of a book called

sources Planning in Minnesota, published by the State's Water Resources
Cpordinating Committee in 1969. This was essentiallv an inventory document,
telling Minnesotans what they had in the way of water and related land re-
sources, and the uses being made ol the resources at that time. This was
followed in 1970 with the publication of Minnesota Water and Related lLand
Resources -~ First Assessment. In this document, the Water Resources Coor—
dinating Committee explained how projected changes in the population and
economy of the State are expected to affect the use of the State's water

and related land resources during the next fifty-vear period. Potential

and existing water resource development and management problems were iden-
tified along with some of the alternative solutions to them. Data defli-
clencies were listed and a number of basic policv questions needing carly
attention from the Legislature were deseribed. The authors noted that,
until more explicit policy guidance was given to the planners, there was no
adequate basis for determining which of an array of possible plaaning solu-
tions to water problems would be preferred by the State's decision makers.
Illustrative of such policy questions are these: (1) what approach shall

we favor in the use of our flood plans, i.e., should new development be
restricted to prevent future damages or shall upstream control structures

he built to prevent floods f{rom damaging new development on the flood plains;
and (2) shall water quality problems be dealt with mainlvy by low [low aug-
mentation or by requiring more advanced types of waste treatment. OFf course,
there is no ves or no answer to such questions, but a policy stand will tell
planners which course is to be favored when circumstances permit.

To provide decision makers with a better appreciation of how such poli-
cy choices as these will affect development options, a third report is being
prepared by the Water Resources Coordinating Committee. A tentative title
is "Alternative Priorities for Water Resources Programs and Projects for the
Next Fifty Years”. It will be released before the Legislature convenes in
January, 1971. The report will describe the known feasible water resource
development programs and projects in Minmesota, outlining their approximate
costs and their likely effects. Contrasting projects and programs will be
described, based on alternative policies, showing their comparative costs
and effects as these can be estimated. From these comparisons, it is hoped

that Minnesotans will be better able to choose the kinds of regource man-
agement policies which seem to them best suited to their own set of values
and goals.

Another current policy question which Minnesota has before it is that
of the part it is to play in Federal-state regional water planning organi-
zations. Because portions of the State lie in four separate river basins,
Minnesota has become involved with the Federal Government in a number of
river basin planning ovrganizations. Being a headwater's State and having
no major water problems requiring vast amounts of Federal aid, Minnesota
has little incentive to spend its scarce planning funds in supporting the
work of these regional bodies. Not wishing to shirk its regional responsi-
bilities, however, the State has joined two river bhasin commissions and pavys
annual assessments to help finance their operations. It also sends delegates
to meetings of two other basin planning groups. Now it has been asked to
join with the other states in the basin to establish an Upper Mississippi
River Basin Commission. There 1s also some agitation for the creation of
a Missouri River Basin Commission, whose territory would extend into the
southwestern corner of Minnesota. Should Minnescta change its past poli-
cies and decide to become an active participant in the planning work car-
ried on by these commissions, it would have to double or triple what it
presently spends on these organizations. This is a complex policy problem
involving econsiderations of state's rights, regional responsibilities, plan-
ning procedures, and development strategies. Whatever course the State
chooses to follow on this matter, it is sure to produce a mix of benefits
and risks, of costs and opportunities. Time and circumstances alone will
prove the wisdom of the choice that is made.

Before closing, it is fitting, T believe, to make some reference to
the changing c¢limate in which the water resource planning questions [acing
our State will have to be resolved in future years. With all our respoct
for state's rights, it is becoming every day more evident that major policy
decisions, eventually affecting the use of our State's resources, arc being
made in other arenas, often international in scope. Not only do we deal in
a world where a rapidly changing technology has the demonstrated ability to
reorder our traditional parameters of action, but we also become increasingly
dependent upon an economic system which is becoming more integrated on a
national scale. Which is to say that our freedom to choose and direct our
own separatc destiny is quite circumscribed today.

An example of that is currently a matter of concern in our planning
for the Souris-Red-Rainy River Basing. There North Dakota would like to
bring much of its land under irrigation to increase its agricultural pro-
duction. Such a decision will require allocations of water supplies wanted
by other states and Federal assistance funds to help construct irrigation
works. VYet, the increased production potential runs into a national quota-
type system which secks to allocate a fixed-production limit among regions
and states. North Dakota may rightly ask who decides that it is good to
limit production of agricultural products in a hungry world and who decides
that North Dakota should voluntarily produce less than some other state in
the Union. This is an example of the national and international constraints
which act as restrictions on a state's freedom to act independently in pur—
suit of its own ambitionsg.

e el
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There is another aspect of our water planning climate which needs to
be examined. I speak now about the planners® difficulty in coming to grips
with the real needs and aspirations of a soclety in ferment. We seem to
have devised a system for planning which is better suited to a more leisurely
world, one in which change comes more slowly., For example, we are now as a
Nation inescapebly urban in the way we live, do business, and conduct our af-
fairs. Yet we have come into this condition without much warning, with lit-
tle preparation, and without premeditation. Steeped in the traditions of a
small~town rural society, we face the metropolitan realities of our lives
with institutions and expectations that prove to be more and more out of
touch with our present circumstances. Water resources planning and manage-
ment is one of the fields where the imperative needs of an essentially urban
people seem to find too little response. The traditional resource develop-
ment machinery seems to rum on and on in an uncorrected trajectory while the
target pursues a different path. Those who man this planning machinery ap-
pear to be attuned to the demands of an ever-diminishing portion of the elec-
torate immersed in problems whose relevance has long since been superceded
in the roster of national concerns. In a world which staggers under the un-
digested assault of waves of social, economic, political, and technological
change, the water resource planner seems to go blithely on, unperturbed, pro-
jecting the preferences and values of past generations with little question
into an uncertain and distant future. Perhaps we who work in the resource-
oriented, more rural portions of this urban Nation, have a perspective which,
though nationally awry, finds little challenge vet in the circles we serve.

1T can say all these things to you because I am one of vou and T share

in the myopia and inertia which perpetuates this condition. But these mea
culpas are not encugh. It is not encugh to point out the errors of the past,
the failureg of the present and confess one's share in sanctioning a common
error. What is needed is to admit that much work has to be done if we are

to make a ney beginning; and to voluntarily assume one's share of the respon-
sibility for seeing that it gets done. We need to innovate, turn our minds
loose, free up our talents, and apply them vigorously to the task of devis-
ing better, more realistic ways of managing our water resources.

We are making a first stab at this task in February when a national
sympogium will be held to review the experiences we have had with the Water
Resources Planning Act of 1965. The Interstate Conference on Water Prob-
lems will sponsor this examination which is designed to put the finger on
the areas needing correction, specifying the actions needed to achieve im-
provement, and assign responsibility to particular individuals and groups
to institute the measures needed to bring about the desired change. 1 hope
you will be there to help us in this challenging search for better wavs to
manage our water resources.

Let us be willing, also, to spend the money that needs to be invested
in research to find better methods of planning, more accurate ways of fore-
casting future needs; and deeper understandings of the world we would man-
age. Too much planning today is founded on and fed by existing stocks of
information, untested assumptions, and inaccurate appraisals of future pre-
ferences. Data gathering, projections of past trends, and assumptions of
a stable future are not the stuff on which to base spending plans in modern

America, much less in the America we will live in the next decade and the
decades after.

Let us ask all the questions that need to be asked, the bold and
dangerous ones, even those that may pose some threat to our own agency and
our personal economic securities. For just as sure as sure can be in this
uncertain age, the questions that need to be asked, will be asked. There
are no sacred havens today, no off-limits areas where we can hide our vul-
nerabilities. Better that we should find the answers while we still have

the options; lest we wait till some one else dictates answers none of us
will like.

Let me end then by saying that all of us who engage in this business
of planning for environmental management need to make personal decisions
to accept a proper share of the responsibility for where we are and for
where we are going. 1t is the mark of the professional that he does not
hide behind the imperfections of existing institutions, laws, customs or
budgets to excuse failures in his own professional performances. We have
the ability, if we choose to act, to make the contribution of experience,
knowledge, and courage that is needed to remake and revitalize the environ-
mental management apparatus of our states and our nation. TLet's accept
the challenge as an opportunity, which, if not seized by us, will surely
pass on to others who may be less able and less dedicated than we believe
ourselves to be,



SOME ASPECTS OF ECOLOGY

by Roland W. Comstock
Director Environmental Affairs,
Northern States Power Company
Minneapolis, Minnesota

Thank you for inviting me to your conference today. T am faced witb
a difficult task today and I feel somewhat uneasy. I appear before you in
a sense as a representative of an industry which perhaps more than any other
in recent times has been cast in harshest terms as a wanton despoiler of the
environment. In the minds of many, electric utilities wear only black hats--
hats turned black by the particulate emissions many see emanating from stacks.
Indeed, to an increasing number of people, all industry can be collectively
lumped together as "bad guys." The difficulties of that role are comp09nded
by the fact that here am I--an erstwhile public utility lawyer--attempting
to describe the sociological overtones of the crisis about environment to an
assembled group of engineering experts. Our communication difficulties un-
der these circumstances really ought to be something else.

While there is no chalk on my suit, there may be egg on my face before
we're thru. Be that as it may, I would like to share with you some guesses
on why environmental concern has become a national issue. Then I woulq like
to discuss with you the role T believe technology has had both in causing
this crisis to occur and the contributions it may make toward solutions for
tomorrow.

To understand what is happening requires something that both corpora-
tions and individuals don't do very well--and that is to listen and listen
carefully. 1In the midst of all the oratory and polemics over the environ-
mental issue, some very important things are being said. Are they being
heard?

Is there an environmental crisis? Probably. Most of the major writers
with science backgrounds seem to agree on that. They agree on the inevita-
bility of results, assuming continuation of certain current conditions. They
disagree on a time scale within which those results will occur (ranging from
a generation or less to several thousand years). They disagree on the re-
versibility of results, even assuming certain current conditions can be
changed. So while it is clear we probably have in fact an environmental
crisis, the precise factual edges get fuzzy.

However, it is undeniably clear we are smack-dab in the middle of a
"crisis about environment.'" I speak now about feelings and attitudes--not
facts as such. We don't hear or read much about this aspect of environ-
ment—-—how we feel about it, what are its emotional and attitudinal dimen-
sions and how do these affect the problem?

You see, I've now led you away from what you came to hear, so that T
can tell you what T came to talk about. We've just got to start talking
about environmental concern for what it is--an attitudinal set, a feeling.
It's not merely an issue like Vietnam. TIt's a social movement with all the
force for revolutionary change that concept implies. If we fail to recog-

nize this, we'll blow it. I know of only one social anthropologist in
this area who is studying the crisis about environment in this way. You
saw a film by him this morning.

It is clear that the United States (indeed the world) is in the throes
of a massive revolution on many fronts--—and all of us share a sense of dim—
ness. We are besieged by a host of problems too complex to understand and
too remote for us to manage or influence-~Vietnam, poverty, inflation, racial
tensions, to nmame but a few. To many, it seems like a world out of control,
or at least out of our individual control. And we are uneasy.

Now place the problems of environment within this context. Here again,
it seems like the world out of control. But this time the issues are easy
to understand and the solutions seem comparatively simple. Further, it's
not some remote part of the world. TIt's my air being fouled, my water being
polluted, my horizons being cluttered. I think it is clear the tremendous
concern about environment receives a significant part of its impetus as a
relief valve to express a generalized frustration about the way things are
generally. Tt's a deep-seated expression of a compulsive need to put at
least a part of the world in order. The frustration of nonaction becomes
intolerable. T must be committed; I cannot remain on the sidelines.

Even on the environmental scene, the bad guys are hard to identify.
The municipality 20 miles upstream which discharges raw sewage into my
river seems remote--even if I know they are doing it. How many of you know
whether the municipality in which you live gives primary, secondary or
tertiary sewage treatment, much less what neighboring communities are do-
ing? The thousands of cars and the burning trash barrels are nebulous tar-
gets of my frustration. But, a major corporation or industry or government
is an ideal target, for it can be identified. Further, it is an institu-
tion and as one of the little guys whose world and life is increasingly
being managed by others, it is imperative to shake the foundations. Further,
a public utility in a sense belongs to everyone. Each month, over a million
people pay us a bill. Most feel that such payment entitles them to pass
judgment on the way we conduct our business.

Somewhere in this perspective must be factored the increasing youth
of our people--sometimes called the generation gap. A significant segment
of the young generally care very little about history or tradition or insti-
tutions. Most all young people want a better world and they want it now.
Thus, our time has been characterized as one of noninvolvement with estab-
lished society and of anti-institutionalism. Margaret Mead in her new book,
"Culture and Commitment’ points out that for the first time in the history
of man, change and rate of change is so rapid there is little that is his-
torically relevant which an older generation has to pass on to the succeed-
ing generation in the way of moral, tradition, or custom. Even the facts
we have to teach have an increasingly short life.

We see clear signs all around us--the structure of the political sys-
tem is rapidly changing; the institutions of education, of organized re-
ligion are undergoing vast criticism and transformation. All around us the
young, and increasingly the not-so-young, are rejecting traditional solu-
tions and traditional institutions and traditional values. This is the

real revolution! This is the real credibility gap--the gap between an

ordered society and those who reject not only the solutions, but more im-



portantly, who are also rejecting the problem solving mechanisms of the
ordered society. There are a great many people who feel they have some-
thing important tae say but that nobody in the establishment is listening.
If that is true, small wonder the crowds line up to hammer on the front
doors velling, "Why don't you answer us?” Small wonder we are thus exper-
jencing on all fronts a withdrawal of toleration for inaction, an impa-
Liencevwith dialogue unaccompanied by concrete results. [ consider this
to be very significant in our concern about environment,

Why is the electric industry (as opposed to any other institution) on
the frontiers of this issue? For two reasons, one obvious, one perhaps
not so obvious. Obviously, electric utilities are physically out front.
We are and will continue to be inveolved in a major way with the environ-
ment. The history of my own corporation clearly supports this--as the svs~—
tem expanded, so did the environmental controversy.

Qur nation has been and is vet faced with an inexorable and acceler-
ating hunger for electric encrgy. This hunger will not be abated or denied
if we are to continue to be a high-energy society. Yet, there are an in-
creasing number of responsible voices who question whether economic and in-
dustrial growth should be allowed to continue. Restated, can we have an
affluent economy and high quality environment? This is the ultimate ques-
tion upon which many hard social choices must be made by each of us, indi-
vidually and corporately.

There is a second reason {or environmental discord with utilities,
less obvious, perhaps. [ suggest to vou that in substantial measure much
of the current abrasiveness between industry and environmentalists arises
because public opinion has changed the rules without prior notice. What's
worse, there are for the electric industry at least [our separate and dis-
tinct umpires refereeing the game: the ratepayer; the shareholder; the
regulatory commigssion, or other governmental units; and last, the general
public, which in turn is composed of several subgroups. A utility must
try to serve at least four masters, each of which has a different view-
point.

Well, does any of this concern you individually, or is it all a de=
scription of an abstract problem facing just utilities? I vou were lis-
tening, 1've tried to say as clearly as I know how that every institution
represented in this room, the activities of which in any way directly or
indirectly affect the environment, sooner or later will be facing the same
issues. The Corps of Engineers in dealing with changing principles of in-
land waterway use, municipal governments in developing land use priorities
and scwage treatment, states in setting environmental standards and build-
ing highways, manufacturers of products are all or will be in the same bag.

I think you would be making a mistake to assume that the solution to
getting out of this dilemma is basic and of developing new technologies.
I guess 1 am convinced that among our major environmental problems, with
but rare exception, we know what to correct and how to correct it in a
technical sense. We largely know what causes air pollution, where most of
it comes from, what are its major components, what are the available cor-
rective methods. The same is true of water quality. While there surely
is much that is important yet to be learned about ecological cause and ef-
fect, how much more do we really need to know about the environment to ef-
fect technologically sound solutions? T submit that we need to know very
little more.

Most of the literature and major observers state and restate the prob-
lem and point with alarm., Facts are piled upon facts. Seldom a month goes
by without a new book being issued describing the problem from one view-
point or another. One week last month seven major national magazines were
all devoted to the problem of environment. 1 really don't believe there
can be anvone who is in touch with the real world that is by now unaware
of the major dimensions of the environment crisis. Yet the process of
stating and restating the problem and re-identifying portions of the prob-
lem causers goes omn.

Admittedly, that process is much more fun, and it certainly is easier.
But T think it is time we pull up our socks and get on with problem solv-
ing. We all agree the barn is at least on fire and maybe is burning down.
Now let's get the bucket brigade going. Attention has toe long been di-
verted from the more fundamwental question of how to implement what we al-
ready know and how to choose rationally among technical alternatives and
their alternative costs. And that is a political and social cholce pro-
cess. When I say this--particularly to scientists or engineers—-I am usu-
ally misunderstood. 1I'm not trying to say that solutions to tomorrow's
problems will not require a new technology. Clearly it will. But the ur-
gencies of time Increasingly require that we cannot walt for the ideal solu-~
tion, as vet undeveloped before proceeding with today's problems. This means
we will sometimes engineer interim, stop-gap methodologies—-knowing full well
it is imperfect and will not endure forever. This means we will make mis-
takes—-but for an increasing number of persons making mistakes is more ac-—
ceptable than inaction. This means that we will spend monev in less than an
optimum way--we won't always get as much hang [lor the buck.

Do we really understand that technological answers are but the begin-
ning--and not the end--of the environmental problem solving process? That
concept is hardly perceived at all by the general public. ALl of us--but
particularly the technologists-—must recognize the environmental problem
is essentially a social choice problem, We must choose among alternatives
and in some cases do 80 very soon.

The community of science and technology must bear part of the respon-
gibitity for diverting pubtic attention and the public consclence away from
the social choice process. By the same token, the technological community
also has the opportunity and indecd the responsibility to help direct our
public and private concern to the arena of social choice, This responsgi-
bility falls in part upon vou.

It seems to me that if the generation following is to avoid some of
our current mistakes, they must have a perspective of the problem solving
process not commonly found today--a perspective which goes bevond 'muts and
bolts,” a perspective which understands that "possible” does not alwavs
mean "probable."

We get hung up in part hecause we rea-ly don't have any established
forums for this kind of problem solving. Our major social problem solving
mechanism historically has been government. Yet by and large there has been
a failure of government on all levels to produce bold and thoughtful solu-
tions to environmental problems. The reasons for that failure are complex.
In part, this failure of goverament is the product, in Minnesota at least,
of extreme proliferation of govermment, particularly in the metropolitan



area. In dealing with an extensive transmission line system all within

our state, we had to deal with 127 separate units of govermment, each one
of which had a black-ball capability. To expect comprehensive planning, to
expect sound decision making to occur in that kind of fragmented govern-
mental scene is, of course, foolish. 1In part, the reasons for the failure
of government are attributable to the general public, to the press, to the
environmentalists, and ves, to industry, also, because often we do not
permit govermment to act in a responsible and responsive manner.

The really crying need is to give prime attention to establishment of
new forums which allow room for participative decision making. We must
come to these forums recognizing their validity and freely surrendering the
prerogative of unilateral decision making.

There are several new ways for industry to think about the environmental
problems. To those industries such as ours which are heavily involved in
environmental matters, there is one keystone proposition which must be un-
derstood and accepted. To many corperate executlives, and 1 suspegt to gome
of you, it will sound radical. The basic problem lies with the fact we )
make internal judgments based on our evaluations of economics and operation-
al needs~~although increasingly tempered in recent times by our intrepreta-
tion of the public will. While that basic process is obviously valid and
must continue, it has one fundamental weakness. The "public" (however one
may choose to define it) does not have an opportunity to participate until
after the decision is made and after a point of no return is passed. Manv
institutions are finding this is no longer acceptable, e.g., universities,
the organized church, government., The unacceptability of this "institu-
tionalized decision making" focuses most sharply in those areas where the
public feels it is most intimately involved, Thus, students and faculty
feel they ought to have a larger role In university policy formation.
Utility rate-payers feel they ought to be able to declare how their money
should in part be spent for environmental protection. Citizens f{eel they
have the right to judge the environmental impact caused by extraction of
their mineral resources. The list of those major corporations for which
the public is last developing new definitions of corporate responsibility
reads like an industrial "Who's Who."

It is a clear fact that in the future less and less will any institu-
tion be able to decide unilaterally what its particular public should have.
More and more, the corporate task will be to determine what its particular
public wants and then to do it! In the case of public utilities, that is
another way of asking: What is the public willing to pay for? Utility
obligation then will more and more involve a complete disclosure of facts,
and less and less will it involve passing judgment on those facts.

This analysis produces one basic conclusicon for me. Any corporate com=
munity relations program must be built on the premise the corporation is
willihg to significantly alter the traditional decision making process.
Anything less than that is artificial and will not endure. Thus, decision
making on environmental problems must, to a larger degree, be shared. And
don't misinterpret this to mean surrendered. That position, if true, has
tremendous impact on the way you discharge your professional responsibili-
ties.

My own company, in an unprecedented action, announced that siting
and development of all future plants and transmission lines would be dis—
cussed in advance of decision making with the public. To implement this
decision we went to every major (and some minor) environmental/conserva~
tion group in the state--perhaps some 30 groups. Many of these had been
and still are locked with us in bitter controversy. From each group we
asked them to send representatives to a plant siting task force being
formed by NSP. We tried to convey the seriousness with which the company
was approaching this effort and we asked them to send people capable of
making the intellectual commitment and willing to make the commitment of
time. Not one group refused to participate although many were very hesi-
tant, fearing all of this was just a public relations facade and they
would be used by the company to their disadvantage. But they took the risk
and the task force was formed with approximately 40 members.

The initial meetings were marked by great suspicion and hostility on
the part of everyone. Each week we came to take our lumps. It was "ounny
sack' time and in the eves of some NSP people it was a futile exercise in
masochism. In the group was almost every major critic of the company.

Along about the sixth week, something very signilicant happened. The
group itself turned upon one of the more outspoken critics and in effect
told him to shut up, that they felt they had a chance to do something con-
structive and that the constant hostility expressed by this one man was
getting in the way. From that point on the dynamics of the group began
to change. We also learned very early that if you are to convene a group
of this kind, it is impossible to try to limit the areas of discussion.
Seon we were discussing things like advertising and marketing policy and
expenditures, research, rates and rate structures, validity of demand pro-
jections-~things that had never been discussed at a public setting and
which for many within the company produced much anxiety. All meetings were
open to the public and the press was invited—--no sceret meet ings.

The end result of phase one, that is to say, the location decision of
the next generating unit--resulted in a report recommending a site that
was not the company's first cheice. T guess it did not surprise the pes-
simists. We had made clear to the task forece at the beginning what our
own preferences were. After a great deal of internal agonizing, the com-
pany elected to follow the recommendations of the citizen's group. While
the reason for that decision is complex, it basically stemmed out of the

feeling that the rationale presented by the citizen's group was the wmore
sound,

There are all kinds of fascinating things I could tell vou about
other aspects of this effort. For example~--the tremendous involvement and
commitment to the whole process by the employees~—particularly among the
younger engineers. Manv began to sec the corporate problems beyond the art
of the slide vrule--and they wanted involvement. The task force continues
to meet at a rigorous pace, strengthened by the companv's decision and their
belief that we are really listening,

The major obstacle to such an effort is distrust, and the corporation
must work long and hard and patiently to overcome this obstacle., I speak
now not only of the dictrust by the environmental community but also the
distrust that probably will exist within the corporation itself. The whole
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process must be based on an implicit faith in thg rational man. Og;e this
distrust is overcome, the problems assume’an entirely new scopE: ‘ .en
there is a feeling that everybody is working toward a common o Jept}zi, o
suddenly there is the feeling that somehow, some w?y, together we wi ma
it. Goﬁe is the my side, your side, black hat, white hat syndrome.

T think it is fair to say that by every standard--including some that
were not anticipated--the initial effort of the task force has‘been a suc;
cess both from the corporate point of view and from thé community ?olnt 0
For the pragmatists in the room, there is.one simple testwflt 1?Ok§
at this point as if the company will be able L? 1nst?11 a generating s;%t1on
without a major public confrontation for the first Flme'ln Dver_a decade.
But it is only a start and as with any new infavt, it will require much ten-
der loving care until maturity. It is an experimental effort to be sure.

view.,

Let me close with one last point. All of us are struggling to shape
new criteria by which to judge corporate responsibility: Any such crea-
rive effort is always painful and at times, halting. s?eaglng for one
company, 1 can say honestly we have a deep and genuine w;]llngnes§ to )
search for that consensus. And what bhetter place to start than with being

willing?

. . '
You are a patient and attentive audience -- Thank vou.

THE CHALLENGE OF ENVIRONMENTAL CONCERN
IN THE FUTURE OF ENGINEERING

by Leon Weinberger
Vice President, Enviro Control Inc.
Washington D. C.

Gentlemen, I would like to commend the Program Committee who arranged
for the program because, up until this time, it's as fine a program that I
have heard of people addressing themselves with the problems of the environ-
ment., I notice in the program that my talk was to start at 3:15, and it is
the only talk that there is no concluding time on. So let's see what hap~
pens.

As was indicated, T am pinch-hitting and, because of the circumstances,
[ did not have the opportunity of even finding out what the real theme was,
but this normally doesn't bother a person like myself because even though
one is given an assigned subject, I think the way we handle it can be illus-
trated by a story, perhaps a university story, concerned with the football
team that had to be in good academic standing, so all of the football plav-
ers took a course in American History. Now the reason for that was that
there was always just one exam, the final exam, and the question on the
final exam was always the same, The question always was: Discuss the fis-
cal policies under the first six Secretaries of the Treasury. So needless
to say, there was no need to go to class, just prepare vourself for the
final exam. This particular year, one of the stars of the foothall team ar-
rived to take the final exam but, much to his surprise, he found that the
question this year was: Describe the foreign policy change that took place
between the Madison and Jackson administration. He pondered awhile and
started as follows. He said: "The question of foreign policy change be-
tween the Madison and Jackson administration is a very fascinating subject
almost as fascinating as the fiscal policies under the {irst six Secretaries
of the Treasury' and then proceeded with them.

Those of us who, as I say, have been in this sort of thing have learned
to deal with this, and my first inclination was to go to the file and pick
out a talk that I gave some time back, see whether it was appropriate, and
maybe simply change whether I was against and now be for, or vice versa.
But, as I look at the words of the subject, the challenge of environmental
concern in the future of engineering, I was somewhat fascinated with the
title and thought insofar I would really trv and at least hit some of the
aspects of that particular subject. I, therefore, started out with the idea
that the title "The Challenge' (I raised the question of whether there in-
deed was a challenge) - what the magnitude of it was, vou know, breaking
it down; environmental - what we mean by that, and was there environmental
concern; the future - what do we mean by the future - is it next week, next
year, 5 years from now, or 50 years from now; and even try and get into the
matter of engineering. Well, I am going to try and do this. But somewhat
fortunately or unfortunately, everything I would like to sav has already
been said by one of the previous speakers, either in their presentation or
by comments from the floor or in discussions during lunch or coffee breaks.
As a matter of fact, in some of my prior activities, I think I would have
taken the 4 or 5 presentations and quoted from the speakers and use that as



the talk or otherwise use the 0ld cut-and-paste technique for putting to-
gether and borrowing some ideas. Well, fortunately, I do not have a written

speech, 80 that I have been modifying my thoughts up until now. As a matter
of fact, if I do say something interesting, {'11 take out my pencil and may
mark it down even, OT I might take off and start talking about that. What
1'11 be presenting to you is nothing more than a potpourri of ideas. As I
say, most of these have been touched on before. What is equally surprising
to me is that we're even using the same words and using the same examples.

So perhaps we're getting too much uniformity in this, and maybe we've got

to start changing.

One of our problems is the difference between communication and speak-
There is a lot of talk going on on the subject of the environment

but, as is pointed out, I am not quite sure that we are really communicat-

I am not sure that we really have the amount of dialogue, the exchange,

where someone can cut you short and say, "Well, why did you say that? That's
ridiculous”. And you get a chance to explain what you said, and he can then
ask another question. And then it may very well be that after 15 minutes

or 6 sessions, you're beginning to find that maybe your views are not that
different. Another aspect of this thing is the vocabulary. You've got to
be very careful about vocabulary. Such words as "good', 'bad', tevil',
trruth', and 'fact' apparently no longer have the relevance that they once
did. I'm sure this group appreciates that environmental change is quite

As a matter of fact, it is probably inevitable. We're not even

ing.

ing.

natural.
sure whether all change is bad or undesirable.

Now, I would like to perhaps begin by talking of the various facets of
environmental quality, pointing out the role of the engineer or the future
of the engineer. And, if somewhere through my presentation one gets the
viewpoint that I am somewhat critical of we engineers (and I will not make
any disclaimer, 1 am willing to accept my lumps with the rest of you), and
if T seem to be somewhat critical of the universities, this is deliberate.

perhaps 4 or 5 facets to environmental quality and environ-

There have been
There are

mental control. (These are not necessarily original with me.)

the technical aspects, there are the economic aspects, there are the enforce-

ment aspects, the planning, administrative, institutional aspects.

Tnsofar as the technical aspects and, here again, in talking about the
engineer 1 am, of course, not restricting this to the Sanitary Engineer or
the various other modifications of that, whether it be the Fnvironmental
Engineer or what have you. I am not restricting this to the Civil Engineer
but, I think, to engineers in general. The engineer can be quite helpful in
identifying technical problems. He can identify research needs. The engi-
neer may be doing research (in other words, you may have so-called engineer-—
scientists). We can have the development engineer. We have the engineer
who is solving defined problems through design. This, of course, may be
one aspect of consulting engineering, although I would hope that we would
not be limiting consulting engineering to design. The engineer is frequently
(and I think this does rather well) is can come Uup with economical or most
economical solutions to defined problems. The engineer has a role in the
now in construction in being innovative. I might point out that
one of the aspects of environmental quality control, which has been over-
looked, is the fact that so much of the dollars do go into construction pro-
jects that the engineer might spend more of his time considering new methods
of construction, and perhaps designers ought to pay more attention to the
problems of construction and the subsequent problems of operation.
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engineering', as an example, is somewhat redundant. It seems to me that
engineering, civil engineering, has a full implication of being concerned
with the problems of the environment that it's just a semantic problem. I
am not sure but that we may have certainly missed an opportunity as engineers
in dealing with environmental problems because I don't think we have effec-
tively dealt with the concern that's been expressed, and one of the things
which I have observed is we apparently have been unwilling to employ the
tools of solution which may be indeed necessary to solve the problem. We've
been looking at this thing in terms of the hard, cold reality of technical
solution and dollar solutions, and we have apparently heen unwilling to get
ourselves involved with the subject matter that's been covered this after-
noon. On this matter of the political solution, the policy matters, of
taking our position in a dialogue with the public, many of our people have
taken the position in the past (I'm not suggesting today ot this group) that
if you want us to play in the game of environmental quality and environmental
control, play by our rules, the engineer's rules. There has certainly been
a certain amount of aloofness on the part of the engineer and, of course,
although I may be a 1ittle harsh about this, Colonel McGinnis, I think, in
terms of his breakdown of the engineer into technical advisors, is one group
and decision makers is perhaps another, and I'm sure a certain amount of
{nterchange. L'm not sure that the engineers, as a group, really want to be
the decision makers. Now when I make this statement and, again, a couple of
the speakers were somewhat apologetic for suggesting that perhaps the engi-
neers were not the principal decision makers in all of these things. But
within the last 3 or 4 months, in talking with engineering groups, when you
get to consider what is involved in being a decision maker, many of the en-
gineers have indicated that they don't consider that their role. They con-
sider their role to be purely technical. Incidentally, 1 am not by any means
going to try and say what we should be deing as engineers. But perhaps what
I'm saying is that even the concept of referring to this profession or this
group as engineers may cover such a wide divergence of activities that maybe
wa're looking for a new name for the type of engineer who indeed wants to
participate in the decision making. There was a time that we engineers (and
this T think was in the early 50'g), and if you'll read through some of the
older ASCE bulletins or journals in the Fngineering Joint Council at the
time, some of you will remember there was great CONCEIn OVer the fact that
the scientists were getting all the credit, and the engineers were getting
all the blame. Gentlemen, I have news for you. As of a few years 2go, this
distinction started disappearing. And accordingly, we have the same credi-
bility gap as scientists at this point, soO that much of the public is indeed
very confused with the kind of technical information they've been provided
with. For example, many of our colleagues took the light and ridiculing
Rachel Carson. Now how would a competent scientist ever consider publish-
ing scientific findings in a best seller? Less than 10 years later, we find
that many pesticides are being withdrawn from the market. Detergents - time
when people were saying we couldn't manufacture a degradable detergent. We
now have a degradable insofar as the faction is concerned. A4s a matter of
fact, I pick up the newspaper this day, and I get a little bit concerned
myself. Just a few months ago, I seemed to have heard that you can't have
a lead free gasoline without it costing you several cents more per gallon,
and now we find that some of the companies are apparently advertising this
for the same price. Isn't this a little bit confusing, do you think, to
the people who are looking to us for some scientific and technical answers?
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Now, one of the criticisms leveled against the people like the Atomic
Energy Commission or the Corps of Engineers or the Bureau of Reclamation is
that they have been carrying out their mission without being too concerned
about other aspects of the problem. Gentlemen, I think that criticism is
quite unwarranted in terms of a group that understands the way things are
going on. I don't know if there are many examples where a practicing engi~
neer has suggested to a city that he doesn't want to build a waste treat-
ment plant for them because they ought to be building a hospital or a school,
and that this might not be the best way for them to spend their money. Oh,
I'm sure that there are some who do. But the engineer, or this man who has
engineering training, that I think some of us would like to see is the plan~
ner, the manager, the implementor, the coordinator. In this case, the plan-
ner whose plans include implementation, doing something, the manager of real
programs rather than theoretical or hypothetical ones, the straw man's go-
lution that we set up and suggest that this might be a solution. But some-

one who is in there actually managing a project. The coordinator, to achieve

workable solutions, having spent 6 yvears in the Federal Government, I think
I've had my fill of coordinators whose entire job seems to be to coordinate
without accomplishing anything. There is certainly need for coordination
but with the idea of coordinating something that will work. The man I'm
talking about is one who participates in a decision making process with the
public officials, with the scientists, with teh economist, with the social
gscientist, with the man in the street, who participates in the decision mak-
ing process with these people, and it has been pointed out it is a messy
thing, it is very frustrating to be dealing with problems which may get to
be technical and try to discuss this with people who have no technical back-—
ground. But a2 man who wants to be an effective administrator should be do-

ing this. The man who is questioning whether a problem exists, whether there

are alternative solutions, and who will present solutions of decision makers
can make their selection. At the last coffee break, we were discussing a
little bit about that, actually, as it is realted to prefessors getting to-
gether, but the role of the planner, the role of the administrator in pre-
senting recommendations of decision makers can make the selection and not

be hurt when he finds that his particular recommendation is not accepted.

If the engineer has a future in this field, as a man who is other than a
technician, he certainly has to recognize that we're dealing with non-tech-
nical as well as technical problems. T think any contempt that he may have
of the public and politicians from the point of view that our solutions are
too technical to explain are going to be running into increasing difficulty.
I think one of our responsibilities, if vou will, is to provide our solu-
tions, our recommendations, so that they can be understood by the people who
will be making this decision. 1 think it is quite evident that the man on
the street, the man we refer to as the layman, has much to say about what
we're going to do as we ourselves.

Now the engineer, by training and education, certainly is a multi-
disciplinary individual. However, the engineer does not become the key man
in a planning or decision making group by virtue of his education, by virtue
of membership in a technical society, or because he has registration. In-
cidentally, he does not necessarily have correct or best answers. One of
the things which he can do as well if not better than anybody else is pre-
sent alternatives to solve particular problems., I agree with what has been
gsaid earlier that the mechanism for presenting of alternatives to the public
or to elected officials is very difficult but, nonetheless, the engineer is
very well qualified to do this. Some of the things that the engineer, or

I'd like to see more engineers involved in, is in the political arena, 1'd
like to see more engineers try for elected office. 1I'd like to see more
engineers accept appointed office. Now, not everyone has the talent to do
this, not everyone has the real desire. 1 sugpest we do examine ourselves,
look at our colleagues and, if we do find some colleagues who have the tal-
ent, encourage them to serve. Incidentally, T've noticed in just the last
two years I've been out of the government that T have fallen into (again
one of the criticisms which T level at others) is that 1, too, have become
very negative. I find that when I see what is going on by those guys in
government, they seem to be doing everything wrong. It becomes so easy to
criticize. Every so often T have to catch myself and say, "God, two yéars
ago, you were the guy who was there that wasg trying to accomplish something
and what have you accomplished?” Tt isn't easy, gentlemen. But criticizing
from the outside is not as useful as being on the inside. I think I have
probably covered enough points to get at least some people disturbed with
me. I dida't do this deliberately, T did this out of conviction, really.

T think 1 would summarize my point concerning engineering in that we
might be pushing this thing too hard. And it's a little hard to accept that
the engineer has no special role other than some of these technical areas.
There are selected engineers who may have a key role, but there is one role
that I would like to encourage all of us to have, and that is because I
think we do have some training, some education. We are as objective about
things as any other group, and that is our vole as a citizen. That's one
thing which no one can take away from us. I would urge each of us, now not
necessarily as engineers but as citizens, to really know the problems and
the issures and how to make his views known. One of the many incredible
things that I have learned during the last few years is how very few of us
know how the American political process works, how laws are passed, how
funds are authorized, how funds are appropriated, and how we use the demo-
cratic process to accomplish our end. Now this is not a special role of
the economist, sociologist, or engineer. But I think it is a role that
every citizen, and we as a somewhat informed group, ought to get in there
and know how to use a process.

The final point is one that was touched on by some of the earlier
speakers which may very well be the key to us solving our environmental
problems. And that is the creation of better institutions. It's been
suggested, and I agree with this, that we probably have technical solutions
to solve most of cur problems now. We probably have the economic resources
to indeed solve those problems. We either have the laws now or will real
soon to enforce this. But one of the persistent gnawing things that one
geeps on having surface is the proliferation in the effective manner of our
institutional arrangements for accomplishing this. Tt is suggested the
proliferation at the state, county, city level. 1 might close by saying
that I would suggest that we create some new institutions with this pro-

;}Slan: We do mot create a new institution until we eliminate two of them
irst.

Thank you.



