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The land and water resources of the state and nation are vita l
assets . How we conserve, develop, and manage these natural resources wil l
affect our economic growth and well being . A major policy objective shoul d
be to assure that these resources serve all the people of the state . Ou r
rapidly growing population will need greatly increased quantities of lan d
and water for recreation, agriculture, urban, and industrial activities .

At present many of our needs are met in a haphazard and un-
planned fashion . This is evidenced by the suburban sprawl, the encroach-
ment on potential parklands and open space, and increasing costs of wate r
for urban and industrial requirements . Land and water problems are of
concern to both farm and non-farm people . Public awareness of thes e
problems and alternative solutions must be generated and the public kep t
informed of current and projected land and water needs . Carefully devel-
oped programs which will help to anticipate or solve both rural and urba n
problems are essential .

To examine some of the problems of land and water in Oregon, a
seminar series was held during Spring Quarter . The weekly discussion s
were open to the public, faculty, and students of all ages . The papers
presented are published in this volume to make them available to a wide r
audience .

Robert M . Alexander

	

,r ,

Director

Corvallis, Orego n
July 1974
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The momentum for cleaning up our environment has grown steadil y
since the 1920's . Not very fast at first . In fact, in the 30' s

and 40's, and even in the 50's, it was slow, but there was an increase i n
momentum . It wasn't until about the mid-1960's that the momentum really hi t
high gear, and this is when we can really trace back the start of the so -
called "environmental movement"---and many so-called "environmental groups "
rose during that period . This was the period that I was in graduate schoo l
at Purdue University studying environmental engineering . At that time, w e
found that it was primarily the environmental engineering people that wer e
pushing to get something done to protect our environment .

However, since that time, as so often happens in this country ,
reaction has been replaced with over-reaction . Now I find that many of my
colleagues, nationwide, in the sanitary engineering area, are almost on th e
other side saying, "Let's watch this thing . Let's slow down the pendulum a
bit before we create some problems by moving too fast in certain locations . "

I'd like to explain today what I consider a predicament which w e
are now facing in certain parts of this country, and we are going to b e
facing in much greater detail if the present federal acts that are now o n
the boards are implemented as stated . And I refer to this as "environmenta l
overkill" . In the fall of 1972, our Congress passed by a near unanimous vot e
a very crucial piece of environmental legislation . .This was entitled "The
1972 Amendments of the Water Pollution Control Act"---an extremely importan t
and highly technical document . And this is the subject of my National Ob-
server article, which I will not be speaking on today (but it did come ou t
last week for those of you who are interested .) This Act has many, many
shortcomings and many weaknesses . In fact, I view it as an attempt by Congres s
to amend the basic laws of science and nature---and not even Congress can mak e
gravity pull up, but they're trying in this case .

I'm going to discuss just briefly two of what I consider very basi c
shortcomings . The first is that this is a "water law"---it is not an "en-
vironmental law", because it doesn't talk about the consequences of cleanin g
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up the water upon the land and the air, which is what I'm going to .describ e

• to you today . It's a water law, and water only . And some people are inter-

preting it exactly that way .

THREE GOALS ESTABLISHE D

It has set up three goals for this country---the goal for 197 7
says that all discharges must apply what's known as the "best practicabl e

treatment ." If you don't know what that is, don't ask me, because I'm no t

sure that I do either .

That is the law, and that is what EPA, the Environmental Protec-
tion Agency, is charged with implementing . So they're presently developing
implementation standards . I said before that it was a goal . That's incor-
rect, it's in the Federal Register as a law . An interpretation now i s
essentially secondary treatment, which means about 85% pollutant removal-- -
everywhere, at every location in the country---from municipalities and indus-
try . It is very likely that industries will be forced to comply with thi s
requirement nationwide . In most cases it's a very legitimate requirement ,

but certainly not all .

There isn't a chance in the world that municipalities will achiev e
this goal by 1977 . The estimates, and I think they are very, very conserva-
tive estimates at this time, say that it is going to cost 60 to 100 billio n
dollars to implement this first phase of the law : That's a lot of money ,
and Congress set about to appropriate somewhere between 6 and 10 billio n
dollars a year to achieve this end for municipal treatment . But consider
what happens to the budgets after Congress appropriates them .

The OMB and the President have impounded a large share of the money ,
so only something like 10 or 15 billion dollars have been made available fo r
this purpose . But if these plants were to go on line and were to meet th e
law by July 1 of 1977, they have to be on the drawing boards this summer-- -
and we' ve only appropriated about 15 billion out of the 60 to 100 that' s
needed . So, when do you suppose the 1977 law will actually achieve its goal ?

It ' s further down the line in terms of municipalities . I think a conservativ e
estimate would be something like 1983 to 1985 . But it is a goal that can b e
achieved---secondary treatment is an achievable goal, and for most places i n
the country, a necessary goal .

The 1983 goal says we must put in what is known as the "bes t
available treatment" . I don't know what that means either . EPA is charged
with telling industries and municipalities what that means . But on the sur-
face, it appears that it means that if there is a mill, or an industry, or a
municipality somewhere that's applying even a high level of treatment, i t
must do better . That is because South Tahoe, California, converts raw sewag e
into .drinking water . That is the "best available treatment" right now . And
it would appear that the interpretation of that 1983 goal would say that al l
plants must put that degree of treatment in, whether it's needed .or not to
protect the environment . What we're finding all the time is that we're res-
ponding now to meeting a law with treatment rather than meeting environmenta l
needs .' This has been true since the 1972 act .



The 1985 goal is the one that I've taken issue with ever since i t

was proposed . In fact, I was in Portland and critiqued that law with othe r

members of the State Department of Environmental Quality and others, an d
pointed out some of the shortcomings of the law as it was being proposed . I
said at that time, and it has been said many times by many people, that th e
concept of zero discharge of pollutants is unrealistic . In fact, we would g o
so far now as to say that it's impossible to achieve---thermodynamically ,
technologically, and economically . But it ' s in the law . I believe in very

high standards . In fact, we try to teach our students to set high standards .
But we also want to make sure that they are achievable goals and achievabl e
standards . I was giving a lecture in a class one time on this topic, and I

was giving an example of high goals . I said it would be like setting mysel f
a goal of becoming Miss America . Someone in the front of the room said ,
"You can't---you're married" .

ZERO DISCHARG E

I have asked representatives of regulatory agencies, especiall y
EPA and also state and federal legislators, "What do you really mean by zer o
discharge?" The answer that I've been getting in recent months is that w e
really don't mean zero . They say zero, but they don't mean zero . They know
that it can't be achieved . I'd like to believe that, but I've been workin g
as a consultant for the National Forest Products Association, and I had th e
opportunity to review the effluent guidelines standards which have now bee n
adopted by the EPA .

In the National Forest Products Association there are eight sub -
categories of industries . In six of the eight there are specifications for
zero discharge---not by 1985, but by 1977 . Six of eight . So, if you hea r
the word "we don't really mean zero discharge," take a look at some of th e
effluent standards that are being developed right now . They're going t o
have to be enforced by all the state agencies very soon . It troubles me a
great deal that people who make these standards, a couple of years down th e
road, when it's pointed out that this cannot be economically or technologicall y
achieved will say, "Gee, we made a mistake ." But in the meantime a number o f
very important industries have gone out of business and a lot of people hav e
lost jobs . I don't think we have to make that kind of mistake .

I interpret the term "zero discharge" to mean closed loop treatment .
In other words, don't let anything get away . If this is the case, this mean s
that we've got to put in technology of some type to keep it from escaping .
Because, if you let it escape, that means that you're going to allow natur e
to participate . It's done it for centuries, but it's now banned . So were
relying on technology to do the job . And why not? Technology got us to th e
moon . Technology made us the atom bomb . But believe me, money and technolog y
are not going to create energy, nor are they going to magically cleanse th e
environment, nor are they going to make the erosion stop in the Rocky Mountains .
These are principles which would defy principles of science and nature .

There are limits to technology, and I'd like to explain those limit s
of technology and ask you to consider if you would, three elements of very
basic logic . The first element says that for all practical purposes matter ca n
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be neither created nor destroyed . You cannot destroy matter . Very funda-

mental---Einstein worked on that one . As a consequence, the treatment o f

waste does not destroy anything .

I remember ever since I got my degree at Purdue people have said ,
when are you sanitary engineers going to come up with something that you ca n
add to the pollution to make it go away? I've heard that hundreds of times ,

and the answer is never . It will never go away---it will never go away a t

all . Treatment just moves the contaminants from one phase of the environmen t

to another . I heard one comment that it ricochets . They ricochet from on e

phase to another . Hopefully, the phase that you're taking them out of, if i t
be the water, cannot handle that contaminant as well as the air and land . And
that's why you're putting in treatment . Hopefully that's the case .

INPUT OF ENERGY

To put in this treatment technology to remove pollutants from wate r
requires an input of energy . All treatment processes without exception requir e
energy input . Any many of them also require chemicals and other natural re -
sources . So here's an expenditure of energy and resources to achieve an en-
vironmental goal . That isn't so bad because we can buy energy . We can some -
how get it from the Arabs or whoever else we have to get energy from . But I
think we're being very shortsighted if we don't recognize the third basi c
element which says that the production and utilization of all energy form s
without exception contaminate the environment somewhere, in some way . And you
can't think of a single exception .

You're all familiar with nuclear power plants and fossil fue l
plants and reservoirs and all this kind of thing . People raise the question ,
"What about the windmill?" Wind power---that's being studied now at Orego n
State . Maybe that would be a good program sometime---windpower potential . I
call this a land use, and I also call it an aesthetic contaminant . Some
people say, " Gee, a windmill is attractive", and I agree, a windmill is attrac-
tive . But when you talk about 500 acres of windmills, I'm not so sure tha t
that any longer is aesthetically pleasing to anybody . So there are contaminant s
associated somewhere with all energy production .

What can be done if nature can't save us and technology can't sav e
us? Is it a hopeless case? Are we doomed environmentally? The answer i s
"yes" and " no" . I think very seriously the answer is "yes" if we continu e
environmental management like we are now doing where we look at one piece o f
the environment at a time . We have a water law, Congress is now considering
a land use law, and they've got an air law . We cannot view these thing s
piecemeal . We've got to look at them as a total environment .

We name our federal agency the Environmental Protection Agency . I
was asked to speak to that group at Salishan about a month ago, and most o f
them agreed with the concept until I started talking about what the ter m
Environmental Protection Agency meant . And I argued that they really weren' t
an environmental protection agency because they had their water people an d
their air people and their land their land people---and they never talked t o
each other . One of the fellows who was a regional director told me, "We even
have trouble talking to the water people and getting together, let alone th e
air, water, and land ."
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A former student who ' s with the Water Enforcement Branch of th e
EPA at Denver came by my office in August when I was writing this paper . H e

couldn't have hit me at a more opportune time . He had just come back fro m

North Dakota where he had forced upon a small industry, of some type, a ver y
high level of treatment .

I just asked him the questions, "Did you consider the amount o f
sludge that's going to be produced and where it ' s going to go? What abou t
the air contaminants and the energy use? Where are you going to get th e
energy?" He said, "I ' m in the Water Enforcement Branch . My charge is to
get the water as clean as possible . " This kind of attitude is true throughou t
society . It's true in Congress . It ' s true in regulatory agencies . It's true
in so-called environmental groups . People are concerned about one phase to -
day . They'll worry about the air tomorrow and the land on Thursday . And I
don't think that this is the proper way to manage the environment .

ALLOW NATURE TO PARTICIPAT E

However, I think that if we do look at the total environmenta l
picture and the citizens react in some very key ways, we are not faced wit h
environmental doom . But we have to allow nature to participate in the clean -
up process . It has done it for a long time, and if we take it away, we coul d
solve it maybe in Oregon and in Washington and a few locations, but if we tr y
to do it on a national scale we're going to be in much worse condition tha n
if we didn't start at all .

I argued in the National Observer article that what we need i s
more technical involvement and technical input in the decision-making process .
For the last three or four years, those people on the technical side of th e
environment have seen the positions of authority go to non-technical person s
---most of them lawyers . For you attorneys, I apologize, but you might rea d
the rest of the article . If you're a technically-sensitive attorney, that' s
fine, then you qualify, because I'm not arguing that we need to have engi-
neers as senators and engineers as heads of all these agencies . What we need
is people who recognize their own limitations and understanding and see k
counsel from those who are knowledgable rather than from those who are willin g
to say what the politician wants to hear . That is, I think, the real key i n
the future .

I also think that we've got to return environmental management bac k
to the state . The federal law says that its supposed to go to the states .
This is ridiculous . It's just the reverse . The states really are not in-
volved in anywhere near the manner which they used to be . One of the reason s
for Oregon's success, from my perspective, is that the technical decision s
were made by technical people up to at least 1971 and industry and munici-
palities were able to work with the technical people in the state, and th e
DEQ and EQC of the state, in a cooperative venture that no longer exists . It' s
adversary .

In fact, I argue now that the environment can be managed by a lawye r
and a chemist . The chemist will go out a take the sample and test it . He wil l
bring the number back and give it to the lawyer who will place it beside som e
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arbitrarily set standard . It either complies or it doesn't comply---you ge t

your permit or you don't get your permit . The .day of cooperation, workin g
with the time schedules, implementation programs- .is virtually by the boards .

INDUSTRY HAS BIG ROL E

EPA is in a real box also, a tremendous box . Because they wer e
charged with implementing a law which I think was technically unsound . As a •
consequence, they had to do it very fast . In the process, I think they move d
too fast in some-areas . In fact, they are making some very strong attempt s
right now nationally to back away on some of the earlier decisions becaus e
they're finding, as they try to implement some of these very tough regulations ,
that industries and municipalities are having to take them to court to sho w
that it is a ridiculous requirement .' But for every time that they have t o
back down along comes the Natural Resources Defense Council, and other"groups, -
who are saying "You can't back down . That's got to be it ." So, they're
really in a tough situation right now .

I think industry has a very important role to play also . They
must be willing to go down to that point without court fights and everythin g
else . They've got to be willing to go down to the point at which environ-
mental need is justified . However, I think it's incumbent on the state and
federal agencies not to force industries or municipalities past the point -
where justifiable environmental good is achieved . In other words, to put i n
-treatment because a law says so as opposed to whether the environment need s
it . I think that's a very key point .

I think the public has a very important role also . They can in-
sist on technical input in decision making . They can do this possibly a t
the ballot box or through discussing it with their legislative representatives .
I think that the public can accept a less affluent lifestyle . If we're ever
going to protect the environment and solve the situation we've got to contro l

population and control our degree of affluence .

These are extremely important . Affluence means energy use . And
energy use means pollution . So we have to control this . And we have to con-
trol and effectively manage'the environment with both nature and technology -
working in harmony . The-public must also look at the concept of environmenta l
trade-offs . In fact, many-special interest groups in the environment have a
legitimate interest and concern . about the• environment and environmenta l
management . I think that the actions that they are taking are very wel l
intended . Unfortunately, if they happen to be on the water committee of th e
group and are pushing for water pollution, they may well be leading to :exces-
sive land use and air contamination and noise, which will then be gi-9en t o
the noise committee and the air committee and the land use committee'and tha t
problem becomes manifest .

So, what we need in all these groups is a total environmental group .
One that looks-at the total perspective and makes sure that we have a net gain

,in environmental improvement, but does not push for something to cleanse on e
part of the environment which may in fact result in two or three Other problem s
in other locations . I like to argue that there is no such thing as a wate r
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pollution problem . Sometimes I start out my speech by saying that I'm goin g
to prove that there's no such thing as a water pollution problem .

Consider a discharge line going into the Willamette River . Some
people view that as a water pollution problem . I view it as an environmenta l
problem . Because to solve that water problem you must put in some type o f
treatment which is going to have some impacts on land and air . So, it i s
truly a total problem .

In summary, let me assure you that I am an environmentalist . I n
fact, more specifically, a total environmentalist . My concern for a clea n
and livable Oregon and nation is as high and as keen as the concern of anyon e
in this room and I'm sure anyone in the state . I am concerned, however, that
as a nation we may be moving too far too fast with some of our environmenta l
decisions . If cleaning up the water to pristine levels creates two or thre e
problems which are equally or more severe in the environment, I'm not sur e
that we have made a net gain in environmental quality .
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Presented April 4, 1974 by CHRISTOPHER C . CALLIGAN, Willamette Simulation Unit ,
Oregon State University
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'suppose some of you are asking yourselves, "How in the worl d
did an engineer get involved in such a far-out field as lan d

use?" Well, that is a perfectly logical question . In fact, I ask myself tha t
same question once or twice a day . The only logical answer I've been able t o
come up with is that I was lured there by the challenge of interdisciplinar y
research . I won't attempt to tell you everything you always wanted to know
about interdisciplinary research but were afraid to ask . But I will say tha t
everything you've ever heard was probably true . It does result, necessarily ,
in strange bedfellows as I'm sure my co-workers in the Willamette Simulatio n
Unit will testify . It does provide a unique educational experience for th e
participants . It can be exceedingly frustrating .

More importantly, however, I believe that interdisciplinary re -
search provides us with a powerful tool for addressing some of the crucia l
questions facing our society today . Questions such as : What laws or rule s
govern the complex dynamic interactions between population growth, economi c
development, and environmental quality? Which variables are the "drivers "
and which are the "driven"? Which ones can we control or influence and whic h
ones are inexorable? How do changes in one arena affect the activity in other
arenas, and in turn affect our "Quality of Life" ?

The Willamette Simulation Unit is currently developing a larg e
scale computer simulation model of man's activity in the State of Oregon, wit h
emphasis on the Willamette Valley . We feel that this model will provide u s
with a better insight into how these complicated socio-economic systems behave ,
and hopefully will give us a "sneak preview" of the consequences of alternativ e
policies, strategies or courses of action we may choose to follow .

Before I discuss the land use model, I would like to summariz e
briefly the systems simulation philosophy we are using . First, a few defini-
tions .
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System : A collection of interacting elements i n
the real world, viewed as having a uni-
fying purpose .

Model :

	

A tool used to translate our conception

of the system structure and interaction s

into the medium of mathematics or lan-
guage .

Simulation : Utilization of the modeland a computer
to study the behavior of the system .

System

(real world)

Mode l

(abstractio n
of real world)

Simulatio n

(abstractio n
of model )

It is important to keep in mind that the simulation is an abstrac-
tion of an abstraction of the real world when trying to interpret the simulatio n
results .

I view computer simulation as an iterative, problem investigatio n
process that is never really "finished" . The results of each step are analyze d

by both the model builder and the model user, often resulting in a decision to
upgrade the quality of one or more of the previous steps . Thus, the results o f
model testing may be used to change the structure of the model, or even cause a
redefinition of the problem itself (see Figure 1) .

It should be obvious, then, that computer simulation doesn' t
really generate an "answer" to any of the questions I raised earlier . Th e

true " answers, " like the problems, are themselves incremental in nature . Com-

puter simulation should be viewed primarily as one of the investigative tool s
which will help us understand more about how the "system" functions .' For onl y

through a better understanding of the "system's" dynamics can we hope to embark

on courses of action which will attain benefits, avoid costs and improve ou r
Quality of Life .

Historical Pers•ective of Land Use in Ore g on

Since the first settlers from the east arrived in 1826, Orego n

has been considered one of the last "pioneer" regions in the country - a

'See [Brewer, 3] for an enlightening discourse on some of the pitfalls o f

computer simulation of large scale socio-economic systems .
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(1 )

2 )

(3 )

(4)

Problem Definition (through interactio n
between investigators and decisio n
makers)

	y

Mathematical Modeling and Simulation
(including further interaction betwee n
investigators and decision makers )

r

Model Refinement and Testing (includin g
further interaction between investiga-
tors and decision makers )

Y
Model Application (including further
interaction between investigators an d
decision makers) in solving problems

Outpu t

Figure 1 . Computer Simulation as an Iterative Proble m
Investigation Process [after Manetsch, 2] .
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lingering remnant of wilderness where an individual could still carve a self -
sufficient existence from the fertile land . A visitor wrote in 1834 :

"In beauty of scenery, fertility of soil, and other natura l
advantages, no portion of our country surpasses that whic h
is found upon the Willamette . The whole valley of this ri-
ver abounds in white oak and other valuable timber . Fringe s
of trees grow along the margin of the stream, and back o f
these are rich bottom lands or prairie ground of inexhaus-
tible fertility, and adorned with all the wealth of vegeta-
tion . From these prairies, which are sometimes a few rod s
and sometimes several miles wide, often rise round, isolate d
hills heavily wooded and presenting a lovely contrast to the
sea of grass and flowers from which they spring . . . The val-
ley of the Willamette is the finest country I ever saw ,
whether for the gratification of the eye or the substantia l
comforts of life, for all the natural elements of wealth o r
for its adaptation to the wants and happiness of civilize d
man . It declares to the intelligent observer, beyond th e
power of doubt, that it is intended to be the habitation o f
myriads of civilized and happy men ." [4 ]

Much of this description is perfectly apt in 1974 ; the arrival of the happy
"myriads" is certainly still looked for, albeit apprehensively, by presen t
day Oregonians .

Prior to 1900, more than two-thirds of all Oregonians lived o n
the farm . There still exist today many farms which never passed out of on e
family's hands . The turn of the century, however, heralded the beginning o f
a migration to the city, particularly in the Willamette Valley . As th e
valley's population was increasing from 200,000 in 1900 to 1,500,000 in 1970 ,
the fraction of people living on farms was decreasing from two-thirds to one -
third . The burgeoning population, combined with the trend toward urban an d
suburban living, resulted in the conversion of large areas of prime agricul-
tural land to low and medium density residential use .

One of the many growing environmental concerns of Oregonians i n
the 1960's was the rapidly changing land use patterns in the state . Again ,
the problem was most 'acute in the Willamette Valley, where 70% of the state' s
population resides on 15% of the land . In order to meet the demand for new
homes, housing developments sprawled into the farm land surrounding citie s
and towns . Roads multiplied to keep pace with the rapidly expanding automo-
bile population .

The transportation energy required to make the suburban area s
accessible to industrial, commercial and educational centers increased dras-
tically, as did the attendant air pollution and traffic congestion . Th e
concern for this apparent deterioration of the "Quality of Life" resultin g
from a perceived misuse of the land led to the passage of Senate Bill 10 i n
1969 . This bill stipulated that any county that failed to adopt an adequat e
comprehensive plan by the end of 1971 would have such a plan developed fo r
them by state government .
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The realization that the provisions of Senate Bill 10 were inade-
quate for the task at hand led to the passage of a more complete package o f
land use legislation in 1973 . Senate Bill 100, [5] the key element in th e
package, establishes a State Land Conservation and Development Commissio n
(LCDC) . The LCDC, appointed by the Governor, is charged with formulating lan d
use planning goals and guidelines to be implemented through the comprehensiv e
plans, ordinances and regulations of local government . The LCDC is also give n
permit authority to regulate such "activities of statewide significance " as
the siting of public transportation systems and other elements of the servic e
sector .

Other legislation in the package, which received less media atten-
tion than SB 100 but which may have far reaching effects, provided measure s
which : protect the consumer when land is being purchased ; revitalize farm us e
zoning and tax deferrals ; incorporate important advances in subdivision law ;
return the primary planning responsibility to the city and county governin g
bodies ; and authorize the adoption of a statewide uniform building code .

The ultimate success of Oregon's attempt to influence land us e
still depends, unavoidably, upon a better comprehension of the socio-economi c
and regulatory aspects of land use dynamics . I hope that the model discussed
in the remainder of this paper will provide an overview of some of these dy-
namics .

The Land Use Mode l

The land use model I will describe today is really just one com-
ponent of the larger Willamette Simulation Model . Unfortunately, due to th e
larger model's size and complexity, I cannot discuss it in any detail . I wil l
try to illustrate later how the land use component interfaces with several o f
the other components . My discussion of the model itself will be entirel y
descriptive . I will not attempt to present equations or FORTRAN programs .

Figure 2 treats the land use model as a "black box . "

Policy variables are variables whose values the policy maker (th e
model user) can determine himself or can directly influence (e .g . property tax
rate) . Scenario variables are variables he cannot directly influence, bu t
ones whose values he might like to change frequently in order to create dif-
ferent "what if --" scenarios (e .g . interest rate) . Data variables are fixe d
inputs whose values are determined initially by the modeler, but which can b e
changed in the event better data becomes available (e .g . initial conditions) .

Dynamic Inputs are variables that come from other components o f
the model ; their values are updated at each time step (e .g . demand for indus-
trial land from the economic component) . Dynamic Outputs are variables tha t
are calculated at each time step in the land use component ; some are informa-
tion outputs only and some feed back to other components as inputs (e .g . specu-
lative land value to the economic component) .

The purposes of the land use model are threefold :
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(1) Generate the "distribution " of land in the State of Oregon a s

a function of time . The land is distributed by use category

and region . Since spatial disaggregation stops at the re-
gional level, generation of a land use "pattern, " in th e
classical sense, is not possible .

(2) Determine how this "time varying distribution" might be affec-
ted by or respond to various policy/scenario combinations an d
the dynamic inputs from other components of the model .

(3) Determine how the other components (demographic, economic ,
pollution, etc .) might in turn be affected by selected lan d
use policies and by the changing land use distribution .

How does one go about constructing a land use model that is essen-
tially " non-spatial" in nature? I settled on an idealized geometry similar t o
that introduced by Von Thunen, [6] the nineteenth century economist (see Figur e
3) . The land is envisioned as being distributed in concentric rings, with th e
"intensity" of land use decreasing as one proceeds from the center . An impor-
tant (and reasonably justifiable) assumption is that land use changes naturall y
proceed in the direction of increasing intensity of use ; hence, all radii ex-
cept the outermost one tend to expand outward with time . The area within eac h
ring is modified to include "strip development" which extends into the adjacen t
area of lower use intensity . The size of each modified area is represented by
an "effective" radius omega (w) .

There is another somewhat more intuitively appealing way o f
looking at the same geometry (see Figure 4) . I tend to think of it as a "land
pie," where each ring of the previous figure now constitutes a wedge of th e
pie . The variable w is converted to a unitless ordering variable by normali-
zing each radius to the maximum effective radius . Thus, w=O represents maximum
intensity development, w=l represents minimum intensity development, and value s
between zero and one represent a spectrum of intermediate use intensities . The
process of converting land to a higher intensity use (i .e . GROWTH :) is the n
represented by a clockwise ratation of the radials .

In addition to the five major use categories inside the pie, ther e
are three other categories of land use that are of interest : industrial /
commercial land (relatively smallareas devoted to very intensive use) ; ope n
space/wilderness (relatively large areas devoted to very extensiveuse) ; and
"unused" land . Land is removed from the pie and converted to industrial /
commercial use in response to demands from the economic component . Th e
split-up of new land between urban (i .e . central industry/downtown business )
and suburban (industrial parks/shopping centers) is a scenario variable whic h
can be changed by the model user . The rate of removal of land from the pie by
conversion to open space/wilderness (i .e . preservation) is treated as a policy
variable which can also be changed by the model user . The rate of addition o f
"unused" land to the pie is another scenario variable, and it is a function o f
changing economic conditions and technological innovation .

For the remainder of the discussion I will confine myself to tw o
specific aspects of land use dynamics : the demand for residential land an d
land market speculation . But first, let me illustrate the approximate 197 0
geometry of the regional land pies in Oregon (see Figures 5 and 6) . Th e
difference in degree of "development" of each of the three regions is evident .

, ,
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Figure 3. Idealized Geometry for Land Use in Each Regio n
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Demand for Residential Lan d

The method of calculating the demand for residential land can b e
summarized in the flow chart illustrated in Figure 7 . I will briefly describe
what takes place in each box in the flow chart . The price of new housing i s
calculated as a function of the cost of land, the cost of servicing the lan d
(a form of "systems development charge") and the residential density desire d
for the new development . FHA-derived formulas are used to determine the
qualifying income for that kind of housing and the economic land rent .

The qualifying income and a threshhold family size are used t o
partition a matrix]. generated in the demographic component into three house -
hold demand classes .- The partitions of this matrix are then multiplied by
regional "housing preference" matrices to generate a new demand for housin g
(land) . Next, a series of questions: determine whether the change in demand i s
positive or negative, and how the adjusted demand compares with existing sup -
plies . Finally, the model uses the differences between the old supply and th e
new demand to update the vacancy and/or to convert enough land to the appro-
priate residential use class to satisfy any excess demand .

Thus, a net immigration of households into the region or house -
hold formation within the region will result in a demand for new housing an d
a conversion of land to meet the deman& . Emigration, on the other hand, onl y
results in a housing vacancy (for instance, medium density residential housin g
is not torn down and replaced with low density housing ; it remains as vacan t
medium density housing) .

Speculation in the Land Marke t

One of the more interesting elements in the model is the attemp t
to simulate the effect of .speculation on the highly imperfect land market . To
begin with, let's return to the ordering variable (w) . This variable provides
a measure of how " close" (in time) land is to conversion to the next most in-
tensive use . The line which separates two use classes can be thought of a s
the "leading edge" of the conversion process .

Those parcels of land which are about to be converted have value s
of w close to the value of the leading edge . The further (in time) other par-
cels are from conversion, the higher their value of w . Hence w "orders" al l
land in a use class according to its temporal proximity to conversion to th e
next most intensive use class .

The "speculator" subroutine first estimates the current rate o f
conversion by smoothing or averaging recent observed rates of conversion . I t
then calculates the estimated time until conversion . as a function of w, based
on the estimated conversion rate . The cost of holding the land (given th e
interest rate, the property tax rate and the land rent at its present use) i s

]. This is a matrix which jointly distributes the households in each region by 8
income classes and 9 household size classes . The number of households in eac h
of the 72 joint classes is updated at each time step .
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calculated as a function of the estimated time until conversion . This cost of

holding the land is then used to discount the potential (i .e . speculative )

value the land would have were it converted to the next most intensive use .

Finally, it determines the weighted average of the speculative price curve .

Figure 8 illustrates a typical speculator output curve for agri-
cultural land . It was generated using an assumed population growth rate of 2 %
per year, with regional distribution the same as the 1970 population . Th e
initial value is th e. approximate land rent justified value of low density resi -
dential land .

The average speculative price, noted with dashed lines, is one
of the inputs to the agricultural sector of the economic component . One o f
the more interesting things we hope to determine with the model is the impor-
tance of increasing speculative value of agricultural land in stimulating
capital formation in the agricultural sector of the state's economy, and th e
consequences of adopting land use policies which would affect the rate of in -
crease .

Summary

I have briefly described the land use component of the Willamett e
Simulation Unit model . I would like to summarize by looking at an expande d
version of the "black box" of figure 2 (see Figure 9) . The inputs to the to p
of the box are some of the likely policy/scenario variables . The inputs to
the bottom are data variables . The inputs to the left side of the box are
continuously varying outputs from other components of the overall model .
Typical dynamic land use component outputs exit the box from the right .

In closing, I would like to pass along an exerpt from an excellen t

article by Charles Lindblom which was recently reprinted in WRRI's monthly pub -
lication, Oregon's Environment [1] :

" . . .we now understand that the environment is all inter -
connected . It is a system (emphasis mine) . We are deepl y
impressed as we have never been before with the interrela-
tion of parts . Clearly, everything is connected . Bu t
because everything is connected, it is beyond our capacity
to manipulate variables comprehensively . Because every -
thing is interconnected, the whole of the environmenta l
problem is beyond our capacity to control in one unifie d
policy . We have to find critical points of intervention -
tactically defensible, or strategically defensible point s
of intervention . "

I believe that computer simulation of complex environmental an d
socio-economic "systems" is one of the tools we have at our disposal that can :

(1) help us to identify the key "variables" and determine how
they are'tinterconnected "

(2) help us find those elusive "critical points of intervention . "
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The paramount problem of flood plain occupancy facing the countr y
today is that despite very large expenditures to abate floo d

damage, continued encroachment into riverine areas offsets these investments .
The theme of this paper is that until recently the prevalent approach toward s
the abatement of flood damage has been an example par excellence of short-ru n
thinking that avoids alternative approaches ; and as such, it has been th e
antithesis of a systems approach that would emphasize the complex web o f
interrelationships within systems and therefore incorporate a studied appraisa l
of all alternative means to abate flood damage . Since some of the alternative
means towards reducing flood damage require increased social controls--espe-
cially restrictive flood plain zoning--the relavent question arises whethe r
these controls can be implemented in a society that often places a premium o n
the right of the individual land owner to use his land with a minimum of con-
trol . The paper concludes that we appear to be moving towards greater socia l
control .

The format is presented in the following order . First the rela-
tive merits of flood plain occupancy are discussed . Second, a synopsis i s
offered of the evolving approaches used to abate flood damage : from a stil l
prevalent stress on structural methods towards a search for complementary non -
structural methods which have gained increasing attention over the last decade .
Third, the discussion focuses on the National Flood Insurance Act ; its legis-
lative history, innovative characteristics and requirements . And fourth, som e
of the problems of implementing the National Flood Insurance Act in Oregon ar e
noted .

FLOOD PLAINS AS A CONTINUING FOCUS OF OCCUPANC Y

When viewing the fresh devastation wrought by a recent flood, th e
observer is prompted to ask why man would invest so heavily in such a hazardou s
area . After all, the flood plain is a temporary part of the river channel .
Periodically, the river rises to reclaim its flood plains . Yet, when floo d
waters subside, people return, structures are repaired or rebuilt, crops ar e
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replanted, and occupancy goes on much as before . Thus, despite the hazard s
associated with several types of flood plain occupancy, their continued us e
attests that man perceives advantages in their use relative to higher an d
drier sites .

In short, flood problems result because man finds flood plain s
attractive for his many and varied activities . The authors of an authorita-
tive study on floods estimated that in 1950 about 6 .5 percent of the U .S .
population lived on flood prone land which comprised approximately 2 .5 per-
cent of the conterminous United States [1] . Since then the intensity o f
occupancy has most probably increased .

Some uses of the flood plains are relatively harmonious with th e
natural characteristics of these riverine areas . Agriculture is a case i n
point . In fact, many of the earliest civilizations were based on irrigate d
agriculture in the flood plains of the Nile, Tigris-Euphrates, Indus, an d
Yellow Rivers [2] . In the Western Hemisphere, flood plains in present da y
Arizona were used by the Hohokam for irrigation . It is estimated that i n
modern times (1959) over one-third of the world's people get their food fro m
alluvial soils [3] . In addition to the high level of productivity usuall y
associated with alluvial soil, the level terrain common to flood plain s
facilitates tillage and holds erosion to a minimum .

Moreover, water for irrigation is close at hand whether fro m
surface or ground sources and markets are generally close in terms of cos t
distance . Disadvantages associated with drainage problems and disease hav e
been offset by advances in drainage and medical technology and programs t o
drain land under government auspicies [4] .

Extraction of sand and gravel from the flood plains is ofte n
considered a harmonious use : first sand and gravel is most economically ex-
tracted at riverine sites ; and second, the low value-to-weight characteris-
tic of the sand and gravel encourage inland water transport wherever possible .

The modest relief characteristic of flood plains also encourage s
man to use them as transport corridors . Road and rail carriers often paralle l
the same routes that the inland water navigation companies plied before bein g
largely superseded by faster and more dependable land carriers . The resul t
is that floods often disrupt truck and rail transport as they disrupted ser-
vice by water carriers .

Proximity to surface waters often facilitates the development o f
water derived services . The proximity of transport facilities is axiomatic .
Power, earlier mechanical and now hydroelectric, requires riverine occupancy ,
although the latter is much less subject to flood damage than the former .
Water for municipal and industrial uses can be transported long distances a s
exemplified by modern interbasin transfers, but propinquity to the source i s
still a significant, attractive factor .

Terrain characteristics of flood plains further encourage heav y
industry as site development and building costs are much lower than on sharpl y
sloping or hilly sites . The disposal of wastes into surface water--the prin-
ciple of the hydrologic sewer--is another factor that has encouraged riverin e
locations . The provision of these water derived services has attracted othe r
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urban types of occupancy, including other manufacturing, commercial and ware -
housing activities, banking and services . Inertia often accounts for contin-
ued occupancy after the original attractive activity has moved elsewhere o r
becomes inoperative .

RIPARIAN DOCTRIN E

It is noteworthy that those water derived services becoming in-
creasingly significant over the last two decades promote an occupancy that i s
less subject to flood damage . Recreation, fish and wildlife habitat, and no n
use or aesthetic appreciation of water fit in well with the concept of ope n
space use of flood plains . This may be offset however by increased subdivisio n
of rural flood plains for suburban development .

There are other reasons that man has been attracted to the floo d
plains . White, in his pioneer study Human Adjustments to Floods, discussed
the role of the riparian doctrine on flood damage [5] . The predominance of
this doctrine in the eastern United States encouraged encroachment not onl y
into the flood plain but also into the channel of rivers . Although some
channel encroachment into navigable streams took place, it was even more com-
mon on non-navigable streams . White concluded that it was often difficult fo r
nonfederal governments to limit such encroachment where riparian doctrine wa s
used . Riparian law is not, of course, a prerequisite to flood plain encroach-
ment . In the subhumid and arid West where reparian law was seldom recognized ,
proximity to water was a powerful attractive force . Hoyt and Langbein stat e
that the quest for water in the West led to siting of towns on debris cone s
and/or at the mouths of canyons that head in the mountains [6] .

In conclusion, over the millennia man has been attracted to th e
flood plains . It is not unreasonable to assume that the modern U .S . may wel l
have an even larger proportion of its productive capacity sited in floo d
plains than earlier civilizations did . It is estimated that approximatel y
2000 U .S . cities are in the flood plains [7] . It is indeed a paradox tha t
" . . .man's apparent growing susceptibility to injury from natural hazards [ha s
taken place] during a period of enlarged capacity to manipulate nature" [8] .
The discussion now focuses on this manipulation re flood abatement .

EVOLVING APPROACHES TOWARDS FLOOD DAMAGE REDUCTIO N

In the last section it was shown that despite the risk of floods ,
man frequently perceives flood plains as advantageous sites for both rural an d
urban occupancy . In order to facilitate occupancy of riverine lands, severa l
approaches to abating flood damage have been used . One type, the structura l
approach, attempts to keep the water away from man and his works in the floo d
plain . This approach reflects the anthropocentric view that man is the eco-
logical dominant and as such can control the forces of nature with capital an d
technology .

The other type of approach, the so-called nonstructural method ,
recognizes that it is unwise to attempt to completely control the forces o f
nature and therefore strives to reduce flood damage by encouraging types o f
flood plain occupancy that will not be severely damaged by flood waters .
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Early warning systems and flood plain information programs complement bot h
approaches ; relief and rehabilitation programs partially alleviate floo d
losses, although they may also encourage continued unwise occupancy of th e
flood plains .

The structural approach employs engineering techniques, includin g
levees, dams and storage reservoirs, channel improvements, spillways or com-
binations of these . This approach is dominant in the United States, producing
in some regions very large amounts of flood damage abatement after the federa l
government actively entered the scene . Although abatement from this approac h
has been large in Oregon, it has met with the greatest success in the lowe r
Mississippi region .

Prior to massive federal aid, levees had been used with limite d
success in the region for hundreds of years . Although the First and Second
Flood Control Acts had been passed in 1917 and 1923 respectively, the floo d
of 1927 was disastrous and led to the Flood Control Act of 1928, which autho-
rized hundreds of millions of dollars for flood control structures on th e
Mississippi from Cairo, Illinois to New Orleans [9] . This Act committed th e
federal government to a definite program of flood control in that region .
During the flood of 1937, the general adequacy of the program was proved [10] .
Federal concern for floods throughout the nation was expressed in the Floo d
Control Act of 1936, whic h

" declared the problem of dealing with flood losses a
national responsibility calling for federal actio n
in all sectors of the country" [11] .

Although the Act also expressed concern for watershed treatment, flood fore -
casting, temporary evacuation and relief and rehabilitation, protectiv e
structures have been stressed .

LARGER DAMS POSSIBLE

After the 1936 Act, storage reservoirs became a common structura l
method of abating flood damage, although the other structural methods contin -
ued to be employed . Larger dams with more flood storage became economicall y
possible as improved . techniques of earth moving and concrete constructio n
lowered construction costs [12] . In addition, the flood control function wa s
frequently complementary with other project purposes and therefore fitted i n
with the concept of multipurpose development that came into vogue during th e
1930's .

Moreover, growing markets for electrical energy became increasingl y
accessible as techniques of long distance transmission improved . Finally ,
state and local interests strongly backed dam construction whenever possible ,
as the least expensive means of realizing flood abatement, because the cost o f
providing it was largely nonreimbursable, i .e ., at federal expense, whereas
levees, channel improvements, spillways, etc ., required larger nonfederal ex-
penditures [13] . This structural method of flood damage reduction was augmente d
by evacuation, flood forecasting, flood proofing, and other miscellaneous cor-
rective measures .
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Viewed from the national perspective, this reliance on structura l
means to reduce flood damage cannot be considered successful . . To be sure ,
flood crests have been lowered or held in check on . Ma`ii`y rivers across th e
country, but accelerating encroachment into the flood plains has practicall y
nullified the reduction of losses provided by the structures [14] . Gilbert
White et al . reported that between 1936 and 1957 every $6 of potential floo d
damage reduction had been countered by at least $5 of additional potentia l
flood damage resulting from increasing occupancy on the nation's flood p1a :i s
[15] . In 1966 it was estimated that despite very large expenditures ($50 *
million yearly), mean annual flood losses were increasing [16] (see Figures 1
and 2) . This failure to effectively check flood losses despite expenditure s
of over $7 billion since-1936, is an example par excellence of linear problem
solving concerned only with the short run .

Evidence suggests that the flood " control " structures have stimu-
lated the accelerating flood plain occupancy [17] . In addition, the term
"flood control" is a misnomer, eliciting confidence that man has conquere d
the waters, not just lowered the flood crest under certain conditions (se e
Figures 3 and 4) .

Reduced flooding increases the land values which in turn spur s
investment . Through little fault of its' own the Corps of Engineers has becom e
a major land developer . As Figure 3 indicates, an increasing percentage o f
benefits were being assigned to future development . In addition, the'termi-
nology accompanying flood "control" projects confuses the public : the "100
year flood," frequently used in connection with projects, is anerally inter-
preted by the public to mean that a flood of that magnitude will only occu r
once in a century : "Once it has occured it won't occur again for 1,00 years . "
As Russel notes ,

"Purging the naive law of averages will not be easy ;
our tending to personify inanimate objects (and, o f
course, nature) encourages us to give memories t o
coins we are tossing as well as to the forces tha t
spawn hurricanes, floods, and earth quakes ." [18]

Sometimes another federal program can stimulate• flood plai n
occupancy . Most notable in this respect is the Highway Act of 1956, thirough
which the federal goverriinent provides' 90% of the cost of building approximatel y
40,000 miles of high speed, limited access highways . Authors of th,e study
Changes in Urban Occupancy of Flood Plains noted that about half of this mileag e
was planned to take place fn urban areas and that much of it was on flood plain s
because

" . . .the standards set by the federal government rela -
tive to gradients, curvature, and sight distances i n
order to permit high speed safe operation of moto r
vehicles are such that slopes are avoided where eve r
possible ." [19 ]

Thus, the Highway Act contributed significantly to flood plai n
occupancy, because freeways not only spawn commercial development at inter -
changes but also stimulate suburban growth nearby, some of which takes place
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on flood plains . This contribution to flood plain occupancy probably lessene d
since 1966 when President Johnson promulgated an Executive Order designed t o
correct such practices [20] .

The reason underlying the failure of the structural approach t o
effectively abate flood damage is the absence of an effective complementar y
program of flood plain management . Murphy comments in the conclusion of hi s
careful study on Regulating Flood Plain Development , that regulations as then
(1957) applied " . . .indicate conclusively [that] . . .they do not halt the contin-
ued increase of flood losses ."[21]

	

His conclusion written seventeen year s
ago remains generally valid today, although events of the last seven year s
suggest that land use control may well become a much needed complement t o
structures within this decade .

LOCAL LEVELS OF GOVERNMEN T

Until very recently, land use regulation in the flood plains ha s
been ineffective because regulatory powers are usually left to local units o f
government . In general this level of government has been unable to success -
fully resist pressures for development--in the name of private ownership right s
--that are brought to bear by real estate, builders, and business groups [22] .
Because local units of government have been required to provide a growing num-
ber of services, while it remains difficult for them to gain access to monetar y
sources necessary to finance these services, new development is often welcom e
as it brings an increased tax base . Local decision makers cannot be greatl y
concerned if the development takes place in the flood plains . In addition, a t
the local level, economic-development interests are not infrequently also i n
the political decision making role and cannot be expected to zone themselve s
out of profitable business undertaking .

In those instances where regulation was attempted, the absenc e
of precise demarkation of the flood plain frustrated would-be regulations ; i t
was impossible to prove that a proposed development would lie in the floo d
plain [23] . Finally, decision makers at local levels of government have bee n
as imbued with naive optimism about the future incidence of flooding as th e
rest of the general public . This state of mind results from the combinatio n
of characteristic American optimism about growth plus the belief in the tech-
nological quick fix to questions of man-earth relationships, including flooding .

In our prevailing institutional milieu, it has been difficult fo r
local government to restrict development in the flood plains . It is far les s
difficult to press for structural (technological) solutions at federal expens e
rather than challenge vested interests and confront the 'right' of the propert y
owner to use his land as he sees fit . It is submitted, however, that th e
spirit of the times is changing and that the direction of change will facili-
tate increased management of the flood plain .

During the past five to ten years striking changes in the attitude s
of the U .S . public have taken place ; the rapidity of change is remarkable in it -
self . There is increasing expression of public concern about short run exploi-
tation of resources, and growing public sentiment favoring uses of the eart h
that yield long term benefits to a larger segment of society .
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Hence, subdividing rural flood plains in order to build anothe r
suburban development, while still practiced, will become less common as in -
creasing numbers of local zoning ordinances are enacted to counter such prac-
tices . The general trend towards centralization of governmental power is als o
manifested in flood plain management ; federal and state programs offer bot h
carrots and sticks to local units of government to manage flood-zones in a n
efficacious manner [24] .

It is submitted that the aforementioned changes in public value s
and goals result in large measure from the somewhat tardy recognition tha t
space is finite ; and that we cannot continue to operate as if we were stil l
settling the frontier . Once it becomes generally acceptedthat space is finite
and that population is increasing as well as individual and collective resourc e
sustenance areas, increased social control will become even more acceptable [25] . .
Private rights must be accompanied by private responsibilities ; since our cul-
ture has stressed the former, increased social engineering (control) may becom e
an accepted method of meeting responsibilities to the public .

	

-

The National Flood Insurance Act of 1968 is an example of thi s
change . The Act requires not only assumption of increased private responsibil-
ity but also implementation of effective flood plain management by local govern-
ment .

FLOOD INSURANC E

Until recently insurance has not been generally available on floo d
plain occupancy . Although insurance has been available to cover some o-f th e
vagaries of nature, characteristics of flood damage made it uninsurable by pri-
vate American firms . Insurance, as a method by which small contributions o f
many take care of the great losses of a few, was considered inappropriate fo r
flood damages by insurance companies for several reasons [26] .

First, empirical data on floods was relatively meager, rendering -
difficult the accurate calculation of risks . Second, there tends to be a n
extreme variability of risk even within a limited settlement . Third, the
potential market for flood insurance policies was limited because flood damag e
is confined to flood plains ; unlike the more widespread phenomena of fire, wind ,
and hail . Fourth, the erratic occurrence of great flood losses' necessitated
very large reserves .

Moreover, the required reserves vary widely from basin to basin .
For example, Hoyt and Langbein reported that for a 25 year period (1927-1951) ,
reserves seven times greater than the national average annual flood losse s
would have been required, while in the Ohio Valley for that same period neces-
sary reserves would have been over fourteen times the national average [27] .
In 1951, the Insurance Executive Association_ sponsored a report which conclude d
that the flood insurance was outside the scope of private business and insuranc e
[28] . It became apparent that some type of federal flood insurance might b e
desirable .

The legislative history of flood insurance reveals a cyclica l
pattern of Congressional action and apathy related to the fluctuating severit y
of flooding across the country [29] . The first legislation proposing floo d
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insurance came in the wake of the devastating floods in the Midwest during 1951 .
In a special message to Congress, President Truman asked for $400 million t o
initiate a federal flood relief plan ; $50 million of that total was to be used
to finance a flood insurance program .

After extensive hearings Congress let the bill die without furthe r
action as memories of the 1951 floods were dimmed by other matters . In 1955
unusually destructive floods spurred Congress to reconsider flood insurance .
This time it passed the Federal Flood Insurance Act of 1956 (PL 84-1016) . Bu t
again Congressional interest waned and funds were not appropriated for imple-
mentation of the Act . (White notes that implementation of this Act might have
further accelerated occupancy of the flood plains because insurance rates wer e
uniform, i .e ., did not take into account varying degrees of flood hazard . [30] )
After one-third of New Orleans was inundated by floods accompanying hurricn e
"Betsy" in September 1965, Congress authorized the Department of Housing an d
Urban Development (HUD) to study the feasibility of flood insurance . Congres s
acted on HUD's positive conclusions and on favorable hearings, passing th e
National Flood Insurance Act of 1968 .

Widespread implementation of the Act should markedly reduce futur e
injudicious uses of the flood plains . Participation in the insurance program
requires local units of government to enact efficacious land regulation in th e
flood plains . HUD defines land regulation a s

" . . .measures such as zoning ordinances ; subdivision
regulations ; building codes ; health regulations an d
other controls for the health safety and welfare o f
the people ." [31 ]

Regarding regulation, the Federal Insurance Administrator place s
areas subject to inundation into three categories : 1) The "floodway" which i s
the channel of the river and adjacent land required to carry the discharge o f
a 100 year flood . Suggested uses are agriculture, open space, recreation ,
parking, etc ., i .e ., uses that will not impede discharge of flood waters . 2 )
The "flood plain having special flood hazards" (the so-called flood fringe) ,
which lies between the floodway and the limit of the 100 year flood . Withi n
this zone, new construction and substantial improvements must have the lowes t
floor (including basements) above the level of the 100 year flood and be con-
structed in a manner that minimized flood damage . 3) The "remainder of th e
flood plain" which lies between the limits of the 100 year flood and the large r
standard project flood . In general, no flood oriented restrictions are place d
on occupancy in this zone [32] . It is axiomatic that land use regulation is a
crucial part of the Flood Insurance Program . As the'Federal Flood Insuranc e
Agency noted ,

"Without it, there would be no incentive to reduc e
losses, and the program would encourage rather than
discourage imprudent use of the Nation's flood -
plains ." [33 ]

Once the present interim period of the so-called emergency progra m
has been replaced by the regular program, actuarial rates based on the calcula-
ted flood risk for insured structures will encourage prudent use of flood plain .
In the zones with frequent flooding, annual rates may run as high as $5 .00 o r
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$6 .00 per $100 of insurance . As the probability of flooding decreases, rate s
will become much lower .

From the national standpoint, the flood insurance program shoul d
promote uses of the country's flood prone areas that are more in harmony wit h
the characteristics of these riverine lands . This in turn may well reduc e
federal costs in relief and rehabilitation as well as lessening personal losses .
Moreover, from the standpoint of equity , users of the flood plain will pay a
larger part of the entire costs of occupancy . The program is advantageous for
policy holders because following flood damage they will quickly receive compen-
sation instead of awaiting relief that is often not only tardy but covers onl y
bare necessities [34] .

SLOW PACE NOTE D

From the foregoing it would appear as if the flood insurance progra m
is advantageous to all parties concerned . But during the six years since it s
enactment, implementation of flood insurance has in general proceeded at a gla-
cial pace . This became poignantly clear in the wake of the devastating flood s
in South Dakota and the Northeast in June 1972, as it also did after the les s
serious flooding in Oregon in January of 1974 . A recent amendment to the NFI A
which would curtail federal aid in flood prone areas appears to have galvanize d
local governments into action, however .

It is suggested that three major reasons underlie the limited imple-
mentation of flood insurance . First, there is the inherent difficulty of loca l
units of government to undertake land use regulation prerequisite to participa-
tion in flood insurance program . Second, insurance companies have not been eager
to participate in the program because it is not as lucrative as selling othe r
types of insurance . And third, several amendments to the Act and uncertaintie s
that not infrequently accompany innovative programs have confused the public an d
confounded agencies that participate in the implementation of the Act .

As noted earlier, local governments have traditionally had difficult y
in implementing land use regulations . Interests oriented towards building, rea l
estate, and other developmental activities wield significant influence at thi s
level of government . Indeed, the local politicians, planners, and developmenta l
interests are sometimes one and the same . More frequently, the planning commis-
sions are disproportionately represented by individuals who have a persona l
stake in development of flood plains, which is reminiscent of "the fox guardin g
the hen house . "

In an article on TVA's attempts to foster land regulation in th e
flood plains, it was noted that experience " . . .shows clearly that the critica l
point [of regulation] is approval by local planning commissions ." [35] Thi s
strong orientation towards development that characterizes many local plannin g
commissions may well have been corrected in Oregon by the State Legislature i n
1973 when it passed a law requiring a balance of occupations on planning bodies .
New developments, wherever they take place, are attractive to local governments ,
for they bring tax revenue which is badly needed to provide a growing number o f
services . In a social milieu where stress is put on private rights, these devel-
opmental interests can in the name of freedom frustrate comprehensive managemen t
of the flood plains . In some instances communities have refused to participat e
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Area Number of Policies Coverag e

Clackamas County 239 3,671,000
Curry County 66 1,013,000
Douglas County

	

. 3 .16 4,283,000
Grant County 3 40,000
Jackson County 189 2,687,000
Josephine County 125 1,502,000
Lane County 74 1,052,000
Marion County 50 683,000
Multnomuh County 191 1,743,000
Polk County 8 . 118,000
Umatilla County 44 611,000

Cities

Gladstone 3 67,000
John Day 3 20,000
Milwaukee 16 268,000
Myrtle Creek 17 136,000
Pendleton 8 99,000
Portland 383 6,047,000
Roseburg 47 612,000
Salem 14 188,000
Springfield 2 34,000
Winston 2 28,000
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-Number and value of flood insurance policies sold in the study area as of June 1973 .

(Source: State Water Resource Board).
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in flood insurance for this reason [36] . Zoning is sometimes attacked as a
violation of constitutional rights and as confiscatory because it might-depriv e
owners of increased profit from use or sale of their property [37] .

Finally, until recently flood plain regulation was made difficul t
for local governments because precise delineations of flood plains had not bee n
accomplished ; the burden of proof was on the local government to demonstrat e
that proposed developments were actually in the flood plain . With the increasing
numbers of flood plain studies by the Corps of Engineers, Soil Conservation Ser-
vice, and U .S . Geological Survey, this problem is becoming less .of an obstacl e
to land regulation .

The lack of support for flood insurance by insurance companies re-
flects a serious flaw in the Act . Since the insurance companies 'are in busines s
to return dividends to their stock holders, they can hardly be expected t o
actively participate in. a program which is less profitable than other types o f
insurance . Reportedly, the small commissions do not adequately remunerate th e
insurance agent who must learn the flood plain before participating [38] . Thi s
lack of incentive to sell the insurance appears to have been one of the mor e
formidable obstacles blocking implementation of the Act .

The innovative nature of the Act and continuing changes made in it s
rules and regulations have tended to confuse the public and decision makers a t
the local level of government . Innovative legislation requires new channels o f
information exchange to be established, as well as the readjustment of attitude s
by actors throughout the political system . The usual problems of red tape ,
intra- and intergovernmental coordination are compounded by the innovative natur e
of the Act .

Moreover, since enactment in 1968, the program has undergone severa l
.changes : deadlines for participation have been set only to be pushed back [39] ;
what Is insurable under the Act continues to broaden ; and insurance rates hav e
been set and then lowered . In addition, studies to establish actuarial rate s
are proving expensive and time consuming.,- while funding for these necessary ,
studies is reportedly sometimes insufficient and erratic [40] which 'causes waste -
ful expenditures . Even if the local governments and insurance companies had bee n
eager to participate in the program, the ponderous and sometimes contradictor y
'federal apparatus might well have impeded its implementation .

IMPLEMENTING THE NATIONAL FLOOD INSURANCE ACT IN OREGO N

Until 1974, implementation of the NFIA in Oregon proceeded at a
halting pace . Six years after enactment of the NFIA only twenty-one local enti-
ties were participating in the program (Table 1) . Heavy investment in struc-
tural means to reduce flood damage cannot be considered successful even thoug h
flood crests on some Oregon rivers have been lowered markedly . In a report
issued by the State Water Resources Board in December 1972, it was noted tha t
over the prior thirty years the Corps of Engineers alone had spent more tha n
450 million dollars towards flood control in the state ; but that despite thi s
expenditure, the average annual flood damage was approximately seventeen millio n
dollars. [41] . Although an accurate appraisal of the damage caused by the floo d
of January 1974 is not yet available, it is safe to assume that it will surpas s
by far the average annual damage cited above . Increasing encroachment onto th e
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flood plains accounts for most of the rising flood damage . It is submitted
that an accelerated implementation of the NFIA would be an efficient means o f
checking this encroachment .

	

7

Events of the first three and one-half months of 1974 suggest tha t
implementation of the NFIA is indeed quickening across the state . Wherea s
during 1973 only five local governments qualified for the program, by April 1 5
of 1974, twelve had already qualified and another twelve had applied [42] .
This upsurge of interest is attributed to the congruence of three factors .
First, the floods of November 1973 and January 1974 have elicited the usua l
post-diluvian concern over future flood losses . Second, the Department o f
Housing and Urban Development has conducted an extensive promotional campaign '
regarding the NFIA . And third, the latest amendment to the NFIA, which wil l
withhold federal aid to flood prone areas, has apparently galvanized increasin g
numbers of decision makers at the local level into opting for participation i n
the flood insurance program [43] . It is conjectural however that the upsurge
of interest in the NFIA will be sustained until most flood prone areas are i n
the program .

It is concluded that in Oregon and throughout the country, presen t
uses of the flood plains reflect their perceived advantages as sites of occu-
pancy . Man has attempted to ensure the safe use of these riverine areas b y
erecting structures to control flood flows . The futility of depending almos t
entirely on structures was recognized by Congress in 1968 when it enacted th e
National Flood Insurance Program . If implemented, this program will comple-
ment the engineering approach to abating flood losses .

But implementation has been slow, due largely to the value thi s
society still places in the right of property owners to use their lands as the y
see fit under all but the most extraordinary circumstances . Although this view
had its merits in an expanding frontier, under the present conditions it i s
becoming increasingly anachronistic . Evidence suggests, however, that th e
evolving state and federal interests in planned land management will impel loca l
governments to more vigorously manage flood plain lands in a manner designed t o
achieve comprehensive, long range goals .
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Presented April 18, 1974 by STANLEY F . HAMILTON, Division of State Lands, Salem ,

Oregon .

4d/adAeath.t rec

4d4Oate'c Dio,uted

My presentation to you this afternoon is going to cover a number o f
subjects all relating in a sense to the theme "Adjudication in Land -

Water Disputes ." Specifically, my talk will include :

1. a description of the Division of State Lands and what it does ;

2. a review of the state removal-fill law and what it means to wate r
land management in Oregon ;

3. a summary of the current land-water disputes around the state ;
an d

4 . a few comments on what's ahead for water land management in Oregon .

THE DIVISION OF STATE LAND S

First of all, let's talk about the Division of State Lands !

As most of you probably already know, the Division is the (adminis-
trative) operating arm of the State Land Board . The Board consists of the to p
three elected heads of Oregon government---the Governor, Secretary of State, an d
State Treasurer---who, sitting as a Board, are responsible for managing th e
state's trust lands .

At the present time, the Division has a 30-man staff divided int o
four major sections along the lines of responsibility handled by the agency, i .e . ,
Waterways, Lands, Fiscal, and Support Services .

The Waterway section is responsible for overseeing all activities tha t
affect the navigable water bodies of the state including lakes, rivers, estuaries ,
and the offshore zone out to the three mile limit . All in all, the Division ha s
ownership jurisdiction over more than a million acres of sovereignty bottom
(lands) located throughout the state . Right now more than 50 percent of th e
Division's activities are oriented towards waterway management problems .
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The Lands section is responsible for overseeing activities on th e

more than 600,000 acres of rangeland in Eastern Oregon that remain under th e

Division's jurisdiction . We are currently blocking our scattered lands int o
manageable rangeland units in accordance with a range management study per -

formed for us by the OSU Range School . The Lands section is also responsibl e

for leasing exploration and developmental rights to minerals (including oi l
and gas and geothermal) on all state-owned lands . The Division's other majo r
land holding---132,000 acres of prime timber land in Elliott State Forest-- -
is currently being managed under a continuous yield program by the State For-
estry Department .

The Fiscal section is responsible for Division's budgetary an d
money management problems as well as handling the state's "escheat and aban-
doned property programs ." "Escheat" is the term used to describe what hap -
pens to the estate of a person who dies without a will and known heirs . The
estate escheats or is turned over to the Division for probate and settlement .
Abandoned property---personal property such as bank accounts, safe deposi t
box contents, etc .---which have been inactive and unclaimed for seven year s
is turned over to the Division to be held in perpetuity subject to the owner s
claim .

The Professional Services Section handles what's left . Our engi-
neering staff handles mapping and boundary determinations. Our appraisa l
staff handles all value determinations for the agency and is also collabora-
ting with the engineering staff on a major program which will eventually set-
tle the bed title navigability question for all major Oregon streams . Our
permits staff routinely circulates hundreds of Army Corps of Engineer waterwa y
permit public notices and state removal-fill permit applications each year .
Frequently, as many as 20-25 state and local agencies and private, specia l
interest groups will review these permit applications . Additionally, th e
Professional Services Staff handles all contested case hearings held by th e
Division under the Administrative Procedures Act .

To sum it all up briefly---the Division of State Lands is respon-
sible for the day-to-day management of the "trust lands" held by the State o f
Oregon . The revenues obtained from leasing the land or harvesting resource s
is placed in the Common School Fund for support of the State's schools .

THE REMOVAL FILL LAW

Perhaps one of the most important and far reaching environmenta l
protection and natural resource management laws in Oregon's book---and Orego n
has some good ones---is ORS Chapter 541, the removal-fill law .

Oregon's removal law came into being during the 1967 legislatur e
following a concentrated drive by the state natural resource agencies to gai n
control over instream commercial gravel removal operations .

Today, after three legislative sessions of evolution, the removal -
fill law is an altogether different creature from the concept developed by th e
1967 legislature .
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In 1971, the law was broadened so that all instream removals of 5 0

cubic yards per year or more came under the law . Land filling also came unde r

the law providing a way---for the first time---to evaluate the effects of fil l

projects .

In 1973, the law was extensively rewritten to clarify earlier ambi -
guities, strengthen administrative procedures, include "alteration" under th e
definition of removal so as to gain control over channelization projects, an d
transfer the policymaking and enforcement aspects of the law from the Stat e
Water Resources Board to the Division of State Lands .

As would be expected, the removal fill law of today is much mor e
sophisticated than earlier versions . The purpose and intent of the law ar e
now, after five years of discussion by natural resource managers, fairly wel l
established although we see many changes ahead and virtually nothing has bee n
cast in bronze .

The removal fill law is basically an environmental protection la w
---sometimes labeled a conservation law and sometimes a preservation law . The
policy directive set out in ORS 541 .615 hints of both concepts .

The basic purpose of the law is to provide a review of propose d
instream projects and to establish guidelines and working conditions whic h
minimize or eliminate damage and harm to fishery and wildlife resources . The
Division has broad authority to impose conditions and restrictions on any
project lying below bankfull stage or riverward of the line of nonaquati c
vegetation of any natural waterbody in the state . We have further assume d
jurisdiction in some of the so-called man made or artificial water bodies-- -
such as large reservoirs or canals---which are in hydraulic continuity wit h
natural water bodies that might be harmed by an uncontrolled project .

The Director of State Lands also has a broad, although somewha t
more restricted authority, to deny or require extensive modification of an y
project which does not meet the standards of good engineering practices o r
conform to the policies of good natural resource management . To provide
necessary information on these matters, the Division routinely polls a broa d
cross-section of local and state agencies, private special interest groups ,
and individuals on every permit application to determine public and privat e
opinion and expert advice on all facets of the project under consideration .
We presently have a mailing list of more than 50 agencies and groups whic h
we may consult on any given permit application .

PERMIT S

At the present time, the Division is processing between 25 and 5 0
removal-fill permits each week including renewals . Virtually all permits are
issued for a one-year period and in accordance with administrative rule s
covering permit issuance adopted by the Division in February of this year .
(I should add here that most of the "rules" represent working procedure s
developed over the years and finally formalized in rule . )

The scope and variety of projects reviewed under the removal-fil l
law by Division and state natural resource agency staff people is phenomenal .
We see :
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1 . channel dredging projects fo r

a) commercial sand and grave l

b) navigatio n

2 . bar scalping projects '

a)+ comt erciarl sand and grave r

,b) flood contro l

3, excavate behind hems

4 y cY nYrel changes ,

5, Channel izatio n

6. facility cor sir ti--On (structures, etc .)

7. bank stabi li 2atio n

Each and every one of the projects we see ►lost We werriewed on its.
merits and conditioned or modified accordingly or perhaps deridd as the cas e
may be .

Since the beginning of , the removal-fill permit p ogear -

	

.Divi -
sion has worked closely with the state natural resource agencies td evaluate
a project and condition a permit . We always receive comments on every perrn t
from the following agencies :

Division of State Land s

Oregon Wildlife Commissiem r

Fish Commission of Orego n

State Water Resources Boar d

State SWCD Office

Division of Geology and Mineral Industrie s

Department of Environmental Quality

and others .

A field representative of at least one of these agencies visit s
every project site to make an on-the-ground evaluation of the project and to
iron out minor problems with the applicant . Occasionally, when a project i s
controversial or extensive, a group of agency representatives will meet on-
the-site to discuss the project and formulate a state position . Such meetings
provide a powerful tool for analyzing the environmental impact of a project
and developing appropriate modifications to minimize the impacts or to develop
a factual basis for denial of the application .
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ORS Chapter 541---the State removal-fill law---has given the stat e
natural resource agencies a handle on all instream activities which have a n

effect on fish and wildlife resources . The law specifically provides :

1. an opportunity for natural resource managers and others to re -

view and evaluate a project before it begins ;

2. the right to condition a permit so as to minimize or eliminat e
resource damage ;

3. the right to deny a permit for a project which is detrimenta l
to the natural resources of the state .

All in all, the removal-fill law is a powerful tool for managin g
Oregon's waterways and fish and wildlife resources for the good of all th e
people .

All of which gets us down to the real issue of the removal-fill la w
---ENFORCEMENT .

During the eight months that the Division has held the enforcemen t
role in the removal-fill law, we have investigated an average of about 5-1 0
violations per month . The vast majority of reported violations are eithe r
not violations at all or are so insignificant as to be handled by cease-and-
desist letters and some PR educational work by our investigator .

However, in cases where the law has been deliberately ignored o r
broken the Division presses for either criminal or civil prosecution . Crimina l
prosecution is the easiest route for us to follow because of the difficultie s
of proving resource damages to a jury .

At the present time we have criminal complaints pending in :

1. Umatilla County - Spencer & Sons Inc .

2. Wasco County - Elmer Wilson

3. Washington County - Charles Dorma n

4. Douglas County - Leo Collin s

5. Jackson County - Donald Savag e

6. Linn County - Richard Rice

We currently have civil cases pending in :

1. Klamath County

a) 3 trespass fills in Klamath Lak e

2. Lane County

a) trespass fill in Triangle Lak e
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3 . Wallowa County

a) channel change - Whiskey Cree k

In addition, the Division has filed an injunction against a land -
owner on the Columbia River at Warrendale just below Bonneville in an effor t
to halt the harassment of fishermen being caused by illegal posting of publicly -
owned submersible shoreland .

We are also currently involved in a major case with the Corvalli s
Sand and Gravel Company concerning ownership of Willamette River bed lands .
That case is now pending before the Oregon Appeals Court .

Now, what's ahead for the state in the area of water land management .

During the 1973 legislative session we saw the introduction of a
bill by the State Land Board which would have made formal shoreline managemen t
a reality in Oregon . The bill, had it passed, would have picked up where th e
removal fill law stopped and would have provided a means of regulating al l
projects along the fringes of our waters of the state .

The Division wholeheartedly supported that bill and it came ver y
close to becoming the law in the first session in which it was introduced .

We hope to see a shorelands management bill in the next legislature .

The state removal-fill law will certainly be subjected to continuin g
scrutiny and will undoubtedly be changed in various ways . We hope that the law
will continue to provide a balance between economy and ecology by conditionin g
permits so that projects can be performed in a manner which is least harmful t o
water oriented resources .

We think that water land and shore land management will be aroun d
for a good many years .
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Presented April 25, 1974 by HAL H . HARGREAVES, Oregon Real Estate Division ,

Salem, Oregon .

a«d 4ad Zt~e

The purpose in this brief essay is to clarify the relationship be -
tween consumer protection and land use legislation .

One point to recognize is that the forces for consumer protectio n
and land use planning are in tension with the traditional conduct of the rea l
estate and building businesses . We often fall into the rut where communicatio n
is nigh impossible between environmentalists and free enterprise . My effor t
will not attempt to solve the many problems of communication ; I consider thi s
a modest contribution in that regard . It may serve, however, to make communi-
cation more possible by understanding some terms of the problem, and som e
approaches to a viable relationship between consumerism and planning .

The second, more direct expression of my purpose, is to suggest a
relationship between consumer protection and land use planning that may aid i n
the administration of law and, perhaps, indicate the need for new law . I mak e
these suggestions as a consumer and citizen ; they are personal, not necessarily
related to my official tasks .

Before the attempt to relate consumer protection to land use planning ,
however, there is a need to see them as distinct, even separate, interests .

Consumer protection legislation was built into H . B . 2607, which wa s
repealed in the 1974 special legislative session . It required the developer t o
disclose all relevant information to the consumer about the purchase . This in-
cluded information about the land, water, sewage, planned improvements or lac k
of same, schools, fire protection and so on .

The list was long and exhaustive . Disclosure also included financia l
information, condition of title, encumbrances, easements and other informatio n
about the developer relevant to the transaction . Forms were to be given t o
every purchaser of subdivided land (involving two or more parcels), to city o r
county authorities, and to the Real Estate Division under certain conditions .
The developer had to warrant the information as accurate, complete and up t o
date .
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It should be understood that full disclosure requirements in thi s
legislation were significantly different from other consumer protection legis-
lation . H .B . 2295 brought the sale of real estate under regulations of th e
Deceptive Trade Practices Act of 1971 . There, it is stipulated that fraudulen t
or misrepresented transactions are liable to criminal prosecution and fines- .
Omission of vital information is one factor in fraud, but no specific informa-
tion as exhaustive as H .B . 2607 is required . Full disclosure in real estat e
transactions is different from protecting the consumer from fraud . In ful l
disclosure specified information is required ; in H .B . 2295 none was specified .
Full disclosure requires a level of performance which makes fraud just tha t
much more difficult ; it is a deterrent or preventive measure . We will come
back to this .

MAJOR FACTOR IN REPEA L

It should be learned from H .B, 2607 that full disclosure cannot b e
construed as a guarantee on the future conditions of property value, safety ,
or zoning decisions . Confusion about the warranty aspect of full -disclosur e
in H .B . 2607 was a major factor in its repeal . Full disclosure as a protectio n
device should make the warranty aspect clear and unmistakable, but it canno t
"go over the line" towards guarantees about the future of the property . Avail -
able information can never be complete in this respect . Future legislatio n
must be able to distinguish between disclosure, guarantees, and warranties .

The above is a thumbnail sketch of consumer protection . Let us
turn to land use planning ; it is a much more complex topic . We shall not go
into all the bills or the numerous approaches to developing plans . It does
bear reiterating, however, that Oregon's machinery for planning is set ; S .B .
100 is the fly-wheel for that machinery . By 1975 a comprehensive plan will b e
approved if all goes well ; but there are major obstacles that must be overcome
if planning is to achieve its objective of livability . Let us talk about th e
obstacles .

Land use planning presently involves city and county-wide decisions .
Land use is governed by zoning ordinances . As regional plans are developed ,
zoning will be affected . Already we know of present zoning which will be change d
as the time draws near for the application of plans .

This cannot help but bring conflicts of interest . Huge amounts of
money are now invested in property with prospects of appreciation ; if a commer-
cial zone is altered by the comprehensive plan to become a residential zone, yo u
can imagine the consternation of the owner or developer . Likewise, you can ima-
gine the plight of the purchaser if his plans conflict with the local. governing
body's plans .

AREAS OF CONFLICT

Another example : the purchaser of recreation property hopes to
build his get-away . His 20-acre piece has a number of building sites and h e
plans to sell off portions to ease his financial obligations . Private and pub-
lic plans may again conflict because of soil test results, zoning, or becaus e
it is an area of state-wide significance .
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The point is that planning will increasingly become a live concer n
for both developer and consumer ; planning problems are not confined to plannin g
commissioners and local officials. It is something most citizens will have t o
deal with in the coming years .

If this is true, then the two "separat e" topics outlined are brough t
into relationship . The best example I know is the process called a real estate
transaction . When property changes hands, consumer protection interests and
planning interact .

The buyer has a right to know how he can best use his land ; zonin g
uncertainties, environmental controls, development options, and a host of othe r
factors are rightfully his concerns . We have already emphasized this .

The agent or developer provides service to both seller and the pur-
chaser . In order to serve the seller he must know the product as intimately a s
possible ; it is simply not possible to provide adequate representation withou t
knowing the property . The seller may provide information about planning bu t
more often the agent must do his own research . If he does, realistic price s
and terms are more likely . In any case, the agent or the seller cannot execut e
a responsible sale unless available information about land use is offered th e
purchaser .

Let us push this example a bit further . What is possible in thi s
all important transaction if full disclosure is utilized as a tool for creatin g
a well planned environment ?

I suggest measures and possible effects in a modest way ; no matte r
how much is done to employ full disclosure as a tool for wise planning there i s
no assurance that wise planning will result because of it . Full disclosure i s
only one tool for consumer protection and better land use ; it is not a panacea
for all of Oregon's problems . But I do suggest that wise planning and an in-
formed consumer public cannot come about without a vigorous use of full dis-
closure laws .

SHARP REACTION NOTE D

The first possibility is that full disclosure can act to sensitiz e
the consumer to his own needs and those of his community . In the short tim e
that disclosure statements were given prospective purchasers, there was evidentl y
a sharp reaction against such detailed information . Consumers did not know how
to react when told of environmental hazards, schools, zoning, water and sewag e
facilities . Though reports indicated a negative reaction (dismay?) on the con-
sumer's part, it may be this shows that detailed information bears its ow n
power in the consumer's hands . The p ower of information is to change and edu-
cate one's expectations about land use . Is it not likely that time would chang e
a negative reaction to a positive expectation ?

A disclosure statement can shape the uses of land . If a purchaser
reads carefully he can discern if the uses he intends are appropriate . He ca n
make an intelligent decision about his purchase and he can use the statement t o
form usage plans after purchase . He might not purchase a recreational home sit e
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if percolation tests indicate seasonal septic tank drainage ; or he may if h e

needs a seldom used get-away . Needs may begin to correspond to wise usage ,

and that is "good planning . "

The consumer may also begin to think of surrounding lands as bearin g

importance on private ownership . That is, a comprehensive plan which forecasts
uses which do not correspond to private needs may affect purchase, and in th e
long run the consumer will benefit by finding a parcel where plans and need s

mesh . The consumer already looks for agreeable surroundings, how much bette r
it would be if he were given information to help him evaluate this . I do no t
think we will ever see the private citizen take planning more seriously tha n
personal needs, but it is good sense to hope that the two concerns would re -

late more successfully .

The agent or developer can also be affected positively through dis-
closure laws .

NEED TO KNOW .

First, he will have to become more informed about his product . I
am not talking about the market values in his area of specialty ; we can assume
he knows about these . But the agent is often uninformed about comprehensiv e
plans especially beyond his locale ; he is often uninformed about environmenta l
impact studies and areas of state-wide significance .

If we are right about the purchaser's need to know then we are cor-
rect in requiring the agent to know, for he has a great deal to do in th e
shaping of consumer plans . It could become the rule rather than the exceptio n
that the agent transmits public information which provides perspectives on per-
sonal planning .

Beyond this it is not too much to expect the agent to become con-
scious and active about planning in a given locale . Currently, planners be-
moan the condition that agents only come to planning meetings when they have a
request . It is vital that agents become informed so that they can exercis e
judgment more effectively . Perhaps, the industry will move closer to profes-
sionalism if the agent is required to be informed about planning . A disclosur e
function will require him to be informed about planning .

The other side of this is that planning can be beneficially affecte d
when real estate people engage in it . The responsible agent, for instance ,
thinks in economic and environmental terms and he is probably more informed tha n
planners about personal and social relationships in a given area . Responsibl e
agents can aid the efforts to plan wisely, but to gain their interest, they mus t
be forced into the process itself . Disclosure laws can serve to stimulate thei r
involvement .

Planning and consumer protection do relate . Disclosure is not th e
apex of that relation but it is an important component .
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Presented May 2, 1974 by GEO•R U, W . .CHURCHI,LL, Di rector, W011-arra~eAte ever . Pa•r,k s
System, Salem, Oregon .

4

am pleased to be here to tell you about-Olregon's great linea r
park .

	

It's a big .one--about 2861 miles long, and contains'-al . l, th•e
elements from a wilderness experience to urban and highly develo p ed 'ta.-Oe .parks .
It is not only long, but extremely complicated and offers a real chall . grlg'e .
This part is usually known as the Willamette River Greenway . It i-s generaiFl y
conceded by historians that the word Willamette comes frorl the Indian word- '
"Wallamt" meaning "green waters ." Hence, the Willamette River Greeinwoaf is

	

-
very apropos .

First, I'd like to give you a little history about the pro.ject-- =
what its objectives are--and take you on an armchair trip down the river to -
show you visually the resource ; then go into more fully our pro'ram, how i t
has evolved to date, and then leave a little time for questions .

.If we may have the lights out, we'll get on with the pictures .

The Willamette River is really Oregon's river, as it has, its be -
ginning and ending within the state where it rushes northward to join the
mighty Columbia . The Willamette River Basin nestles between the Coast Range
and the Cascade Range of mountains . The Willamette River provides the mai n
drainage for the basin . The Willamette Greenway extends from the Columbi a
River upstream to the Dexterland Cottage Grove Reservoir . Reservoirs at th e
head of the valley help maintain a rather even downstream flow during our dry
summer months .

During the birth of this nation many Indian tribes lived along the
valley and the river was their main avenue of transportation . The lush valley
filled with game and the river teeming with fish made rather easy living fo r
the Indian nations along the river . White men attracted by the fertile valley
also used the river for transportation . First it was canoes, then flat boats ,
then steam river boats . During the 1800's as many as-54 of these stern and
side wheelers plied the river upstream for 130 miles to Corvallis and durin g
periods of high water another 50 miles to Eugene .
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These were replaced by the short line and later the transcontinenta l

railroads which could move people and freight so fast that the water transpor-
tation could not keep pace, so it has dwindled to nothing . It is interestin g
to note that these railroads and later the highways were located away from th e
river to circumvent the floodplains and wide bows of the river . Most of the

nearly 200 settlements along the river, save about a dozen, disappeared an d
were forgotten, leaving the riverbanks in their unspoiled condition for nearl y

three-quarters of a century . The only remaining commercial transportation i s

the towing of barges or log rafts .

CARRIER OF WAST E

For the most part the people of Oregon turned their backs upon th e

river and it was forgotten . But it was fast becoming a carrier of both huma n

and industrial waste, making the river very unattractive . Then the people o f
Oregon became alarmed, and tough environmental laws were passed and enforced .

The new Director of Environmental Quality, being an especiall y

agressive person, got the job done . While there is yet much to be done, th e
river for the most part is o-f swimmable quality above the Portland Harbor . On
a warm summer day people swim even in the harbor and below . Here is one ex -
ample of cleaning up the industrial waste along the river . We have numerou s
paper mills along the river which used to dump all their effluent directl y

into the river . Pictured here are two large mills - at Willamette Falls, abou t

10 miles above-Portland . The mill on the right (Crown-Zellerbach) stoppe d
pulping several years ago, so they have no effluent to put in the river now ,
but on the left is Publishers Paper, which formerly put all its untreate d
effluent into the river .

Now it goes into that giant round tank in the left of the picture .
Here all the wood fibers are separated out and burned under intense heat, wit h
no air pollution . The remaining liquid is then pumped under the river to thi s
aeration lagoon, where it is treated bacteriologically and the effluent come s
out drinking-water pure . This little improvement cost the company in exces s
of $4 million . This is just one of many examples of industry cooperation i n
the cleanup of the Willamette River .

Now that the river was being cleaned up, people began to use it ,
but access was difficult . In 1966 the Greenway idea was born and sent to th e
two gubernatorial candidates, who during the campaign ballyhooed the idea u p
and down the state . The news, radio and T .V . media all picked up the idea an d
it became well known statewide almost overnight . Governor McCall presented i t
to the 1967 Legislature and it was signed into law June 30, 1967 .

The legislature changed the original Greenway concept to a Par k
System concept . The basic objective was to . protect and preserve for futur e
generations of citizens, the natural -scenic and-recreational value of th e
Willamette River, a recreational system to be known as the Willamette Rive r
Park System . To this objective a six-point plan was added :

1 . A River Camp System. where the boater may land and enjoy camping ,
picnicking and other recreational experiences .
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2. A River Access System to permit boaters the maximum opportunit y

to launch and retrieve their craft .

3. A Recreation Trail System to permit pedestrians, equestrian s
and cyclists the opportunity to enjoy the river scene .

4. A Scenic Drive System of existing parkways and public road s
from which a scenic view of the river may be enjoyed on pleasur e
drives . There are three remaining river ferries which offer a
fine recreation experience--the kids especially enjoy these lit-
tle six-car ferries . Incidentally, this ferry (Wheatland-1864 )
is now in the center of a large 1000-acre park so it can be use d
in conjunction with the operation of the state park .

5. A Recreation Park System of all types and sizes of parks to fur-
nish as varied recreation experience as possible .

6. A Scenic Conservation Easement System to protect the sceni c
qualities of the riverfront and those background lands withi n
direct vision .

7. The preservation and restoration of historic sites, facilitie s
and structures was inserted by the legislature . The Willamette
River is exceedingly rich in history which should be preserve d
as much as possible .

Let us take a visual trip down the river to let you see just wha t
we've been talking about .

We'll put in on the Middle Fork just below Dexter Dam . A couple o f
years ago Governor McCall participated in a trip with his committee down thi s
same reach of the river to Eugene . Here he is talking with Dave Talbot, Oregon
State Park Superintendent, prior to shoving off in this flotilla of 18-20 boats .

You will note the river in these upper reaches is too fast, swift ,
and shallow for boats with motors (except the jets) in this area . It is used
primarily by canoeists and drift boaters or rubber rafts and even kyaks . I t
is a real river wilderness .

Perhaps this is why the Willamette is so intriguing . It offer s
boating for all types and sizes of boats . The upper reaches are for oar o r
paddle craft and the farther down the river the larger the boats to the lowe r
river which accommodates the large ocean-going craft .

This area above Eugene offers excellent trout, steelhead and salmo n
fishing . Where could you find a better place for father and son to spend a
Saturday afternoon?

As we get to Eugene we find the river has nearly doubled in size ,
and the small boat and motor is used extensively for fishing, and in th e
larger pools, water skiing . You can also see that even in the more densel y
populated areas the river holds that wilderness-like character even thoug h
intensive agriculture is going on just beyond that fringe of trees . In a boa t
you are in a trough lined with big trees and dense vegetation which shut ou t
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civilization . It is just fantastic! The fishing is just great . Note th e
Oregon Wildlife Commission says the Willamette River is probably th e
greatest unused fishery resource in the state today . The river below Eugene
has many channels and sloughs which are great for exploring .

MILLS ARE DISAPPEARING

Aswe proceed down the river, larger tributaries join the Willamett e
and the volume of water increases to accommodate larger vessels . The gradient
becomes less and the current slows . The Corvallis area, home of Oregon State
University, provides a real challenge to the racing crews as they propel thei r
shells up and down the river in a fairly strong current .

Timber production is Oregon's largest industry and for years th e
Willamette has been used to store logs . 'However, as the huge mills are gradu-
ally disappearing, the use of the river for log storage is becoming less an d
will disappear in a few years .

The mining of gravel is a most important activity along the rive r
and the river is used extensively for barging rock to market . Except for
channel dredging, this activity will probably move away from the river .

Many wild animals, from the lowly frog and mudturtle to the large r
deer and fox, can often .be seen---to the special delight of the younger set .
I had never seen a fox outside captivity until I was boating on the Willamette .
In fact, the farmers say the fox is becoming a threat to the birdlife alon g
the river . However, birdlife is still very abundant and furnishes some excel -
lent hunting in the fall of the year for ducks and geese .

The river was dammed thousands of years ago by a huge lava flo w
from - the east, causing the Willamette Falls, about 10 miles above Portland .
This in turn formed the Newberg Pool, which is a 14-mile stretch of relativel y
quiet water, very lake-like---used very extensively for all water sports . Of
course there is a set of small locks at the falls operated by the Corps o f
Army Engineers for anyone to get his boat past the falls .

LARGE STURGEON

The river below the .falls is within the tidal zone and in the sprin g
and fall of the year the boats line up (hog line), and how a self-respectin g
salmon can get through, I'll never know . Some of the holes a few miles belo w
the falls run very deep ; one is about 117 feet in depth . It is in these hole s
where the mammoth sturgeon lurk . To catch these babies requires a differen t
technique and a high degree of skill and patience . In Oregon, a sturgeon mus t
be 3 feet long to be a keeper ; less than 3 feet is considered a fingerling an d
you, must put it back---over 6 feet is brood fish and must be released also .

You will note that as we get almost into Portland the banks of th e
river still remain highly vegetated and beautiful .

This is the upper terminus for the large, ocean-going barges haulin g
limestone to the Portland Cement Company at Lake Oswego . The shoreline is stil l
attractive .
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The port facilities in Portland do not have the beautiful treeline d

banks, but still hold a certain fascination for the boater among all th e

shipping activity . Portland, a city of bridges, now has 10 spanning the rive r

within her city limits .

On weekends the Willamette Sailing Club members are out in ful l
force to add charm and interest to the river .

Below Portland we find additional recreation opportunities, suc h
as here at the mouth of the Willamette at Belle Vue Point on Sauvie Island .
This beautiful point is being acquired by Multnomah County for a day-use area ,
where one will be able to sit at a picnic table and thrill to all the rive r

traffic before him . Directly across the river the Port of Portland has in -
stalled a 100-acre park at Kelley Point . You may have recently seen the plan s
and publicity on this project on TV or in the papers . The two recreation
areas will serve as a gateway to the Willamette River--and only minutes fro m
the metropolitan area .

One other watercourse which is considered a part of the Willamett e
is the 28-mile-long Multnomah Channel which forms Sauvie Island and terminate s
at St . Helens . It is a very heavily boater-used area, and several yachting
clubs berth there . This little 23-acre island has just been acquired by Colum-
bia County, and the Columbia River Yachting Association is developing a marin e
camp . This is our first marine park ; since then, several have been established .

Thus, you have seen our Willamette River and experienced some o f
the 286-mile-long Willamette River Greenway or linear park . It is a river re -
source which I am sure would stir the interest and support of all the boater s
and recreationists across the country .

This program can best be summed up from an editorial which appeare d
in the OREGON JOURNAL a few years ago . "The Willamette River Greenway was a
dream . This dream evolved into an idea . Now this idea has become a reality .
This dream was far out and probably had more going against it than for it, bu t
it was a dream of a better tomorrow for those who follow--a dream of a clear ,
clean-flowing river, suitable for commerce and agriculture as well as recrea-
tion, with plenty of fish and parks and trails and places where anyone ca n
walk, or boat and see birds and wildlife and momentarily get away from building s
and asphalt, cars and noise . "

ORIGINAL LAW OF 196 7

For the second part of my talk we'll again go back to the 196 7
Legislature which enacted the original law . In the most simple terms the pro -
gram was just a grant-in-aid program to assist the local governments in ac-
quiring lands or rights in lands along the Willamette River between th e
Columbia and Dexter reservoirs . The legislature said the Greenway concept o f
having a continuous green strip on each side of the river was not practical ,
so changed it to a Park System concept having intermittent parks and open spac e
along the river . Officially the program was known as the Willamette River Par k
System .
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The farming lobby was most powerful, so the right to use eminen t

domain was compromised out of the legislation . All acquisitions must be on a

willing seller basis . First we had to establish the boundaries of the area .
Then we had to establish rapport and open lines of communication with th e
local governments (cities 18, counties 9, Park and Recreation Districts 4) .
The law set up $800,000 as the state share to match the local governments o n

a 50-50 basis . A procedural manual was developed, and the first applications
came in January 1, 1968 . The Governor appointed an 11-man Committee to ad -
minister the program consisting of a Chairman, a representative of the Stat e
Highway Commission, a representative of the League of Oregon Cities, a rep-
resentative from the Association of Oregon Counties, and seven members-at-
large in various counties along the river .

In the Spring of 1968 we received $1 .6 million from Secretary
Udall's Contingency Land and Water Contingency funds . Now these'federa l
funds were on a 50% match basis, so we cut the local funding down to 25% plu s.

25% state . In other words, the local governments can acquire lands or • right s
in lands along the Willamette River for 25¢ on the dollar . When you can ob-
tain property for 1/4 the appraised price, it is a pretty good deal . Of
course, these federal funds are a headache with all the strings attached ,
such as relocation, etc .

INVENTORY OF RESOURCE

Up to this time we had no plan nor any idea of what was involved ,
so in 1969 I was able to get an assistant to make an inventory of the rive r
resource, and we came up with about 200 riverbank miles ' out•of a total 51 0
riverbank miles as being suitable for acquisition under the program .

While the program got off to a good start, within about a year i t
slowed down to almost a standstill because the local budgets tightened up s o
severely that the locals could not raise their 25% . We were in direct com-
petition with all the necessary services, such as welfare, police, roa d
maintenance, etc . In 1970 the Highway Commission decided to place 5 majo r
state parks along the river to help stimulate the program .

This didn't help much, so in 1971 the Willamette River Par k
System Committee in its annual meeting with the Governor decided more stat e

participation was needed . The Highway Commission offered $5 million of thei r

bonding authority . So, armed with this, we made application for and receive d
$5 million from Secretary Morton's Land and Water Contingency fund, which ,
with the state match, gave us a $10 million state corridor program . Thi s
state corridor program was designed to pick up long reaches of the rive r
frontage away from the urban centers .

Before I get you too confused, let me say that this made thre e
distinct acquisition programs, but all heading toward the same objective :

1. Original program by local governments .

2. State Parks program .

3. State Corridor program .
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Now, the State Parks had and was using its power of eminent domain .

The Attorney General said the State Corridor program was eligible for use o f

condemnation . This made the farming communities very nervous, so they ha d
legislation drafted to block the use of condemnation . By the time the legis-
lation was passed, we had a new ball game .

Before we get into the new program perhaps I should tell yo u
briefly what we had accomplished under the old program .

1. Local Goverment program - 8 miles River Frontag e

2. State Parks program -

	

15 miles River Frontage

3. State Corridor program - 46 1/2 miles River Frontag e

TOTAL - 69 1/2 miles River Frontag e

That perhaps does not seem significant but take a look at the distribution o f
the acquisitions and it looks better . All this is in fee .

Now the new law has changed things considerably and we think fo r
the better . The principal impact of it has been to emphasize the use of
scenic easements to acquire tracts of land for the system . The significant
amendments are reproduced on the following pages .
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reimbursement, 75 percent of any amount i n
excess of $5,000 so expended from the funds
of the applicant city or county in the prior
fiscal year .

(3) Upon approval of a request of a gov-
erning body, the department shall enter into
a matching fund relationship to reimburs e
the funds used to pay expenses of providing
such lifesaving services .

(4) When approved by the department ,
claims for reimbursement shall be presente d
for payment and paid in the manner othe r
claims against the State Highway Fund ar e
paid ; however, if in any fiscal year the ag-
gregate amount of the grants approved ex-
ceeds the funds available for the purposes of
ORS 390 .270 to 390 .290, the department shal l
prorate the available funds among the grant s
approved .
[1973 c .673 §5]

WILLAMETTE RIVER GREENWAY
(Generally )

390.310 Definitions for ORS 390 .310 to
390 .368 . As used in ORS 390 .310 to 390 .368 ,
unless the context requires otherwise :

(1) "Unit of local government" means a n
incorporated city, county or any other politi-
cal subdivision of this state .

(2) "Department" means the Department
of Transportation .

(3) "Willamette River" means that por-
tion of the Willamette River, including all
channels of the Willamette River, from its
confluence with the Columbia River up -
stream to Dexter Dam and the Coast Fork
of the Willamette River upstream to Cottage
Grove Dam .

(4) "Channel" includes any channel tha t
flows water at ordinary low water .
[1967 c.551 §1 ; 1973 c .558 §2 ]

390.314 Legislative findings and policy .
(1) The Legislative Assembly finds that, to
protect and preserve the natural, scenic an d
recreational qualities of lands along the
Willamette River, to preserve and restore his-
torical sites, structures, facilities and objects
on lands along the Willamette River for pub-
lic education and enjoyment and to furthe r
the state policy established under OR S
390.010, it is in the public interest to develo p
and maintain a natural, scenic, historical and
recreational greenway upon lands along th e
Willamette River to be known as the Wilk m-
ette :River Greenway .

(2) In providing for the development and
maintenance of the Wilbuneltc River Green -
way, the Legislative Assembly :

(a) Recognizing the need for coordinate d
planning for such greenway, findsit_neces
sary to provide for development and imple-
mentation of a plan for such greenwa y
through the cooperative efforts of the state
and units of local government .

(b) Recognizing the need of the people o f
this state for existing residential, commer-
cial and agricultural use of lands along th e
Willamette River, finds it necessary to per-
mit the continuation of existing uses of lands
that are included within such greenway ; but ,
for the benefit of the people of this state, als o
to limit the intensification and change in the
use of such lands so that such uses shall re -
main, to the greatest possible degree, com-
patible with the preservation of the natural .
scenic, historical and recreational qualitie s
of such lands .

(c) Recognizing that the use of lands fo r
farm use is compatible with the purposes o f
the Willamette River Greenway, finds tha t
the use of lands for farm use should be con-
tinued within the greenway without restric-
tion .

(d) Recognizing the need for central co -
ordination of such greenway for the best in-
terests of all of the people of this state, find s
it necessary to place the responsibility fo r
the coordination of the development and
maintenance of such greenway in the De-
partment of Transportation .

(e) Recognizing the lack of need for the
acquisition of fee title to all lands along th e
Willamette River for exclusive public use fo r
recreational purposes in such greenway, finds
it necessary to limit the area within suc h
greenway that may be acquired for stat e
parks and recreation areas and for publi c
recreational use within the boundaries o f
units of local government along the Willam-
ette River .
[1973 c .558 §1 ]

390.318 Preparation of developmen t
and management plan ; content of plan . (1 )
Within one year after October 5, 1973, the
Department of Transportation, in coopera-
tion with units of local government that hav e
lends along the Willamette River withi n
their respective boundaries, shall prepare a
plan for the development and managemen t
of the Willamette River Greenway as de -
scribed in ORS 390.314. Such plan may be
prepared for segments of the Willamette
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River and may be submitted as segments for such plan or segment to the Land Conserva-
approval under ORS 390.322. Such plan tion and Development Commission. Th e
shall specify the boundaries of the Wiliam- commission shall investigate and revie w
ette River Greenway and the lands and such plan or segment as it considers neces-
interests in land situated within such bound- sary. If the commission finds that the pla n
aries to be acquired in the development of or segment complies with ORS 390 .310 to
such greenway. There shall be included 390.368, it shall approve the plan or segment .
within the boundaries of the Willamette If the commission finds revision of any part
River Greenway all lands situated within 150 of the submitted plan or segment to be nec-
feet from the ordinary low water line on each essary, it may revise the plan or segmen t
side of each channel Of the Willamette River itself or require such revision by the depart-
and - such other lands along the Willamette ment and units of local government :
River as the department and units of local (2) Upon approval of the plan for the
government consider necessary for the de- Willamette River Greenway or segmen t
velopment of such greenway ; however, the thereof, the commission shall cause copies o f
total area included within the boundaries of such plan or segment to . be filed with the
such greenway shall not exceed, on the aver- recording officer for each county hayin g
age, 320 acres per river mile along the Wil- lands within the Willamette River .Greenway
iamette River. The Willamette River Green- situated within its boundaries, .Such ,plan or
way shall also include all islands and all state segment filed as required by this subseetion
parks and recreation areas situated- along shall be retained in the office of the. county
the Willamette River ; however, for the pur- recording officer open for public inspectio n
poses of computing the maximum acreage of during reasonable business hours.
lands within such greenway, the acreage of (3) If the plan for the Willamette Riverlands situated on such islands and within Greenway is prepared and approved in seg-such state parks and recreation areas shall ments, the total of all such approved .seg-be excluded .

	

ments shall constitute the plan , for .tbWib
- (2) The plan prepared pursuant to sub- lamette River Greenway. for the -pi es of

section (1) of this section, shall depict, ORS 390 .310 to 390.368. The departri+tefit
through the use of descriptions , maps, charts and units of local government, with the apr
and other explanatory materials :

	

proval of the .coaawaission, taaar revise 'tlhe
(a) The boundaries of the Willamette plan for the Willamette River Greenway

River Greenway .

	

from, time to time .
(b) The boundaries of lands acquired or [1973 c.558-§4]

to be acquired as state parks, and recreatio n
areas under ORS 390 .338 :

	

390.330 Grants for acquisition of ll s
(c) The lands and interests ' in_ lands by. local government units ; acquisition of

acquired or to be-acquired by units of local water rights, or use of condemnation powers
government under . ORS 390 .330 to 390.360.

	

limited. (1) The Department of Transpor -
(d) Lands within the Willamette River tation may enter into agreements with units

Greenway for which . the acquisition of a of local government and make grants of
scenic easement, as provided in ORS 390 .332, money from a state highway fund to assis t
is sufficient for the purposes of such green= units of local government in acquiring lands
way.

	

or any interest in lands situated within th e
(3) The plan shall include the location of boundaries of the Willamette River Green -

all known subsurface mineral aggregate de- way for . exclusive public use for scenic an d
posits situated on lands within the bound- recreational purposes and to assist units o f
aries of the Willamette River Greenway .

	

local government in . preserving and restoring
[1973 c .558 §3]

	

historical sites, stru tu .res, facilities. - and -• w
390.320 [1967 c .551 §2 ; 1973 c .87 §1 ; repealed by objects on lands- along the_ Willamette Jiver

1973 c .558 §17]

	

as may be deter-mmed by the department to
be in accordance with the plan approved

390.322 Submission of plan to Land Con . under ORS 390 .322 and to further. the pur-
servatlon and Development Commission ; poses :of the. Willamette River -Grecnway as
revision, approval and distribution of plan . set forth in ORS 390 .314 . Each such aagrele -
(1) Following the preparation of the plan or ment shall provide for the transfer by-th e
any segment thereof under ORS 390 .318, the department to the unit of local .goverarnen t
Department of Traithuortation shall submit of any scenic or public easement aequir.ed by '
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the department under ORS 390 .310 to 390 .368
with respect to lands acquired by the uni t
of local government under this section . The
grants of money that may be made by
the department for any property or prop-
erty rights or for the initial preservation and
restoration of historical sites, structures ,
facilities and objects shall not exceed 50 per -
cent of the cost thereof . All remaining costs ,
including future operation and maintenance ,
shall be borne by the unit or units of loca l
government in a manner satisfactory to th e
department. No grant of money shall be
made by the department for property
acquired by any unit of local governmen t
prior to June 30, 1967, or for costs incurre d
by any unit of local government prior to Oc-
tober 5, 1973, in the preservation and restor-
ation of historical sites, structures, facilities
and objects .

(2) Except as provided in subsection (3 )
.of this section, a unit of local government is
not authorized, for the purposes of this sec-
tion, to acquire water rights or installation s
used in connection with such water rights o r
to acquire any property or property rights
by condemnation .

(3) A city, in the acquisition of any prop-
erty or property rights within the bound-
aries of the Willamette River Greenway with
grants of money made under this section ,
may use any power of condemnation other -
wise provided by law for use by the city in
such acquisition .
[1967 c .551 §3 ; 1973 c .87 §2 ; 1973 c.558 §10 ]

Note : Section 14, chapter 558, Oregon Laws 1973 ,
provides :

Sec . 14 . The amendment of ORS 390 .330 by sec-
tion 10 of this Act shall not invalidate any grant
made or the acquisition of any lands or interests i n
lands made pursuant to ORS 390 .330 (1971 Replace-
ment Part) .

(Land Acquisition)
390.332 Acquisition of scenic easements

near Willamette River ; nature of easement ;
restriction on use of condemnation. (1) Ex-
cept as otherwise provided in subsection (4 )
of this section, immediately after October 5 ,
1973, the Department of Transportation ma y
acquire scenic easements on any lands situ-
ated within 150 feet from the ordinary lo w
water line on each side of each channel of
the Willamette River and on any lands situ-
ated within 150 feet from the ordinary lo w
water line of each island within the Willam-
ette River. The department may acquire
such easements by any method, including

but not limited to the exercise of the powe r
of eminent domain .

(2) Each scenic casement acquired un-
der subsection (1) of this sect ion shall :

(a) Be designed to preserve the vegeta-
tion along the Willamette River and t hc e

natural and scenic qualities of the lands sub-
ject to such easements and authorize th e
department, at its own expense, to engage i n
natural vegetative landscaping on such land s
to enhance the natural and scenic qualitie s
of such lands .

(b) Require the owner of the lands sub-
ject to such easement to carry on the use of
such lands in a manner to preserve the ex-
isting vegetation and natural and sceni c
qualities of such lands and require the repai r
by the department, at its own expense , of
any damage resulting from natural cause s
to vegetation on such lands .

(c) Not provide for public access or us e
of the lands subject to such easement, if
such easement was acquired by the depart-
ment through the exercise of the power of
eminent domain .

(d) Provide that any subsequent farcxi
use, as defined in subsection (2) of ORS
215.203, of the land subject to such easemen t
is compatible with the purposes of the Wil-
lamette River Greenway and that any re-
strictions on the use of the land under suc h
easement are suspended while such land i s
devoted to such farm use .

(e) Prevent the change in use of th e
lands subject to such easements except with
the consent of the department and in accord-
ance with the conditions imposed with suc h
consent . The consent of the department and
the conditions imposed therewith shall be i n
accordance with the intent and purposes of
the Willamette River Greenway.

(3) Each scenic easement acquired un-
der this section on lands that, on the date of
the acquisition of such easement, were a
part of a larger tract of land not subject to a
scenic easement under ORS 390 .310 to
390.368, shall provide for the right of the de-
partment to acquire fee title to the land s
subject to such easement upon a change in
the use of the lands in the remainder of such
tract that is inconsistent with such sceni c
easement under ORS 390.310 to 390 .2 :3 .

(4) The department may not acquire ,
through the exercise of the power of eminen t
domain, scenic easements under subsection
(1) of this section on any lands that on Oc-
tober 5, 1973, are devoted to farm use, a s
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defined in subsection (2) of ORS 215 .203 or
are a portion of a larger tract of land unde r
single ownership that is devoted to such use .
Upon a change in the use of any such lands
from farm use, the department may acquire
scenic easements in such lands as provide d
in ORS 390.334. Nothing in this subsection
is intended to limit the power of the depart-
ment to acquire, by any means other than
the exercise of the power of eminent domain ,
a scenic easement on lands described in this
subsection while such lands are devoted to
such farm use .
[1973 c.558 §5]

390.334 Acquisition of scenic easements
in lands subject to development plan ; farm
lands not to be acquired by condemnation ;
nature of easement; acquisition of othe r
interests . (1) Except as otherwise provide d
in subsection (2) of this se^tion, after the
date of the approval of the plan for the Wil-
lamette River Greenway or any segment
thereof under ORS 390 .322, the Department
of Transportation may acquire scenic ease-
ments in any lands described in such plan o r
segment pursuant to paragraph (d) of sub-
section (2) of ORS 390.318. Each such ease-
ment may be acquired by any means, includ-
ing but not limited to the exercise of th e
power of eminent domain .

(2) The department shall not acquire ,
through the exercise of the power of eminent
domain, scenic easements in any lands situ-
ated within the boundaries of the Willamett e
River Greenway that are devoted to far m
use on October 5, 1973, while such lands re -
main devoted to farm use . Upon a change in
the use of any such lands from farm use, the
department may acquire scenic easements i n
such lands as provided in subsection (1) o f
this section. Nothing in this subsection is
intended to limit the power of the depart-
ment to acquire, by any means other than
the exercise of the power of eminent domain ,
a scenic easement on lands described in this
subsection while such lands are devoted to
such farm use . For the purpose of this sub -
section, "farm use" has the meaning given
that term in subsection (2) of ORS 215 .203 .

(3) Each scenic easement acquired under
subsection (1) of this section shall :

(a) Specify the use of the land existin g
on the date of the acquisition of the easement
and permit the continuation of such us e
while the land is subject to such easement .

(b) With respect to scenic easement s
acquired through the exercise of the power

of eminent domain, not provide for any
rights of public access to or use of rush lands
under such easements .

(c) Provide that any subsequent farm
use, as defined in subsection (2) of ORS
215.203, of the land subject to such ease-
ment is compatible with the purposes of the
Willamette River C-eenway and that any re-
strictions on the use of the land under suc h
easement are suspended while such land i s
devoted to such farm use .

(d) Prevent the change in use of the
lands subject to such easements except with
the consent of the department and in accord-
ance with the conditions imposed with suc h
consent. The consent of the department and
the conditions imposed therewith shall be i n
accordance with the intent and purposes of
the Willamette River Greenway .

(4) In addition to a scenic easement
acquired by the department under this sec-
tion, the department may acquire, by any
means other than the exercise of the power
of eminent domain, a public easement pro-
viding for public access and use of such
lands.

(5) At any time after the approval o f
the plan for the Willamette River Greenwa y
or any segment thereof under ORS 390 .322,
the department may acquire, by any mean s
other than the exercise of the power of emi-
nent domain, Iands or interests therein that
are situated outside the boundaries of th e
Willamette River Greenway or the segment
thereof as approved . Each such acquisition
shall be designed to preserve the natural or
scenic character of such lands in conjunction
with the lands within the boundaries of the
Willamette River Greenway .
[1973 c .558 §6 ]

390.338 Limitations on use of condem-
nation power ; acquisition of certain farm
lands ; disposition of acquired lands ; com-
pensation for acquired lands. (1) Notwith-
standing ORS 390.110, the Department o f
Transportation may only exercise the power
of eminent domain in the acquisition of Iands
or interests therein that are situated withi n
the boundaries of the Willamette Rive r
Greenway for state parks or recreation area s
in the parcels of land described in section 8a ,
chapter 558, Oregon Laws 1973.

(2) If any land acquired by the depart-
ment under subsection (1) or (4) of this sec-
tion is a part of a iarger tract of land devote d
to farm use on the date of the acquisition of
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such portion of the tract and such acquisi-
tion would render uneconomic an otherwis e
economic farming unit on the whole tract o f
land, upon the request of the owner of suc h
tract of land, the department shall purchase
the entire tract of land . The department shall ,
whenever practicable, acquire the remainde r
of any such tract of land with state funds so
that the subsequent disposition of any suc h
land will not be subject to restrictions im-
posed under agreements made for the receip t
of nonstate funds otherwise available for the
acquisition of such lands .

(3) The department may dispose of land s
acquired pursuant to subsection (2) of this
section that are located outside the bound-
aries of the Willamette River Greenway as i t
considers advisable . However, the disposition
of any such lands must comply with the law s
of this state and the applicable provisions of
any agreement by which the department ac-
quired funds for the purchase of such lands .

(4) Notwithstanding ORS 390 .110, the
department may only acquire, by any means
other than the exercise of eminent domain,
for state parks and recreation areas, land s
and interests in lands that are situated with -
in the boundaries of the Willamette Rive r
Greenway and that are situated outside th e
boundaries of the parcels of land describe d
in section 8a, chapter 558, Oregon Laws 1973 .

(5) In the acquisition of any lands pur-
suant to subsections (1), (2) and (4) of thi s
section, the department shall include in the
compensation and damages, if any, paid for
such lands :

(a) As a part of the compensation, i n
valuing such lands as a whole, paid for an y
such lands acquired without condemnatio n
proceedings initiated 'as provided in OR S
35.235, the estimated market value of eco-
nomically extractable subsurface mineral
aggregate deposits of reasonably forseeabl e
demand known to exist in such lands o r
shown by the owner to exist in such lands .

(b) As a part of the compensation and
damages, if any, in valuing such lands as a
whole, for the appropriation of any suc h
lands, acquired by the department after the
commencement of condemnation proceeding s
under ORS 35 .235 but not pursuant to an
award in a condemnation action initiated un-
der ORS 35..245, the estimated market valu e
of economically extractable subsurface min-
eral aggregate deposits of reasonably for-
seeable demand agreed upon by the depart-
ment and the owner of lands so acquired .

(c) As a part of the true value and dam-
ages, in valuing such lands as a whole, t or th e
appropriation of such lands acquired b y
award in n condemnation nctien initiated un -
der ORS 35 .245 , the estimated market valu e
of economically extractable subsurface min-
eral aggregate deposits of reasonably for -
seeable demand alleged in the answer of the
defendant made pursuant to ORS 35.295 and
proved by the defendant as a matter of de-
fense to be a part of the true value of such
lands so acquired .

(6) This section does not apply to the ac-
quisition of any lands or interests therein ac-
quired for state parks or recreation area s
prior to October 5, 1973, and to any lands o r
interests in land subject to a legally enforce -
able option held by the state on October 5 ,
1973, for the purposes of the acquisition of
such lands or interests for state parks and
recreation areas .
[1973 c .558 §8]

(Miscellaneous )
390.340 Department rules . The Depart-

ment of Transportation shall make an d
promulgate rules and regulations that it con-
siders necessary in carrying out ORS 390.310
to 390 .368 .
[1967 c .551 §4 ; 1973 c .558 §11 ]

390.350 Intergovernmental agreements ;
use of gifts and grants. Units of local gov-
ernment may enter into agreements with the
department and with each other in carryin g
out the purposes of the Willamette Rive r
Greenway, and may accept and use gifts an d
grants from the department or others .
[1967 c .551 §5 ; 1973 c .558 §12 ]

390.360 Title to, and use and disposi-
tion of, lands acquired by local governmenta l
units . All lands or interests in lands acquire d
and all historical sites, structures, facilities
and objects preserved and restored by th e
units of local government pursuant to ORS
390.330 with grants of money from the De-
partment of Transportation, may be use d
only for the purposes of the Willamette Rive r
Greenway as set forth in ORS 390 .314 . un-
less a different use is authorized by the de-
partment, Title to the lands or interest there -
in so acquired shall be held by the unit of
local government acquiring the same . Suc h
lands or interest therein and such historica l
sites, structures, facilities and objects pre-
served and restored shall never be dispose d
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of or sold except upon the approval and con -
sent of the department .
[1967 c .551 §6 ; 1973 c .87 §3 ; 1973 c .558 §13 ]

390.364 Taxation of lands subject to
scenic easements. For the purposes of taxa-
tion, lands that are subject to a scenic ease-
ment acquired under ORS 390.332 or a sceni c
or public easement acquired under ORS
390 .334 shall be assessed on the basis of th e
true cash value of the land less any reduction
in value caused by the easement . The ease-
ments shall be exempt from assessment an d
taxation as any land owned by the state is
so exempt.
[1973 c.558 §7 ]

390.3€8 Authority to contract landscap-
ing and repair of damage to lands subject to
scenic easement. In carrying out the pur-
poses of ORS 390 .310 to 390 .368 the Depart-
ment of Transportation may enter into con -
tracts with any agency of the United States ,
this state or a political subdivision thereof ,
or with any private person, agency or cor-
poration to perform natural vegetative land-
scaping or to, perform work to restore dam -
age resulting from natural causes to vegeta-
tion on any land subject to a scenic easemen t
within the boundaries of the Willamette
River Greenway in accordance with the term s
of the scenic easement acquired on such land .
[1973 c .558 §9]

COLUMBIA RIVER GORGE
390.410 Definitions for ORS 390.410 to

390.450 . As used in ORS 390 .410 to 390 .450 ,
unless the context requires otherwise ,
"commission" means the Columbia River
Gorge Commission .
[Formerly 358 .610 ]

390.420 Columbia River Gorge Commis-
sion ; compensation and expenses . (1) For
the purpose of preserving, developing and
protecting the recreation, scenic and histori c
areas of the Columbia River Gorge, there
hereby is created the Columbia River Gorge
Commission . The commission shall consist of
three members who are residents of this stat e
and shall be appointed by the Governor on a
nonpartisan basis . Except for the members
first appointed, each member of the commis-
sion shall hold office for a term of fou r
years commencing on April 1 of the year i n
which he is appointed . Vacancies shall b e
filled for the unexpired term in the sam e
manner as other appointments are made .

(2) The first members of the commis-
sion shall be appointed for the following
terms :

(a) One member for two years .
(b) One member for three years .
(c) One member for four years .
(3) Members are entitled to compensa-

tion and expenses as provided in ORS 292.495 .
[Formerly 358 .615 ; 19n c.314 §31]

390.430 General duties and powers of
gorge commission. The commission has the
following duties and powers :

(1) To acquire and dispose of land i n
the name of the state by purchase, exchange ,
transfer, gift or devise .

(2) To make expenditures, from avail -
able funds, for the development, protection
and maintenance of land and property unde r
the control of the commission .

(3) To enter into such contracts as are
necessary to carry out the provisions of OR S
390.410 to 390.450 .

(4) To cooperate with other agencies
and political subdivisions of the state, th e
State of Washington, the Federal Govern-
ment, private organizations and individuals
to the extent necessary to carry out the pro -
visions of ORS 390.410 to 390 .450 .

(5) To receive any gifts, either inter vivos
or testamentary in character .
[Formerly 358 .620 ]

390.440 Preparation of plan for pro-
tection a n d administration of Columbia
River Gorge . The commission shall prepare
for the consideration and approval of the
Governor a comprehensive plan for the pro-
tection and administration of the Columbi a
River Gorge. This plan shall include bound-
aries for the proposed conservation area ,
proposed acquisition and administration of
land, proposed zoning regulations and suc h
other features as are necessary to accom-
plish the transition of the Columbia River
Gorge to a state conservation area .
[Formerly 358.625 )

390.450 Disposition of moneys received
by gorge commission ; Columbia River Gorge
Fund. All moneys from whatever source re-
ceived by the commission, including money s
received by gift, bequest or contribution, shal l
be paid into the State Treasury for deposit
to the credit of the Columbia River Gorge
Fund which fund hereby is created. Notwith-
standing the provisions of CRS 291.238, the
moneys placed in this fund are appropriated
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The original title of this presentation was " Septic Tank Problems" .
The major problem with the septic tank system, however, is it s

abuse as the means to develop areas which are not sewered . The septic tank i s
inextricably woven into land use and development, bringing us to the title fo r
today, The Septic Tank's Role in Land Use .

The septic tank system, or subsurface sewage disposal system, i s
the method most commonly used for individual household disposal of domesti c
sewage where no community sewerage system is available . The system basicall y
consists of an underground septic tank, usually of concrete or asphalt coate d
steel of 750-1000 gallon liquid capacity for a home, and a soil absorptio n
system, or drainfield . The untreated domestic sewage is discharged throug h
the house sewer into the septic tank, which provides three functions' in th e
treatment of the sewage :

1. Removal of solids ;
2. Biological treatment, by anaerobic or " septic" decomposition ;

and
3. Sludge and scum storage .

These three functions of the tank serve to prevent sewage solid s
from leaving the septic tank with the effluent and clogging the drainfield soils .
The tank, in sum, pre-conditions the effluent for further treatment in the soil .
Periodically, the tank should be cleaned to remove accumulated solids befor e
they are forced into the drainfield, ruining it . The drainfield, or soil ab-
sorption system, serves to further the biological, chemical and physical treat-
ment of the still bacteria-rich sewage effluent .

The drainfield consists of a field of several open jointed or per-
forated drainlines bedded in gravel in carefully excavated soil trenche s
about three feet below the natural ground surface . Soil must be of adequate
structure and texture to allow moderate drainage flow, filtration and treat-
ment ; not too fast, not too slow . The field is shaped like the tines of a

' "Manual of Septic Tank Practice", pg . 27 .
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fork, with the effluent line from the septic tank being like the handle ,
feeding the lines through a junction or distribution point . After ten to
twenty years, or perhaps much sooner, the field may fail and need replacement .
Factors influencing failure include high waste water flow rates and field dis-
ruption, by, for example, parking automobiles over it and crushing it .

These septic systems were originated many years ago to provide a
needed means of sewage disposal for rural, low density, un-sewered areas whic h
had no other disposal means, so that sewage could not :

1. Contaminate any drinking water supply .
2. Give rise to a public health hazard by being accessible to in -

sects, rodents, or other possible carriers which may come int o
contact with food or drinking water .

3. Give rise to a public health hazard by being accessible t o
children .

4. Violate laws or regulations governing water pollution or sewag e
disposal .

5. Pollute or contaminate the waters of any bathing beach, shell -
fish breeding ground, or stream used for public or domesti c
water supply purposes, or for recreational purposes .

6. Give rise to a nuisance due to odor or unsightly appearance .

These six problems can best be avoided by discharge of domestic sewage to a n
adequate public or community sewerage system . However, the individual septi c
tank system usually adequately prevents these six problems as well for rura l
use in proper sites with proper installation .

Here, until now, we have miserably failed to recognize the low -
density limitations of the septic-tank system . As previously stated, thes e
systems do fail and need replacement from time to time . And contrary to som e
advocates, they can't be made to work in concrete parking lots or under drive -
ways . In spite of this, they have been permitted in the past in high densit y
suburban developments on tiny lots without adequate replacement areas and n o
real hope for sewers . And this has happened again and again . Why?

NEED LAND USE PLANNIN G

The primary reason is that the septic tank has been the excuse fo r
procrastinating in implementing strong land use planning and zoning in Oregon .
Planning commissions have leaned on county sanitarians to determine whether a
subdivision should or should not be built in the area proposed, utilizing sep-
tic tanks, rather than designating growth and conservation areas, and workin g
to get sewers and perhaps only interim septic systems into the growth area s
through adequate planning . Conversely, planners, planning commissions, county
and city governing bodies have used sewage disapproval rather than strong lan d
use decisions to block developments they opposed . Faced with such plannin g
weakness, sanitarians have done the best they could, turning down some lot s
and approving others, often requiring oversized lots to help assure adequat e
soil and area for the drainfield, trying to meet the demand under the pressur e
of developers and county commissioners . The result has been disaster, suburba n

2 "Manual of Septic Tank Practice", pg . 1
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sprawl, more and more sewage in the ditches because sewers weren ' t planned to

replace failing septic tanks, lots large enough for septic systems but to o
big and too costly for sewer assessments, and everone shares the blame .

In 1973, the Legislature had had enough . They put the left hand ,

septic systems, with the right hand, sewers, in the Department of Environ-
mental Quality, or DEQ, so that the sewage disposal needs of both today an d
tomorrow could be looked at by one agency . A mandatory statewide septic tank -
subsurface sewage disposal permit system was authorized effective January 1 ,
1974 and sixteen (16) counties previously with no permit program, joined th e
twenty (20) with a program, all under DEQ 3 ,4 . As authorized, we are als o
developing a tighter control on our license program for system installers an d

pumpers .

The Legislature also enacted 1973 House Bill 2786 to authorize th e
Department to develop rules and regulations for alternative systems to th e
septic tank system, to bridge the gap and provide a means of sewage disposa l
for situations not yet ready for community sewerage but not adequate for sep-
tic tanks . The 1973 Legislature also began to strengthen statewide land us e
planning and control with Senate Bill 100 .

DEQ is administering the subsurface sewage program through 2 5
counties by memoranda of agreement and 11 counties directly through DEQ' s
five Regions and three Branch Offices . At the end of this report are tw o
figures, one of which shows the boundaries of the DEQ Regions and the loca-
tions of the Region Offices, and the other shows the administrative organi-
zation chart of the Department . Community sewerage and alternate sewage dis-
posal systems are being administered under the Department's Water Qualit y
Program, under Harold Sawyer, while Subsurface Sewage is under Land Qualit y
and is administered by Jack Osborne, under Ken Spies .

My particular job is to provide liaison between our agency's pol-
lution control programs and the land use planning efforts of the Land Con-
servation and Development Commission and Department, or LCDC, under 197 3
Senate Bill 100, the land sale-buyer protection activities of the State Rea l
Estate Division and the cities and counties responsible for subdivision pla t
approvals . Several other pieces of legislation were enacted in 1973 and i n
the 1974 Special Session in these areas, but the pieces don't fit together a s
well as they should . Several legislative committees are at work draftin g
corrective legislation .

The game is beginning to turn around . Oregon is beginning to pla n
ahead and not by default . There is hope that soon we will no longer be "plan-
ning" based solely on demand of developers with the resultant pollution poten-
tials . Let it be understood that DEQ is not a "no-growth" agency . Despite
reports, we are not conspiring to ban all subdivisions . We work with devel-
opers and for a fee, investigate the development for sewage disposal an d

3 "Regulation of Subsurface Sewage Disposal", Oregon Revised Statutes Chapte r
454 .605 to 454 .745 (1973) .

4 "Rules Pertaining to Standards for Subsurface Sewage and Nonwater-Carrie d
Waste Disposal" . DEQ (1974) .
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provide a report so the applicant may have his subdivision approved and sel l
lots . 5

ANALYSIS OF SITE S

The Department's new septic tank regulations and program are step -
ping out with this same positive thrust . Oregon has come a long way since
the first such regulations in 1925 . After a series of public hearings aroun d
the State in late 1973, DEQ's policy board, the Environmental Quality Commis-
sion, enacted the current regulations based largely on those adopted in May ,
1973 by the State Board of Health . The technological basis for the rules lie s
in a careful analysis of soils and their sewage treatment potential and groun d
and surface water potentials . For $50 an applicant can have test pits on sit e
analyzed and if approved, the permit issued, based on approved plans-, and a
post installation inspection and certificate for occupancy given 6 . Sanitarians
and soil scientists, aided by hydrogeologists, are interpreting and adminis-
tering what we feel to be a fair but tough set of regulations designed to pro -
mote statewide uniformity and prevent progressive failure of systems and devel-
opment of area-wide problems . What to do about honoring prior-approved, sub-
standard and undeveloped sites remains a problem .

From now on, however, DEQ will be able to increase its press fo r
proper land use decisions based on pollution and waste treatment potentials ,
including the choice of the best immediate and long term treatment system .

The Department is being advised in its administration of the devel-
oping subsurface sewage program by a Citizens' Task force appointed by an d
answerable to the Director, Kess Cannon . OSU's Dr . B . L . Harris, a soi l
scientist, is a member, and he may be here today . If so, Dr . Harris, will yo u
take a bow .

The real goal we are all striving for is a beautiful, clean, con -
served Oregon, growing sanely within the limits of its natural resources ,
together . Many other agencies than DEQ, such as LCDC, the Real Estate Division ,
councils of government, counties and cities must work together with an involve d
and aroused public and the professionals ; you, me, our friends and neighbors .
It's worth our lives, if we care at all .

I have tried briefly today to give you both the substance of th e
Department's program for subsurface sewage control and its interrelationships ,
as well as a feel for our pollution control philosophy within the context o f
good Oregon land use . I hope that you have many questions, and I'll try to
answer them now .

5 "Temporary Rules Pertaining to Fees and Procedures for Processing of Applica -
tions for Evaluations of Methods of Sewage Disposal or of Site Suitabilit y
for Installation of Subsurface Sewage Disposal Systems", DEQ, 1974 .

6 "Temporary Rules Pertaining to Fees for Subsurface Sewage Disposal Permit s
and Sewage Disposal Service Business Licenses", DEQ, 1974 .
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Presented May 16, 1974 by STEVEN R . SCHELL, Vice C•hairm:dn, Larld Conservatio n
and Development Commission, Portland, Oregon .

In 1971 the Oregon Legislature created the Or in Coabtal Cosa%erva -
ti9'n and Development Commissibin OCC&DC) . Thre .Commis&on is manda-

ted to propose by January 17, 1975 a F1•
. . ceJ pr+ehens i ve plan for the pre•siervati ob

and development of the natural resources of the coastal zone . . .." ORS 191 .140(2) .
The legislation specified that :

. . ..such plan shall be prepared in a form designed to b e
used as a standard against which proposed uses of die
natural resources of the coastal zone may be evalhsated .
In the event of conflicting uses of the natural resource s
of the coastal zone, the plan shall establish a system o f

.preferences between such -conflicting uses that are con -
sistent with the control of pollution and the preventio n
of irreversible damage to ecological a-nd environmenta l
qualities of the coastal zone ." ORS 191 .150(1) .

In line with these responsibilities, the OCC&DC has proposed several preliviniary
management policies for Oregon estuaries and wetlands . The Commission's news -
letter for February, 1974, listed several such policies, among which are th e
following :

"Uses and activities in estuarine and wetland area s
which provide the greatest long-term public benefit s
shall be preferred over the other uses and .activities .

Restoration of altered estuaries and wetlands shal l
be encouraged where practicable .

Development in estuaries and related wetlands shal l
be limited to those activities which are water-relate d
and which pose minimal threat of damage to the estuary .
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Certain locations within estuaries, wetland or shore -
line areas are important because of their historical ,
archaeological, legendary or scenic significance, an d
as a consequence should be identified and protecte d
in decision making with respect to proposed uses and

	

-
guidelines . . . . "

The 1973 legislature went even further than its predecessor when i t
approved SB 100 . Under SB 100, the Land Conservation and Development Commissio n
(LCDC) by January 1, 1975 is to prepare and adopt goals and guidelines for us e
by the counties and cities in their comprehensive plans . The Commission i s
charged with giving priority consideration to estuarine areas ; tide, marsh an d
wetland areas ; lakes and lakeshore areas ; beaches, dunes, coastal headlands an d
related areas ; and flood plains and areas of geologic hazard ; among others .
ORS 197 .230(2) . The LCDC is now in the process of holding 28 meetings through -
out the State in the first phase of a three phase process of developing goal s
and guidelines .

In addition to its other authority, the LCDC by agreement with O'CC&D C
may delegate to OCC&DC any of its functions . However, the LCDC is required t o
review and grant approval to any action taken by OCC&DC with respect to a dele-
gated function . ORS 197 .055 .

Crashing down on top of all of this legislation comes the federa l
"Coastal Zone Management Act of 1972" . Up to two-thirds matching money is t o
be provided by the federal government to each coastal state under a fundin g
authorization, approved this year, to coastal states " . . .for the purpose o f
assisting In the development of a management program for the land and wate r
resources of its coastal zone ." PL 92-583 Sec . 305(a) . Furthermore, the man-
agement program is required to include, among other things :

"A description of the organizational structure propose d
to implement the management program, including th e
responsibilities and inter-relationships of local ,
areawide, state, regional, and interstate agencies i n
the management process ." id, Sec . 305(b) (6) .

All of these programs go to the management of land . Not all tha t
land is public land . 'Thus, we are talking in part about the regulation of th e
use of private property . How far can. a state such as Oregon go in the regula-
tion of private property ?

Because I am a lawyer and, as a .result of my training I like nea t
case studies, let me discuss what three states have done and the judicial glos s
that has been put on the state action .

Commencing in 1965, the California legislature has developed the Sa n
Francisco Bay Conservation and Development Commission (BCDC) . Its main concer n
has been the filling of San Francisco Bay . Its area of jurisdiction includes :

" . . .the marshlands lying between high tide and fiv e
feet above mean sea level ; tidelands (land lying be-
tween the mean high tide and mean low tide) ; and sub-
merged lands (land lying below mean low tide) ." Calif .
Govt . Code Sec . 66610(a) .
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Its jurisdiction also includes "a shoreline band consisting of all territor y

located between the shoreline of San Francisco Bay . . . and a line 100 fee t
landward of and parallel with that line, . . ." id . Subs .(b) . Under this law :

" . . .any person or governmental agency wishing to plac e
fill, to extract materials, or to make any substantia l
change in use of any water, land or structure, withi n
the area of the Commission's jurisdiction shall secur e
a permit from the Commission and, if required by law o r
by ordinance, from any city or county which any part o f
such work is to be performed ." id . Sec . 66632(a) .

In 1964, Candlestick Properties, Inc . acquired a parcel of land nea r
Hunter's Point in San Francisco Bay for $40,000 . The parcel was submerged a t
high tide by waters of the Bay . Near the end of 1966, Candlestick applied fo r
a permit from the BCDC to fill its land with debris from demolition projects i n
the city and county of San Francisco . The permit was denied by BCDC and Can-
dlestick appealed . One of Candlestick's arguments was that there was a "taking "
of its property because the parcel had no other use than as a fill site . The
California Court of Appeal quoted from the organic legislation to the effec t
that :

" . . .The Bay is the most valuable single natural resource
of the entire region and changes in one part of the Ba y
may also affect all other parts ; . . ." Candlestick Prop .
Inc . v . San Francisco Bay C & D Com . 89 Cal Rep . 897,90 5
(1970) .

The court went on to say ,

" Without question, an undue restriction on the use o f
private property is as much a taking for constitutiona l
purposes as appropriating or destroying it . . . .However ,
it cannot be said that refusing to allow applicant t o
fill its bay land amounts to an undue restriction on it s
use . In view of the necessity for controlling the
filling of the bay, as expressed by the legislature i n
the provisions discussed above, it is clear that th e
restriction imposed does not go beyond proper regulatio n
such that the restriction would be referable to the powe r
of eminent domain rather than the police power ." id . 906 .

For my next example let me turn to the law of Wisconsin . In 1965 ,
the legislature adopted a shoreline zoning enabling statute as part of it s
"Water Quality Act of 1965" . Under this legislation :

"To aid in the fulfillment of the State's role a s
trustee of its navigable waters and to promote pub-
lic health, safety, convenience and general welfare ,
it is declared to be in the public interest to mak e
studies, establish policies, make plans and author-
ize municipal shoreland zoning regulations for th e
efficient use, conservation, development and protec-
tion of the state's water resources . The regulation s
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shall relate to lands under, abutting or lying
close to navigable waters . The purposes of th e
regulations shall be to further the maintenanc e
of safe and healthful conditions ; prevent an d
control water pollution ; protect spawning grounds ,
fish and aquatic life ; control building sites ,
placement of structure and land uses and reserv e
shore cover and natural beauty ." Wis . State Ann .
Ch . 144 .26(1) .

Furthermore ,

"If any county does not adopt an ordinance b y
January 1, 1968, or if the Department of Natura l
Resources, after notice and hearing determine s
that a county has adopted an ordinance whic h
fails to meet reasonable minimum standards i n
accomplishing the shoreland protection objective s
. . . the Department of Natural Resources shal l
adopt such an ordinance . . ." id . Ch . 59 .971(6) .

The enabling legislation required the ordinances to cover 1,000 fee t
from lakes,-ponds or flowage and 300 feet from rivers or streams or to the land
ward side of the flood plain, whichever distance is greater, from the norma l
high water elevation of navigable waters . id . Subs . (1) .

In 1961, the Justs purchased 36 .4 acres of land on the south shor e
of Lake Noquebay, a navigable lake in Marinette County . The south three -
quarters of the north one-half, of their land was populated by various plant
grasses described as "aquatic" . The slope of the overall parcel was less tha n
twelve percent . The ordinance enacted by Marinette County in response to th e
state's enabling ..act, classified the area as wetlands . Six months after
Marinette County's ordinance became' effective, Mr . Just, without obtaining a
conditional use permit, commenced the hauling of sand upon the property fo r
fill . More than 500 square feet of this fill was upon wetlands . On appea l
from a decision for the county, the court stated the issue as follows :

" . . .It is a, conflict between the public interes t
of stopping the despoilation [sic] of natural resource s
which our citizens until recently have taken a s
inevitable and for granted, and an owner's asserte d
right to use his property as he wishes ." Just v .
Marinette County . 4 ERC 1841, 1843 (1972) .

After pointing out that the great forests of Wisconsin were stripped on the
theory that man's ownership was unlimited, the court said :

"An owner of land has no absolute and unlimite d
right to change the essential natural characte r
of his land so as to use it for a purpose fo r
which it was unsuited in its natural state an d
which injures the rights of others . The exercis e
of the police power in zoning must be reasonabl e
and we think it is not an unreasonable exercis e
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of that power to prevent harm to public rights by
limiting the us-e of private property to its natura l

uses ."

	

id . 1844 .

The court went on to say ,

"It seems to us that filling a swamp not other-wis e
reasonably usable is, not in and of itself an. existing
use, which is prevented ; but rather is the prepara-
tion for some future use which is not indigenous to
a swamp ."

	

id . 1846 .

Let me next go completely across the nation tg the east coast an d
look at the law of Maine . In .196.7, Maine adopted a Coastal Wetlands Act . Tha t
Act provides :

"No person, agency or municipality shall remdv e
fill, dredge, or otherwise alter any coastal we t
land, or drain or deposit sanitary sewage into o r
on any coastal wetland . . . Without first obtaining
a valid permit (from the Wetlands Control Board) .
Main Rev . Stat . Title 12, Ch . 421, Sec . 4701 .

The Johnsons owned a tract of land about 220 feet wide and 700 fee t
long, extending across some salt water marshes . Previously the east 260 fee t
had been filled and seasonal dwellings had been placed thereon . West of thi s
filled area was a marshland flooded at high tide and drained upon the receding
tide into the Webhannet River by a network of creeks . After the effective date
of the Act, notice was sent to the Wetlands Control Board by the Johnsons re -
questing permission to fill a portion of the land and this permission was denied .
The Johnsons then deposited fill on the land -i, ,p-ye ion ark ,. AOR

	

kq
an injunction . As the Appeals Court saw it,. thy, .i

	

w

1' . .Whether the 4ehial of the par%it . . .and
injunction . . . sfp limit tgla us,e 4 the plain iffs
of their land that such de rrvati o,N, of ,us}e amounts
to a taking of their property wi tko.ut consti tu-
tional due process and just conap4risation ." State
(ofMaine) v Johnson 265 A2d 711, 714 (1- ' )

	

-

The court went on to say ,

"Between the public interest in braking,and
eventually stopping the insidious despoliation
of our natural resources which have for so long
been taken for granted, on the one hand, and th e
protection of appellants (The Johnsons) propert y
rights-on-the -pther, the issue is cast ." i. d :

The court concluded :

"The benefits from its (the wetlands') preserva-
tion extend beyond town limits and are statewide .
The cost of its preservation should be publicl y
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borne . To leave appellants with commerciall y
valueless land in upholding the restrictio n
presently imposed, is to charge them with more

than their just share of the cost of thi s

statewide conservation program, granting full y

its commendable purpose ." id .

The court however, refused to declare the whole Act unconstitutional .

In subsequent legislation in 1971, the main legislature provide d

that if the court finds that an order of the Wetlands Control Board ,

" . . .so restricts the use of the property as t o

deprive the owner of the reasonable use thereo f

or constitutes the equivalent of a taking with -

out just compensation, . . .(the court) shal l

enter a decree that such order shall not appl y
to the wetland of the appellant, provided tha t

such decree shall not affect any wetland other

than that of the appellant . "

" . . .After the decree has been entered . . .the
Board may, after causing an appraisal to b e
made, negotiate for the purchase of the wet -

land . . . "

"If purchase or a written agreement therefor ,

has not been effected within sixty days afte r
negotiations have begun, and the Board deter -

mines that an emergency situation exists . . .
the Board shall declare that the public exi-
gency requires the taking of such wetland, and ,

with the consent of the Governor and Council ,

may acquire in behalf of the State the fee of

such wetland or any lesser interest therein b y

eminent domain . . ." Main Rev . Stat . Title 12 ,

Ch 421, Sec . 4757 .

Given these examples, what restrictions are there on exercise o f

the police power in Oregon? In thinking about constitutional restrictions o n

land use regulation in Oregon, I want to discuss briefly what we in Orego n

might want to do regarding future land uses . Next I'd like to cover some o f

the constitutional restrictions we are working with . Finally, because under -

standing the present is the only way I know of to shape the future effectively ,

there will follow a discussion of what already has been done in the area o f

land use regulation in Oregon .
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I . POSSIBLE OBJECTIVES OF LAND USE REGULATION IN OREGO N

1. Stopping Immigration . One of the objectives of land use regula-
tion, as expressed by many people, perhaps when they are feeling xenophobic, i s
to prevent further growth of Oregon . People have complained about advertisin g
Oregon as a mecca for tourist travel . They have muttered about the Californian s
moving into Oregon's recreational areas . There have even been complaints abou t
new polluting industries coming to Oregon .

Oregon is growing ; for example, between 1930 and 1960, the nationa l
population growth rate was 46 percent, the population growth in coast countie s
throughout the United States was 78 percent, and Oregon's coast grew by a phe-
nomenal 93 percent . 1 /

One technique for preventing immigration to Oregon is large lo t
zoning . This is frequently done in "exclusive" subdivisions and recreationa l
land developments . One small town, Sanbornton, located in a prime recreationa l
area in New Hampshire, increased the lot size requirements in two of its zone s
to 3 and 6 acre minimums to preserve the town's charm as a small New Englan d
town .

2. Moratoria . Several cities including Boca Raton in Florida an d
Petaluma in California have declared building permit moratoria or populatio n
limitations . Governor McCall declared a slightly different kind of moratoriu m
in his executive order of March 3, 1970 when he directed state agencies t o
stop planning for or implementing any project that would modify sandspits an d
estuaries . 2/

3. Down-zoning . Much of Oregon is already planned and zoned . I n
many cases, this planning and zoning may need to be changed as we gain more in -
sights into land use relationships . For example, the traditional planning ha s
been based on trend projection . Yet trend projection may not reflect the de -
sires of the community . The Urban and Rural Lands Committee of the Northwes t
River Basins Commission has suggested some substitutes for trend projection ,
namely the concepts of carrying capacity and quality benchmarks of life . Using
these concepts, that Committee preliminarily concludes that if we are to hav e
an income in the Northwest of $7,500 per person given the constrains of arabl e
land, pollution, livability and other factors, the maximum number of peopl e
the area can carry is 9 million . We had 6 .6 million in 1972 and will reac h
the 9 million figure in about the year 2000 . By 2020, if trends continue, w e
would have 12 million . 3/ As State Treasurer Jim Redden said in a speec h
recently :

"It's up to all of us to make certain that prime agri-
cultural lands are not used for housing tracts, and tha t
necessary development must go to the least valuabl e
agricultural lands rather than the best ." 4/

Such concepts as these may well require the down zoning of certain lands .

4. Aesthetic Zoning . Oregonians may well want to exclude certai n
"unsightly" activities entirely from areas of their towns or other regions o f
critical concern such as along highways or streams or estuaries for example .
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In its coastal zone initiative California has imposed strict controls on inter-
ference by development with the line of sight from its coastal highway to th e
ocean . 5/

5. Preserve and Enhance Recreational Activity in Oregon . Th e
Oregon blue book states :

"The resources (of fish and wildlife) provide at least te n
million man days of fishing and hunting annually for abou t
a million anglers and hunters . Hunters harvested approxi-
mately 100,000 big game animals and 1,418,000 salmon an d
164,000 steelhead ." 6/

When coupled with the 6,400 commercial fishermen who harvest $17,000,000 wort h
of fish and shellfish, 7/, protection of these natural resources becomes ver y
important to the state as a whole .

6. Prevent development in Certain Areas . The original version o f
SB 100 designated certain areas as being of critical state concern . Thes e
areas include : scenic waterways ; wild and scenic rivers ; all land within a
quarter mile of state parks and recreation areas, recreation, primitive o r
wilderness areas ; land subject to the regulation of the game or fish commission ,
the Federal Bureau of Sport Fisheries, or the Federal Wildlife Division ; county
parks and recreation areas ; parks and recreation areas under the jurisdictio n
of the State Board of Forestry and the Division of State Lands ; lands within a
half-mile of interstate highways interchanges ; all lands west of the coas t
highway, all estuarine lands extending one thousand feet inland from the mea n
higher high tide mark ; the Columbia River gorge, and lands within 1,000 .fee t
of scenic highways outside incorporated areas or 200 feet if in incorporate d
areas . Perhaps these or other areas should be included in areas protected a t
some time in the future .

7. Regulation of Certain Activities . Again looking at the origina l
version of SB 100, Sec . 32 included airports, federal highways ; mass transi t
systems ; high voltage power, gas and oil transmission lines ; and thermal powe r
plants . One version of the Federal Land Use Policy bill calls for regulatio n
of land developments . Regional shopping centers also have been suggested a s
activities deserving special regulation .

8. Preservation of Livability, Air Quality, Water Quality and Energ y
Consumption . In Portland, the Columbia Region Association of Governments i s
presently considering three alternative plans for development of the CRAG area .
The first of these is a concentration concept emphasizing development close t o
the region's center using areas presently having the most pressure for urba n
conversion ; this concept would provide some expansion in outlying cities . Th e
second alternative is a dispersion concept ; it would emphasize directing o f
urban development in proximity especially to the small outlying cities an d
would preserve agricultural land by promoting compactness and clustering . Th e
third alternative is a combination of concentration and dispersion concepts .
It would select the remaining square miles needed for development from ope n
areas close to the region centers, foothills with view possibilities, outlyin g
cities and would include a recreational community . 8/
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'I . 45 : A

9 . Channeling Growth . On January 22, 1973, Governor Tom McCal l

sent a special message to the legislature . He called for economic growth tha t

improves the quality of living and augments our respect for the environment .

To quote the Governor :

"The Willamette Valley now contains approximately three -
fourths of Oregon's population and industry . Much of the
state's growth is continuing to occur in the valley, wit h
the attending problems of conflict with the environment ,
congestion, transportation, loss of green space, and
other ills associated with large urban centers .

"It is obvious that we cannot continue to crowd peopl e
and industries into the Willamette Valley without seriou s

risk to its livability . High priority should be assigne d

to achieving a more equitable distribution of economi c

activity, to stem the tide of young people migrating fro m
rural to urban centers, and to achieve more balanced pat -

.

	

terns of economic and population growth .

	

r- I :

I am not suggesting that we do all the above, what I am suggestin g
is that many of these concepts have been proposed seriously . The problems ar e
clear . The question is what are Oregonians going to do about them ?

CONSTITUTIONAL RESTRICTION S

Given the foregoing problems and objectives, what are the constitu-
tional restrictions? You have already heard much about the taking issue . I n
addition, I would like to suggest that we have some other constitutional re-
strictions on what we can do . These include the penumbral right to travel ,
based on the privileges and immunities and the equal protection clauses of th e
federal constitution, and the due process clause . Let me commence by talkin g
about our Oregon constitution and the taking problem .

1 . Taking . The Oregon constitution is very similar to the federa l
constitution in this respect . Article 1, Sec . 18 of the Oregon.constitutio n
provides :

"Private property shall not be taken for public use, no r
the particular services of any man be demanded, withou t
just compensation ; nor except in the case of the state ,
without just compensation first assessed and tendered ;
provided, that the use of all roads, ways and waterway s
necessary to promote the transportation of the ra w
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Local communities in some areas are caught in a viciou s
dircle . Faced with decaying economics and declining
population, they cannot afford new facilities, adequate
water and sewer systems, well-planned industrial sites ,
and other amenities needed to attract new enterprises .
To break out of this circle, local communities nee d
some new tools to enable them to help themselves . " 9/
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products of mine and farm or forest or water for bene-
ficial use or drainage is necessary to the developmen t
and welfare of the state and is'declared a public use . "

This clause has been litigated many times in Oregon . Perhaps the most famou s

recent case is Thornburg v . The Port of Portland . 10/ The Thornburgs owne d
some property that was in the flight path of airplanes landing at Portlan d
International Airport . Airplanes were flying above the required level whe n
going over their property . However, the noise interfered with the Thornburg' s

use of their land . They sued the Port on a nuisance theory and the Orego n
Supreme Court said that taking was a matter of degree . In this case, the tria l
court should have allowed Mr . Thornburg to testify and the jury to determin e
whether there had been a taking . The court went on to say that the Thornburg s
needed to establish that the Port's activities unreasonably interfered wit h
their use of the property in so substantial a way as to deprive them of prac-
tical enjoyment of their land and that "this loss must then be translate d
factually by the jury into a reduction in the market value of the land ." 11 /
In The Taking Issue Mr . Bosselman has suggested as one strategy that we abando n
Mr . Justice Holmes' formulation of what constitutes a "taking" as being a matte r
of degree, and make it an "either-or" situation . 12/ It would appear that a t
least in inverse condemnation cases, the Oregon Court has gone along with Mr .
Justice Holmes in talking about a taking as a matter of degree . Of course, i n
a proper case, the court might distinguish between noise and zoning . It seems
however, that both represent a use of the property .

An interesting case spanning the taking and due process requirement s
arose out of the area around the capitol in Salem . The city of Salem had zone d
the area to prohibit commercial development based on an indication that .the
state might one day want to acquire the property including that of one Mr .
Robertson, fora mall . The Federal District Court heard the case and rule d
that the ordinance involved was :

"Arbitrary and discriminatory and that it is, in effect ,
an attempt on the part of Salem to use its police powe r
to take Robertson's property without due process of la w
and without payment of just compensation for the taking ,
and therefore violative of the guarantees of the Consti -
tutions of the United States and the State of Orego n
and, hence ; void as to Robertson ." 13/

2 . The Right to Interstate Travel . As mentioned-earlier, Oregonian s
might want to set up a fence around Oregon and restrict further population mi-
gration . While certain controls might be reasonable, others may not . The right
to travel represents a fundamental right . The right is based on the federa l
constitutional limitations tha t

"No state shall make or enforce any law which shal l
abridge the privileges and immunities of the citizen s
of the United States, (and that no state shall) . . .
deny any person within its jurisdiction equal protec-
tion of its laws ." 14/
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For example, classification on the basis of residency or non-residency i s
judged by a very Strict standard . I n - dealin g , with a right to collect aid to
families of dependent children, welfare money, the Supreme Court said :

"Since the classification here (a one-year residency
requirement) touches on the fundamental right of inter-
state'movement, its constitutionality must be judged by
th e '-stricter standard of whether it promotes a compelling
state interest . Under this standard, the waiting perio d
requirement clearly violates equal protection clause ." 15/

The First District Court of Appeals has expressed it another way in Steelhil l
Development v . Sanbornton :

"On reviewing the record, we have serious worries whethe r
the basic motivation of the town meeting was not simpl y
to keep outsiders, provided they wished to come in quan-
tity, out of town . We cannot think that expansion o f
population, even a very substantial one, seasonal or
permanent, is by itself a legitimate basis for permis-
sable objection . .Were we to.,adjudicate this as a re-
striction for all time, and were the evidence of pressur e
from land-deprived and land-seeking outsiders more real ,
we might well come to a different conclusion . Where
there is a , natural population and growth it has to go
somewhere, u-nwelcome as it may be, and in that . case we do
not think it should be channeled by the happenstance of
what town gets its veto in first ." 16 /

The court went on to say however ,

"But at this time of uncertainty as to the-right balance ,
between ecological and population pressures ., ,e_canno t
help but feel that the town's ordinance, which severel y
restricts devel•opOlent, may properly stand for the present
as a legitimate stop-gap measure ." 17 /

It is interesting that the U . S . SupremeCourt in M~ .MX ease mentioned earlier ,
went onto say in a footnote :

"We imply no view of the validity of waiting period or
residence requirements determining eligibility to vote ,
eligibility for tuition-free education, to obtain a
license to practice a profession, to hunt or fish, an d
so forth . Such requirements may promote compellin g
state interests on the one hand, or, the other, may no t
be penalties upon the exercise of the constitutiona l
right of interstate travel ." 18/

Which category do land use planning and growth controls fall into? Suppos e
the state says that one o-f its areas may grow but another--nay not, Is this a
constitutional restriction?
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3 . Due Process . Over the last year, in Oregon planning circle s
there has been much discussion about the Fasano case . Let me reiterate wha t
it says . It has two parts, a substantive and a procedural part . In the sub-
stantive part of the opinion the Supreme Court requires three separate item s
of proof in order to justify a change in zoning (outside a Comprehensive Pla n
Approval or the adoption of an overall new zoning code) 1) The change must b e
in conformance with the Comprehensive Plan ; 2) There must be shown a publi c
need for a change of the kind in question ; and 3) That need will be best serve d
by changing the classification of the particular piece of property in questio n
as compared with other available property . 19/

In terms of due process, perhaps the other aspect of the opinio n
is most important . Procedural guidelines have been set out by the cour-t . Le t
me quote :

"Parties at the hearings before the County governin g
body are entitled to an opportunity to be heard, to a n
opportunity to present and rebut evidence, to a tribuna l
which is impartial in the matter, i .e ., having had n o
pre-hearing or ex parte contacts concerning the questio n
at issue - and to a record made and adequate finding s
executed ." 20/

While the court does not emphasize constitutional due process, it is clear tha t
these concepts are bottomed on the concepts of substantial justice and fai r
play which form the very fabric of the due process clause .

III . TOOLS OREGON PRESENTLY HAS

I would like to turn now to the tools that we already have develope d
in Oregon, both under case law and legislatively to meet the possible desire s
set forth in the first part of this paper .

1 . SB 10 . As you may recall, SB 1Q mandated the Governor to pre -
scribe, amend and administer comprehensive plans and zoning regulations for land s
in the counties which were not subject to a comprehensive land use plan and a
zoning ordinance by December 31, 1971 . The bill allowed the Governor to extend
the time if the County had under consideration a comprehensive land use plan an d
a zoning ordinance and was making satisfactory progress toward final enactmen t
of such plan and ordinance . 21/ Of the 36 counties in Oregon there were to
have been 29 counties in compliance by January of 1974 . Six more are to be i n
compliance by July . In addition, in Oregon right now there are 238 cities an d
149 of those or 63 percent are presently in compliance . An additional 76 are
making progress . Of the 13 not in compliance they represent less than .01 per-
cent of the state's total population .

To proceed with compliance under SB 10, the Legislature, under SB 100 ,
transferred the power to obtain enforcement from the Governor to the Land Con-
servation and Development Commission . SB 100 provided a means to fund the Com-
mission's local planning, if such becomes necessary, through diversion fo r
'planning of cigarette and liquor tax monies normally passed through to loca l
governments .
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2. Scenic Easements and Aesthetics . Oregon has made some progres s

in trying to preserve areas of concern to it . An example of this is the con-
servation and scenic easement law passed in 1967 . This law established cate-
gories of conservation of scenic easements which wer e

" . . .designed to preserve or maintain all or part of a
natural or existing state of recreational, cultural ,
scenic, historic or other appropriate places of publi c
significance ." 22/

Under this Act, power was given to the state or any county, city park, or rec-
reation district to acquire such an easement . However, there was a strong
limitation on this power . A public agency could only acquire :

" . . .by purchase agreement or donation, but not by exer-
cise of the power of eminent domain . . ." 23/

Another example of the concern for aesthetics arose out of a junkyar d
case in Oregon City . The owners had extended their wrecking yard to additiona l
land in the city without first obtaining a permit and were prosecuted and con-
victed therefor . They challenged the zoning as being an unconstitutional exer-
cise of the police power . 24/ In interpreting the city enabling legislation ,
the Oregon Supreme Court stated that a city is empowered to wholly exclude a
business from all zones if it has a rational basis . The Court said :

"The prevention of unsightliness by wholly precluding a
particular use within the city may inhibit the economi c
growth of the city or frustrate the desire of someon e
who wishes to make the proscribed use, but the inhabi-
tants of the city have the right to forego the economi c
gain and the person whose business is frustrated is no t
entitled to have his interest weighed more heavily tha n
the predominant interest of others in the community ." 25 /

The Supreme Court has indicated here that economic growth can be weighed agains t
community interests, a good precedent to build on for balanced development .

3. Recreational Trails . Under the Oregon Recreation Trails System
Act, the State Highway Commission (now the State Department of Transportation )
was authorized to establish a system of trails for footpaths, horseback ridin g
and bicycle paths . The act sets forth extremely admirable intentions . However ,
the legislature circumscribed the functions of this act very thoroughly .

"Any power of eminent domain otherwise vested in the
State Highway Commission does not apply to any powe r
or duty vested in the Commission by The Oregon Rec-
reation Trails System Act . . ." 26/

4. Scenic Waterways . In 1970 by initiative, the citizens of th e
state of Oregon adopted a law dealing with scenic waterways . Segments of th e
Rogue, the Illinois, the Deschutes, the Minam, the south fork of the Owyhee an d
the John Day were initially included . The State Highway Commission was desig-
nated as the administrator and the procedure was set up for handling improvement s
proposed by adjacent land owners . As no satisfactory compromise could be reache d

89



regarding the proposed improvement, the Highway Commission with the concurrenc e
of the State Water Resources Board can institute condemnation proceedings if a
proposed use would impair substantially the natural beauty of the scenic water -
way . 27/ The power of condemnation exists in this case but it is substantiall y
circumscribed .

At least one case has come down under the scenic waterways law . In-
volved was a development underway before the effective date of the Act, Decembe r
3, 1970, along the John Day River . Because the work was in progress, the Orego n
Court of Appeals held that to value the property as improved on the effectiv e
date of the Act would be taking for public use without just compensation in vio -
lation of Art . 1, Sec . 18 of , the Oregon Constitution and therefore agreed tha t
the proper date to value the property for compensation purposes was the date o f
the actual taking, January 20, 1972 . 28/

5. Public Easements . The State of Oregon relied heavily on th e
argument of prescriptive easement in the Oregon coastal dry-sands case . How-
ever, the Oregon Supreme Court chose to rely on the doctrine of customary us e
by the people of the State of Oregon in prohibiting the building of fences i n
the dry-sands portion of the beach at Cannon Beach . 29/ For some time it ha s
been the policy of the state of Oregon to encourage landowners to make thei r
land available for recreational purposes . Under a change made by the 1973 legis-
lature, where land owners permitted such use the legislature has protected th e
land owners from acquisition by the public of any right to use or continue t o
use the land for recreational purposes . 30/

6. Land For Parks . As I am sure you are aware, the State Highway
Commission operates the State Parks program . The Highway Commission is-give n
the power of eminent domain over real property .

" . . .Deemed necessary for . . . the preservation of sceni c
or historic places and other objects of attraction o r
scenic value adjacent to, along or in close proximity
to state highways, or which may be conveniently reached
from or by a public highway . The Commission may i n
like manner acquire land and ground necessary for the
development and maintenance of parks, parking . places ,
auto ' camps, campsites, roadside development,'recrea-
tional grounds or forests or resorts, forest or timbe r
areas or other places of attraction in scenic or his-
toric value which in. the judgment of the Commission are
necessary for the convenience of the public, and whic h
will contribute to the general welfare and pleasure o f
the motoring public or road uses ." 31 /

This right of acquisition extends even to boat ramps and related facilitie s
associated with marine parks . 32/

7. National Environmental Policy Act . Another tool Oregonians hav e
but are not effectively using is the requirement of the National Environmenta l
Policy Act for an environmental impact statement of federal projects of majo r
significance . 33/ This requirement enables a careful evaluation of all larg e
projects affecting the environment which are permitted or funded by federal funds .
While a taking is not at issue here, at least the environmental considerations ca n
be weighed against the economic considerations involved in such projects .
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8 . SB 100 . The 1973 legislature after much discwlssiosn, horse- ,
trading, revision and hearing, finally approved SB 100 . As presently structwle,d,
the bill sets up a commission of seven members and gives it several charges .

Perhaps ultimately the most important of these charges will 'be ., t
issuance of permits for the planning and siting of activities of statewide sig-
nificance . Five activities have been specified in the legislation : publi c
transportation facilities, sewers, water systems, solid waste disposa-1 site s
and public schools . A prerequisite to exercising this permit authority is th .e
Commission's adoptions of goals and guidelines for such activities .

A second charge the Commission bears is to establish goals an d
guidelines for a re-structured comprehensive planning process . In the process :
of adoption of these goals a series of eleven public hearings must be hel d
throughout the state . Another extremely important charge found in SB 100 i s
the requirement made for citizen participation . The bill mandates the creation
of a State Citizens' Involvement Advisory Committee . Two people from this are a
have been appointed to the Committee ; they are Bob Harris of the School o f
Architecture and Lisa Fussner, a second-year law student . The Legislation als o
mandates counties to come up with plans for citizen participation . So far, 1 9
counties have submitted plans, along with 46 cities in those counties . Th e
Citizen Involvement Advisory Committee is charged by the legislation with re -
viewing these plans and making recommendations thereon to the Commission . T
think it is highly significant that the legislature chose to require such heav y
citizen involvement . I submit that what the legislature wants done is a basi c
re-structuring of our democratic decision-making processes on the state an d
local level in order to bring to bear both expert and lay concerns on question s
of land use .

To fulfill the citizen involvement requirement, the Commission i s
contemplating three waves of hearings . The first wave of these hearings will b e
directed toward inquiring what citizens throughout the state think'proper goal s
for their area and the entire area of the state should be . Citizens will als o
be asked to identify any areas or activities of critical concern . Twenty-eight
of these meetings are planned commencing on or about April 15 and runnin g

' through the middle of May . They will be in all parts of the state . I urge
your participation in these meetings .

Once the goals and guidelines are adopted, local governments mus t
conform their land use laws, including their comprehensive plans, .

	

ni ring mad

	

_
subdivision ordinances to the goals within one year after adoption . , .

	

-

To establish a series of checks and balances, the ComL*ss ies is 4 n -
volved in several review processes . It has review power over functions i t
delegates to the Oregon Coastal Conservation and Development Commission . The
Governor has designated LCDC as the state authority for reviewing grants by th e
OCC&DC in order to coordinate its activities with those of LCDC under the fed-
eral Coastal Zone Management Act . This relationship between LCDC and OCC&D C
has been very amicable and we expect that OCC&OC will receive approximatel y
$250,000 initially to aid in accomplishment of both its legislative mandate an d
LCDC's mandate .

Regarding compliance with goals and guidelines, the Commission i s
given the right to review upon petition by cities and counties, state agencie s
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or persons or groups whose interests will be substantially affected, any com-
prehensive plan, zoning, subdivision or other ordinance or regulation allege d

to be in violation of the goals and guidelines . Land conservation and develop-
ment actions (permits) can be reviewed by LCDC upon petition from any city o r

county governing body . Many environmentalists regret that "persons or group s
whose interest will be substantially affected " are denied standing under th e
legislation to seek review of state and local land conservation developmen t

actions .

Another significant charge given to LCDC is coordination of certai n

state agency activity . The legislation makes it clear that state agencies ar e
expected to comply with the goals and guidelines set forth by the Commission .

Comprehensive plans must be adopted by appropriate governing bodies at bot h

the state and local levels . 34/ The Commission is charged with cooperating

with appropriate agencies of the United States and the state with respect t o
land conservation and development . The Commission is further charged wit h
coordinating :

" . . .planning efforts of state agencies to assure confor-
mance with statewide planning goals and compatibility wit h

city and county comprehensive plans ." 35/

Furthermore, the director of the Department of Land Conservation and Develop-
ment is mandated to "coordinate the activities of the Department in its lan d

conservation development functions with such functions of federal agencies ,
other state agencies, cities, counties and special districts ." 36/ Section

21 of the Act states :

"State agencies shall exercise their planning duties ,
powers and responsibilities and take actions that ar e
authorized by law with respect to programs affectin g
land use in accordance with statewide planning goal s
and guidelines approved pursuant to this act . "

As to activities of statewide significance, if the Commission designates one o r
more activities previously mentioned as being of statewide significance, then ,

"A state agency may neither implement any such activity
nor adopt any plan relating to such activity without th e
prior review and comment of the Commission . " 37/

I read Section 27 of the Act as mandating public agencies to obtain plannin g

and siting permits for activities the Commission designates as being of state -

wide significance .

Regarding state agencies in the appeals process, if a state agenc y

adopts a regulation affecting land use a county governing body alleging conflic t
with the planning goals can seek review thereof before the Commission . Further-
more, a city or county governing body can seek review of a land conservatio n

and development action taken by a state agency . On the other side of the coin ,
a state agency can seek review of a local action taken outside the scope of th e

governing body's authority under SB 100 . Persons or groups whose interests ar e

substantially affected can also seek review of regulations alleged to be i n

violation of statewide planning goals . 38/
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TV . CONCLUSIONS

	

-

From this review of our p,©tss.i bl e, .al ter 13ti ves, .WnstTtu;t40nal re- .
strictions and present status, I conclude that Oetwer does g̀ist t c . tent.ro.1 .send
channel growth in Oregon . This power. must be used ci.rcumspi. tly, } i r rrer, -.For
example, I don't think it will be possible for Oreg on i -say-

	

t it .W911 no

	

-
grow . We may, however, by the use of . direct and i r di re :,

	

i0.Asr` .ghtilt .j
further population growth to relatively undeveloped p01► re.n of OYAegon- - L
think our Oregon courts are progressive in trying to protect our natu, ail re-, .
sources and aesthetic amenities when issues occur .

As to preventing developments in certain areas, wp i l e' tie crate oir' . -
local governments probably will not be allowed to restrict deverlopMent sglel y
for the reason that government will someday act to take the property, a due . '
exercise of the police power might well protect areas of critical concer.p . I .
see little problem with state review of certain kinds of activities of st1te
wide significance, whether they be on the present list or in_seme ,ex,paindfok . .,• 4 :• .
list that the legislature chooses to require .

If moratoria and down-zoning are used in conjunction with prac .edu
for allowing growth in other parts of the state, then I think it is possible tb
sustain such moratoria .

I appreciate this opportunity of being able to meet with you . Than k
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Presented May 23, 1974 . by JOSEPH R . ILLIAN, Ore9on ;,S,tAte Engineer's Office ,
Salem, Oregon .

	

-

The Oregon State Engineer's Office, in caoperetion with the Oregon
State Water Resources Board, expanded the GrouRd=Water Basins In-

vestigation Program in June, 1972 . This statewide program is intended to dtetae•r-
mine the general extent and characteristics of each ground-water basin and t o
ascertain the degree to which ground water may serve as an alternative to sur-
face water supplies . The initial project area was the Klamath Drainage Basi n
and work is under way in the Tillamook Bay area of the North Coast Basin .

It is fitting that a new program give an account of its origin ,
purpose, procedures, and progress .

ORIGI N

The Oregon .S .a.te Engineer's Ground-Water Basins Investigation Pro-
gram is funded on a matching basis by the United States Government and th e
State of Oregon . Federal funds are made available through the WATER RESOURCE S
PLANNING ACT . This Act, (Public Law : 89-80 : 89th Congress, S . 21 ; July, 1965) ,
provides for the optimum development of the nation's natural resources through :

1 . the coordinated planning of water and related land resources ;

2 . the -establishment o f
a. The Water Resources Council ,
b. river basin commissions ; and

3 . providing financial assistance to the states in order to increas e
state participation•in water and related land use planning .

Title III provides financial assistance to the states for comprehen-
sive land and related water resource planning activities . This is the sectio n
of the Water Resources Planning Act under which this p. gram is being conducted .
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States are required to designate a single state agency to reques t
matching funds for water and related land use planning programs under Title II I
of the Water Resources Planning Act . Authority to make such requests is grante d
to the Water Resources Board (WRB) under chapters 536 and 549 of Oregon's Re-
vised Statutes and specifically under ORS 536 .210 to 536 .550 and ORS 549 .160 .

Responsibility for describing and designating ground-water basin s
within the State of Oregon is charged to the State Engineer under Oregon' s
" Ground Water Act of 1955" . Of specific importance to this program is ORS
537 .665 which states in part :

"The State Engineer or his authorized assistant, shall pro-
ceed as rapidly as possible, to identify and define tenta-
tively, location, extent, depth, and other characteristic s
of each ground water reservoir in this state, and shal l
assign to each a distinctive name or number or both, as a
means of identification . The State Engineer or his autho-
rized assistant may make such investigation and gathe r
such data and information as may be essential to a prope r
understanding of the characteristics of each ground wate r
reservoir and the relative rights to appropriate groun d
water therefrom . "

The WRB requested that part of its Title III funds be transferre d
to the State Engineer's Office in order that ground-water basin studies coul d
be conducted in conjunction with the surface water investigations program . The
transferred funds enabled the State Engineer to establish a position to carr y
out reconnaissance ground-water investigations and to prepare follow-up reports .
This effort is intended to complement the total water and related land resource s
plan . The Ground-Water Basins Investigation Program was staffed with on e
Geologist III (Ground Water) in June, 1972 ; a part-time secretary II in June ;
and a part-time Engineering Technician (Draftsman) in December, 1972 . Th e
first ground-water basin reconnaissance investigation was conducted in th e
Klamath Basin at the request of the Water Resources Board . A report entitled ,
Interim Report on the Ground Water in the Klamath Basin, Oregon", was com-

pleted in November, 1970 . Work is under way in the North Coast region .

PURPOSE

The general purpose of the Ground-Water Basins Investigation Progra m
is to "identify and define tentatively, location, extent, depth, and othe r
characteristics of each ground water reservoir in this state ." Please note th e
word " tentative" and allow us the use of the words "reservoir" and "basin "
interchangeably . The goal is to determine to what extent ground-water supplie s
can serve to augment surface water supplies . Attention has been directed t o
planning, supervising, and preparing ground-water basin reports for each o f
Oregon's eighteen drainage basins . The reports will present the results o f
regional ground-water surveys and will be used in evaluating existing or poten-
tial ground-water resource protection and development .

During the early stages of the program, emphasis will be placed o n
the regional aspects of ground-water occurrence, movement, and character . I n
the language of the law this is the "location, extent, depth, and characteristics" .
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This overall view of the ground-water resource is an essential starting point
in understanding its characteristics and for planning for its optimum utili -
zation . Specific subareas of each ground-water basin which show outstandin g
potential, or that may be adversely affected by additional development, will -
be mentioned . For example, sand dune areas show potential for•irrcrease d
development but are vulnerable to contamination . .Once contaminated, th e
ground-water environment is extremely difficult, if not impossible, to reclaim .
Extreme care must be exercised during initial , development to avoid such con -
sequences . The future development of detailed ground-water management .,scheme s
for these areas must await indepth examinations .

Direct and indirect observations made by these early reco,n,rtai•ss•anc e
investigations will yield empirical physical models of the basing . The em-
pirical physical models will later serve as blueprints for constructing

	

-
mathematical models of the ground-water systems . When the anticipated mathe-
matical models have been completed, they will duplicate the role which ground
water playsin . the total hydrologic cycle . The ground-water models are used -
by planners in the decision making process . Experiments can be conducted t o
determine the effects of each of the various alternative plans of development .
By trial and error the effects of these plans can be evaluated in the mode l
before -attempting the actual and costly development-of the resource . The
development program can begin -after the optimum plan has been selected and
detailed by the mathematicalmodel - .

Ground-Water Report s

The single most important part of the procedure i7 nr -tilerGround-Ue.te•r
Basins Investigation Program is that of reporting the findtngs . -Observations
and measurements may be 100 percent accurate and the interpretations may be
100 percent correct ; but unless the findings are clearly reported., the infor-
mation will be nearly useless . At all stages of the prdg .rdm, attention wil l
be directed toward reporting the findings in the clearest and most concise. way ,
thereby maximizing the utility of the report .

	

-

When the ground-water basins investigation program was ex .pa+pded- i n
June of 1972, instructions were given to first present the reports in a fashio n
that would make them clear to as many readers as possible- . This meant that th e
standard approach would, in large part, have to be modified or abandoned .
Second, a clear distinction should be made between that which is-=factual -a,nd- :
that which is interpreted . In other terms, this meant compTete=h =onesty

	

► -
porting .

The first step in redesigning our ground-water reports was . :p find .
a substitute for the usual map display of information . We had to-admit tha t
many of our readers had not been exposed to extensive map reading experience .. ,
Therefore, a . procedure was developed for the construction of isometric 6100- -
diagrams of the study areas . '• Thfs adds - _a s-tep ; to the usual ,procedure, that
is, taking the "base" map and converting it into , a "base" block.diagram .
From here the procedures are analogous to the standard reporting methods ex-
cept that now the information is overlaid on three dimensional views of area s
instead of two dimensional (map) views . This method of display . is not totall y
acceptable as some areas are hidden from view behind the higher ridges an d
peaks, however, this trade off seemed warranted considering the improve d
legibility .
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In meeting the requirements of making a distinction between fact s
and interpretations, tables were designed to accompany each illustratio n
which would indicate the type of data available for use in drafting th e
illustration . In addition, the table would distinguish between the data an d
the information which was interpreted from the data . Accompanying the tables
is a verbal description of both the table and the illustration .

The hydrologic cycle is a fundamental concept in the study of wate r
resources and it serves as a convenient guide in the separation of roles o f
various water related disciplines . The hydrologic cycle has been used t o
break each report into its major components which are shown in Figures 1 throug h
4 . The cycle is initiated by evaporation from the ocean and the moisture i s
transported by air masses over land surface . This phase of the cycle is handle d
by meteorologists . Only under very special conditions does the water resource s
study team involve itself in this aspect of the hydrologic cycle .

When the water vapor has been transported over land surface, conden-
ses, and precipitates, it becomes the all important "credit" side of the tota l
water budget . For all practical purposes, the amount of precipitation falling
to land surface represents the total amount of water available to the basin .
For the purpose of groundwater studies, the precipitation which falls on lan d
surface in ground-water recharge areas must be segregated or distinguished fro m
the precipitation that falls on ground-water discharge areas . It is felt that
ground water which falls on ground-water discharge areas is largely rejected b y
the ground-water system and is either used by plants or absorbed by water defi-
cient soil or runs directly off into surface streams . As will be shown later ,
this is a natural consequence of the ground-water gradient which in discharg e
areas is toward land surface .

The return flow portion of the hydrologic cycle, as shown in Figur e
4, is the main subject for study by hydrologist and hydrogeologist alike . I n
addition to the subjects dealing with surface water and ground water, the sub-
ject of evapotranspiration losses or consumptive use is very critical to th e
accurate evaluation of a water balance . Currently, one approach the ground -
water geologist has at his disposal for estimating the amount of ground wate r
recharge is through the use of the water budget . In some evapotranspiratio n
studies, ground water recharge has been included in the values reported fo r
evapotranspiration loss . It is hoped that in the near future a coordinate d
effort between hydrologist, hydrogeologist, and those versed in estimatin g
evapotranspiration losses can produce a water balance which will more accuratel y
reflect the actual physical system .

The three phases of the return flow portion of the hydrologic cycl e
are summarized in Figures 5, 6, and 7 . Each of these areas has to be evaluated
in detail before the hydrologic budget can be completed . Each of these various
roles must be consistent with the others . The evaporation and transpiratio n
loss depicted in Figure 5 is the area in which the Ground Water Basin Investi-
gation Program is most lacking . This item in the total water budget account s
for the preponderance of water lost from a basin and an accurate estimate o f
this loss is critical to the assessment of the total water resource availabl e
for mans use . Current attempts by this investigation program to evaluate eva-
poration and transpiration lost are crude at best and drastically need th e
input of experts on this subject .
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FIGURE 2

Evaporation from the oceans and other surfac e
water bodies is the major contributor of water
to the hydrologic cycle .
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FIGURE 3

Water vapor distilled from sea water is carried
over land surface where it condenses and falls as
precipitation.

FIGURE 4

After reaching land surface as precipitation, the
water completes the cycle by return flow to the
oceans.
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FIGURE 5 One path taken by water on its return flow is through evaporation and transpiration back to
the atmosphere where it condenses and falls back to the ocean .

FIGURE 6 Water rushing downstream on its way to the ocean is the most recognized path taken in th e
return flow phase of the hydrologic cycle.

r

p

103



DISCHARGE

WATER TABL E

FIGURE 7 The subsurface or ground-water path taken by water enroute to the ocean is the subject o f
this report .

The surface return flow portion of the hydrologic cycle is illus-
trated in Figure 7 . This phase of the water budget is adequately handled b y
members of the State Engineer's surface water staff working in conjunctio n
with ground water staff . Units of measurement and estimated values are re -
ported in acre feet per year . It is hoped that more refined estimates of
stream flow characteristics in a narrower time frame can be accomplished i n
the future . However, current data on other aspects of the hydrologic cycl e
do not see accurate enough to warrant narrowing the time frame at this time .

The third phase of the return flow portion of the hydrologi c
cycle is depicted in Figure 7 . A brief summary of some of the importan t
aspects of ground water occurrence and movement will be presented in th e
remainder of this paper .
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Ground-Water Recharg e

A portion of the precipitation that seeps into t

	

grounc i n
Oregon is absorbed by soils and plants . The remaining waterrcolate$
downward through the water table . The water table marks the elevation ke- '
low which all pore spaces are filled with water . The water table is not a
flat surface as the name implies . It usually forms a subdued replica o f
the land surface . The water table stands at higher elematie

	

in ooaun tra r
terrains and at lower elevations within stream valleys . -Higher elevations o n
the water table mark the areas of GROUND-WATER RECHARGE . Ground water moves
downward and away from recharge areas towards lowlands'and ground water di- .-
charge areas .

	

-

The major regions of ground-water recharge in the State of Orego n
are the Cascade Mountains, the Blue Mountains, the Coast Range, and similar -
elevated areas possessing permeable formations and receivim . large- mounts
of precipitation . Water well information is generally sparse in mount aimus .
areas and it is difficult to accurately locate the exact recharge boun'a r!s ;
nevertheless, regional ground-water boundaries are tentatively located be-
neath major topographic divides . Please note that Oregon's law relieves un-
due pressure from the investigator when it calls for "tentative" 6e.f4rai:t4o n
of boundaries, extent, depth, and other characteristics . When data become s
available in these areas, the position of ground-water basin boundaries ca n
be refined . The major drainage divides in Oregon are shown as solid lines
on Figure 8 . Deep wells are required to withdraw water frg ground a: r
recharge areas . .During construction, wells in recharge arRe s experiette-
progressive water 1-e:uel declines as the wells are deepened, .

Ground-Water Discharge

Ground water migrates from the mountainous: re4rarge areas doter--d
through rock material toward lowland areas where it t i,ppe:ars as ground-wate r
discharge . Large amounts of ground water are forced twat* land- ri :cam a*
regional discharge within major valleys such as the Wil'iatrottei'V i:1Fey an d
Harney Valley . Large river channels such as the Willamette Logue, and Des -
chutes Rivers also constitute major ground-water discharge areas . Numerous
springs and marsh lands also serve as ground-water disth r4e areas in Or-e-gor? .

Nature has established a balance between natural recharge an d
natural discharge : Therefore, if there is an increase in the quantity o f
ground-water recharge, there will also be an increase in the quantity o f
natural ground-water discharge from the basin . If the total amount to re -
charge is insufficient to maintain a balance with the total bas ;i,g dare,
the water table elevation must decline .

	

-

Wells drilled in discharge areas generally ence ;at _th ter

	

r . ~
shallow depths . As these wells are deepened, a rise inl the :9V` w4

	

l .wel
will be experienced . The majority of data available for grau. i-wat.ee-r studie s
is from ground-water discharge areas as this is where the population is con-
centrated and where ground water is more easily obtained . Therefore, more
wells are drilled in discharge areas .
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Ground-Water Flow Systems

	

;,•,:

	

= .

Surface- wa.ter resources can- be directly -obs,eruhed- and

	

I n
contrast, ground-water bodies must be observed and measu, e'el•jtwlldi,re t1g. . • . Be,- .
cause ground water is hidden from sight, much mystery (Mystic) has lingere d
around .th.e subject of locating underground . water=s . With'a 'u.taddressing th e
subject of divining rods and water witching, it can be .staled, th.at,'g,roorr z• . •
water responds to known physical and chemical laws . Ground-water . basin's are
empirically as well, as mathentata c:al ly. ;predictable .

	

-

	

-

&, l)'UND-WATER BASIN is defined as a three-dimensional volu mi e o f
water and ea=r•trmaterial which contains the entire flow paths of all the
water recharging the ground-water system . Important features of any groun d
water basin are :

1. the geometry ,
2. the velocity and direction of ground-water m€ emient .,
3. the water-bearing characteristics of the rock mater-i al k,, and
4. the physical and chemical characteristics of the water .

FIGURE 9 Geometry of a hypothetical groundwater basin . This indicates the general change in 1) head ,
2) temperature, and 3) concentration of total dissolved solids (chemistry).
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The basin may be simple, involving only one recharge area and one discharg e
area, or complex involving several recharge and discharge areas . The cutaway
drawing shown in Figures 9 through 12 illustrates several commonly occurin g
features of ground-water basins .

There are three principal types of change occuring in any ground -
water basin . These are :

1. the change in position (movement) of ground water ,
2. the change in temperature ,
3. the change in concentration of chemical constituents ,

(see Figure 9) .

The change of dominant importance is the change in position . Th e
energy which causes ground water to move is a consequence of its positio n
and is called potential energy . The dashed lines in Figure 9 are used t o
define a potential energy field and they are called EQUIPOTENTIAL LINES .
The altitude of the water level in a well tightly cased to the bottom speci-
fies the equipotential line . For example, a water level which stands at 50 0
feet above sea level in a well which is tightly cased to the bottom, define s
a point on the 500 foot equipotential line . Ground water moves from hig h
potential to low potential at right angles to equipotential lines .

Temperatures generally increase with depth due to natural hea t
flow eminating from the interior of the earth . Earth temperatures increas e
approximately 1° Fahrenheit for every 60 feet beneath the first 100 feet be -
low land surface . Variations in earth temperatures from place to place withi n
a ground-water basin is due in large part to ground-water movement .

Note on Figure 9 that natural changes in chemical quality wil l
occur as the ground water moves through the flow system . The degree to whic h
these changes take place is highly dependent on the solubility of the roc k
materials, the distance traveled, and the residence time of the water in tran-
sit . Generally, the total concentration of dissolved constituents will in -
crease along the flow path . The general deterioration of water quality as th e
water moves through the system often leads to a very poor quality water i n
major discharge areas . These waters have sometimes been mistaken for connat e
sea waters . Chemical analyses of ground water generally makes possible th e
differentiation between sea water and brackish ground water .

Natural variations in chemical quality, temperature, and wate r
level fluctuations are all functions of depth, distance, and geologic materia l
through which the ground water moves . A ground-water body can be divided o n
the basis of size, flow distance, and common water characteristics into thre e
types of flow systems . These are local, intermediate, and regional ground -
water flow systems .

Local Ground-Water Flow Systems ,

Ground water discharged from local ground-water flow systems, suc h
as those shown in Figure 12, are recharged in an immediately adjacent recharg e
area . The local flow system may cover only a few acres and the water may cir-
culate to depths of less than 100 feet below the water table . Discharge area s
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of local systems in Oregon have characteristic low growd-water temperatures , :
ranging from 35 to 55 degrees Fahrenheit . These water temperatures are indi-
cative of shallow circulation .

	

.

Water from local systems generally contains low conc .eot•ratior s o
dissolved chemical constituents unless it moves through very soluble rock types .
There is a greater risk of oxygen supported bacterial contamination, however, -
due to the,.proximity of the shallow flow system to possible surface coAtaii-
nants .' Seasonal precipitation cycles in Oregon and the shallow nature of lo' l
systems cause wells . completed in these systems to exhibit seasonal water-leve l
changes .

Intermediate Ground-Water Flow Systems

As the name " intermediate" implies, water discharging from, inter-
mediate flow systems lies beneath l acal systems . -and above reg'i ona-T: ' systems .
Intermediate effects are noted in the ground wa .t eg's chem4c&l chOract ear tem -
perature, and degree of seasonal- water level fl .u.ctuatlon . Ground-water flow `

FIGURE 10 Local ground-water flow systems shown in cross-section through a hypothetical ground-wate r
basin.
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systems of intermediate size are characterized by one or more topographic high s
and lows, each located between a recharge area and a discharge area . Waters of
intermediate discharge areas in Oregon are characterized by temperatures rangin g
from 45° to 85° Fahrenheit . The quantity of total dissolved solids ranges fro m
100 to 800 parts per million and averages 100 to 200 parts per million . Inclu-
ded in the figure for total dissolved solids, among others, are values for sodiu m
(10 to 200 parts per million), and chloride (5 to 50 parts per million) . Mos t
of the water pumped from wells in Oregon is found to lie somewhere between thes e
extremes . It will be noted in Figure 11 that intermediate discharge areas ar e
also located in areas of local ground-water discharge . Therefore, some varia-
tion in the chemical character of water pumped from neighboring wells of varyin g
depths can be expected .

Regional Ground-Water Flow System s

Regional ground-water flow systems lie deep and at the opposite en d
of the spectrum from local flow systems . A regional flow system receives re -
charge from the highest water table elevation in the basin and discharges thi s

FIGURE 11 Intermediate ground-water flow systems

ground-water basin.

shown in cross-section through a hypothetical
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water in the lowest part of the basin, see Figure 12 . Oregon's surface water

	

J

drainage basins generally coincide with the regional ground-water basins as

	

_
shown on Figure 8 . Regional ground water may ci•rci }ate to. deptl 4n e

	

ass on
10,000 feet below land surface, with a resulting i rjictrxease in, groon l ,wa

	

.ieM.4
. perature-. Temperatures from regional systems generally range f4r . &5--df

	

. 74..
Fahrenheit to over 200 degrees Fahrenheit .

a, e

The highest water temperature recorded irr Oregon . ~, ;o~mr

	

a r well -teri*ft-if -
238 degrees Fahrenheit, from the Ponderosa Niu+r&i'ngt , erne t wel l: in l:a i hi
Long travel paths, long residence times, and high, temperetWes. :aid_ice eels
properties of water in dissolving chemical cor ■tirt r is , 'orftso4 co :i - Irtmi9lt- -
waters to be unfit for no-ma] domestic uses . The frilc

	

l :Need ]̀®-e =
i enced over long travel paths produce a dampening reff -tr •

	

se's

	

1

	

1 ei
fluctuations . For this reason, water levels on a regional ;flew s3ogt Wan lb '
expected to fluctuate only very slightly in the absence, of local' •p Lp,ifrg € 'fects

-r-

r'El.

FIGURE 12 Regional ground-water flow systems shown in cross-section through a hypothetical ground-water .

basin.
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CONCLUSION

In summary, the State Engineer's Ground-Water Basin Investigation Progra m
is attempting to construct conceptual models of the ground water resources o f
the State of Oregon . In the future our conceptual models will aid in the devel-
opment of mathematical models which can be used to quantify the resource . The
financial commitment to such a program will be considerable . However, ground
water management problems cannot be adequately solved until we have the capa-
bility of investigating the effects of various assumed stresses . With thi s
capability, the optimum scheme of development can be identified prior to larg e
scale development . Rapidly increasing population pressures are apparent to al l
of us . Additional large scale ground water development in Oregon is inevitable .
Let us proceed with a realistic and workable plan for Oregon ' s ground-water
resource development .

We have attempted here a brief introduction to the Ground-Wate r
Basin Investigation Program for the State of Oregon . It was hoped that by pre-
senting its history, purpose, and some of the guiding fundamental concepts ,
that the program might benefit from suggestions offered by the citizens of Oregon .
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Presented' May 30, 1974 by DR . V . VAN VOLK, Departmen t- of Soil Science, Orego n

State University .

Water quality can be discussed and measured with respect to eigh t
broad areas ;. namely, plant nutrients, salt concentration, sedi-

ment load, bacteriological contamination, biological oxygen .d.emand(BOD) ,
pesticide content, trace elements, and temperature .

Plant nutrients most frequently measured in waters are nitrogen an d

phosphorus . These two elements have often been cited as the most critica l
when identifying causes of lake eutrophication . However, it must be remem-
bered that, to have an algal bloom problem, all plant nutrients must be presen t
in sufficient quantities .

Salts most commonly measured in water include the ea-Liam : calcium ,
magnesium, and sodium ; and the anions : bicarbonate, chloride, and sulfate .
The total salt content may be approximated through a measurement of the elec-
trical conductivity . Generally speaking, the salt level of water reflects it s
suitability for i rri gatio4 .. One must also be, cognizant, however, that ' the

	

-
relative levels of sodium versus calcium and magnesium in the water affect th e
soil physical structure . Irrigation water with high proportionate quantitie s
of sodium ions, in contrast to the divalent calcium and magnesium ions, ma y
cause severe deflocculation problems in soils of higher clay content .

Sediment loads of streams reflect the most universal problem o f
environmental contamination . Soil erosion, from natural events such as land- ,
slides, forest fires---as well as from man-induced agricultural and forestry
practices---represents a startling loss of natural resource . Sediments play
an extremely important role in nutrient transport,in siltation of reservoirs ,
on flooded land, and in equipment damage :

Bielogieal cons-ideretions of dissolved oxygen levels. and m4ero-
biological counts must also be considered when assessing water quality, pale = %
teriological counts and distribution reflect importantly on water to be use d
for human consumption . Aquatic life species may be eliminated completel y
upon changes in the levels of dissolved oxygen and temperatU =e• .

-
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STUDY INITIATED IN 1971

With these concepts of water quality in mind, an irrigation runof f
water quality study was initiated in northern Malheur County in eastern Orego n
in the spring of 1971 . The area surrounding Ontario, Oregon was selected fo r
the initial study for several reasons . First, the agricultural land is almos t
exclusively furrow irrigated---an inefficient, in comparison to water useag e
in mobile sprinkler systems, but less expensive, system which allows the re -
turn of large quantities of surface runoff water to streams . Secondly, th e
land is intensively farmed . Crops such as onions, potatoes, and sugarbeets
which are fertilized heavily with nitrogen and phosphorus are grown .

Finally, and very importantly, the County Extension Agents and per-
sonnel on the Malheur Agricultural Experiment Station were very much inter-
ested in water quality and could collect and process the numerous water samples .
Of the eight parameters of water quality previously mentioned, only nutrients ,
salts, and sediments were assayed .

To achieve success in this water quality study, cooperation was re-
quired from many different units within the state of Oregon . Individuals from
the OSU Cooperative Extension Service, namely Mr . Warren Henninger and Mr .
Leeds Bailey who assisted in site selection and were responsible for sampl e
collection ; Mr . Paul Rath from the Department of Environmental Quality wh o
actively participated in site location, in chemical analytical work, and i n
the interpretation of results ; and Mr . Neil Hoffman, Oregon Agricultural Ex-
periment Station who also assisted in site selection and sample collections .

Quite importantly involved in the program were the irrigation dis-
tricts of the area, namely the Warm Springs Irrigation District, the Nort h
Board of Control on the Owyhee Irrigation Project, and the Vale Irrigatio n
Project . Individuals associated with these different projects assisted i n
selection of sample site locations and in the interpretation of results wit h
respect to type of land irrigated and land drainage areas . The program wa s
coordinated through the Oregon Agricultural Experiment Station which provide d
financial assistance for travel, sample shipment, and chemical analysis .

Because of widespread interest in the project, it was expanded i n
the spring of 1972 to include irrigated areas near Hermiston, Milton-Freewater ,
Baker, and LaGrande, Oregon . Cooperative Extension Agents in each area- -
Darrel Maxwell, David Burkhardt, Robert Sterling, and Earnest Kirsch, respec-
tively---assisted Department of Environmental Quality and Oregon Agricultura l
Experiment Station personnel in the selection of sample sites and the collec-
tion and processing of samples .

RESULTS OF ONTARIO STUD Y

In today's seminar, I will direct most of my comments to the result s
of the Ontario, Oregon study .

A water quality study is initiated with the selection of good wate r
sampling sites . To select the sites, a joint meeting was held to discus s
water sources, canal systems, and drainages through which the water passed o n
its way to the Snake River . As a result of this meeting, 18 sampling site s
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were located . Samples were collected on a weekly basis from May throug h
September in 1971 and thereafter on a monthly basis through 1972 and 1973 .
With this sampling frequency, trends in nutrient constituents, salt levels ,
and sediment loads could be seen as the cropping season progressed .

Upon collection of the,water samples by personnel in the Malheu r
County Extension Office, the water was refrigerated and sent in a-n ice ches t
by bus to the Department of Soil Science, Oregon State University at Corvallis .

The samples were stored in a cold room until nitrate nitrogen ,
ammonium nitrogen, phosphorus, pH, and sediment loads were measured . Wate r
soluble phosphorus was determined colorimetrically, nitrate and ammoniu m
nitrogen contents were assayed by distillation and titration techniques . The
water pH was measured by a pH meter and sediment load determined by filtratio n
and weighing .

After the nitrogen, phosphorus and sediment content were determined ,
the water samples were shipped to the Department of Environmental Quality i n
Portland for analysis of calcium, magnesium, sodium, conductivity, and tur-
bidity . Sodium, calcium, and magnesium were ascertained by atomic absorption ,
conductivity was measured with a salt bridge, and turbidity was measured b y
light transmittancy techniques .

The water samples represented four general categories : (a) source
water, (b) irrigation laterals, (c) drains, and (d) Snake River water .

First, let us look at the quality of the source waters . The con-
centration of ammonium nitrogen during the irrigation season, May throug h
October, was equal for the Snake River, the Owyhee River, and the Malheu r
River, being 0 .1 ppm in all cases (Table 1) . The nitrate nitrogen, pH, an d
sediment load was also equal for the source waters, being 0 .3 ppm, pH 7 .8 ,
and 0 .07 mg/ml, respectively (Table 2, 3, 4, and 5) . In contrast, the wate r
soluble phosphorus concentrations are different for the three rivers (Table 6) .
The phosphorus content of the Snake River was the lowest, 0 .03 ppm P04-P, wit h
the Owyhee River and Malheur River containing approximately two and thre e
times that phosphorus level in 1971, respectively . The orthophosphate leve l
in all three rivers was somewhat higher in 1972 .

The sodium, calcium, and magnesium contents of the Owyhee Rive r
and the Malheur River were very similar, being approximately 15, 15, and 7 pp m
respectively (Tables 7, 8, and 9) . On the other hand, the calcium, magnesium ,
and sodium content of the Snake River were approximately three times greate r
than that in the Owyhee and the Malheur River . The Conductivity of the Snak e
River reflected the same trend observed for the salts .

AMMONIUM NITROGEN MEASURE D

Now let us compare the quality of the source water to the qualit y
of water observed in the drains . In comparing the source waters to the drains
during the irrigation season the ammonium nitrogen is the only parameter mea-
sured which did not increase (Table 1) . The nitrate nitrogen increased fro m
0 .3 ppm in the source water to approximately 1 .2 ppm in 1971 (Table 2) . In 197 2
the nitrate nitrogen content of the drainage water averaged about 2 .5 ppm durin g
the irrigation season .
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The sediment content of the drainage water also increased markedly ,
from 0 .1 mg/ml in the source water to 0 .5 mg/ml in the drainage water in 197 1
(Table 4) . The water soluble orthophosphate phosphorus concentration increase d
from 0 .1 ppm in the source water to 0 .3 ppm in the drainage water (Table 6) .

Alkali Creek,which also carries surface runoff from irrigation, re-
flected nitrate nitrogen and sediment loads very similar to the drains sample d
(Tables 1-5) . The ammonium nitrogen content of Alkali Creek was similar to
the source waters, whereas the orthophosphate concentration was intermediat e
between source and drainage water .

The irrigation drainage waters have a marked increase in sodium ,
calcium, and magnesium as compared to the Owyhee and Malheur Rivers (Tables 7 ,
8, and 9) . Calcium and magnesium levels increase approximately threefol d
while sodium increased from 15 to 100 ppm . Alkali Creek, and it is aptl y
named, contains water with ten times as much calcium and 12 times more sodiu m
than the source water . The conductivity measurements of all the waters relate d
closely to the calcium levels (Table 10) .

In addition to the change in water quality from source to drainag e
water, one also observes marked changes in water quality parameters as a func-
tion of the time of year . Data presented in Tables 1-10 are averages of sample s
collected during the month so indicated (Tables 11 and 12) .

The ammonium nitrogen concentration in the source and drain wate r
did not change during the year (Table 1) . The nitrate nitrogen content of th e
Owyhee River and the irrigation laterals did not increase from May throug h
October (Table 2) . The nitrate nitrogen of the surface drains and the'Snake
River, however, increased during the late summer and fall of 1971 . Nitrate
nitrogen levels as high as 8 ppm were measured during the winter months . The
fall and winter sampling dates reflected times of lower stream and canal flo w
rates and a higher contribution of nitrate from subsurface water movement .

NITROGEN CONTENT

The nitrate nitrogen content of the drainage waters exceeded the 0 . 3
ppm concentration level generally attributed to minimum eutrophication level s
in a lake . The flow 'volumes of the irrigation drainage ditches were very low o r
non existent during the winter months, thus even though the nitrate nitroge n
was higher the reduced flow contributes very little water to streams . No at-
tempt was made to measure nitrate nitrogen leaching losses down through th e
soil profiles, thus estimates on nitrogen balances could not be made .

In contrast, orthophosphate levels in the source waters, the irri-
gation laterals, surface drains, and the Snake River decreased continuousl y
from May through October in 1971 (Table 6) . In most of the drains the ortho-
phosphate concentration exceeded 0 .015 ppm, a level sometimes used to designat e
eutrophic conditions . However, in the Ontario area, even the source water ex-
ceeded 0 .015 ppm orthophosphate phosphorus . In 1971 the soluble phosphorus di d
correlate with sediment levels . In 1972, during the irrigation season, th e
orthophosphate concentration remained at about the same level, rather than de-
creasing as in 1971 .

116



The sediment load of the Owyhee River, the irrigation laterals, th e
surface drains, and the Snake River decreased from May through November i n
1971 (Table 4) . The decrease in sediment load would be expected -as -tit-re-owe- -

	

- ' -

easily eroded soil is removed in the spring and early summer . The decrease i n
sediment load agreed nicely with the previously observed decrease in ortho-
phosphate concentration with the exception of the November sample date . I n
1972 the sediment level was more erratic throughout the irrigation time period .'-

The sodium, calcium, and magnesium contents and the electrica l
conductivity of the irrigation laterals, the surface drains, and the Snak e
River increased from May through August (Tables 7, 8, 9, and 10) . The sal t
increase would be anticipated as the volume of water flow decreased . Elec-
trical conductivity measurements reflected the increase in salt concentrations .

SUMMARY

In summary all elements and sediments measured in the study did in -
crease in the water as the water passed from its source through irrigate d
fields and into the Snake River . The orthophosphate level in the Owyhee Rive r
source water averaged 0 .07 ppm, which exceeded the phosphorus level shown t o
cause eutrophication in lakes, provided no other elemental deficiency exists .
Orthophosphate levels in the surface runoff waters increased, sometime s
slightly exceeding 0 .2 ppm P04-P . Thus, orthophosphate levels are sufficientl y
high to cause eutrophication in lakes under the right conditions .

Eutrophication can occur in a lake when nitrogen levels excee d
approximately 0 .3 ppm . The Public Health Service has set 10 ppm N03-N as th e
upper limit for water to be used in homes and for drinking purposes . The ni-
trate nitrogen levels observed in the surface drains did not exceed 3 pp m
during the irrigation season . However, water samples collected from surface
drains in the winter months reflected a sizeable increase in the nitrate ni-
trogen levels, a reflection of the increased percentage of percolation a s
opposed to surface runoff in the drainage water . The data reported today re-
flected largely the concentrations of elements in water that has moved ove r
the land surface . To obtain the total nutrient relationships in furrow irri-
gation systems, samples of water which has percolated through the soil mus t
also be collected and analyzed .

CONCLUSIONS

Conclusions from the Malheur County irrigation runoff water quality study woul d
include :

1. Nitrate nitrogen levels in surface drainage waters during the
irrigation season were pleasingly low, less than 3 ppm ; however ,
nitrate nitrogen levels in percolation waters must be further
studied .

2. Orthophosphate, nitrate, calcium, magnesium, and sodium level s
increase in waters as a result of furrow irrigation .
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3. In comparison to nutrients, nitrogen, phosphorus, calcium ,
magnesium, sodium ; sediments represent a larger problem i n
surface runoff waters .

4. Alkali Creek contained the highest high salt levels, highe r
than either the source waters or the agricultural drains i n
the area . Sodium adsorption ratio values indicate caution
should be exercised in using waters for irrigation in late
July and August .
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Table 11 . Sample Site Description .

Designation

Owyhee Rive r

Owyhee Lateral s

Owyhee Drain s

Vale Main Cana l

Initial Drain s

Secondary Source Water

Final Drains

	Location

Main Owyhhe Canal, iZ mile north
of Mitchell Butte ; Owyhee Canal
below Diversion from Owyhee River ;
Owyhee River South of Owyhe e
Corners ; Owyhee Main Canal a t
Siphon above Malheur Experimen t
Station .

Mitchell Butte Lateral above Entr y
of Snake River Pump Water ; Owyhee
Canal at Grand Avenue ; Ontario ,
Nyssa Canal above Malheur Experi -
ment Station; Owyhee Canal, lower
end of Malheur Experiment Station .

B-Drain ; Owyhee Drain ; Big Drain .

Vale, Main Canal near Harper .

Malheur River at Nevada Ditch Diver -
sion ; Willow Creek near Confluenc e
with Malheur River .

Nevada Ditch at Confluence wit h
Owyhee Ditch ; Malheur River a t
Nevada Ditch Diversion .

Malheur River, Confluence with Snak e
River ; Malheur River, 80 N Roadsid e
Stop ; B-Drain .

Alkali Creek

	

Alkali Creek Drain near Confluenc e
with Snake River .

Snake River

	

Snake River, Dead Ox Intake ; Snake
River at Owyhee Pumping Plant .

129



O O (l O .-I O N .-I N

OOM O .- ON .4 .4 1

1.t 4.O u1

	

.-+04 0)01

	

.--I N

VD C4 O N .' VD '.O N .t

In O In In O O O In O
.-• N .-1

	

N - ,4 .-I

	

.--I

N V0 N .t CO 00 00 .7 00

00 C1 O .--I0N , .-I N

O O M O .•I O N .-+ N

C) 01 O -'O•-i .-+ N

00C 0 .-+ON .-I N

N M C•l .--I NNN .-IN

.t V0 V0 N .' .t .t N

.t V0 VD C4 ,T .t CA ,T

■D N -1 -1

	

N

N

0'
N

In0In In0 0 0 In 0

	

I

	

.t %O VD CV ..T

	

CV .t
N CV .--I

	

.--I .-I

N'ON .t CO CO CO ..co
4N.--I .--I

H

	

H
a)

	

a)
t .1

	

a.+
a

	

a
3

	

3

	

a)

	

a)10

	

H u

	

to

O N C C O

	

N 10 G C O
H H G

	

.H O 60

	

,x

	

H H C

	

01 •r1 O w

	

. )
a e) • i

	

U s0

	

G

	

a H

	

a s • .I

	

O Ia [n O

	

W H

	

4_) M

	

H

	

Ti

	

a s

	

ro

	

H

	

•~+

	

W a
• .I Id $4

	

C A ~. [a

	

)4

	

+-
7
1 1;1' H

	

G A >+ N

	

H
ac a ca ~H

eaA
0

	

IYaara as

	

14 0 -
W a) a)

	

Z 10 •o

	

•r{

	

W a o)

	

N 'C)

	

•r i
a

	

a

	

YI G •~

	

r-4 a

	

a a a

	

'H G-

	

.i ar

	

x

	

W

	

O Ia

	

a se

	

c

	

a t o m

	

6)
,^~~
,

$
a.

	

.1 • -l u I' "-.

	

.x IE

	

s,

	

r-1 •rl u C:

	

.x Id
w 4-1

a 0 .7 H to W . CA

	

'J H on R+ d' La

.0
W

0
z

a

u
a
5
z

[0 I
a r-I
-I N.
CL rn6 r-I

W
0

130


	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22
	page 23
	page 24
	page 25
	page 26
	page 27
	page 28
	page 29
	page 30
	page 31
	page 32
	page 33
	page 34
	page 35
	page 36
	page 37
	page 38
	page 39
	page 40
	page 41
	page 42
	page 43
	page 44
	page 45
	page 46
	page 47
	page 48
	page 49
	page 50
	page 51
	page 52
	page 53
	page 54
	page 55
	page 56
	page 57
	page 58
	page 59
	page 60
	page 61
	page 62
	page 63
	page 64
	page 65
	page 66
	page 67
	page 68
	page 69
	page 70
	page 71
	page 72
	page 73
	page 74
	page 75
	page 76
	page 77
	page 78
	page 79
	page 80
	page 81
	page 82
	page 83
	page 84
	page 85
	page 86
	page 87
	page 88
	page 89
	page 90
	page 91
	page 92
	page 93
	page 94
	page 95
	page 96
	page 97
	page 98
	page 99
	page 100
	page 101
	page 102
	page 103
	page 104
	page 105
	page 106
	page 107
	page 108
	page 109
	page 110
	page 111
	page 112
	page 113
	page 114
	page 115
	page 116
	page 117
	page 118
	page 119
	page 120
	page 121
	page 122
	page 123
	page 124
	page 125
	page 126
	page 127
	page 128
	page 129

