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NC®-l). is charged with a reconsideration, from an economic
viewpoint, of water law in the North Central States. Need for this
has arisen becguse growing withdrawals from limited water supplies,
and the certain prospect of increased future demandsghave brought on
conflicts among rival claimants, and demands for public and private
investment to develop and conserve waters previously regarded as
unlimited. Thus the humid States are beginning to feel the same
pinch that Nature long ago imposed on the arid ones, and to face

problems with which the latter have grappled for a century.
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It is our good fortune to have so e}ggﬁiéy the arid States!

rich store of experience economizing on water within the Iramework of

American law and custom.
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but:ﬁkny of our future problems and opportunities are already re-

corddd in the arid States! experience, an open book of information,

dearly bought, now ours for the looking. Ours is the historical . e

’ ol expnimannlion 15 coutyand cirsentible; Hhadldey of Wisbiia

advantage of a late start., J}g¥¢ The West has achieved notable o .
2] 9‘\“')

successes to emulate, and committed costly errors for us to av01d,’“4""-
Cormmcltal,

the latter being perhaps the more important since many of the
errors, having %33333a325ted interests to perpetuate them, are
virtually fméeddicdb)¢ irremediable. We would be:zégpic indeed
not to exploit our advantage by leekimg=heard TH& toms—at—the

extended study of water law in the West. TZLALOMJ: Méme»w
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Major objectives include a systematic analysis of present in-
stitutional controls over water use, comparing them with an economical
and feasible system developed to include transferability; equimarginal
distribution based on current demands and techniques; minimization and
optimal distribution of risks inherent in variable stream flowsj
integration of ground and surface waters in one common market; ap-
plication of principles developed to specific analyses of watershed
programs, legislation, allocation of water among competing uses, and
other water problems.

Major accomplishments fg/A include: developing and applying
methods of analyzing variability of flows in order to estimate
potential reductions of variabidity through conjunctive develoyment;
developing and applying a workable method to determine the stage of
returns reached by torage capacity on Aajefzgtfedmgf variable streams;
developing and applying methods to det rmine the margina productivity
of water, both points and schedules; working out a system of pricing
to optimize the use of water and developmental works through time, and
Appififg/ifzin/the/sfnfe/df determining how best to approximate it
within prevailing institutional constraints; gafiff progressing to-
wards solutions to the universal problems of making commensurable
alternative and—=amgdlemumésey outputs, including intangible re=-
creational and esthetic viluzs of lands and waters, and develo ing
methods to define and evaluate complementary and conflicting re-
lationships among outputs, both on and among sites, both in and
among firms, both technodogical and pecunig;g;nization -

Future plans give top priority to final_, exposition of materials
now developed, including incidental terminal statistical adjustments;
application of conclusions to recommendations for action in humid
areas; proceeding with projected study of multiple-purpose land and
water development in the Ozarks, with emphasis on maximization of
Jjoint net benefits through analysis of complex interdependencies
facilitated by modern analytical techniques and mechanical computers;
and clearing ground for study of interstate and Sta.e-Federal re-

lations on the Missouri and Mississippi River systems.




{Feather River Projagt which is premature gnd necessigﬁ egimg%{nzyfun erdevelopme

17 Ao
Tentative conclusiona4inc1ude the following:

1. The aggregate variability of water su;)fly in a systenm is
most significantly measured by the variance/mean, wi is minimized
by a simple fmactional division among water-users. Prevailing systeams
fedaf)y raise variability high above this pJagsiaff/Ai attainable
minimum.

3. There is a large costly excess capacity in aqueducts, due to (/L
the—abovq)plus the premium placed by water law on premature inflated
claims; failure to rationalize independent ag:ncies into integrated
networks; and uneconomical scattering of water-users, whicﬁfgg %gggsed
petuated by rigidities in water law.

41 This excess divers;on capacity, and commensurately inflated
water rights/{expressed in constant rates of flow, immobilize much
water that is not actually used, forestalling further development of
the uwost economical supplies. This creates artificial local scarcities

which in turn lead to costly developments of remote suppli:s/such as the

of more

souther
J sup=

plies.

spare large water inputs without reducing output much or at all. Several

< In some areds water shortage is acgor on ec

deveiopment. These areas lie intermingled with others which could

areas cou.d increase output by using less water. But controlling in-
stitutions are not adequate to permit exchanges to effect an economical
equimarginal allocation.
é,ﬁf. Pump irrigators are widely scattered among unirrigated lands.
8vvh~;4vm&~nuuAuaxi
This increases the cost, of rechargpsy underground water reservoirs
and creates a large area receiving potential but unused benefits from

recharge, thereby complicating the problems of organization, taxatﬁ% Ny
& ( Ce
forecasting demands, 022 andl °’be@ Aevelopirunt B procecd, 4f < /

lv\(/L{/va-vPT w f},a, L‘Aat ' QIL¢&1

r‘ﬁ The margina productlvity e Yefoheiedziefalzd/ # storage works
on different streams is very unequal, betraying an uheconomical un-

\&f&ince of develo ment.
2.)Diversions by holders of the strongest water rights tend to

vary nversel%uwlth stream flows; diversions by holders of the weak-
est rights,are even more variable than the flows of wasted flood
waters, a gross diseconomy.

8. The correlation among variable stream flows is the greater,
the more equal their mean flows, so that mutual cancellation of flow
variations is more to be achieved through integration of adjacent streams
of different sizes than of remote streams of ¢tomparable sizes.

cbaculktk/ ‘dea that f%;/QPiﬂwC'
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Mason Gaffney

October 7, 1959

To: Project Leaders

Subject: Statement on Projects for Annual Experiment
Station Report

Gentlemen:

We have been requested to furnish a statement on each
project for the year ending June 30, 1959 to be used in
preparing the Annual Experiment Station report.

Attached is the general outline form of the statement.
Note that a maximum limit is two pages double space. I
would suggest that you review your progress report state-
ments submitted in March. I believe these will provide
the essential information. You, of course, can add,
restate, and bring up to date (to June 30, 1959) within
the two page limit.

Through neglect on my part these reports are overdue.
Could we have them by Wednesday, October 14 so that Clyde
Duncan can proceed with getting the report to press.

Yours sincerely,

e
é;j?fﬁ@i/

Eimer R. Kiehl
Chairman

ERK:cl
Enclosure




1. Project 363 5%2._@/1&_&_«“_“_4@%4&_
Number Short Title

2. Personnel connected with project:
. Macon %

3. Objectives of project:

4: Highlights of study, what has been accomplished to date and
what is contemplated in the future.

5. Conclusions, if any, (Stress practicability of the study).

The above to be placed on no more than 2 pages, double spaced. |
Two (2) copies are required by editor's office. You may want to |
retain one for your files. |
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UNIVERSITY OF MISSOURI DEPARTMENT A8Y . Economics

Agricultural Experiment Station . Hateh
PROGRESS REPORT s
for the year endin 6@ PROJECT NO.
January 3],

4 copies needed: 1 - Project Leader
1 - Department chairman
2 - Director’s Office

1. Title of Project

Economies of Water Resource-Utilization

2. Advisory Departments and Agencies

3. Cooperating Departments and Agencies. List Number and Short Title of Major
Projects in Cooperating Departments and Agencies.

4, Names and titles of ons workmg on project,
fney, M. Associate Professor

Use Additional Sheets for the following items 5, 6,& 7

5. List and ABSTRACT Publications Issued or Manuscripts Prepared During the
Year (Include Bulletins, Circulars, Articles for Scientific Journals and Period-
icals).

6. List by letter (A, B, C, etc.) the objectives included in this report.

7. Report of Progress including DETAILED RESULTS. If Available, Good Pictures
showing results ygshould be included.

APPROVED M

APPROVED

DATE )’WM /<, | Fed
Pyoject Leader S
.79, vare_ )W dnets /<)) 7 @

Chairman of Department




5. Publications and Manuscripts

a+ Completed and cireulated summary of needed research in water
economics and law in the midwest region (attached).

b. Accepted invibation to contribute chapter to forthecoming book
on "Land, Agriculture, and Economic Development,® edited by Richard
Lindholm. Commenced work on chapter, whi ﬁu’.su role of water
resource development in agriculture, historically contemplated.

¢+ A MS is being prepared on the topie "A critical economic evalu-
ation of institutional controls over water development and allocation."

ds Accepted invitation to deliver address, to be published in syme
posium form after broadcast over radio KPFA, on "Criteria for the as-
mxuion of financial responsibility in water development." Commenced
work on contribution.

€« Accepted invitation to discuss papers on "Rural~urban competition
for water™ at summer meetings of A.F.E.A. Commenced work on papers

f+ Continued work on article, "Concepts of financial maturity," by
invitation of University of Chicago JOURNAL OF BUSINESS. »

2« Revised MS on the theory of allocation of land. (This is not die
rectly ea’ua to water resources, except as it applies to all per~
petuities.,

6+ Objectives included
7+ Progress Report

In response to the opinion o:?-u‘aod at last year's SESD conference
an effort was made to scale down those ects of Project 363 which eme
~ phasigzed out-of-state local situations. e project was replanned,
elescoping research in the arid states and accelerating those ngma
. of the project wherein the experience of the arid states is brought
- directly to bear on the problem of developing an economical system of =
water institutions for Missouri. Drawing on the western experience, an
' outline was gr-omrod of needed research in water economics in Missouri
-and the North Ceutral Region, and ¢irculated among members of the NCT-44
. Regional Committee (copy attached.) L
- At the same time, an effort was made to secure supplemental funds
. from private foundations to pursue the project as originally planned, =
@ course which, in the opinion of the project leader, yould be of more
- benefit to Missouri, and would aveid the waste of previous efforts de-
 wvoted to collecting data and familiarizing the gm:oaf. leader with it
- specific situation in the arid states. Applications were made to the
. Guggenheim and Lincoln Foundations; their outcome is at this writing

.~ The results of researches thus far finished were drawn together and
- summarized in the following ten tentative conclusionss

‘ 1, The aggregate variability of water supply in as system is most
significantly measured by the variance/mean, and is mi zed by a S
- simple fractional division among water-users. Prevailing systems raise
~ variability high above this attainable minimum, :
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2. Diversions by holders of the water rights tend to vary
inversely with stream flows; diversions by um of the weakest rights
are even mra variable than the flows of wasted flood waters, a groass

dum
is a large costly excess capacity in educts,
(1) nbwo plm zho um MM by water law on “:umn i nd
Mulu rai ent agencies into integrated
and mwmntul mum of water-users, which once is ime
paud !.a erpetuated rigidities in mm lawe
8 excess v«uun capacity, and oommrstay inflated
water righu expressed in constant rates of mw, immobilise much water
that is not actually used, foraes further developmant of the most
sconomical supplies. This creates artificial local scarcities which in
turn lead to costly developments of remote supplies such as the Feather
River Project, which is premature and necessitated only by underdevelopment
of more southerly supplies.
5, In some areas water shortage is the limiting factor on economic
development. These areas lis intermingled with others which could spare
¢ water inputs without reducing output much or at all. Several areas
d increase output by using less Mw. But contrelling institutions
are not udm«u to permit exchanges to effect an economical equimarginal

allocation.
03 Pump irrigators are wid scattered among unirrigated lands.
This mru»o the cost of rech ng underground water reservoirs and
creates a h{? area recei potential but unused benefits from recharge,
thereby compl. the problems of organisation, me.im. forecasting
demands, etc. ml 'orces development to pmud, Af at all, by lm
increments uith all the lems that implies
Te !ﬁa marginal | ivisy of storage m*ks on d&f:‘m& wrm
is very unequal, betraying an uneconomica 1%“
8. The eowmﬁaa among variable stream ﬁ:ﬂ«
more equal their mean flows, so that mm cancellation of flow mutuna
is more to be achieved through integration of adjacent streams of different
sigses than of remote streams of mﬁt sizes.
Data collection on oute-of-state u m‘.’ Mi t 363 was terminated
with securing of minimal data cam rrigation
withdrawals over time under several temperature and
precipitation in areas where correlations ut e tput uth water ine
m are in Wﬁi water supply to crops for ch output data had
m.m been ass
smmﬁ data mﬂwtm ases of the western studies
uumum was focussed oa gro « It becomes evident that it was
necessary to devote t att to certain mathematical-statistical
techniques. It was felt that mmhet#huuudmuammw
valid inferences and Mn the maximum value MM‘ from whatever
mshn«n happened %o come, and s0 the techniques developed are as
valuable to Missouri as umh the data being processed was drawn from
iy - g PO dovsloped were th followings
echn ¢ the
1. ¥orkable means the marginal ivity of water
gpnﬂd to agriculture. The mm«m methods were tested and compared:
rical regressions of crop cutput and water input land prices with and with
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Literature pertinent to proposed research in land and water economics.

I. There is so much literature on water law it is impossible to begin to
suggest its scope. Law journals are filled with it. Legislative R:ference
Services in over half our States have publish:d studies for their States
within the last five years, so great is the interest. Wells Hutchins with
the P.E.R.B. and C.E. Busby with §.C.S. have published a great deal from
within the Federal service. Western economists such as Ciriacy-Wantrup

at Berxeley, Herbert Snyder at Davis, and Roy Huffman at Montana are
writing on this topic currently. GEngin-ers such as Sidney T. Harding

at Berkeley and Harold Conkling at Los Angeles have written useful con-
tributions to the subject. Interested parties have not kept their opinions
to themselves either, and there is no end of material from the National
Reclamation Association, the Irrigation Districts Association, and s. on.

Most of this literature tends to be fairly tiwmsee—esmsik limited in its
approach, however. While it may be appropriate for most of the writers to
limit themselves to what is politically feasible in the near future,
it seems to me the place of the economic scientist to look at the
present institutions in an entirely objective light and strive to de-
scribe institutions that might lead toward an optimal utilization of
water. This would be my excuse for adding to the literature in this
ficld. This approach would I beliesve not only fill an intellectual
vacuum, but fidd a reception among "practical' politicians.

For my present research I am using primary data collected by the
California Department of Water Resources; the U,3. Geological Survey;
the Bureau of Reclamation; farm management experts in the State Experiment
Station; the State pollution board; individual irrigation districts;
county planning commissions; private utilities, indistries, and large
landholders and mutual water companies. And the U.3. Census (of Irrigation
and Drainage).

There is also a new California Committee ou Research in Water Resources,
bringing together the research resouirces of the University system, and
publishing a good deal of material. This is something I hope we can
get started in Missouri, although of course we would have less cause to
get into it than California on a large scale.

II. There is also a vast literature on the urban fringe. Perhaps I
could begin by mentioning my chapter in the 1958 Yearbook of Agriculture
on Urban Expansion. Political scientists, city aand regional planners
have probably done more work in this area than others. Two excellent
examples are the Cuyahoga County Planning Commission's studig of the
water and sewer problem; and George Esser Jrs's study of Greensboro,
N.C., and its urban fringe -- this was sparked by a General Townsend,
head of the N.C. Water Board, who has an espscial interest in water
supply.

The California State Water Resources Board in its Bulletin 2,
WATER UTILIZATION AND REQUIREMENTS OF CALIFORNIA, has given especial
attention to urban demands for both water and space, and brought out
some interesting facts about population scatter in urban fringes, and



the high cost of water and sewer networks to serve such populations.

The current debate on agricultural zoning is producing some informative
literature. I give especial weight to the work of Dr. Jack Lessinger in
the Santa Clara Valley of California. Lessinger's work is just starting to
come out. One article is to appear in LAND ECONOMICS next issue, and a
longer study will be releas_ed through P.E.R.B. shortly.

It is a little hard to predict just where one will find solid, well-
reasoned work in this field. In general I find that respectable and con-
ventional sources such as the National Bureau have severe limitations, and
I tend to be quite critical of the work they have sponsored by Leo Grebler,
David Blank, Louis Winnick, et al., on urban real estate. The city and
regional planning profession, too, seems to have developed a definite ideo-
logy that destroys much of the individuality of thought that makes for good
research. And so one must scan work in many fields to find the rare indiv.dual
who has appraised the problem probably through his own eyes and put his
own stamp -- and a good one -- on his work. Two examples arge the Geographer g.
John R.P. Friedmann, whose THE SPATIAL STRUTURE OF ECONOMIC DEVELOCMENT IN &

—> THE TENNESSES VALLEY is a very competent work; the Sociologist Amos Hawley,
who has done a great deal of work on urban real estate -- and I might add
that not all of it is as good as the best, by any means; and the planning
consultant Homer Hoyt, whose 100 YEARS OF LAND VALUES IN CHICAGO is a classic.

On the question of urban decadence, my thinking runs along the lines
of Gerschenkron's principle of relative backwardness. I think of the city as
an economic unit with a conside-able potential for monopolistic exploitation
of its hinterland, which often takes the form of underdevelopment and stag-
nation. Hekscher's mercantilistic mediaeval city is perhaps the implicit
prototype.

On the juestion of urban expansion and economic instability, my effort is
to integrate, or let me say bring together what is known of urban expansion
to evaluate its impact en aggregate national income and employment. This is
the burden of my Yearbook article or chapter. 1In addition to the ideas
and relationship)s developed there, I have hopes that modern input-output
techniques may be applied with a regional slant to throw more light on this
problem of the dynamics of urban growth. Walter Isard is doing pioneer work
in this field -- his study of the impact of steel on the New York - New Jersey
area is often cited.

III. On interstate water problems, the Missouri Basin Survey Commission
> study, MISSOURI: LAND AND WATER, is a basic source. The presidential com-
mission under Meyer Kestnbaum has done interesting work in the field of

Federal-State relations. There are innumerable interstate river compacts
to study. These have been assembled by Richard Witmer (ed), DOCUMENTS
ON THT USE AND CONTROL OF THE WATERS OF INTERSTATE AND INTERNATIONAL

/;> STREAYS. (USDI, 1956). Besides the famous Colorado Compact, still the
subject of a protracted lawsuit between Arizona and California, there
are compacts on the Arkansas, Canadian, Connecticut, Ohio, Pecos, Potomac,
Red, Republican, Rio Granda, Sabine, Snake, South Platte, and Yellowstone,
among others.



The Hoover Commission has also expressed itself strongly on Federal-
Local relations in water. The task force under Ben Moreell stated the
policy recommendations, and Moreell has published his views separately in
/7 OUR NATIONS WATER RESOURCES =-- POLICIES AND POLITICS.

A group at Harvard is doing original work in the field of basin-wide
| watershed control, integrating the operational ideals with the political
‘ necessities. Maynard Hufschmidt leads the group. He has sent me some
of the preliminary studies by Harold A. Thomas, Jr. Thomas is applying
statistical techniques to interpretation of hydrologic data for econonic
planning. I would hope to maintain contact with this group.

The Duke University School of Law has devoted two recent issues of
its journal, LAW AND CONTEMPORARY PROBLEMS, to "Water Resources" (Summer,
} ' - 1957), and "River Basin Development™ (Spring, 1957)

Other relevant works are Schulz, Wm. F. CONSERVATION LAW AND ADMINISTRATION,
1953 (emphasizing Pennsylvania); »~Leuchtenburg, Wm E., FLOOD CONTROL POLITICS -
7 The Conn. R. Valley Problemn, 1925-50;7,Smith, Lincoln, THE POWER POLICY OF
MAINE. ' /

IV. Plains economists have given considerable study to the uroblem of
adapting to unpredictable precipitation. Some of the studies are

/;7Thair, Philip J., STABILIZING FARM INCOME AGAINST CROP YIELD FLUCTUATIONS,
N.D. A.E.S. Bull. 362, 1950j7Heisig, Carl P., "Income Stabilit; in High-Risk
Farm Areas," JFE, 11-46; iﬂohnson, Sh:rman E. "Irrigation Policies and Programs
in the Northern Great Plains Region," JFE 8536;7Huffman, Roy ‘E., "Stabilizing
Farm EBconomy Through Integrated Use of Irrigated Land.", THE MONTANA FARMER
1-47, :

I have not kept up with more recent studies.

V. Several States are initiating programs to compile and distribute inform-
ation useful to those concerned with water. California requires all well
drillers in the southern counties to divulge their basic findings to a State
office, and is probably going to extend the program to the entire State.
North Carolina was on the verge of passing such a law when some legislatargs
undertook to convert it into a tax-collecting device and it failed. A Stat7

employee pointed out to me that one of the Cola companies pushed through a
State law forbidding the State to publish any information about the amount
of water used in its plants.

In recent years there has been a wave of literature critical of our
scientific secrscy-security programs and their destructive effects on
intellectual stimulation and progress. I would 2xploit that literature
to make a similar point about water information, and for that matter geo-
logical information of all kinds.

UNEBCO is doing worx in this field, too -- viz their recent study of
TRADE BARRIERS TO KNOWLEDGE.



Vi. There is a wide literature on watershed protection. The effort of my
studies would be to apply an impartial judgement among the various viewpoints
advanced. The Crusdding spirit in this field has tended to lead to extreme
statements and militant partisanship. I would try to determine just where
the balance of advantage lies between for example soil treatment vs. big dams
as storage reservoirs.

VII. A definitive work in benefits-cost analysis is the Federal Inter-

Agency River Basin Committee "Green Boox™, PROPOSED PRACTISES FOR ECONOMIC
> ANALYSIS OF RIVER BASIN PROJ CTS, and its successors. A recent effort is

a Stanford Research Institute publication by Charles Hammans, but I am told

it adds little to the Green Book.

The problem of secondary benefits has not to my knowledge received any
definit ve treatment. That indeed is a major reason T would propose to
work on the topic. It is of very high interest, and the demand f.,r work
in this field would be great. Last week the economics director of the
California Department of Water Resources advised me that he would most
like to see study in this field.

A forthcoming work by John Krutilla and QOtto Eckstein will contain chapters
on this topic, but from preliminary conversations I have concluded that they
do not have an adequatﬁsolution to the question.

VIII. Studies of scale of farming are legion. The conceptual framework of
such studies has become practically uniform, and I tend to be very critical
of the '"party line." Bachmann, 4Yefiwvaixny McHlween, Heady, aréd Schultz, and
Johnson are all open to fundamenta. criticism.

IX. Again, I know of little work that hasccome to grips with what I counceive
to be the most interesting and portentous issues here. I would work from

primary data to try to get some measure of the extent to which Federal income
taxes tend to divert human motivations from their most economical expression.

X. I am not as familiar as I would like with technical literature in the
field of education. Thus far my ideas on this toyuic spring largely from
personal experiences, and observations.




