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FOREWORD

This publication includes the papers presented
at the workshop on "Public Policies Relating to the
Development and Use of Water Resources," held at Purdue
University, November 2-5, 1965.

The conference had its beginning when members of
the North Central Extension Public Affairs Committee
expressed a need for an Extension educational program
in the area of water resource development and use.

A subcommittee, which planned the program, had
as their major audience Extension specialists in the
North Central states concerned with public problems
and issues relating to water. Conference speakers
were from various academic disciplines and public agen-
cies and their papers are presented here. The informal
group discussions, believed to be helpful to conference
participants, did not lend themselves to meaningful
reproduction and consequently are not included.

Grateful acknowledgement is given to the Farm
Foundation which, with funds from a Ford Foundation
grant, financed the instructional staff and paid the
expenses of developing the program and conducting the
conference.

Program Committee:

C. E. Klingner, Chairman
Coy G. McNabb, Co-Chairman
Carroll Bottum

Ray Penn

Robert Bevins

Faye Kerr

Garland Wood

Doyle Spurlock

Joseph Ackerman

R. J. Hildreth

Ray Lanier



ISSUES FOR EXTENSION SERVICE IN DEVELOPING
A WATER RESOURCES POLICY PROGRAM

Stephen C. Smith
Director, Natural Resources Center and
Chairman, Department of Economics
Colorado State University

As I recall my boyhood in Henry County, Indiana,
water was just beginning to be discussed at a few County
Extension meetings, along with the problems associated
with urbanization. With isolated exceptions, this range
of problems has not played a significant part in Exten-
sion programs across the nation. I shall not argue
whether "correct" emphasis was or was not given to these
areas during past years. But I do want to state my be-
lief that Extension does have an important role to play
in this field during the next 30 years. Extension cannot
escape the issues in water resources and urbanization,
if it wishes to remain the vital, educative force which
constitutes the basis of its reputation. The purpose of
this workshop is to contribute to defining the content
of such a program. My particular assignment is to look
at the broad issues which confront us today and about
which better public understanding would be helpful.

The three points around which my comments are
organized may surprise some of you. In the first in-
stance, they do not relate to water quality, flood
control, municipal water supply, recreation, irrigation,
or specifically to the other concerns associated with
water. Yet each point concerns all of these.

The first question must receive greater attention
in terms of public understanding, as well as research
and action--namely, by what institutional mechanism shall
water be brought into the direct service of man. One
such institution is our system of property rights.
Citizens in western states have been striving for over
one hundred years to develop a property system which
will provide part of the answer. In addition, organi-
zations! have been created for providing public goods

lFor example, special districts, county governments,
municipal departments, agencies of state governments,

and large federal agencies such as the Corps of Engineers,

Bureau of Reclamation, Soil Conservation Service, and the
Public Health Service, all serve as organizational
capacities in the West and East.
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to yield other answers. In the humid Midwest, the situ-
ation is viewed somewhat differently than in the West.

But the problem remains; the institutions of property

and markets do not fit water so neatly as with other
resources. With non-water resources, we are building
upon the property-market institutions, but in the water
field problems of externglities make these conventions
more difficult to apply.2 Thus, educational opportunities
are defined in terms of proposed institutional approaches.

The second point grows out of the first. How can
we develop systems of planning which, on the one hand,
allow opportunities for a decentralized democratic
decision structure, yet can handle the externalities in
a fashion which will prove acceptable?

Third, how do we expand and deepen the meaning of
a concept of integrated water resources management--
integrated in terms of the many uses of water, but also
in terms of the general environment. Parenthetically,
points two and three could be held to be inconsistent,
if extreme positions are taken. I prefer to blend the
two.

Each of these three points will be discussed to
see why they constitute issues we must face and around
which I feel Extension can define a useful role.

I.

During the last ten years, a few midwestern econo-
mists and lawyers have begun to build a foundation for
an institutional structure for dealing with water. Of
course, institutions of this type are not built by
academicians, but academicians can give direction and
purpose. It is in this role that Extension can be most
effective.

Midwestern courts and legislatures have been called
upon to sanction a system for managing water in a way
which is acceptable to the private economy. Yet water
allocation and management systems which build from the
base of our property institutions have been faced with
many problems which need not detain us today. On the
other hand, I am not so naive as to think the property
base can be or should be ignored. As the social theory
of property implies, this base is to be developed and

2Emery Castle, "The Market Mechanism, Externalities, and
Land Economics," Journal of Farm Economics, Volume 47,
No. 3, August 1965, pp. 542-556.




molded to meet today's and tomorrow's problems. Let me
note that concepts drawn from the fields of public
utilities and contracts may be suggestive as avenues
for achieving the appropriate balance between security
and flexibility of water service. Thus the formal
rights may be held by large management organizations
which provide the secure but flexible water service.

You are probably asking--is institution-building
for large water management systems a broad issue in the
United States? I think it is, for the direction of
movement is toward large, managed water systems. Let
me call your attention to the water resources map pub-
lished by the U.S. Geological Survey. This map shows
the location of major reservoirs throughout the United
States. A most striking observation is the extent to
which the major river systems are managed today. Flows
are controlled to a degree. Or more accurately, we are
taking the second step toward controlled flow systems.
Major rivers and tributaries are coming into this cate-
gory. Thus, the institutional structure managing these
water flows, the inputs, the diversions, the quality and
the quantity, as well as the adjacent land uses become
crucial. In this context the effect of urbanization is
most significant. In fact, it provides one of the biggest
aggregate changes which is just beginning to be noted and
which must be integrated into water system management.
The impact of this force needs wider understanding. At
this point water and land management join as significant
policy issues.

The integration of the diverse aspects of water
management is a relatively recent concept in terms of
attempted institutional implementation. This problem
will be discussed more fully under point three; my main
purpose for mentioning it now is to note that the exter-
nal effects from water use are of such an order to magni-
tude that they demand special attention in organizing
governmental activities from federal to local. In em-
phasizing the importance of this issue, I do not argue
for a single centralized approach. On the other hand,
the organization must be large enough to encompass major
interests, be responsible enough to negotiate and make
contracts, agd provide a service with both, security and
flexibility.

3Stephen C. Smith, "New Approaches in Organizing for
Land and Water Use," Journal of Farm Economics, Vol.
XLIV, No. 5, December 1962, pp. 1684-1694.




Emphasis is given to the service rendered by water,
taking into account the externalities. With the service
emphasis, the property right, permit, license, or even
the organization managing the flood control structure
take on new meaning as new ways of supplying the service
are envisioned. The real issue is to look at these
services demanded with inventive minds. If this is done,
we soon realize "the water problem" has large segments
of emotional involvement. This involvement may not be
bad per se--but as clearly as possible, it should be
identified. (Parenthetically, this identification is
part of the role of the Extension Service). With such
identification, an organization can be structured around
the service complex with the ability to manage the total
supply of the service within the area and in turn relate
it to external forces. In this way, both surface and
ground water may be brought into the picture, as well as
the service interdependencies. Many organizational forms
are available. The public district and state could assume
greater roles while the federal agencies should broaden
their perspective.

The "organizational approach" to providing water
services should emphasize other issues than just economic
evaluation. Evaluation is important, but emphasizing it
to the exclusion of other criteria has resulted in lesser
attention being given to the other issues--particularly
the question of repaymenz and pricing. Wantrup noted
this some ten years ago. Of course, a reason these
issues are important 1is the tendency to over invest if
the "price" incidence is spread too broadly. Some flood
control works may be in this category, as well as invest-
ments in low flow augmentation. On such issues the
organizational structure is important--for example, the
cost-sharing rules in federal programs.

I am not advocating a particular institutional
approach to water problems; there are many. But I do
urge Extension's involvement in assisting the water
publics in finding one to fit their situation. Also,
the expertise of a "third neutral party" is often badly

4S. V. Ciriacy-Wantrup, "Cost Allocation in Relation to

Western Water Policies," in Economics and Public Policy
in Water Resource Development, Ed. Stephen C. Smith and
Emery N. Castle. Ames, Iowa, Iowa State University
Press, 1964, pp. 189-208.




needed. Extension is in a position to explore alterna-
tives in a way which may not be open to other agencies.
This role is all the more important with the passage of
the Water Resources Planning Act of 1965.5 State, re-
gional and federal water resources planning takes on a
new dimension under this law. In addition, the Water
Quality Act of 1965° is being implemented. These two
pieces of legislation, plus laws of an earlier vintage
create an educational job of major proportions. The
issue is for Extension to take on the task of water
resources institution-building among the "eddies and
swirls of a fast moving stream."

IT.

The second issue for Extension is to define its
role in the complex problem of water resources planning
which is proliferating at a rapid pace. As with the
previous point, this affects all phases of water manage-
ment and use.

For some time a national program of river basin
planning has been proceeding. It now takes on a new
dimension with the passage of the Planning Act of 1965
previously mentioned. These efforts are added onto
existing agency procedures of long standing for project
planning. This is not the time nor the place to criticize
this planning process, but the role of public understanding
in this field has left something to be desired.

I say this with full knowledge of the general re-
quirements for local sponsorship, state government review,
and public hearings, as well as the necessity for politi-
cal support. The importance of these procedures is
recognized, but they are organized within the context of
making a decision and of frequent conflicting wvalue
orientation. In this structure, two points should be
noted. First, in the cross claim of protagonists, the
process of "sifting and winnowing" is difficult and at
times impossible. Second, prime attention is too fre-
quently focused on "a plan" which has been prepared and
is presented within a rather rigid set of value constraints.

In both instances, planning would have been improved
had public participation been introduced at an earlier
date and had the full array of alternative procedures for

5Public Law 89-80, 89th Congress, S. 21, July 22, 1965.

6Public Law 89-234, 89th Congress, S. 4, October 2, 1965.



action been explored. Of course, this statement shows
my own value position, as intended. However, the state-
ment could be formulated as a hypothesis for testing--
until tested, however, I shall hold it as my position.

On the first point of early participation, problems
do arise. For example, the discussion of possible courses
of action may cause fears and doubts which form rigidities
early and thus forestall future action. But discussion
under the leadership of non-action agencies may present
an opportunity too long neglected.

The second point follows, that a non-action agency
can explore alternatives in a context not so readily open
to others. Questions of flood procfing, open space
utilization of flood plains, and other opportunities
enter the discourse as a normal part of an educational
planning program.

As previously stated, the comprehensive river basin
planning program is beginning to turn out published
reports. Some of these reports go under the widely used
label of "economic base studies." One point at which an
educational program might start is to prepare popular
summaries of these detailed analyses and relate them to
issues of water quality and quantity management. The
League of Women Voters has already prepared a very
interesting brochure outlining water management problems
in the Ohio River Valley. This type of general educa-
tional background can greatly affect the intelligence
of citizen participation in water resources planning and
investment discussions. This is important, since many
water issues must pass several political tests, by vote
of the citizens or their elected representatives.

Education for water resources planning must tie
into the alternative programs for dealing with water
problems. It is at heart a public affairs educational
activity, since so much of the "water problem" is handled
as public business. Because of this characteristic, the
educator must have both, an analytical approach to the
possible water management systems and to the politics of
water. In the latter case, questions of incidence of
benefits and costs are particularly important.

IIT.

As an underlying notion in both institution building
and planning, I would like to introduce the concept of
integrated water resources management. This approach
calls for a dual approach to problems of providing water
services. On the one hand, each service must be approached



singly in order to identify all of its ramifications over
time. But concomitantly, the interrelationships of the
whole of water services must be envisaged and dealt with.
To handle the externalities, the management of the ser-
vices must be integrated through some form of institut-
tional structure. We need both approaches. I would be
the first to point out that "water is not water." Namely,
the water we drink is not the water in our effluent, nor
the water with which we irrigate, nor the water in which
we swim. An yet, the water in which we swim, and which
carries our effluent, and which returns from irrigation,
may be the water we drink. Because of these relation-
ships, a concept of integrated management is useful.

The traditional institutional setting for attacking
these water problems has been to approach them singly.
Thus we have single function agencies dealing with floods,
supply, pollution, etc. This approach has had it merits,
yvet I am suggesting that even using this approach, each
of the agencies should view its task within the total
context. In our analytical, planning, and institution-
building efforts we need to focus on integrated water
resources management, rather than just the individual
services per se. In this way, greater meaning can be
given to the individual services. Also, this approach
will aid in sorting out the contribution of water develop-
ment to economic development. In this way, by this focus,
we can understand better the conflicting and complementary
roles water must serve.

Again, this focus can be within the provence of
Extension, as it can have an interest in all of the water
services without pushing one interest for agency reasons.
Clearly, the performance of such a task is not easy and
requires skill in threading ones way in a "jungle" of
agency interests.

The word jungle is used for emphasis, for we have
seen great progress during the past ten years in inter-
agency coordination and cooperation. Let me point out,
there are many ways in which integration may take place.
Having every service within one agency does not solve
all of the problems. In fact, separate agencies may be
the desirable integrating technique in order to give
focus and thrust to an activity and to force their
dealings with each other into the open. On the other
hand, in adopting the pluralistic approach, we must
continually be alert that important issues do not go
unsolved because of excessive fragmentation of interest.
Frankly, it is at this point that "non-interest" but
interested agencies can be most helpful. Quietly raising
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questions from a sound analytical base can be very
productive.

Of course, a reason an integrated approach to
water resources is important 1is the significance of
externalities, as previously mentioned, or to put it
differently, the high degree interdependence of actions
of water management. For example, many institutions in
the West have been built around the independence of sur-
face and ground water. Clearly, they have different
characteristics. But with heavy pressure for use, their
interdependence as sources of supply is of prime interest.
With the exception of closed basins, the problem is that
they have not been fully integrated, although notable
progress has been made in recent years. And even closed
basins have been integrated with the advent of long
distance water transport.

Extension could make an impact, if it could aid in
bringing about this conceptual approach to water resources.
As a concept, it can serve as a central idea for all
agencies in approaching their problem and adjusting
themselves to the many services which water provides.



WATER ISSUES IN THE GREAT LAKES AREA*

Raleigh Barlowe
Chairman, Department of Resource Development
Michigan State University

A casual look at the map of North America or of
the world shows that the Great Lakes area enjoys a unique
position with respect to water resources. No other area
in the world has access to so large a reservoir of fresh
water. Aside from this characteristic, however, the
water issues and problems of the Great Lakes area have
much in common with those experienced throughout most of
the eastern half of the United States.

From a technical point of view, the Great Lakes
area may be defined as including all the land and water
resources found in the upper portion of the watershed of
the St. Lawrence river. It includes the watersheds of
Lakes Superior, Michigan, Huron, St. Clair, Erie, and
Ontario. On its southern side, it involves all but a
tiny fraction of Michigan plus substantial acreages in
Minnesota, Wisconsin, Illinois, Indiana, Ohio, Pennsyl-
vania, and New York. The entire northern portion of the
watershed lies within the province of Ontario.

Over-all, the watershed of the Great Lakes occupies
the surprisingly small area of only 295,000 square miles,
of which 95,000 square miles are covered by waters of
the Great Lakes. This ratio of only slightly over two
acres of watershed land surface for each acre of lake
surface provides a small base for the world's largest
reservoir of fresh water supplies. Because of the small
size of its watershed, the Great Lakes are served by
virtually no large streams. Small, relatively short
tributaries drain a host of small watersheds around each
of the lakes.

Despite its large expanse of lake surface, the
Great Lakes watershed does not provide a hugh volume of
water, as does the Columbia river basin. The area lies
within a humid region and normally receives between 28
and 36 inches of precipitation each year, about 20 inches
of which comes during the warmer months of the year.
But this is the least humid portion of the eastern states,
and the average supply of precipitation is definitely
less than that received by areas farther east or farther

*Paper presented with slide illustrations.
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south. Cool weather conditions with lower attendant
evaporation rates compensate somewhat for precipitation
shortages and permits some stretching of the water
supplies available within the region.

Water levels on the Great Lakes and water supplies
in the watershed vary considerably from year to year.
Heavy rains and local floods are reported in most years
while local drouths also are common. Observations made
during the last 90 years show that the average annual
elevations of Lake Ontario have varied within a 6.6 foot
range while those of Michigan-Huron have varied within
a 6.3 foot range, Erie within a 5.3 foot range, and
Superior within a 4.1 foot range. 1In 1951, Lakes Michi-
gan and Huron were near their maximum heights and high
lake waters washed away beaches, engulfed summer homes,
and undermined bluffs which supported mature trees.
Thirteen years later in 1964, the levels of these same
lakes were at a historic low and public action programs
were demanded as a means of stabilizing lake levels.

Major Water Resource Problems

The major water resource problem that must be
faced in the Lake States in the years to come is that of
providing adequate supplies of clean water for an ex-
panding population. Current population estimates indi-
cate that the Great Lakes area can expect around 20 per-
cent more people by 1980. Meanwhile, it is argued that
average per capita demands for water may well double in
the next 25 years. Provision of the water resources
needed to satisfy the growing demands of this increasing
population will require far more emphasis on the issues
of water quantity, or adequacy of water supplies, and
water quality.

Problems already have arisen because water is not
as freely available when and where it is desired as some
people might wish. Shortages of water supplies have had
their impact on economic developments. They have stimu-
lated discussions and sometimes legal and legislative
actions concerning water rights. With the increasing
use of water, serious problems also are arising with
respect to water quality. These problems along with
those of adequate water supplies are bound to become
more and more serious as population pressures cause
greater competition and more conflicts of interest over
the uses of water.

Looking ahead, we must assume greater demands for
use of the waters of the Great Lakes area than ever be-
fore and little if any increase in the volume of water
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available for use. Programs can be anticipated that
will store surplus waters for later use and that will
move surplus water supplies to areas of need. Comparable
developments will be used to protect water supplies from
pollution and to change water quality so that more of
this resource is available for reuse. The direction of
these expected developments indicates that the major
emphasis in water policy will center around (1) attempts
to better allocate our available water supplies, (2) the
maintenance and improvement of water quality, and (3)
management of water resources for social ends.

Major Uses of Water Within the
Great Lakes Basin

Any programs advanced for the management of the
water resources of the Great Lakes area must recognize
the multiple use nature of the water resource in this
area. The more important of these uses involve the
utilization of the waters of the Great Lakes, its trib-
utaries, inland lakes and ponds, and the ground waters
of the area for such varied purposes as navigation,
power, agriculture, residential, commercial and indus-
trial, fishing, and recreational and scenic purposes.

Historically, navigation is one of the oldest uses
of water in the Great Lakes area. Fur traders used the
lakes and streams as a highway during the 1l6th, 17th,
and 18th centuries as they established contact with the
Indians and tapped the fur-production resources of the
region. Lakes and streams were used in similar ways by
the first missionaries and settlers.

Ships of various types operated on the lakes at an
early date. Admiral Perry fought a major naval battle
on Lake Erie during the War of 1812. 1In later years
and particularly after the opening of the Erie Canal in
1825, boats carried supplies and settlers to the north-
western territories and hauled surplus products back to
the East. Other canals soon connected Lake Erie with
tributaries of the Ohio river and Lake Michigan with
the Illinois river. With the rise of lumbering, streams
were used for the floating of logs and timber.

Completion of the Sault Sainte Marie locks in
1855 and Canada's action in building the Welland Ship
Canal in 1824 and in greatly improving this canal in
1874 opened the whole lake system to commercial ship
navigation. The St. Lawrence Seaway today permits navi-
gation of the Great Lakes by foreign ocean-going vessels.
Ore boats, however, are still the navigation work horses
of the Lakes.

12



Except for the lands bordering Lake Ontario, most
of the watershed of the Great Lakes lies within an ele-
vation range of 600 to 1,000 feet above sea level. The
terrain is generally rolling to flat. Mountains are a
rarity; natural reservoir sites are scarce; and while
the area does boast several scenic waterfalls, hydro-
electric power sites are few and far between. Neverthe-
less, power and gristmill sites were settled and develop-
ed by the early settlers. Major power facilities have
been developed at Niagara Falls and hydro-power sites
of some importance have been constructed at other loca-
tions. Most of these facilities operate for brief
periods each day and are tied in with other thermal and
hydro-facilities controlled by large power companies. A
major use of water for power in the region is now associ-
ated with its need as a cooling agent both with thermal
and atomic power facilities.

From the first days of settlement, the waters of
the Great Lakes area have been widely used for agricul-
tural purposes. Domestic use and the watering of live-
stock became important with land settlement. Supple-
mental irrigation was tried on some farms during the
1800's. But, the major adoption of supplemental irriga-
tion practices came after World War II with the develop-
ment of portable aluminum pipes and fixtures. Supple-
mental irrigation is now used on many Lake States farms,
particularly for the production of potatoes and truck
crops and as a late spring frost prevention measure with
strawberries. Important as supplemental irrigation has
become with farming, however, it should be recognized
that the area of golf courses, cemeteries, and urban
lawns which are irrigated in the Great Lakes area far
exceeds the irrigated farm area.

Urban and municipal uses of water rate high in
importance and also in the volume of water utilized.
Tremendous volumes of water are pumped from surface and
ground water sources for use in homes, factories, and
commercial establishments. Most of this water is
filtered and treated before use, and most of it finds
its way back into lakes and streams. A major use for
this water is the dilution and movement of wastes.

In earlier periods, it was practicable to dump
raw organic wastes into streams and expect streams to
repurify themselves before there was occasion for reuse
of the water. Population pressures have changed this
situation. Sanitary, public health, and esthetic con-
siderations now require treatment of wastes; but the
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problem of water pollution is far from solved. Partially
treated or untreated wastes are degrading many lakes and
streams while creating esthetic nuisances.

Commercial fishing has rated in years past as an
important use of the Great Lakes. This industry has
suffered serious reversals in the last two decades as a
result of the invasion of the lakes by sea lamphreys.

A lamphrey control program is now in operation which may
permit a revival of commercial fishing if the lake popu-
lations of whitefish, lake trout, and perch again in-
crease. Meanwhile, another problem has developed with
the booming population of the alewife, another migrant
from the sea which has no commercial or sports value and
which has now taken over the lakes to such an extent
that it represents around 90 percent of the weight of
fish in the Great Lakes.

Recreation and scenic values are attracting in-
creasing public attention as high priority uses of water.
These uses have been enjoyed by some people for many
years, but new emphasis has been given to them by the
spiralling of public interest in outdoor recreation and
by the growing interest the public is showing in natural
beauty. Recreation and scenic values are associated with
a wide variety of water activities such as fishing, water-
fowl hunting, swimming, boating, waterskiing, and the
simple enjoyment of scenery.

Too Much Water

Future water policies will be concerned in most
instances with the problem of stretching normal supplies
to care for emerging demands. Unfortunately, however,
administrators of water programs must deal with wide
variations in water supplies. In some seasons and some
years, accommodations must be made for excessive supplies
of water, while on other occasions water may be in ex-
tremely short supply. Some of the leading issues in
water policy accordingly deal with the problems of too
much water and too little water.

Reference has been made earlier to the damage to
riparian properties caused by high water levels on Lakes
Michigan and Huron in 1951. Other examples of problems
stemming from too much water are provided by the season-
al floods experienced along many streams. High waters
pose few problems when they occur in forested or open
undeveloped areas. But they create serious problems
when they engulf farms, cover or wash out highways, or
inundate residential, commercial or industrial areas.
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The problem of disposing of excess waters has
given rise to tiling operations on farm lands, the
digging of deep drainage ditches, and the organization
of drainage programs that affect millions of acres in
the Great Lakes region. Levies and flood control works
have been developed along many streams. Plans are being
pushed for integrated watershed development programs
which involve the storage of surplus waters in upstream
reservoirs for discharge in periods when low flow
augmentation is desired. Other adjustments for periodic
flooding call for the flood proofing of properties lo-
cated on flood plains and for flood plain planning and
zoning measures that prevent the location of developments
susceptable to flood damage in areas where floods may
be expected.

Too Little Water

Along with its occasional problems with too much
water, the Great Lakes area suffers from occasional
drouths. Drouth periods pose problems for farmers and
home owners and sometimes lead to crop failures. Pro-
longed drouths or periods of below average rainfall can
also cause low lake levels, the drying up of streams,
and lower ground water levels. Inadequate water supplies
require the hauling of water to farmers in some areas.
They have brought losses in the recreational values of
lakes and streams. Low stream flows provide inadequate
supplies of water to properly dilute and float away the
effluent of some sewerage disposal plants. Undependable
supplies coupled with population growth also have forced
inland cities to go to the Great Lakes for additional
water supplies.

Water shortages and low lake levels have been ex-
perienced in the Great Lakes region during the past de-
cade., Four principal factors -- below average precipita-
tion, increased consumption, the dredging of deeper
navigation channels, and diversions of water from the
Great Lakes -- explain this situation.

Hydrographic data on the levels of the Great Lakes
during the past century show that Lakes Michigan and
Huron have tended to be below average in more years than
they were above average in the last half century. These
data indicate numerous years of below average precipita-
tion. Meanwhile, the number of people served by the
Great Lakes watershed has increased and the volume of
water used for irrigation, lawn watering, human transpi-
ration, and other consumptive uses has greatly increased.
One recent statistic on consumptive use indicates that

15



approximately a fifth of the water provided by municipal
water plants is not returned as waste water to their
waste disposal plants.

Navigation considerations have called for the
dredging of ship channels and the building of locks and
canals. These developments, and the dredging of a 27-
foot channel for St. Lawrence Seaway traffic in partic-
ular, have speeded the flow of water between some of the
lakes. Dredging activities undoubtedly have had some
effect in lowering lake levels. This situation is some-
what paradoxical since navigation companies need deep
water and deep channels to operate their ships at full
load capacity; yet the dredging of channels tends to
lower lake levels. Dams with locks could be provided
at the mouths of the rivers that connect the various
lakes, but this approach is unacceptable to shippers be-
cause of the added inconvenience it would entail.

The principal diversion of nonreturning waters
from the Great Lakes takes place at Chicago. Prior to
1900, Chicago secured its water supplies from Lake
Michigan, wells, and the Chicago river and returned its
waste waters to the lake. A typhoid epidemic in the
late 1890's caused the city to embark on a new program
under which the waste waters of the city were discharged
into the Des Plaines river which runs into the Illinois
and Mississippi rivers.

At present, the Chicago metropolitan sanitary
district takes approximately 3,100 cubic feet of water
per second from Lake Michigan and nearby wells which is
not returned to the lake. This is the equivalent of
two billion gallons of water per day or enough water
to fill a trench ten feet deep and ten feet wide for a
distance of 507 miles. The Chicago lake diversion is
credited with lowering the level of Lakes Michigan
and Huron by 2-1/2 inches. This diversion, however,
has been more than offset by action to reverse the
flows of the Ogoki River and Long Lake in the Lake
Nipagon region north of Lake Superior.

Numerous proposals have been made for ways and
means of countering the problem of inadequate water
supplies. 1Individual cities are going farther and
deeper for their water supplies. Numerous land owners
are building ponds for recreation and water storage
purposes. Small and larger watershed programs are being
pushed that incorporate plans for water impoundments
that can be used for low stream flow augmentation pur-
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poses. State legislation has been passed to authorize
and encourage watershed management programs. Riparian
owners are able to establish minimum lake levels, and
consideration has been given to the specifying of mini-
mum stream levels below which diversions for consumptive
uses cannot be made.

Grandiose plans also have been suggested. One of
the more imaginative of these is the so-called Parsons
or NAWAPA (for North American Water and Power Alliance)
plan which would harness waters from the Yukon, Macken-
zie, and Peace rivers in western Canada and send them
south and east for use in Canada, the Great Plains, the
Rocky Mountain states, California, Mexico, and the Great
Lakes area. One phase of this proposal would reverse
the flow of a Quebec river that now flows to Hudson Bay
and send it south into the Georgian Bay of Lake Huron.
This project would provide hydroelectric power plus
additional water for the Great Lakes but would pose
problems concerning the handling of surplus waters in
years of high lake levels.

The Parsons Plan has a suggested price tag of
$100 billion and would take 30 years to build. Bold
and imaginative thinking of this order must be expected
in the future. For the time being, however, we must
look to less expensive and more pedestrian programs for
solutions to the water supply problem. We must also
remember that water supply problems in the Lake States
appear small in comparison with the problems of more
arid regions.

One area in which very definite programs can be
expected is that of waste treatment and pollution con-
trol. Much of the water of the area is currently un-
suitable for use or is of lower quality than that de-
sired for the simple reason that inadequate measures
have been taken to treat wastes or unreasonable liber-
ties have been taken in polluting public waters. More
thorough treatment programs and stronger controls
affecting pollution practices can be expected in the
years ahead. These measures will add to water costs,
but they will add to the esthetic values associated
with water and will permit quicker and more frequent
reuse of the water supplies available.

Public Interests in Water

A final area of major concern involves expansion
and preservation of the public interests in water re-
sources. The several states have an inherent responsi-
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bility to watch over the public waters within their
boundaries and make certain that they are used in the
public interest. In times past, the public interest has
often been enhanced by encouraging private enterprise
and initiative in the use of water resources. With in-
creasing demands and more competition for approximately
the same amount of water, public policy can be expected
to play an increasingly important role in water re-
source development, use and management decisions.

Public concern over the use of water resources will
take various forms. More emphasis will be given to the
development of state water policies. The riparian
water rights doctrines accepted in the various states
will probably be modified to provide greater measures
of public control over diversions of water from lakes
and streams. Stronger police power measures will be
exercised over pollution practices.

More action can be expected in the acquisition of
public access to public waters. The undesirable aspects
of this policy in opening up some waters for unlimited
public use may be offset by zoning or other regulations
that limit the number of public users at any one time,
specify acceptable uses, or provide hours during which
particular water uses may take place.

Another significant area of public concern involves
protection of public waters against encroachments and
possible despoilation. Dredging and filling operations
can have desirable results from the standpoint of indi-
vidual operators, but controls are needed to prevent
the destruction of wildlife and fish spawning areas,
the blocking of navigation, or the creation of undesired
backwaters and 'eye-sores.' Similar controls are needed
over the use riparians are allowed to make of bottom-
lands they may hold under public waters. These controls
may call for removal of abandoned piers and limitations
on the extent to which piers may project into streams.
With the growing public interest in the preservation
of natural beauty, action programs also may be expected
that will enhance and maintain the scenic qualities of
lakes and streams.
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WATER ISSUES TO BE FACED IN THE GREAT PLAINS

Loyd K. Fischer
Department of Agricultural Economics
University of Nebraska

The conventional view has long been that the water
problems of the sub-humid Great Plains are those of
deficient quantity; whereas the problems of the more
humid areas to the east are those of water pollution.
However, this classification of problems is not tenable
with respect to either area. The Plains has, and will
have even more in the future, problems of water quality.
Conversely the Midwest and East have, and will have even
more in the future, problems of inadequate supplies of
water. In fact under most conditions water problems of
deficiencies in quantity and quality are inseparable.
Most problems of water quality would not arise or would
be easily solved if the volume of water were adequate.

Water Consumption

A common misconception as to what constitutes
consumption of water has contributed to misapprehension
concerning water problems, and to defects in water law.
Conventionally, consumptive use of water has been defined
in literature and law as the diversion of water from a
source so as to make that water physically unavailable
for an alternative use. Water continues to be available
from that same source only as it is replenished through
the hydrologic cycle.

By this definition of consumptive use, irrigation
is virtually the sole consumer of water. Whereas food
processing plants incorporate a little water into their
product and some water evaporates from cooling towers,
such consumption is nominal. For each gallon of water
that is pumped for industrial or domestic purposes very
nearly a gallon of effluent is discharged. Prodigious
water users such as hydroelectric generating plants and
barge lines divert no water from streams; and therefore
do not, according to the accepted definition, consume
water.

However from an economic standpoint, the conven-
tional definition of consumptive use is not only invalid
but seriously misleading. Furthermore, the origin and
persistence of the definition is somewhat puzzling. The
Riparian doctrine from English common law limited the
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use of flowing water to those activities which left the
stream "undiminished in quantity and quality." This
doctrine, strictly applied, virtually eliminated all
uses except the water wheel, fishing, swimming and
boating. However, the doctrine did properly recognize
that the ability of water resources to contribute to

the production of goods and services was a function not
only of the amount of water available but also of the
kind and quantity of materials dissolved or suspended in
the water.

From an economic standpoint, water is consumed
whenever it is made either unavailable or unfit for an
alternative use. Whether or not the water is diverted
from a watercourse by a particular use may not be germane
in an economic analysis. Water which floats a barge from
Omaha to New Orleans is more completely consumed by that
use than if diverted in the upper watershed for irrigation.
The net benefits to society of utilizing a given volume
of water in the Missouri-Mississippi basin for irrigation
or for barge transportation may be open to gquestion.
However, that water used to float a barge to New Orleans
is unavailable for irrigation in the Plains is not dis-
putable. To designate irrigation as "consumptive" and
transportation as "non-consumptive" is illogical.

Water Pollution

In another situation, a packing plant obtaining
water from wells may actually augment, rather than
deplete, the flow of a stream by discharging effluent
into it. But if this stream is, as a consequence,
rendered unfit for subsequent users (e.g. municipal
water supply, recreation, etc.) then the water originally
in the stream and the water pumped from wells, has been
consumed by the packing plant.

The conclusion to be drawn from the foregoing is
that the paper mill, packing plant, refinery or steel
mill which pollutes a stream so as to make the water in
that stream unfit for further use has, in fact, consumed
that water. Water even in large quantities is a resource
only if it is so located and of such quality as to be
capable of yieliding goods or services with values in
excess of the cost of utilization. In fact, polluted
water may actually have negative value as a result of
hazards to health or offensive odor, taste or appearance.
In some cases, the only costs of using water for waste
disposal are losses of esthetic values; but, depending
on the political power and value structures of the people
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whose sensibilities are being offended such costs may be
substantial indeed.

Obviously, activities are not necessarily undesir-
able or unjustified simply because they pollute water.
Waste disposal, biologically, domestically and industri-
ally, has been a legitimate function of water from the
beginning of time. Without this service from water man
could not exist. We need merely to recognize that man's
right to pollute water must be subject to restrictions
and controls as are his rights to "consume" water in the
conventional sense. Public policy must be concerned not
with water per se, but with the services which water is
capable of performing for mankind.

The use of water as a vehicle for the disposal of
waste should be subjected to the same kind of economic
scrutiny as any other use. Activities which pollute
water are justified only if they generate benefits in
excess of (1) the benefits obtainable from alternative
uses requiring unpolluted water, or (2) the cost of
restoring the water to a condition which meets the
minimum requirements of alternative uses. Even if these
conditions are met, pollution should not be allowed if
alternative methods of waste disposal cost less than the
benefits lost or costs incurred because of the pollution.

This discussion of the problems of water quality
has a two-fold purpose. The intent is to establish that
(1) the problems of water quality and those of water
quantity are inseparable and (2) problems of water pol-
lution are not restricted to the densely populated areas
of the country. Water becomes polluted whenever the kind
and concentration of materials in solution or suspension
reduce its capability to yield benefits to those who would
use it. Concentrations of pollutants rise from tolerable
to unacceptable levels as a result of either (1) the in-
\rwduc+1on of additional pollutants or (2) a reduction
in the quantity of water. For the latter reason, areas
low rainfall such as the Plains may, in the long run,

» more serious problems of pollution than do areas of
hiqhel rainfall.

Furthermore, in the long run pollutants from crop
and livestock production may pose a much more difficult
problem than do those of municipal or industrial origin.
Wastes from non-agricultural sources are often in large
volume and heavily concentrated but are relatively easy
to locate and capture for treatment. Also marginal
value productivities of water used for industrial and
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municipal purposes are high and thus justify substantial
expenditures for pollution abatement and control.

On the other hand, the wastes from crop and live-
stock production are widely dispersed. These wastes
include not only the runoff and seepage from barnyards
but also highly toxic pesticides and fertilizers; which
are dispersed over wide areas. Nitrate and phosphate
ions are appearing with increasing frequency in both
ground and surface waters in concentrations which are
detrimental to the health of wildlife, farm animals, and
people. And perhaps even more serious, pesticides of
high toxicity have on occasion appeared in lakes and
streams in sufficient concentrations to kill fish. Such
concentrations would likely be deleterious to the health
of farm animals and humans.

Farmers rapidly increase their use of chemicals
each year. The number of different chemicals, the pur-
poses for which they are used, their toxicity, the total
quantity applied and the extent of the area covered, all
are increasing at an increasing rate. Furthermore,
irrigation, which is also increasing provides a means by
which the chemicals can be carried into surface and
ground water supplies. Of course, heavy rains, which
often occur in the Plains, will also move the chemicals
from their point of application. The principal additional
danger posed by irrigation is the substantially heavier
application of fertilizers and pesticides which accompanies
irrigation. Careless or excessive application of irri-
gation water is almost certain to wash dissolved chemicals
out of the field or flush them down through the soil pro-
file to below the root zone. These chemicals, unless
they break down or degrade into non-toxic substances,
(and some are exceedingly stable) will eventually appear
in either ground or surface water.

Recently, two long-range projects designed to attack
water pollution problems in the Midwest and Far West areas
have been approved by the Public Health Services. The
projects will investigate water pollution problems re-
sulting from intensive farming operations.

The projects will cost an estimated seven million
dollars and take about seven years to complete. Head-
quarters for one - the Missouri-Red River Basins project -
will be in Kansas City, Missouri. The project includes
part or all of several states in the North Central Region:
Minnesota, Iowa, Missouri, Kansas, Nebraska, North Dakota
and South Dakota.
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Improved Efficiency in the Use of Water

As the demand for services from water increases,
two courses of action are available to provide these
services. We can either develop additional sources of
water or use the available water more efficiently. East
of the Missouri River people have traditionally viewed
water as a limitless resource. Each individual has felt
that he has had the right to use all the water he wanted
without consideration for others. Although we in the
Plains have long recognized surface water as a "scarce"
resource, we have typically had no feeling of scarcity
with respect to ground water. Whereas each of the Plains
states has developed and utilized mechanisms for alloca-
ting surface water, we have few such means for rationing
ground water. An immediate problem in each of the Plains
states is to develop a general realization that (1) ground
water is not limitless, (2) surface water and ground water
supplies are often closely interrelated, and (3) appropri-
ate allocative mechanisms must be developed, adopted and
enforced with respect to ground water. Unless such mech-
anisms are developed and applied before ground water
sources are overdeveloped severe distress will be ex-
perienced by competing users and by communities at large.

Physical Efficiency

Traditionally, public reaction to any scarcity of
water has been substantial expenditures to develop addi-
tional water supplies. The second alternative listed
above of utilizing existing supplies more effectively
and efficiently has received relatively little attention.
On the contrary, distribution of water has been on bases
which do not provide incentives for water conservation
but instead encourage excessive water use. For instance,
a large proportion of all water used in the United States
is provided to the users virtually free or at prices
substantially below cost. Where charges are made, they
are often on a flat fee basis; or when water is metered
to users the price per unit declines with quantity used.
Little wonder that water is often utilized in a wasteful
manner.

These practices, which encourage prolifigate use
of water would be sensible only if the quantity of water
were unlimited or at least adequate to meet all demands.
Placed among the inalienable rights of man seems to be
the right to prodigious quantities of water of acceptable
quality.

The perpetuation of these methods of distributing
rights to water into an era of water scarcity seems also
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to reflect the erroneous view that the demand for water
is perfectly inelastic. In other words, the view seems
to be that water users will consume a given quantity of
water irrespective of the price, up to some point where
they can no longer afford to use any water. Or stated
differently, the marginal value productivity of water
in any use is considered to be constant irrespective of
the quantity of water allocated to that use.

The views stated above are, of course, untenable
since they fly in the face of the immutable principle
of "diminishing marginal productivity." Particularly
spectacular examples of practical methods of conserving
water can be found in industry. The most common examples
involve the use of towers for the recirculation of water
used in heat transfer. More recently, shortages of
water and/or pollution control measures have induced
companies to install water treatment facilities which
permit plants to recirculate water used for a variety of
purposes. By this means a plant may cut consumption to
as little as one percent of previous levels. In some
cases, the process of treatment recovers materials of
sufficient value from the effluent to pay for the cost
of treatment. Given possibilities such as these for
water conservation, modest charges for either water or
the discharge of effluent could be expected to result
in drastic reductions in the amount of water taken in
and effluent discharged. Other water users, including
irrigators do not have possibilities for such spectacular
reductions in water consumption. However, all will likely
respond to restrictions on water supply, or increased
costs for water for waste disposal, by improving their
efficiency in the use of water.

Allocative Efficiency

The concept of efficiency in water use does, of
course, encompass more than the maximization of product
from a given quantity of water in each of a number of
uses. Of equal importance is the allocation of water
among competing users in such a pattern as to maximize
the net value product of the water. Estimates made by
researchers in New Mexico assigned gross value products
per acre foot of water of approximately $1 million to
$3 million to municipal and industrial uses.l Recre-
ational uses were estimated to yield from $200 to $300

lWollman, et. al., The Value of Water in Alternative
Uses — With Special Application to Water Use in the
San Juan and Rio Grande Basins of New Mexico, Univer-
sity of New Mexico Press, 1962. pp. 39 and 125.




per acre foot of water. By comparison, irrigation pro-
duced a gross value product of about $20 to $60 per acre
foot of water.

The magnitude of these differences is interesting
but may not be of general significance. Even with such
large differences of gross productivities, no decision
can be made concerning the appropriate allocation of a
given volume of water. Only net value productivites are
of relevance in determining appropriate allocation. No
use, irrespective of the size of the gross value product,
can lay claim to water, unless the cost of the other
necessary inputs is less than the value of what is pro-
duced. For a long time no serious competitor is likely
to come forward to compete with agriculture for water in
much of the Plains.

Agriculture is, however, a prodigious user of water.
For instance, the production of a ton of sugar or of corn
may consume 1000 tons of water. Perhaps only river navi-
gation, among major water users, requires greater quan-
tities of water for a given value of product. Given this
heavy consumption of water, agriculture would be well
advised to seek means to improve the efficiency of water
use.

Certainly the largest potential for saving water
in agriculture is in the raising of crop yields under
both dryland and irrigation. Improved varieties of
plants and improved cultural practices have a continuing
potential for improving water use efficiency. But more
impressive results can presently be achieved with fertil-
izer. In a study conducted by the USDA at Tucson,
Arizona, unfertilized barley, yielding 18 bushels per
acre, used 80 percent as much water as fertilized barley,
yielding 81 bushels per acre.

Other methods of increasing agricultural output
from a given amount of water would include:

1. Reduction of evapotranspiration losses by
cultural practices, such as limited tillage or chemical
fallow;

2. Use of more of the plant (e.g. silage or green
chop vs. grain harvest); and

3. Optimization of timing and rates of application
of water in irrigation.

In the same way that agriculture should exploit
possibilities in dryland farming as an alternative to
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increased irrigation, other goods and services might be

provided at a lower cost by alternative means. For
instance, electricity can be generated by steam plants
using coal or atomic energy. Also, until existing rail-
ways running adjacent to the river approach their capa-
city to move freight, the heavy public subsidies which
permit barge transportation on the Missouri River must
be viewed with skepticism. Under no circumstances can
any water use claim benefits in excess of the cost of
providing the same good or service by an alternative
means. By this standard not one gallon of water would
be allocated for navigation on the Missouri River either
now or in the forseeable future. The cost of such trans-
portation to date would compare favorably only with air
freight.

Summary

The primary issue facing the Plains with respect
to water is the need to make the people aware that water,
including ground water, is a scarce resource. Alternative
users and uses will compete with increasing vigor for both
ground and surface water. As a result of the low pro-
ductivities of water in irrigation and navigation, these
uses will not likely compete on economic bases with alter-
native uses when such are feasible. On the other hand,
with careful use, substantial quantities of water will
be available for irrigation in the Plains for a long
time, and perhaps indefinitely. But even where irriga-
tion rights to water are preempted by industry or muni-
cipalities, the prior rights of irrigators should be
protected.

Although agriculture is legally in a favored
position in most of the Plains states, such a preferential
position cannot be maintained in the face of overriding
economic considerations. Efforts need to be made in all
of the Plains states, particularly with respect to ground
water, to develop appropriate water law and administrative
procedures to reconcile the claims of those who compete
for the water. Particular attention needs to be given
to the problems of allocating rights to "non-consumptive"
users, as that term is currently defined. As indicated,
any use which makes water unavailable or unfit for an
alternative use has, in fact, "used up" that water in
an economic sense. Claims to the services of water should
be evaluated in th=2t light.

The use of chemicals in agriculture must be scrutin-
ized in terms of the dangers of pollution of surface and
ground water. Those who manufacture and distribute, as
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well as the farmers who apply fertilizer and chemicals,
must become aware of the potential hazards and take

steps to mitigate the problem. The alternative will
likely be the imposition of stringent regulations and
restrictions on the sale and use of such chemicals.

Such restrictions could be most onerous to an agriculture
which is becoming increasingly dependent on chemicals.

As the patterns of demand and supply change for
the various goods and services which utilize water for
their production, the patterns of water use should be
free to shift in a corresponding fashion. Of prime
importance to the effective allocation of water over
time is the development and maintenance of a legal
framework which will permit water to shift among uses
and users in response to changing demands. Included
in such a framework would be means whereby holders of
water rights could sell those rights to users with
greater potential.

Of equal importance to the allocative mechanism
is a framework of private rights and public controls
which encourages efficient use of water by all those
who acquire rightsto it. Vast opportunities exist to
improve the effectiveness of water use. Great potential
also exists for the development of additional supplies
of water; although efforts to improve the use of what
is available would appear to be currently more productive.
We who reside, gain our livelihood, and engage in our
leisure activities in the often parched Plains have a
special interest in seeing that water is well used. The
concept of "beneficial" use must be refined and enlarged
to encompass consideration of the relative productivity
of water in competing uses, as well as the productive
efficiency within particular uses. The concept of
"opportunity cost" should gain preeminence in the deter-
mination of the appropriate allocation of rights to water
among competing users. Ideally, water would not be con-
sidered "beneficially used" if additional net benefits
could be achieved either (1) by improved efficiency
within the existing pattern of use or (2) by a different
allocation of rights among users.
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NATURE AND IMPORTANCE OF WATER QUALITY
IN THE USE AND CONTROL OF WATER

John F. Timmons
Professor, Agricultural Economics
Iowa State University

Current usage of water in the United States is
estimated to exceed 320 billion gallons per day.l By
1980, within 15 years, this demand may well double.

This would mean an annual increase of around 6 per cent.
This increase would represent an annual allowance for a
population growth of around 1% per cent per year and a
per capita increase of around 4% per cent per year. How-
ever, such aggregate estimates must be redefined in

terms of water quality since particular uses of water
require specific quality characteristics.

Elements of Water Quality

The nature of the water quality problem may be
stated in terms of three elements. First, wastes or
pollution emanating from a particular use may foreclose
other uses with an equal or even higher value. Costs
of removing or remedying quality pollutants may be pro-
hibitive to the other use or uses.

Second, quality pollutants dumped as a side effect
or discharged as a treated waste of one use may increase
the cost of (or correspondingly decrease the benefits
to) another use. And further, if these costs (included
decreased benefits) affecting the second use were
assessed back to the first cost, the resulting costs
to the first use would exceed the benefits to the second
use. Or, the benefits from a second use could be ob-
tained in another manner at a lower cost. For example,
a municipality with primary and secondary treatment
leaves the water at a quality level inferior to use for
downstream recreation, i.e. swimming. However, an off-
stream impoundment which would provide the recreational
use, could be constructed at a cost less than the terti-
ary or third order treatment by the municipality.

Third, future extension of a particular use to
meet increasing future demands may be prevented by ex-
cessive costs or permitted only by higher costs involved

lH. A. Swenson and H. L. Baldwin, A Primer on Water
Quality. U. S. Government Printing Office. Washington,
D. C. 1965. p. 22.
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lake shore site planning? Should the
state employ such a site planner?

Are present plumbing and subdivision
code requirements of the State Board of
Health adequate as applied to lake or
stream shore land? Are the policing and
enforcement of these restrictions ade-
quate? If not, what should be done?

What are the possibilities of protecting
shallow water habitat and shoreside wet-
lands from filling and development? By
zoning? By purchase of easements? By
so-called conpensable regulations? By
other measures? At what level of govern-
ment?

What should be the criteria that should
govern the State Board of Health in de-
ciding whether or not to require public
sewage treatment facilities for clusters
of lake side settlement? Should public
health be the sole criterion?

Should the state's power, through the
Public Service Commission to approve

or disapprove locally proposed bulkhead
lines, be strengthened?

Do we need some general guides to help
us protect our lakes and streams from
misuse of shorelands? If so, who is to
prepare them? How are they to be imple-
mented?

In general, how can we better assure com-
pliance at the local level with present
state level lagooning, grading, sub-
division and other shoreland controls?

Should the Public Service Commission or
some other state agency be authorized
to bring summary proceedings to enjoin
proposed shoreland activities which may
be harmful? If so, how should this be
phrased?

What can we do in Wisconsin to finally
move from the talking to the action stage
in the field of flood plain regulation?
Should the state be authorized to insti-
tute these controls? If not, which level
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of government? Should the state regu-
late the primary floodway, local units
the secondary flood plain?

Water Quality Management in General

I do not have the time to explore the complexities
of water quality management with you. I want merely to
make a few general points.

First, we have treated water as a free good in the
mid-west. We have permitted industries, municipalites,
institutions and individual householders to make free
use of our water courses for waste disposal. We have
been blase about the "externalities" which upstream
polluters have dumped on downstream users. We have
only recently begun to tackle water pollution problems
on a problem shed basis. But now we are aroused. The
stench of Lake Erie has become a rallying point.

Long ago we pushed the courts into the background
so far as concerns water pollution. We were dissatis-—
fied by their inexpertise and their doctrines about a
"right" to pollute so long as the water was still of
"reasonable" quality. We turned to agencies staffed by
engineers. But we have found that the engineers are not
sufficiently concerned with total regional impact of
pollution, with the real economic and amenity costs of
it. Instead they put on blinders, look at each pollut-
er's individual situation and then make ad hoc judgments
of what he can afford in the way of improved treatment.
There has been little or no economic analysis, and the
pitiful plight of the downstream recipient of all the
"goop" has been lost in the shuffle of individually
focussed administrative orders. And these "orders"
have been treated like fourth class junk mail by some
polluters.

The setting of stream standards has often been a
facade to hide inactivity and to create the misimpres-
sion that the pollution control agency was really taking
the comprehensive view.

All of this is understandable; there has been but
a small constituency to back rigorous pollution control.
Even today in many places industrial expansion, regard-
less of consequences to watercourses, receives the
support of those who count in the local economy. But
things are changing; millions are demanding that some-
thing be done and soon. Again, the agenda quoted above
may have in it some ideas which you will find helpful
as we look ahead to the implications of these demands:
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1. Should greater local participation in
water pollution control be encouraged by:

a. Possible legislation authorizing
employment of sanitarians by counties
acting singly or jointly. Door County
has hired a sanitarian who is doing
effective educational work in explain-
ing State Board of Health private
sewage disposal system requirements.
Should counties be clearly authorized
to employ such personnel? Should
such county sanitarians be given en-
forcement powers?

b. sShould legislation authorizing the
creation of Regional Water Quality
Boards - one for each major river
basin in the state - be adopted?
There would be technical membership
representing the State Board of Health,
Conservation Department and the Agri-
cultural Extension Service. Citizen
members would represent industry,
agriculture, municipalities, recre-
ation and conservation interests.

The board would sponsor educational
meetings, would receive complaints
and suggestions and would serve as a
liaison between local people and
localities and the state water pollu-
tion control agencies.

2, Should there be legislation authorizing new
sanctions, procedures, and incentives?

a. Are new sanctions required? Should
interim fines be authorized for
failure to meet the requir ements of
one stage of a multiple stage pollu-
tion order?

b. Would it be better to concentrate all
water pollution enforcement (injunc-
tion) actions in the Dane County
Circuit Court so as to build a base
of judicial expertise in this com-
plicated field? Should private
pollution abatement actions also be
restricted to this court? Should
the burden of proof in private
plaintiffs be lessened? Should there
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be provision authorizing the court
to call on the state pollution
agency as a master in chancery in
such private cases?

c. Should there be at least one attorney
from the attorney general's staff
assigned full time to water pollution
work?

d. What about so-called effluent charges -
should the legislature authorize their
use, at least on an experimental basis?
The idea here is to charge the pol-
luter for the privilege of using
public waters for the discharge of
his wastes. The more harmful the
pollutants, the higher the charge.

How should such charges be fixed, and
how and by whom administered?

e. What about quick tax write-offs and
other subsidies? Should Wisconsin
move further in this direction? If
so, what should be the criteria? And,
what educational program and what
procedures do we need to assure that
such subsidies will work more success-
fully in the future, than have past
tax write-offs and partial exemptions?

f. Should there be special procedures
for fixing of stream quality criteria
required by the Water Quality Control
Act of 19657

g. What, if anything, can be done to
improve "follow through" to achieve
compliance with pollution orders?
Would it help to establish a procedure
to convert such orders into court in-
junctions as a matter of course?

Conclusion

In both these areas of Shoreland Uses and of Water
Quality Management, I see challenges for people engaged
in extension and adult education activities. In my own
state we are hoping extension personnel will be the
principal liaison between the state and local units so
far as concerns shoreland and flood plain regulation.

A major job of education needs to be done to get people
to accept the kinds of shoreland controls I have mention-
ed, to get people to respect and protect shoreland
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amenities. And, in the field of water pollution general-
ly people are in great need of information and help.
Public support behind pollution control orders will in
the long run prove to be the most effective "sanction."

How will extension people respond to the challenges
which are implicit in the demands of our people for water
based recreation and for a decent and attractive en-

vironment in which to live?
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WATER DEVELOPMENT POLICIES — CORPS OF ENGINEERS

Eugene W. Weber
Deputy Director
Civil Works for Policy
Office of the Chief of Engineers
U. S. Army

The water development policies applicable to the
Corps of Engineers' civil works program have evolved
over many years but the most significant and controlling
aspects of present policies are of very recent origin.
The shift from a predominantly navigation orientation
began in the late 1920's with the initiation of the
"308" reports which outlined the possibilities for de-
velopment of the nation's rivers for flood control,
hydro-power and irrigation as well as for navigation.
Following the major flood control and multiple purpose
legislation of 1936, 1938 and 1944, there was intensive
reexamination in Congress and in the Executive Branch
of Federal water policies. The inter-relations of many
water and other resource uses were increasingly recogn-
ized in the Fish and Wildlife Coordination Acts of 1946
and 1958, in water pollution control legislation in 1948,
1956, 1961 and 1965, in the Water Supply Act of 1958, in
the recreation and conservation legislation of 1963,
1964 and 1965.

The net effect of the major legislative and admin-
istrative actions of recent years has been to produce
an aggregation of Federal water and related land use
policies which is fairly complete and definitive but is
not entirely coordinated and consistent.

The attached reading list contains references to
recent reviews of the evolution of Federal water poli-
cies (Items 1, 2 and 3). The purpose of this paper is
to summarize the current Federal policies governing the
water resource planning activities of the Corps of
Engineers and to discuss policies applicable to develop-
ment of water and related land resources for various
purposes that may be served or affected by Corps of
Engineers' projects.

The most significant, and most recent, water
policy development is the Water Resources Planning Act
of 1965 (Public Law 89-80). Under this act, there has
been established a Water Resources Council, consisting
of the Secretaries of Agriculture, Army, Health, Educa-
tion and Welfare and Interior and the Chairman of the
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Federal Power Commission.

The Council has the two principal duties of form-
ulating the policies to be followed by Federal agencies
in planning and developing water and related land re-
sources and of reviewing the plans developed regionally
for those purposes.

The act recognizes the need for plans that encom-
pass the possible actions by all levels of government
and private initiative in the management of water re-
sources. It provides for financial assistance to im-
prove the states' potential for water planning and for
the establishment of river basin planning commissions
composed of State and Federal regional representatives.

The new Water Resources Council provides an im-
portant new opportunity for improving the formulation
and implementation of Federal water policies. This is
illustrated in the policies, standards and procedures
which have been printed in Senate Document 97, 87th
Congress (Reading List Item 4). The S. 97 policies were
jointly recommended by the Secretaries of Agriculture,
Army, HEW, and Interior as an ad hoc council before
passage .of the Water Resources Planning Act. The poli-
cies were approved by the President on May 15, 1962.

The S. 97 policies and standards now provide a
common basis for Federal agencies in the formulation,
evaluation and review of plans for development of water
and related land resources. This tends to reduce
differences in practices which were possible under the
various legislative authorities which evolved at dif-
ferent times for different purposes and permitted a wide
range of interpretation and application by the agencies
on similar problems.

The new standards call for a comprehensive and
long-range viewpoint in planning with full consideration
of all types of water demands and development possibil-
ities.

The standards are generally consistent with the
"Green Book" originally developed in 1950 (Reading
List Item 5). Initial plan formulation and evaluation
are to follow precise principles based on tangible
values. The extent of departure from optimization of
monetary values necessary to give weight to intangible
or unevaluated factors is to be clearly outlined.

The standards also stress the need for outlining
and presenting to decision-makers alternative solutions
in order that variations in objectives, policies, timing
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and other factors may be considered in adopting plans
for action.

Thus, a much improved basis for plan formulation
has been officially adopted and is becoming increasing-
ly reflected in the plans currently being presented by
the Corps of Engineers for consideration by the Congress.

Policies for cost allocation and cost sharing were
not covered in detail in the S. 97 statement. These
matters are scheduled for intensive future analysis
under the Water Resources Council. Since the issuance
of the original "Green Book" in 1950, it has been the
practice in the Corps to allocate costs among the pur-
poses of a multiple-purpose project in accordance with
the "Separable Costs—--Remaining Benefits" method except
in special cases where it is considered that more eg-
uitable results are obtainable by some other method.

In the remainder of this statement, the current cost
sharing and related policies applicable to the various
water uses in the Corps of Engineers' program are out-
lined.

Commercial Navigation

The Federal Government generally bears the entire
construction costs of commercial navigation projects
and operates and maintains the projects. Aids to
navigation are fully Federal.

Non-Federal interests are generally required to
provide terminal facilities, dredging in bathing areas,
and the necessary lands, easements, rights-—-of-way and
spoil disposal areas with retaining dikes, therefore,
make necessary alternations or relocations of utilities;
participate in bridge changes under the Truman-Hobbs Act
of 1941 as amended; and make a cash contribution for
special benefits, as in "single-user" cases, or for
land enhancement due to fill from dredged spoil from
project areas.

Recreational Navigation

The Federal Government will assume not more than
50 per cent of the construction costs of the general
navigation facilities (breakwater, entrance and main
access channels, and public anchorage basins) serving
recreational craft, and 50 per cent of minimum basic
on-shore recreational facilities, such as parking,
picnicking, safety and sanitary facilities. Operation
and maintenance of the project structures and areas,
and provision and maintenance of navigation aids may be
entirely at Federal expense but non-Federal interests
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are encouraged to take over maintenance and operation of
shore facilities whenever possible.

Non-Federal interests are required to provide 50
per cent of the construction costs allocated to recre-
ational navigation and on-shore recreational facilities,
and all lands, easements, rights-of-way, a public wharf
open to all on equal terms, and all servicing and self-
liquidating facilities, including dredging in bathing
areas, and necessary policing and other services.

Flood Control

Current flood control cost-sharing is based on
the provisions of the 1936 Flood Control Act as amended
by the Acts of 1938 and 1941.

The Federal Government generally assumes the en-
tire cost allocable to flood control in reservoir pro-
jects and the construction cost of local protection
projects.

The general Federal policy on local cooperation
for flood control, repeated in each of the authorization
Acts since 1936, provides that construction of local
protection projects shall not be undertaken until States,
political subdivisions thereof, or other responsible
local agencies have given assurances satisfactory to the
Secretary of the Army that they will (a) provide with-
out cost to the United States all lands, easements, and
rights-of-way necessary for the construction of the
project, except as otherwise provided herein; (b) hold
and save the United States free from damages due to the
construction works; (c) maintain and operate all the
works after completion in accordance with regulations
prescribed by the Secretary of the Army. These are
known as the "a-b-c" provisions.

A special cash contribution may be required of
non-Federal interests in cases where appreciable en-
hancement (increased land utilization) benefits of a
windfall nature are expected with the project. This
contribution is generally 50 per cent of the project
allocable to such enhanced use.

Small Flood Control Reservoirs

When small reservoirs serve in lieu of other types
of local protection measures or the benefits are con-
centrated in one locality, consideration is given, on
a case by case basis, to requiring non-Federal interests
to share in the costs to an extent similar to the re-
quirements for local protection projects.
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Major Drainage

Construction costs, including lands, allocated to
major drainage are shared on a 50-50 basis, with non-
Federal interests required generally to contribute their
share in cash or equivalent work, as well as providing
the rest of the usual "a-b-c" provisions of local co-
operation.

Irrigation

When irrigation is a function of a Corps reser-
voir, costs allocated to irrigation are recovered by
the Bureau of Reclamation in accordance with Reclama-
tion Law.

Hurricane, Tidal and Lake Flood Protection

The Flood Control Act of 1958 authorized several
hurricare flood protection projects, with the Federal
Government to bear 70 per cent, and non-Federal inter-
ests to bear 30 per cent of the total first costs of
projects for this purpose. The total first costs for
cost-sharing include all construction, lands, easements,
rights-of-way, and relocations. When the cost of land,
easements and rights-of-way amount to less than 30 per
cent of total first costs, non-Federal interests pro-
vide these items plus a cash contribution; when they
exceed 30 per cent, they become the minimum require-
ments. Depending on the nature of the works involved,
part or all of certain items of operation and mainten-
ance, which would normally be borne by non-Federal
interests, may preferably be performed by the Federal
Government (such as operation of navigation gates in
hurricane barriers.) 1In such cases, non-Federal inter-
ests may be required to contribute additional costs
equivalent to their responsibility for future operation
and maintenance costs.

Hydroelectric Power

The costs allocated to the hydroelectric power
function in Corps of Engineers' multiple-purpose pro-
jects are repaid by the beneficiaries through the medium
of the rates set by the Federal power-marketing agencies
with the approval of the Federal Power Commission for
sale of power. The marketing agencies of the Depart-
ment of the Interior and the Tennessee Valley Authority
are consulted on the marketability of project power
during investigations.

Water Supply Storage

Where storage for municipal and industrial water
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supply is made available by multiple-purpose projects,
water users are required to pay the cost allocated to
such storage. The Water Supply Act of 1958 (Title III,
Public Law 85-500), approved 3 July 1958, provided that
State or local interests contract, or give assurances
that they will contract, for the use of such storage on
a basis which will permit paying out the costs allocated
to water supply within the life of the project and with-
in 50 years after the water supply storage is first used.
Water supply costs to be repaid by non-Federal interests
include interest at a rate prescribed annually by the
Secretary of Treasury. Where water is not used immedi-
ately for water supply, no interest on the investment

is charged until use up to a period of 10 years.

Water Conveyance Facilities

Costs allocated to water conveyance are assigned
to non-Federal interests except for such portions as may
equitably be assigned to the Federal Government, as, for
example, where a Federal installation would be served,
or for that portion used for widespread water quality
control. Reimbursement provisions are same as for water
supply storage except that there is no waiver of interest
awaiting future use. Maintenance and operation are the
responsibility of the non-Federal interests.

Water Quality Control

The Federal Water Pollution Control Act of 1961
(P.L.. 87-88) amended P.L. 660-84th Congress to include
storage in Federal projects for regulation of stream
flow for water quality control under certain criteria,
with Federal assumption of the costs if the benefits are
widespread or national in scope. These conditions in-
clude interstate and geographical considerations, type
of pollutants, availability of alternative solutions,
distribution and costs of pollution abatement measures
for which stream-flow regulation is a necessary supple-
ment, number and diversity of beneficiaries, and
special Federal interest areas.

Outdoor Recreation at Reservoirs and
Navigation Projects

The Federal Water Project Recreation Act of 1965
(P.L. 89-72) provides, subject to a statement of intent
by non-Federal interests to cooperate in an agreed-upon
plan for development of recreational facilities at a
reservoir and navigation projects, that the Federal
Government may assume not more than 50 per cent of the
separable costs of including recreation and fish and
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wildlife enhancement as a project purpose, plus all of
any joint costs allocated thereto. Non-Federal interests
must also agree to administer the recreation facilities.
In the absence of local expression of intent to cooperate
as above, no recreation facilities would be provided ex-
cept incidental to other purposes or as a minimum for
public health and safety at pre-existing access points.

Fish and Wildlife Conservation

The costs of remedial measures that are economic-
ally justified for the mitigation of project-caused
damages to fish and wildlife are allocated to the pro-
ject functions involved, and borne in an equitable
manner by the interests concerned with those functions.
The allocated costs of justified measures for the con-
servation and enhancement of fish and wildlife may be
borne by the Federal Government when they are parts of
a national or basin program for fish and wildlife de-
velopment in accordance with the Fish and Wildlife
Coordination Act of 1958 (P.L. 85-624) as determined by
the Federal and State conservation agencies.

Beach and Shore Protection

Federal assumption of costs in shore and beach
protection may be recommended in accordance with the
following:

1 Maximum level of Federal Aid
Shore Category Construction : Maintenance
I Federally owned 100% 100%
IT Publicly owned, non- 70%1 None

Federal parks and con-
servation areas

III Publicly owned, non- 50%l None
Federal other than parks
and conservation areas

IV Privately owned, where 50% Multiplied
protection will result by the ratio of
in public benefits public benefits

along Cat. IV
shore to total
benefits along

V Privately owned, pro- tat. IV shore,

tection will not result None None
in public benefits sus-
ceptible of evaluation

lCost—sharing percentages do not apply to lands, ease-
ments and rights-of-way.
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Interest Rate Practices

When evaluating benefits in terms of the costs of
the alternative that would be used to realize the bene-
fit in the absence of the water project, the interest
rate (private or public) this would be relevant to the
alternative is used. (Paragraph V-D-2, Senate Document
97, 87th Congress).

In discounting future or projected costs and
benefits, for inclusion in plan formulation and evalua-
tion, the discount rate used is that prescribed annually
by the Treasury and is based on the average rate of
interest payable by the Treasury on the interest-bearing
marketable securities of the United States outstanding
at the end of the fiscal year preceding such computation,
which, upon original issue, had terms to maturity of 15
years or more. The computed average rate is rounded to
the next lower 1/8 per cent. (Paragraph 7-2, Senate
Document 97, 87th Congress). For water supply reim-
bursement the same formula is used but the computed
average is not rounded.

The current prescribed interest rates for Fiscal
Year 1966 are:
For plan formulation 3 1/8%

For reimbursement of 3.222%
water supply costs

Period of Analysis

Current Corps policy in project formulation and
evaluation is to analyze reservoirs and mainline levee
protection on the basis of a 100 year useful life and
all other water resource purposes on a 50-year basis,
or less if appropriate.
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PRESENT WATER DEVELOPMENT POLICIES
DEPARTMENT OF THE INTERIOR

Robert W. Nelson
Deputy Assistant Secretary of the Interior
Water and Power Development

You asked that my discussion here today on water
policy include such things as a reconciliation of con-
flicts in the use of water, cost-sharing policies of the
Federal Government, and repayment. In reviewing the pro-
gram schedule, I noted that I was to follow Eugene Weber
representing the Corps of Engineers. In order to avoid
unnecessary duplication, Gene and I agreed to divide the
subject between us. It seemed logical to us that since
he was first on the program, and since the first stage
in water resource development is the formulation and
justification of a project, that he should discuss these
subjects with you, and that I should cover those matters
relating to cost allocation and repayment.

Before doing so, however, I should like to make
two observations. First, the problem of reconciling
conflicts for the use of scarce resources, which
Mr. Weber has discussed, is most difficult. I suspect
it may be even more difficult for the Department of the
Interior than in other agencies. This is because Inter-
ior is responsible for a number of programs which some-
times find themselves in sharp conflict. These are the
programs of the Bureau of Reclamation, the Fish and Wild-
life Service, the National Park Service and the Bureau
of Outdoor Recreation. Where conflicts are encountered
in the development of water resources, particularly a-
mong these agencies, it is the Secretary's responsibility
to harmonize the competing uses in the optimum manner.
This obviously is a most difficult job. It is impossible
to completely satisfy all interests. And they may be the
subject of debate on occasion in the press and elsewhere.
There are many cases, however, and I might add by far the
majority, where such functions as water conservation,
flood control, fish and wildlife, and recreation are
harmoniously combined. Unfortunately, however, these
are not the ones which are generally brought to the
attention of the public at large.

My second point is that Assistant Secretary Holum,
who is my immediate supervisor, is responsible for the
policy supervision of five agencies in the Department.
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These include the Bureau of Reclamation, which I have
previously referred to, the Bonneville Power Admini-
stration, the Southeastern Power Administration, the
Southwestern Power Administration, and the Office of
Saline Water. The responsibilities of these agencies
may be roughly grouped into three categories. These
would include the development and conservation of our
water resources, the marketing of hydroelectric power,
and the development of the science and technology of
desalting water.

The Bonneville Power Administration, the South-
eastern Power Administration, and the Southwestern
Power Administration are all power marketing agencies.
The Bureau of Reclamation, which is the primary water
resource development agency of the Department, also
markets power in most of the 17 Western states. The
northwestern states, which are served by the Bonneville
Power Administration, is the major exception.

By congressional direction, the Department of the
Interior markets all power produced at all Federal pro-
jects, except in the TVA area. It also markets irri-
gation water in the 17 Western states produced at its
own projects as well as those of the Corps of Engineers.
The Corps of Engineers and the Bureau of Reclamation
both market water for municipal and industrial purposes.
Also, both of these agencies are responsible for secur-
ing reimbursement as required under the Federal Water
Project Recreation Act which was approved by the Presi-
dent in July of this year.

I believe this background is important so that you
understand that the Corps and Interior agencies are
deeply involved in matters of repayment of Federal pro-
jects.

Repayment requirements for the various functions
included in Federal projects vary from one function to
another. Municipal and industrial water, as well as
commercial power, are reimbursable with interest while
irrigation is reimbursable without interest. Part of
the costs for fish and wildlife and recreation are reim-
bursable with interest. To the extent the beneficiaries
can be identified, the function of water quality control
is subject to reimbursement. Flood control has tradi-
tionally been considered to be nonreimbursable. However,
I should point out that some repayment in the form of
cost-sharing is required for local protective works.

Cost Allocation

Because of the variation among functions in the
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reimbursable requirements, or the cost-sharing arrange-
ments as many people now refer to them, it is necessary
to allocate the construction costs of multiple-purpose
projects. Much has been written on the subject and some
people are prone to despair that there is no prospect of
ever devising a procedure which will result in an equit-
able sharing of both the cost and savings resulting from
multiple-purpose construction. The initial efforts in
this direction were based upon the use of physical cri-
teria such as use of space or use of water. However,

it soon became obvious that there was little if any re-
lationship between such physical criteria and the actual
benefits derived from the functions involved. For in-
stance, flood control space may be held vacant in a
reservoir in anticipation of a flood for many years be-
fore it is actually used. On the other hand, irrigation
water from a reservoir might be used every year. Also,
the physical criteria approach did not provide a common
denominator for all functions. Some required empty
storage space, some required a full reservoir, and some
were served by water as it was withdrawn. It was because
of the difficulty associated with the use of physical
approaches that attention was subsequently turned to the
possibility of allocating costs on the basis of economic
criteria or benefits. However, experiments with the
procedure soon revealed that the benefit approach might
be secured in alternative ways more economically, and
also, in spite of efforts to develop uniform procedures
for the evaluation of benefits among functions, there
are still some substantial differences.

After having experimented with both of these pro-
cedures, attention was given to the possibility of using
a method which involved a combination of physical and
economic criteria. The procedure now in use by most
Federal agencies involves such an approach. It is re-
ferred to as the Separable Costs Remaining Benefits
method, and I confess, is as complicated as the name
suggests. I will not attempt to explain it in detail
except to note that under the procedure the maximum
allocation to any function is limited by the lesser of
the benefits or the alternative cost of serving that
function. On the other hand, the minimum allocation to
any function is based upon the separable costs or the
amount of cost that could be eliminated from the project
if the particular function were eliminated. The appli-
cation of this procedure, if done correctly, is compli-
cated and time-consuming. Many people have suggested
that the detail involved is not warranted by the accur-
acy of the data used, particularly in the benefit eval-
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uation. Others have suggested that even more precise
allocations could be secured. These would even be more
detailed and time-consuming than the present procedures.
In general, I believe refinement can be made in the area
of cost allocation but even so the procedure could even
then not be referred to as an exact science.

Since the Department of the Interior is responsi-
ble for marketing the services of certain functions pro-
vided by the Corps of Engineers projects, namely, power
and irrigation water, questions have been raised from
time to time about who should be responsible for pre-
paring the cost allocations. At the present time it is
generally agreed that the construction agency is re-
sponsible for allocating the costs on its own projects.
With general agreement on procedures, this question of
responsibility is not as important as it once was. It
should be recognized, however, that even though there
is now agreement on general methods, there are variations
among the agencies in detail of application.

Repayment

Having made the allocations the question of re-
payment is then involved. Since the reimbursable re-
quirements vary considerably from function to function,
I shall explain these in some detail.

Let us take irrigation first. In general, irri-
gation costs are reimbursable in 40 years without inter-
est. Some of the more recent authorizing acts have pro-
vided for reimbursement in 50 years. The Reclamation
Project Act of 1939 provides that charges to water users
shall be based upon their payment capacity. This in-
volves a determination as to how much the irrigators
could logically be expected to pay after taking into
account their prospective income and expenses, including
family living. 1In those cases where the prospective
payment capacity is not adequate to assure repayment
within the number of years allowed by the Congress, other
sources of revenue may be used if they are available.
The 1939 Reclamation Project Act, for instance, provided
that after payout of the power and municipal and indus-
trial water investments, revenues from those sources may
be used to assist in the repayment of other functions
including irrigation.

Also, in connection with irrigation repayment it
should be noted that the 1939 Reclamation Project Act
provided for the use of both repayment and water service
contracts. A service contract is comparable to a tele-
phone service charge. An annual payment is made for a
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specific service. The repayment contract on the other
hand involves the repayment of the total reimbursable
construction cost. In general, water service contracts
are used where we are only supplying water and not con-
structing distribution works. On the other hand, the
repayment contracts are generally used in those instances
where we have built distribution works to serve specific
pieces of land. In these cases, it is necessary to have
a repayment contract prior to the initiation of con-
struction to protect Government investment. After con-
struction is initiated, the Government finds itself in

a poor bargaining position.

Perhaps a word or two about contracting organi-
zations would be of interest to you. Initially, the
irrigation repayment contracts were negotiated with in-
dividuals. However, our efforts now are to negotiate
such contracts with large, legally established organiza-
tions representing the water users. These organizations
take the form of irrigation districts, conservancy
districts, or in some cases irrigation associations.
Contracting with such an organization simplifies the
administration associated with the contract and consoli-
dates management of the completed irrigation facilities
in a large, efficient organization.

Next, let us look at commercial power. Compared
to irrigation, the law provides very little guidance for
repayment of the commercial power investment. Except
in the case of a few specific projects, there is no
general requirement of law which establishes the number
of years allowed for the repayment of the power invest-
ment, nor is there any general over-all criteria which
establishes the interest rates to be used in amortiza-
tion of that investment. In the absence of such specific
criteria, we are guided by recent authorizations in which
the Congress has indicated that it desires the invest-
ment in commercial power be repaid within 50 years and
at an interest rate specified in the Water Supply Act of
1958. This interest rate is "the computed average
interest rate payable by the Treasury upon its outstand-
ing marketable public obligations, which are neither due
nor callable for redemption for fiteen years from the
date of issue.” This rate has been going steadily up-
ward. In 1950 it was 2.551%. It is currently 3.222%
and appears to be on the rise over the next several
years.

In the early years of Federal participation in
the power program, repayment contracts similar to those
used for irrigation were used. In other words, after
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repayment, the power projects were turned over to the
users and the revenues from that project were available
for any purpose the owners wished to make of them. How-
ever, this policy was changed some time ago and now
power is marketed on a service contract basis. The
right to the continued output rests with the United
States. Under the service contract approach, after the
initial costs are returned, the revenues which continue
to be available can be used to finance the development
of other power projects or other functions of related
projects, such as irrigation. This change from a repay-
ment to a service contract constituted an important step
in the development of Federal power policy. As you may
know, the law requires that preference be given to
public bodies and cooperatives in the marketing of power
produced at Federal projects.

Perhaps I should point out that the time will
soon arrive when most of the base power loads are met
from steam generation, including both fossil and atomic-
fired plants. This has let some to believe that a con-
tinuing requirement for hydroelectric power no longer
exists. However, it should be noted that steam genera-
ting plants are most efficient when operated on a con-
tinuous basis. They are not suited to meeting loads of
short durations or what we call "peaking power" require-
ments. Hydroelectric powerplants which can be turned
on and off at a moment's notice are best suited for this.
Therefore, the development of atomic-fired steam genera-
ting plants will in the long run, we believe, create a
growing demand for more hydroelectric power generating
capacity. One example of this is, of course, the
pumped back storage projects that are being constructed
by the private utilities.

In recent years much consideration has been given
to the possibility of interconnecting major Federal
power systems to take advantage of hydraulic- -and elec-
trical diversity in those systems. In 1964 the Congress
authorized an enormous extra high voltage intertie be-
tween the Bonneville Power Administration system and
Federal, private and public systems in California and
the Pacific Southwest areas. This interconnection adds
considerably to the ability to meet peak loads and make
possible much fuller utilization of all the power re-
sources in the Pacific Northwest - Pacific Southwest
area.

The third item is municipal and industrial water.
Here once again Congress has not established specific
rules for reimbursement, so as in the case of hydro power
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we are guided by certain authorizations. As a general
rule, investments in M&I water are scheduled for repay-
ment in 50 years with interest, and the same interest
formula is used as that for commercial power.

The Water Supply Act of 1958 provided authority
to add capacity in storage reservoirs for anticipated
future use and also to forego interest on 30% of the
cost of the project for a period of 10 years. The law
is not clear on whether or not the total allocation to
municipal and industrial water should be repaid within
50 years after the water service becomes available, or
in 50 years after the extra capacity built in antici-
pation of future needs is put to use. To date, Interior
contracts have been based on the assumption that even
where extra capacity is provided, it is necessary to
accomplish repayment in a 50-year period after service
becomes available.

Both repayment and water service contracts are
used for M&I water. However, we are now considering
the possibility of using only service contracts similar
to the practice with commercial power.

An interesting aspect of M&I water is the chang-
ing use that occurs over time. Many projects that start
out as irrigation are subdivided and become suburban
areas. Water originally provided for irrigation at rates
based upon ability to pay is thus converted to municipal
use. Continued repayment of these costs without interest
is, we believe, inconsistent with the repayment policies
applicable to municipal and industrial water. Procedures
to eliminate this inconsistency are currently under
study.

The last repayment category is Recreation and Fish
and Wildlife. The Federal Water Project Recreation Act
passed July 9 of this year provided that one-half of the
separable costs in addition to all of the operation and
maintenance costs on such facilities, be repaid within
50 years at interest rates applicable to other functions.
The Act provided several ways in which the repayment
could be accomplished, including contributions of land
and land rights, complete repayment at the time of con-
struction, or an operating agreement by which the oper-
ating entity agrees to charge user or entrance fees and
dedicate a portion of that fee to the amortization of
the capital costs. Where this is done, the Federal
Government will provide, on a nonreimbursable basis,
the other half of the separable costs and all of the
costs of the joint facilities which are allocated to
recreation and fish and wildlife. This act is so new
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that we do not as yet have any experience in its appli-
cation.

The Federal agencies have been working for the
past 10 or 15 years in the development of uniform pro-
cedures for use by all the agencies in carrying out the
Federal water resource program. In this regard, it
should be noted that the Federal Water Resources Plan-—
ning Act, which was enacted on July 22 of this year,
established a Water Resources Council, which is com-
posed of the Secretaries of Agriculture; Health, Educa-
tion, and Welfare; the Army, and the Interior; and the
Chairman of the Federal Power Commission. One of the
responsibilities of this Council is the further develop-
ment of uniform standards and procedures for use by the
agencies.

The water resource policies of the Federal
Government have been subject to a continuous evaluation
as the nature and scope of those programs have changed.
As we look into the future and contemplate the possi-
bility of large-scale, inter-regional movements of water,
dual-purpose desalting and powerplants, reclamation and
reuse of sewage waters, more extensive use of ground
water, weather modification, and increased requirement
for aquatic oriented recreation, there may be many other
changes in Federal water policy.
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PRESENT WATER DEVELOPMENT POLICIES -
SOIL CONSERVATION SERVICE

Gladwin E. Young
Associate Administrator
Soil Conservation Service
U. S. Department of Agriculture

It is a pleasure for me to return to the Purdue
Campus where I registered as a student 46 years ago this
fall. During the 16 years here as a student and as a
member of the staff of the Agricultural Experiment Sta-
tion, I cannot recall any attention directed toward
water problems. Certainly there was no concern then
with public policies related to water.

This is not difficult to explain and certainly
needs no defense. We had some pretty big floods on the
Wabash and its tributaries, but in those days nothing
could be done about that. But, now something is being
done about it. This institution and the two cities
dumped their raw sewage into the Wabash, like all other
urban communities. Now something is being done about
that, too.

The big woods and swamp that provided summer flow
for the swimming hole on a tributary of the Wabash where
my brothers and I learned to swim was drained and clear-
ed during that period and the swimming hole has long
since silted full. ©Now something is being done about
erosion control and water storage in small watersheds
all over the Nation.

Until about the last two decades the Department
of Agriculture and the Land-Grant Universities had not
included water resource planning and development as a
subject for their concern. Now it is a subject of major
concern.

Protection and Development of Water Resources--
A Public Problem

Freedoms have always been related to abundance of
natural resources. Limit those resources and you limit
freedoms.

The truth of this is made clear whenever problems
of water supply confront more and more communities.

The shortage of usable water in the Northeastern
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states in recent months provides dramatic demonstration
of regulations imposed on freedoms to use water.

The water shortage in that area, as in most areas,
is due to failure to make investments in planning for
storage of adequate water and failure to make the nec-
essary investments for pollution control. A few years
of sub-normal rainfall put many cities in trouble.

The available supply of fresh water in the United
States is adequate to meet foreseeable demands from the
expanding population--but not without great investments
in water resource planning and tremendous increases in
surface water storage, in major distribution systems
and certainly in pollution abatement.

We have long considered water as a "free good."
As "free as the air." All we had to do was to pump it
or pipe it. Our rivers have been city sewers and at
the same time a principal source of water.

But from now on the costs of having water at the
right place, at the right time in the right amounts,
and of usable quality, are going to rise--perhaps as
much as 10 to 20 times for some communities.

The Nation's Water Problems Begin
on the Land

The nature of water problems frequently trans-
cends solution by the individuals, by the communities,
or by State governments.

This does not argue that, therefore, the solution
to the nation's water problems rests with the Federal
government. There is no one national water problem,
unless it is stated as a general problem of managing
the supply we've got. Our fresh water supply falls
first on the land--our farms, fields, and forests that
make up the watershed lands.

You can't manage water resources without managing
land. If a program for water resources development be-
gins only after water runs off into the rivers and
reservoirs, much of the opportunity to make productive
use of it has already been lost and much of the needed
controls have already been bypassed.

lsenate Report No. 29, 87th Congress, lst Session,
January 30, 1961. Report of the Senate Select Commit-
tee on National Water Resources.
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Only a small proportion of the water that falls
as rain and snow ever reaches the rivers and reservoirs.

Since the middle 1930's, landowners throughout
the country have received assistance from the Department
of Agriculture in carrying out programs of soil and
water conservation. The nationwide program began with
a focus on erosion control. These controls took the
form of interrelated measures, including engineering
and vegetative controls as well as shifting land to
adapted uses.

For many years, landowners and professional agri-
cultural workers have observed, and in some cases
measured, the effects of such soil and water conserva-
tion practices on water leaving the farm.

Some early advocates had hoped that such measures
would reduce flood damage significantly. While land
damage from torrential storms was reduced, it was obvious
to all that if floods even on the little tributaries
were to be prevented, detention dams would have to be
used, in addition to soil conservation practices, to
control excess runoff.

Thus, 20 years after the nationwide soil conser-
vation program was authorized, a nationwide program of
Watershed Protection and Flood Preventign was authoriz-
ed. The legislative history of the Act? explained that
it was authorizing a program to fill the gap between
the program of soil and water conservation on individ-
ual farms and the flood control program being carried
out on the major rivers by the Department of the Army.

The Weather Bureau calculates the annual precipi-
tation at 30 inches a year, if spread evenly over the
surface of the 48 states. This amounts to about 4,300
billion gallons a day. The Geological Survey calcu-
lates that streamflow is the equivalent of about 8.5
inches a year, or about 1,200 billion gallons a day.
This means that roughly 70 per cent of the total pre-
cipitation is used by crops, trees, and other vegeta-
tion, or is lost through evaporation or seeps into deep
underground water. Only 30 per cent runs off into
rivers and reservoirs.

Not only does management of surface water through
management of land and vegetation have an effect on the
nation's total available water, it also affects water
quality and flood damage.

2Watershed Protection and Flood Prevention Act, Public
Law 566, 83rd Congress, as amended.
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Sediment from soil erosion is still a principal
source of pollution of water supplies. In yvolume it is
greater than all other pollutants combined.

Flood damage in the upper tributaries and small
watersheds, while not as spectacular, is calculated to
be as great as all the flood damage combined on the
major rivers.

As students of the evolution of public policies
and public programs, you will want more perspective
and background for these nationwide programs than I have
given here. You will want to read two new books coming
out of Resources for the Future.>

The Act, as it was passed in 1954, authorized
essentially a flood protection program for tributary
streams. To minimize conflicting authority for flood
control already vested in the Department of the Army,
the Department of Agriculture program was limited to
watersheds of 250,000 acres or less in size, and dams
with flood storage of 5,000 acre-feet or less. The Act
very appropriately placed first importance on soil con-
servation measures on watershed lands. It recognized
that sediment from eroding lands was a major hazard to
water supplies and reservoir capacity.

Since its enactment in 1954, the Watershed Act
has been amended eight times. None of the proponents
of the Act in 1954, either professional people or Con-
gressmen, would have risked his reputation to propose
that Federal funds be authorized for storing water for
recreation, and for fish and wildlife on farms.

Events in our national way of life, however, have
since placed recreation, fish and wildlife, and now
beauty of the countryside on a higher scale of values
for more and more people.

While each watershed project must still meet
economic criteria, including a favorable benefit-cost

3Committee Print No. 9, Water Resources Activities in
the United States, "Pollution Abatement," Select Com-—
mittee on National Water Resources.

4pA-337, "Water Facts."

5150il Conservation in Perspective," by R. Burnell Held
and Marion Clawson; and "Governing Soil Conservation,"
by Robert J. Morgan, published by John Hopkins Press.
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ratio, the law now provides for sharing Federal and
local costs on a 50-50 basis to build additional storage
in watershed project reservoirs for recreation and for
fish and wildlife purposes. Loans at favorable interest
rates to local sponsoring organizations are available
for all purposes of the watershed projects, including
water for recreation and for municipal and industrial
water supplies.

Recreational Use of Water

I do not want to bore you with a lot of figures,
but I would like to point out that there are now 706
watershed projects approved for operation throughout the
country. In these projects approximately 4,500 dams
will be built or are already constructed, most of which
will store water which will have limited recreational
use. But of this number 160 dams are making provision
for additional storage specifically for recreational
uses.

This is a pretty small proportion with special
provision for recreational purposes, however, it must
be kept in mind that authorization to share costs for
recreational purposes became effective only 1962. There
is no doubt in my mind that the local sponsors will
soon be asking themselves why they were not farsighted
enough to include storage for recreational purposes,
including fish and wildlife in all of these projects.

out of the 706 small watershed projects, provis-
ion has been made for municipal and industrial water
supplies in only 78 projects. In several of these cases,
the communities almost passed up completely an opportun-
ity to build into their projects additional storage for
water supplies. Some projects have been amended at the
last moment, and in every case the community is more
than pleased with the benefits that are accruing from
this additional investment.

In 150 rural communities, one or more rural in-
dustries have been brought in because of assured water
supply and freedom from floods made possible by water-
shed projects. These communities have found that water
resource developments and flood prevention provide a
common denominator and an opportunity to join hands of
rural and urban interests to bring about effective
community development.

Without going into details of procedure for ob-
taining approval of watershed projects, or the organi-
zation of the Department of Agriculture to carry out
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this program, I want to explain that watershed projects
are sponsored by local units of government and are owned
and operated by such sponsors. Eligible local sponsors
are state governments or their subdivisions such as
soil conservation districts, county governments, cities,
or special districts. The Department of Agriculture
assists the local sponsor to plan the project. Funds
to install the project are made available to the spon-
sors on a cost sharing basis, or as loans made by the
Farmers Home Administration. Decisions about including
recreation or wildlife or industrial water must be de-
cisions of local sponsors. The Federal Government can-
not dictate this.

The Soil Conservation Service has the delegated
responsibility within the Department of Agriculture for
the watershed program. The Forest Service, the Econo-
mic Research Service, and Farmers Home Administration
have assigned functions in their fields. In each state,
the SCS State Conservationist has full administrative
authority and responsibility for the watershed program
in that state under policies laid down by the Admini-
strator of the Soil Conservation Service.

The Extension Services in nearly every state have
given significant help to local communities in getting
organized, finding necessary community leaders and
holding information meetings. After all, a lot of
people have to make up their minds at the same time, or
a project doesn't move.

River Basin Planning

The Department of Agriculture has been a major
participant in river basin planning since this approach
to water resource planning was initiated in 1943. Since
that time the Federal Water Resource agencies have main-
tained an interagency coordinating committee at the
Federal level, and river basin committees have been
organized on many of the principal river basins with
Federal and State membership.

Last July, the Water Resources Planning Act was
signed by the President. 1In effect, this Act gives a
statutory basis for continuing planning that was under-
way through voluntary agreements between Federal agen-
cies and state governments.

I shall not attempt to give a digest of this Act,
but from the standpoint of state participation, these
provisions are pertinent:
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When river basin planning commissions are formed,
the governor of each affected state is to appoint a
representative of his state government as a member of
the Commission.

A sum of $5 million annually for 10 years is
authorized to be made available to state governments
to assist with preparation of state water resource plans
and for training personnel.

River basin planning already underway will no
doubt be continued either as now organized, or under
the new organizational arrangement which provides for
a chairman appointed by the President, a representative
from each concerned Federal agency, and a representative
from each state in the river basin.

Continued participation of the Department of
Agriculture in river basin planning is expected to be
guided by the same general policies and objectives that
have guided past participation.

It is the intention of the SCS to continue empha-
sis on the interrelationship of land and water in com-
prehensive planning and in the development of watershed
projects. The new Water Resources Planning Act makes
full provision for this policy in wording of its pur-
pose "to provide for the optimum development of the
Nation's natural resources through the coordinated
planning of water and related land resourceS........."

Problems Ahead for River Basin Planning

How comprehensive should river basin plans be is
a question not yet defined in general policy statements
or actual experience. However, general guidelines for
river basin planning have been established by Presi-
dential action and are published in Senate Document 97,
87th Congress. As we study that document we are con-
vinced that the intended core of river basin planning
is the determination of how the water and related land
resources in all parts of a river basin shall be managed
to serve the needs of all the people. Those needs in-
clude the reduction of flood and sediment damages, pro-
vision of water supply for municipal, industrial and
agricultural uses, water gquality control, fish and wild-
life development, recreation, hydro-electric power,
navigation, preservation of areas of unique beauty and
the conservation and effective use of water from the
time it falls on watershed lands until it reaches the
oceans.
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A comprehensive basin plan is not necessarily an
appropriate focus around which all other resource
developments or economic developments should be planned.
The river basin plan should not be conceived as the
master plan for all human activities for a geographic
area. Of course, the impacts of water resource develop-
ment on the total economy of a basin and on total nation-
al needs for goods and services are important. These
impacts are analyzed and projections made for industrial
development, agricultural production and economic growth
in each region. Yet, each river basin plan is inherent-
ly a "piecemeal” plan from a national viewpoint. Com-
prehensive river basin plans do not necessarily repre-
sent the best over-all economic development plan for
the Nation when added together. This is not to argue
against river basin planning in favor of some super-
planning device. We merely seek to establish recogni-
tion of the limits of river basin planning.

River basin plans should be formulated with
appropriate consideration of the uses of land and the
effects of management of both public and private land
on water quality and quantity. Quantities and costs
of soil and water conservation practices need not be
estimated and presented in detail in river basin plans.
But conservation of land and water should be set forth
as a prerequisite for those phases of water management
which would be adversely affected by improper land use.

Since a high proportion of the land is in private
ownership, decisions about its use and management will
be made by the millions of individuals who own it--not
by public agencies. But public programs of education,
technical assistance, cost sharing, credit and research
need to be continued to help influence significant de-
cisions.

By the same token, special efforts are needed to
make certain that private interests are properly repre-
sented in the river basin planning process and in sub-
sequent developments. Perhaps this can best be done by
organized groups like the Wabash Valley Association
here in Indiana and Illinois. The Extension Services
can be effective in helping local interests to organize
and effectively express their interests.

For what period of time should river basin develop-
ment be planned is another pertinent question as efforts
in river basin planning are expanded.

It is not realistic to attempt to prepare a blue-
print for development for all time to come. "One shot"
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comprehensive blueprint plans begin to be obsolete the
day they are printed. ©No group of planners can reliably
forecast needs, nor can they anticipate technological
changes very far ahead. River basin planning must be a
continuous process during the decades over which develop-
ments must actually extend. River basin plans must be
flexible guides which are continually revised. Pro-
visions must be made for periodic reviews by all inter-
ests, including the Congress.

How should competing purposes of water uses be
decided?

Any realistic procedure for river basin planning
must make provision for compromising conflicts of
interests. Competing uses for water inevitably demand
decisions about kinds of developments and these decisions
must be based mostly on judgments. These judgments need
to be expressed about the purposes or objectives of
water resource developments before they are planned,
during the time they are being planned and before they
are finally built.

For example, judgment decisions are required to
determine if flood control should be aimed at protect-
ing the greatest number of acres, or the greatest
number of people, or the greatest amount of property
value, the greatest scenic values or some other pre-
determined goals. Levels of protection that should be
provided for urban or agricultural areas require answers
that must be largely based on judgment values. Judgment
is required to make an appraisal between zoning the
flood plain or protecting it for development. Such
judgments involve more than strictly monetary consider-
ations. A formula for maximizing monetary net benefits
cannot supplant informed judgments in river basin plan-
ing, but can be a useful component of judgments.

Another example is the growing nationwide demand
for water-based outdoor recreation. Is this demand best
served in any river basin by one or more large reser-—
voirs each with thousands of acres of water surface, by
many smaller reservoirs each with 100 or so acres of
water surface within a radius of 10 to 15 miles of every
point in a river basin--or by some combination of such
reservoirs.

Should an optimum plan provide a basis for more
widespread dispersal of people and industry in contrast
with fostering further concentration in metropolitan
areas?
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The concept of maximizing net monetary benefits
from the national viewpoint does not give the answer as
to whether the nation wants to retain one river in a
wild status and one watershed as a wilderness, or to
develop another river almost totally for industrial uses
or another watershed for home sites or open space.

These are objectives dictated by judgments. Lay
people are just as well equipped--or even better--to
render judgments in these matters as are the "expert"
water resource planners and developers.

The new Water Resources Planning Act authorizes
Federal funds to be allocated to state governments to
make water resource plans for each state.

This will give an opportunity for soil conserva-
tion districts, state soil conservation committees,
extension services, and state agencies administering
programs for parks, fish and wildlife, recreation, water
resources, and for associations of special interests to
participate directly in the planning process.

Under the provision made for water resource plan-
ning by river basin commissions, interest groups must
reflect their positions either through their repre-
sentative of state government, through one of the Federal
agencies, or to the Commission as a whole.

This in no sense means that interest groups will
not be heard or heeded. No public agency exists very
long if it fails to tune in on public opinion. Specific
provision is made in the new Act that minority views
shall be made a part of planning reports. This means
that Congress will arbitrate any conflicts that the
Commissions may not be able to.

While river basin planning is probably still in a
trial and error stage, the Federal government, with
support of state governments, has decided to continue
and expand the efforts to develop plans for all major
river basins.

In summary, I should like to re-emphasize these
points: The Department of Agriculture will continue to
see to it that the interests of rural communities be
kept in proper perspective in the Nation's programs of
water resource development.

The two million stock ponds and small watershed
dams on farms and ranches throughout the Nation are as
much a part of effective water resource development as
are the few hundred spectacular large reservoirs. One
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does not replace the functions of the other. Both are
needed. The Nation's program of water resource develop-
ment must begin on the land.

To make full use of our water resource we must use
it over and over from the time it falls on watershed
lands until it reaches the oceans. Since the quality
of water and rates of runoff are affected by the way
land and vegetation is managed, water resource develop-
ment must be participated in by millions of private
owners of land--not just by State and Federal govern-—
ments and public agencies.

Increased demands for use of water for recreation
and for fish and wildlife are very real and are general-
ly not incompatible with other uses. To meet these de-
mands will require specific provisions for these kinds
of developments in the thousands of impoundments in
watershed projects throughout the country. Local inter-
ests who must put up part of the costs will continue to
be guided by relatively short-time direct benefits.

River basins provide a logical unit for over-all
planning for water resource development, but the plan-
ning process has not yet reached a high degree of per-
fection. Greater involvement is needed of more and
more informed people in judgment decisions about ob-
jectives and purposes of public programs for water re-—
source developments.

The Department of Agriculture will continue to
look to the Agricultural Extension Services for contri-
butions to these objectives.
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PRESENT WATER DEVELOPMENT POLICIES -
PUBLIC HEALTH SERVICE

James J. Flannery*
Chief Economist, Technical Services Branch

H. W. Poston¥*

Regional Program Director
Water Supply & Pollution Control
U. S. Department of
Health, Education and Welfare

The development of water resources as an aid to
the economy has been advocated and practiced from the
earliest times of the Nation. The first manifestation
of the practice concerned the improvement of the water-
ways for navigation to open the country for settlement
and for trade as well as for military reasons and to
unify the Nation through more effective communication.
The expected favorable effect on the "economy" was re-
garded as the convincing factor in these navigational
undertakings.

A detailed historical account of governmental
activity in this realm will not be given here. It will
be sufficient to sketch the long evolution of water re-—
source development policy. Debate and controversy over
the nature and extent of governmental activity in water
resources, particularly Federal government activity are
recorded at every step in the policy evolution. The
earlier forms of the debate concerned the constitution-
ality of Federal activity in "internal improvements”;
that is, in roads, canals and waterways.

For instance, President James Monroe vetoed the
Cumberland Road Bill in 1822. He did not question the
economic validity of the Road; he doubted whether the
U. S. Constitution permitted the Federal Government to
perform the tasks ordered by the Congress.

A multiple series of events including westward
expansion, emigration, wars, the transcontinental rail-
roads, the growth of large cities, economic depressions,
the advent of the automobile and the highway, industrial
growth, and technological change interacted to produce
conditions which required more skills, adjustments and
organization to assure the well-being and orderliness
of society. The scope and direction of government were

*Presented by Wm. Q. Kehr, Project Director, Great Lakes
Area, Public Health Service.
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greatly affected by these events. New constitutional
interpretation facilitated the insistence of many groups
that action by the Federal government was necessary.
Consequently, there was increased Federal participation
in navigation projects, and new activities were begun,
such as irrigation under the Reclamation Act of 1902 and
the various flood control measures resulting from the
vast floods of the late 1920's along the Mississippi and
Ohio Rivers.

The increase and expansion of Federal activity
did not diminish State authority for the new laws re-
quired participation of the States in both the planning
and financing of the efforts. 1Indeed, the pattern of
Federal-State collaboration that was begun in the
navigational efforts of the early 19th Century was con-
tinued and expanded by these new Acts. A prominent
example of the early Federal-State relationship is re-
corded in the construction of the canal through the
Great Dismal Swamp of Virginia to Albermarle Sound in
North Carolina in the 1820's. Explicit economic argu-
ments were used in justifying the effort; that is, the
proponents asserted that the canal would facilitate
commercial development and in time pay for itself in
tolls.

Private interests began the canal in 1818 but had
insufficient capital, and so the Commonwealth of Virginia
and later, the Federal government provided financial aid.
Technical assistance in planning, construction, and
management was provided by the U. S. Army, Corps of
Engineers. This pattern of Federal-State relations is
referred to by students of constitutional law and
government as '"cooperative Federalism."” It was incorpo-
rated in the statutes authorizing the new activities and
expanding the older ones.

The wider scope of Federal activity in navigation,
irrigation, and flood control provided impetus for new
views of the situation. The logic and technical feasi-
bility of considering the several objectives together
led to multiple-purpose project development on the basis
of entire river systems or drainage basins. In other
words, account was taken of the hydrologic and physical
unity of the major river systems and other drainage
basins such as lakes and bays. It was recognized that
these could be managed as units to offset problem con-
ditions and to produce deliberately chosen results. The
concept became known as comprehensive development because
of its wide geographic view and inclusion of the com-
plete range of water-related problems.
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This comprehensive frame of reference led to
additional legislation which permitted the waterways to
be developed in the ways the public planning and deci-
sion processes found to be desirable. The new legisla-
tion, accumulating over a period of more than 30 years,
authorized development for electric power, for munici-
pal and industrial water supply, for fish and wildlife
enhancement and recreation, for small watershed manage-
ment, and for water pollution control. Each of the
statutes and programs constituted a renewal of the ex-
pression of faith that man can cope with nature and con-
trol its furies and direct its energies to his desires.
Put another way, the legislation indicates that the
rivers are viewed as natural resource assets similar to
coal, iron, and uranium. They await man's ingenuity,
skills and conviction as to the form and manner in which
they will be developed.

Much of the direction and momentum that produced
this legislation and the programs adopted under its
authority was provided as the result of the findings and
recommendations of several major studies and numerous
smaller ones. The water and land studies of the Nation-
al Resources Planning Board and its predecessor planning
agencies of the mid-1930's, the 1950 report of the Presi-
dent's Water Policy Commission, the 1955 report of the
President's Advisory Committee on Water Resources Policy,
the individual reports on major drainage basins such as
the Arkansas-White-Red, the Missouri, the New York-New
England, and the Delaware, and the recently concluded
commission studies of the South-Eastern and Texas basins,
as well as the 1960 report of Senator Kerr's select
committee on national water policy, each emphasized
the necessity and desirability of development and manage-
ment of the water bodies, not only for man's present
activities, but with explicit regard for the future.

Especially noteworthy in each of these reports
is the fact that they state or suggest in one way or
another that the water resources must be developed not
only to accompany or to facilitate changes in the
economy but that they also can shape or influence the
economy .

This viewpoint was reiterated most recently in
the program proposed to improve the economy of the
Appalachian region. That program urged the development
of the water resources as a major impetus to growth.
The viewpoint has also been incorporated expressly in
the official standards for planning Federal water re-
sources. The standards require consideration of
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national, regional, state, and local viewpoints for full
resource development by major river basins, blending the
hydrologic and physical situations with the economic and
with all feasible purposes being evaluated and included
for development according to how they fare under benefit-
cost analysis.

Therefore, with the establishment of this compre-
hensive frame of reference, the questions to be raised
in regard to water resources involve how the resources
should be developed, in which basins or rivers, for what
purposes, at what rate, at what scale, by whom, at what
cost, and who will pay, and in what manner. The gques-
tions are not solely economic in nature; they are bas-
ically economic, however, but as is apparent, the
economics of the situation becomes the politics of the
situation.

The process of answering these questions begins
with an appraisal of the physical and hydrologic capa-
bilities of the waterways in relation to the existing
pattern of economic activities in the basin. Though
the basin is a distinctive hydrologic and geographic
unit, it is not a distinctive economic unit. Basin
economics diffuse into and are a part of the national
economy. That is, the volume of economic activity in a
basin is influenced strongly by the demand for goods and
services throughout the Nation, for the basin economic
activity contributes to and participates with economy.
This basin-nation economic interrelationship applies to
agricultural production, mineral and timber production,
manufactured goods, to recreation, and indeed to every
phase, for the mail-order catalog brings even retail
sales within this scene. Conceived in another way, the
basin economy is involved in the exchange of goods and
services with places and regions beyond its boundaries.
The problem confronting the public decision-making
agencies, therefore, is to see the place of the basin
economy in this wider regional or national economy and
to see in what manner the water resources can be used to
enhance the basin's position in this respect.

For instance, if the basin has strong water-relat-
ed recreational advantages, the river may be developed
to attract recreation visitors. The condition of the
waters to achieve the most from this objective must be
sufficient to permit not only swimming, boating, and
camping, but also to support fish and wildlife. A high
quality of water must be maintained from a sanitary and
visual standpoint. The decision to use the waters in
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this manner may require the prohibition of all liquid
waste discharges to the river. Or the decision may re-—
quire that wastes be so highly treated that their
effects on the stream will be negligible. Either re-
quirement imposes a restriction on some kinds of econom-
ic activity in the area either by preventing their
operation in the usual manner or by making their opera-
tion more costly than if conducted elsewhere. On the
other hand, it may be possible to use the river to en-
hance industrial development as well as recreation. In
this instance, the decision would be made to seek manu-
facturing plants requiring large volumes of water. It
would be necessary to provide reservoir storage to meet
the water supply demands of these plants and for the
water supply of the municipalities whose population
would increase due to the new employment opportunities.
The reservoirs then could also be adapted for recrea-
tional use. The manufacturing plants, however, would
be required to locate where their treated wastes would
be discharged below the reservoirs. The adverse effect
on the stream from the discharge of the treated wastes
could be offset by scheduled releases of water from the
reservoirs to augment and otherwise regulate the flow
of the stream. The flow regulation will dilute wastes
and increase the oxidation capacity of the stream. Thus,
the waters stored in the reservoirs and the water re-
leased from the reservoirs would serve several purposes
and some of the purposes simultaneously. The attain-
ment of more than one objective as in the example here
requires the adjustment and modification of apparently
conflicting uses and purposes. Such adjustments are
necessary to achieve optimum multiple-purpose effects.

Since each purpose and function relates to human
activities and needs, the magnitude of the projects and
the portions of a project designated for each purpose
must reflect both a conception of the dimension of the
future economy and an estimate of the costs and gains
of each unit of the project. The conception of the
future is developed through analysis of the probable
economy of the area in relation to the probable national
situation for the next 20-25 years and for the 50-year
mark. That is, the projects are sized or scaled to re-
flect the size of the activity to be served or the size
of the problem to be overcome. For instance, the scale
and the number of the reservoirs will depend on the a-
mount of water needed for cities and industry, for
recreation, and for releases for pollution control and
for flood control storage, and perhaps for hydro-power.
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The size and number will be influenced also by the bene-
fits to be gained from each purpose in relation to the
costs for each purpose. Now economists often indulge
in formidable words and phrases and complicated mathe-
matics to describe their calculations and conclusions.
No matter how they express themselves, the questions
they should be required to answer are: "How much does
it cost, and what do we get for the money?" Another
question should accompany this one: "What do we lose
if we don't undertake the project and what will the
future situation be if no development takes place or
if partial or delayed development becomes the choice?"

The answers to these questions will permit both
the decision-makers and his public constituents to judge
whether the proposals are satisfactory--even more--
whether they are desirable or worth it; that is, whether
the program should be undertaken.

Now there is no absolutely convincing development
proposal nor is there any single absolutely "right" or
"best" way to develop a basin.

The public must make some deliberate, explicit
choices of what they want to do with the waterways.
The studies will reveal the range of feasible choices
and will analyze the probable consequences of each in
costs and benefits and in influences on the well-being
of people and on the environment. Therefore, the public
must be concerned, must be consulted, must reflect on
the situation, ask questions and pass judgment. In
other words, the public must participate in the planning
process to permit the planners to do their best work.
Participation includes not only Federal, State, and local
government agencies but citizen groups, industry, and
individuals.

Summary

In summary and to conclude, it is evident that
there has been widespread acceptance of the idea that
the Nation's water resources can be developed and manage
to advance economic and other deliberate objectives.

The development of each basin and river requires apprai-
sal of the physical and economic situation to reveal the
feasible choices and their consequences. Though the
choices may be numerous in most instances, choice is not
unlimited, for the physical and economic situation are
important limiting factors. No method of economic
analysis absolutely assures the best choice because the
analysis rests on the preferences and value systems of
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the publics involved. Economic analysis can reveal the
costs and benefits to various preferences. It can also
reveal the costs and benefits for incremental changes
in preferences. Thus, implicitly the results of the
economic analysis say the basin can be developed in this
manner, to serve these purposes, to provide these
services, to eliminate or reduce these problems or
hazards to the extent indicated. It will cost this
much money and it will produce this much benefit. The
benefit will accrue in these particular ways, in these
sub-regions and nationally, and to these sectors of the
economy. If the development does not take place, these
benefits will not accrue, and the following order of
economic and physical events will transpire. Therefore,
the choices are deliberate. The studies reveal the
possibilities and probabilities. The public chooses.

In order to insure that there will be an adequate
supply of water of satisfactory quality for all our
needs, both present and future, the Congress has enacted
and the President signed Public Law 89-234, "The Water
Quality Act of 1965." On the occasion of the signing
of this bill, President Johnson said, "This moment marks
a very proud beginning for the United States of America.
Today, we proclaim our refusal to be strangled by the
wastes of civilization. Today, we begin to be masters
of our environment ..... The clear fresh waters that
were our national heritage have become dumping grounds
for garbage and filth. They poison our fish, they breed
disease, they despoil our landscapes." He concluded
with this statement, "The ultimate victory of reclaim-
ing this portion of our national heritage really rests
in the hands of all the people of America, not just the
Government here in Washington. Much of the money, and
some of the imagination, much of the effort, must be
generated at the local level. Then, and really only
then, will this blueprint for victory become victory in
fact."

I am sure the following sections of this law will
be of interest to you:

First, the new act creates a Water Pollution Con-
trol Administration which reports directly to an
Assistant Secretary of the Department of Health, Educa-
tion, and Welfare. This places the responsibility for
water pollution control at a level several echelons a-
bove the position it previously occupied. It gives
additional stature to this very important activity and
insures that it will receive the constant attention at
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the highest level within the Department of Health, Ed-
ucation, and Welfare. It is an indication of the in-
creasing importance which Congress and the Administra-
tion attach to this very serious social problem.

Second, the Act singles out the pollution contri-
buted from urban storm runoff and from overflowing com-
bined sewers by providing for research and demonstration
grants into new or improved methods for controlling such
wastes. These problems are common in metropolitan areas
throughout the United States and in many smaller commun-
ities. The sum of $20 million annually was authorized
for this activity. Funds for the current fiscal year
were contained in a supplemental appropriation act.

Third, the Act increases the size of construction
grants for a single project from $600 thousand to
$1,200 thousand and for multiple projects from $2,400
thousand to $4,800 thousand. It also increases the
authorization for appropriations for construction grants
from $100 million to $150 million for fiscal years end-
ing June 30, 1966 and 1967. Toward this end, the Con-
gress appropriated $130 million for distribution this
fiscal year.

Finally, the bill provides for the establishment
of water quality standards. It describes procedures by
which the states can establish such standards subject
to review by the Secretary of Health, Education, and
Welfare. If the states do not act in establishing such
standards or if such standards are considered unsatis-
factory by the Secretary of Health, Education, and Wel-
fare, procedures are outlined under which the Secretary
may establish such standards.

The Water Quality Act of 1965 greatly strengthens
the Water Pollution Control Program and, as President
Johnson pointed out, "This bill will not complete the
assurance of absolute success. Additional bolder legis-—
lation will be needed in the years ahead." His state-
ments clearly express the determination of the Admini-
stration to control and eliminate pollution and to en-
hance the quality of the waters of America for the
beneficial uses to which they can and should be put.
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ECONOMIC CONSIDERATIONS IN ALLOCATING
WATER RESOURCES

J. W. Milliman
Director, Institute for Applied Urban Economics
School of Business
Indiana University

The problem of how best to allocate water re-
sources should be viewed as part of the over-all manage-
ment problem in the use and development of water re-
sources. We are not just concerned with the allocation
of water resources between competing uses. The problem
of allocation needs to be considered within a management
framework which is capable of comprehending the major
technological, hydrologic and economic relationships of
water resource management. In a real sense, the allo-
cation of water resources involves wise use of water in
all of its uses and also the wise use of all complemen-
tary resources which are intimately related to water
resource development and regional economic growth. It
is now becoming increasingly clear that the economics
of water resource management must be given greater con-
sideration.

Water Crisis As a Managerial Crisis

In some respects, the widespread concern about
water shortages appears greatly exaggerated and unwar-
ranted. Careful studies of prospective water demands
and water supplies in the United States indicate that
water supplies appear more than adequate, in a physical
sense, to support anticipated levels of economic growth.

On the other hand, there are signs that the needs
for more effective management of our water resources are
rapidly approaching a "crisis" stage. Yes, there are
enough water supplies to meet most regional and nation-
al growth projections providing we manage our water re-
sources in sensible fashion and providing we begin to
make use of economic principles in allocating existing
supplies and in the development of new supplies.

lSee Landsberg, Fischman, and Fisher, Resources in
America's Future, (Baltimore: John Hopkins Press, 1963),
Chapter 19; Nathaniel Wollman, Water Supply and Demand,
U.S. Senate Select Committees on Water Resources,
Committee Print #32 (Washington; Government Printing
Office, 1960).
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Some of the signs of the "management crisis" can
be found in the growing deterioration and degradation
of water quality in most of our lakes, rivers, and
underground waters. In addition, we are seeing that
rapid urban growth is bringing water "shortages" to
many cities. I have argued elsewhere, for example, that
the case threshold for municipal water supply in many
of our growing urban areas will probably double in the
next generation.

However, a study of the public press and some of
our leading periodicals reveals that the current con-
cern for these sorts of problems is not likely to lead
to better processes of management and to greater use of
economic principles in dealing with water problems. In-
stead of concern for new or improved institutions and
procedures for management of our resources, the emphasis
is often upon massive crash-spending programs to meet
so-called needs or requirements. In New York City, for
example, it is easier to talk about building nuclear
desalting plants for new supplies instead of installing
meters, stopping leaks, and making more efficient use
of existing supplies. In our polluted river basins our
political leaders are considering banning waste disposal
or instituting large construction programs instead of
establishing basin management procedures to balance
benefits and costs from alternative uses of rivers among
up-stream and down-stream users.

Underlying all of our water problems is the simple
fact that there is competition for the use of water re-
sources; this competition will increase and become more
intense in the future. But why do we have water pro-
blems which are seemingly more pervasive and more diffi-
cult to solve compared to the use of most of our other
natural resources.

The answer lies in the fact that existing process-
es, institutions and procedures for managing our water
resources do not lead to results which can be consider-
ed satisfactory. We have not yet developed institutions
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