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Work for Hwang

April - Finishjob #1, one.twoweeks

two
so Job 4, week or have more

May - Job 51Times of

Jobs 2. 3

51Times ofmax storage used)

finish these before beginning anything
new now.



..:Manipulations ofdata desired, 5
32. Take Fotostal of Tulare Co. acreages from Althouse p.27,

compute To of each thetimes which ismand. (1940). Thus illustrare
use last 2 columns.scatter.

twsp

2

16 in doubt about figues, take microprint to projector. Magnifying

glass available here should be adequate,
If

Rate the twsps soughly, ordinally, by distance from Kuch a Tule

Note hi Yo dry land along each acis.

Check cense for comparable figures.
ares.

s,

35.

Scatter is the more remarkable because leaving Visalia, both nf
soils- along (trurd & Lewis Crks. (Wilson &

one encounters pour

Clawem p46)

33. of. monthly pattern ofdiversions ueflows, majn streams.

show on Tual. etc. diversions are according to demand,

Aug. of. Kwhate.

On annual basis,show neg.p of diversions & flows. Plugin rainfall& temp, seeifthey

34. Regressions of diversions & flows

explain!

acreapes I flows.

E.G. Sacto. V.

max. in

data all ready in "&c CV "file .

Ure Thou thwaite's method I compute variation in needfor

from time to time &place to place.inn. wh

Probly notnec.



1 Manipulations ofdate desired, 4
annualer

24. Correlate monthlyon daily I with annualflow -if low yes

6.₁

T

jes, doubly hit; (if hiare more vible, more vole, flood sterage
yu

needAnd ?) For individual rivers. Weknow that in low you there is

less 10 of flow inthan of flow in summer-isn't that enough?.

25. Crities will claim variation among
diverters peroareuse is due to

diff. needs. to take ID which changerfor who use, show les variation

among indinduals. Might find graph on upper left, #5, bestfor

for individual diverters; but

shows ofson. (Bull 23 shows water per arre

what shows useper acre in any 1.0 . ? Madera Report?)

26. Where storage peaks coincide,
com

you

pricing who in time. Work up e.y.

(May endup showing can

makethem dissergs by appropriate

do more w MC pricing than with with.!

ex uss27. Combine demands, get steadier demand, hence fuller season -longuseof
facilities that shed he be integrated: to of

on KaweahR,
distribn. (Find e.gs, a, of precluded.) [.g.of a

goodprojects
unbuilt bes this even, was

wheresome ditches get only partseason flows,Ivery uniteadly, As capai.nery.

28. E.g. how into minimizer time who spends in storage (thus shiftingpun

ofearly flown & late

news ford & keep's flood space open longer). E.g. area

demand can store elsewhere.

29. E.g. howgetgive floodcentralwith lessstorage by inter

30. E.g. how reduced variability outside irrn season helps hydrel-
redures alternatepratig capas. requirements. [PGE already exploits

this angle, no?)

31. Possible effects seasonalpricing-min. atpeakstrage, max atlate

summer.



Manipulations ofdate desired, 3
There are

17. Correlate hourly flows, ifcanfind.
try

resrs nearly full, e.g. at flood crest (Emy WSP 843),

peak; or where no storage.

Si
9.

3

18. Correlate 10 y mong akes., CV streams ( maybe hi correlations are

due to ys- to -yo correspondence, while big cycles deffen. Use

of variance.) (Maybe inspection of cumulation
analysis of variance.

departures is adequate for this.) ( cf. 15)Meroney

show how
regn.

19. Cf. variability Kings R e.g. above & below

love much potential benefit storage ber must rebeau sto based

can store there)
nat. flows.(but remember theyon

20.

on

signif. only when

or at storage

For ginen period, say Iyo or 3-4, fignon deviations ofmonthly

biz silm i in, of each ofheundl
flax from wanite day wit meanforthe

rivers with the correlate actualflows u ave., individually &jtly.

This seems to add little to what we've

(on take Sxy), monthly.
done already .

21. Predictability offlow frombi pre-planting floms, several

rivers individually & jointly.

23.

22. Take flood year, correlate monthlyflows ( They may bepouver coordd

them, hopefully)

Est. MP wto by ofg value ofonique, you of hil low floms
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6.

Manipulations ofdate desired,2

7

8. Compute LCR on

8.

2. 9. Compute physical MP of Al storage in termsofwho conserved

annually. Figure what stage of returns present -proposed

are in . Discount future returas pamponly probley

regular pornod,evaluate Solve starting -assumptions
dams

land area. (cf. fron

astume form

ownership (or enjoyment) ofwh, of LCR m

correlation coeff. of 7.)

problem.

12.

10. Combine some rivers for improved salinity. Check for.ofdette

as salt ress.
11. Cumulative departures from mean, CV stream of youof

instead of some lower figure
do not plan enough

16 you(16
need any) .)But

max need, then what is relevant is periods of no effection storage

with cost of storage on particular river. Makerough est.
Cf. Tuol & Mok.

both seasonally I over yrs.
Eel,

Cache a, Putah C , Alameda Cr (?).

need. (Using meannemax storage

doesn't change time of max

for
which willbe varyingwith cost of storage

Russian R. : T,
1Correlate & combine with,

Coyote, &c

16. Get daily

w. which might be brought to cooperate

&
combine

13. ACorrelate Cache & Putah & Stony & Trinity & facts.

Imight even try StaYnez with of - check Cal Wa Plam first.)

14.

supply e.g.

15. Cf. o for inter month, interday, & interys, & inter decade flows to

see where is greatest variability. ( Cf. 18)

Correlate & combine daily flows for 2 adjacent small streams,

such as might be used w/o surface storage, but integrated for rechange bed

once

Hem & Kings, show what inconvenience theyputup

show periods will diffen)

Jon
with rather than build storage

elaborate data needed to



Manipulations ofductu desired. Five priviritiv before begin.data

4.

5.

1.

6.

6.

6.

1. Kem, Tule,Kuh,Kings rivers, correlate with sfete
over you

monthly

2. Relate patterns ofseasonal supply & demand, various rivers - either

Get peak storage time,
by correlating, orfigur's max storage need.

all rivers - they probly differ, cd shuffle some was back & forth in 2013

critical mos-forget
those areof

what count.
forget rest

3. Correlate all CV streams, monthly, actual date, for several

individual years, (rough index)(also useful for hydrel reduceneed

for steam plant capacity). Besure you haveflows above storage.
&Kern

4. Cf. variability of Kings, Kaweh, Tule,rivers, with variability,

of residues after diversions-& with the individual diversions.
"Annually, monthly, daily. (Irrn season mainly)

5. Curveof distribn. of

Wt/
are

No. of
acrergetting

x wha
less

yo,

No. of acres

who ar

wh me

Mean

werer getting y
less.

by individual diverters from

No.4
pe ace

au
getting

à jol

Yu

Hillianz011

by wh.percre

To ofaces
WE/acre

6. □ of above distribn.

7. Correlate whh/ace I size of ownership

cf. seasons of scarcity vs seasonsof abundance, e.e.g. cm

some rever :

Use 2
layouts

night.

Kamanh.

on



TheJulof Law & Even8

Contribute to.

I



Additional data needed:

1. Costs for damsete of varying height -for mgul analysis.

2. 7lood danger, by

(try
#1

predictability, & need for reserved capacity.mos.,
Cal, studier referred to in '23 ete rpt
7loods, recent book.

3. Salinity tolerance limits etc.

4. Costofunderground recharge

5. Hourly flows,
flood crest.

nean

6. Lengthofstorage in soil, upstream,ind

7. What internteished diversions to

fon, interests below ?
get betterpun routes havebn blocked by



LAND AND WATER ECONOMICS
Proposed Research

I. An economic evaluation of Missouri water law .

There is a widespread movement in Bastern States to re-examine archaic
water laws . The Western appropriative doctrine is being considered for
adoption , in whole or part , in many .

At present I am engaged in a study of riparian and appropriative doct
rines in California , the one State where the two have been quite evenly
balanced for a long period . I propose to spend my first few months in
Missouri completing this study . My present thesis is that neither system
is nearly good enough , and I am working out a proposed system more in ac
cord with economic principles . I am keeping this within the bounds of
familiar institutions such as the taxing district .

AN

My next intérest would be to apply the conclusions in Missouri conditions .
This calls for study of Missouri's water economy , and a systematic laying
out of Missouri's water law , as expressed in leading court decisions .

Some of the features to be incorporated into an economically ideal
system of water legislation would be as follows : an equimarginal distribution
among different users on the basis of productivity ; a flexible system of
allocation that would permit transfers of water in keeping with changes of
technology and demand ; a comprehensive system that integrates ground waters
and surface waters into one water market , storage and distribution network .

II . The rural -urban division of land and water .

This study would investigate the value of cities and towns to farmers
and develop criteria for an optimal division of land and water resources
between town and country . It would consider optimal patterns of town
location , and integration of town and country to enrich rural life .
focus would be distinct from that of many current studies which tend to
regard cities as aggressive enemies "encroaching" on farm land .

Its

It would consider the causes of urban decadence and stagnation at the
center , and seek to develop policies to help cities flourish , the better to
serve agriculture . It would analyze deliberate restrictive policies of
city governments working to the disadvantage of farmers -- much as many
previous U.S.D.A. studies have emphasized restrictive policies of industries
and the farmers ' interest in breaking through them .

The study would consider the economics of distributing water , and collecting
sewage , in rapidly expanding rural-urban fringe areas , and the problem of
integrating these networks with other utilities and transportation .
It would look to the causes of uneconomically scattered settlement and
its influence on economic instability . It would evaluate proposed policies
for alleviating the problems .

A separate problem would be a study of economics of scale in developing
and storing and distributing water , to arrive at an optimal sized water
system .



:

III . Interstate integration of water economics and control , with especial
reference to administration of the Missouri Basin , Federal -State relations ,
compacts vs. Valley Authorities vs. Basin Commissions .

IV . Optimal adaptation to an unpredictably variable climate , with especial
reference to water storage and distribution .

V. Establishment of an information clearing house on water economics and
hydrology . Secrecy , or simple neglect to gather data , keep much important
information from being recorded or publicized . This makes for duplication
of effort , wasteful exploratory drilling for water , blind planning , etc.

The first effort along this line might well be to write something
dramatizing the multiple economic benefits of pooling scientific information
and opening it to general use .

VI . Watershed treatment . The effort would be to find or develop concepts
for defining an optimal balance of timber , grazing , runoff , and storage
from wooded lands , both in the mountains and on farm woodlots . Then to sea
to what extent free market forces achieve the optimal balance , and how
best they might be amended to allow for offsite water storage benefits .

This analysis should also be applied to non- forested land of course .

VII . Benefit -cost analysis . Incidental attention will be given to questions
of optimal scale of structures , and priority among structures , but primary
emphasis will be on working out a conceptual framework for dealing with the
vexed question of secondary benefits in project justification.

Another question of interest is the relative value of different kinds of
project benefits : irrigation , navigation , flood control , power , for example .
This has obvious interstate implications , and must be integrated with that
aspect of the studies ( item III) .

VIII . Studies of scale of farming . Criticism of prevailing emphasis on
fuzzily conceived "profit " criterion of optimal scale . Applying economic
criteria of efficient use of resources to farm management data .

One especially promising aspect of this study is use of data from the
acreage limitation program to find marginal productivies of land on farms
of different scal .
IX . Studies of land taxation . Effect of Federal Income Tax laws on the
relative burden of real estate taxes to those in hig and low tax brackets ,
an the effect of this on distribution of land and scale of farming .

1

X. Studies in the training of agricultural economists and economists . Means
for achieving an optimal balance among conceptual ability , factual information ,
community aspiration and responsibility , practical competence and judgement ,
originality and communication , initiative and discipline .



Call it research in ec. of land & wt

I. Ec. eval. of Mo. w
law.

II.

Nationwide movement réhabilitate reexamine archaic w.law.

Moverment & xpose appr. from

Study 2 doctines together, Cal.Systematize I layout Mo.prevait; law.

Apply conclums in Mo conditions. Emphasize urban-ruraldivision,pollen.

Consider other mats.

III .

Policy ree-m

Interstate problems

Esta

w.

for Mo leg-n.

thus keep land ec. alive .

Workout opt. system,- surface &ground
ind-y. XGrbly. Is w.

prop.y ?

7 lexible. Attract new (opt level)

fringe

w other xptu Ipu networks ( esp. hydropower)

Problems of scattered settlement
&Integnin

Extra cost

Relay-
Instability

Ec. of scale in clev.w., & opt scaleof one supply &chiste, net.
W.

Layout of
der g

Water & sewer networks in tuboutin arcus .rapiady

Interstate integra

II. Optimal

rural-urban

# integren ofer contral, esp. ref. Mo. Besin

Fed.State rel-ms.
MBC, MVA, Compact.

(Relative benefice of multiplepurpose autput)
unpredictable

Adaptation to variable,climatevariable,climate – esp. roleof w.
but integrate whole structure of society.

w. contral

inventory them.
supplies. Bet well depthsI. Work Is, est. info center on

etc., avoid duplicat's, facilitate find's W.

all gmily available. Demonstratetee.Benefits of poolig info.
Integrate research, maka



II. Watershed treatment.

III Ben-cost

Opt. combo of timber,

onfire. Subsidytoform
woodlag.& minoff& storage. In mes.I
woodlots?

ints.
Policies to achieve

Ozarks; & upper Mo.

I. 1

analysis

Opt.size structures

IX.

Land & w.for urban der.

Encomes's

Priority

2dry benefs
Integrat's manyprojs on same

urban dev to

on same tot. busin

ec.barriers, Ag compon among cities forfrom trade.

Precedent- OAstudies of restructionpolicies by ind-yg,effectonfor
Opt. location cition, town.
Int-g town

VIII . Study scaleofform

Trends

Causer

Policy.

Relative value of multi-purpose outputt

(f relative costs, flood central us. abonding
floodplains.)vulnerable activitus on

town &. country, enrich for life.

ar

helpfrom. Breaking theme restrictive

ec ? (mean's dainable)
they ec ?

Land tax
Prop. tux. -effectof

Effectof landsuccess on

inc. Fux

scaleoffen.

communication

Integrig

Comunity

X. educ., conceptual,ability, social responsibility, temperedw.

pudeme practicality"""factual knowledge. ( confidence, adaptability)



VU

X Prod-nec.
Ensof scale

Imput-n
criteria for efficient useof resomas. Criticism of

prevait's emphon profit, pour conceptual & op-ul defs.



UNIVERSITY OF MISSOURI

Agricultural Experiment Station

Release of
Information Plan

for the year ending
June 30 , 1960

1. Title of project

IVERSITATIS

SA POP

LUS ULI

SIGILL
Economics of Water Re .

September 1959

MISSOURIEN

DEPARTMENT Aer . Economics

PROJECT NO;

Utilisation

2. List here the month or months when you expect to have information ready for release
through the Agricultural Editor's Office to press , radio , and/or television.

3. Do you plan to publish a bulletin this year on results of this work? Yes
If so, about what month will it be submitted to the Agricultural Editor's Office?
December

Approved

363

(yes or no)

4. Do you think the results from this research would make a good movie , either by itself or
as part of a larger story?

YOU

Mason Jettres
(Project Leader)

EluxR.Kicke
(Department Chairman)

Two copies for Director's Office -- one for department chairman--one for project leader.



Objectives ofproject

To evaluate the economic performance of different sy

ofwater law from studies of farm water use in practive.
systems and faceto

Takefrom green sheet.

Emphasize developing methods, ofanalysis, to apply in gmieli & in Mo.

Accomplished to date. Oct. 14, 1959

oneone Kaweah,from
1. Analyzed flowsand allocation ofwater.Ifduffforms ofmountthereof, selected most approp.

Subjected data to analysis ofvariance,Analyzedfrez.distens,&.
1919 - date.
experimented with different
and devisedanome measures

~
kinds of analyses,

ofvariance most appropriate to ci intal

define an optimal response to variability of flow, and to evaluate

Worked#atopi

actual water distribution in terms of this optimum.
of clustering ofdeficits,"Theevaluation thus for indicates there is scope for vastly increasing the

serviceability ofgiven water supplies by a different method of division.

on new measure

mutated into andDevised technique for determiningJ.

decreasing returns to storage has been

e to test whether

2. b !
what stage of increasing or

achieved on

resources were

given streams, Used technique

being optimally allocated among several interconnected

streams, and found lange deviations from the optimal: overdevelopment

afd. to underdevelopment on others.
on some

3. Prepared correlation of cropoutput andwater isput under
correcting for a mearmable weather variation

This far correlations are remartremarkably low,
inwide range of conditions,

Interregional
indicating water is generally being applied

should show that this varies fromplace to with location.
comparisons

Results thus far encouragingly instructive, showing shape,
cinverted U- or arch shaped, with,bulk of points in negating slopingpart,
indicating widespread overivigation. Ties in with study by soils dept.

excess.



4. Accumulatedsex.......serigualkinds of data to test hypothein

that my ofwater differ inordinateofand uneconomuneconomically

adjacent districts

5. Demonstrated that system of

bestange excess capacity. Alsoscattering ofserved areas.
much with than is used,

actersfurther development.
St. This excess capacity& ctaims[commensurate in intothis my

6. Assessed potential reduction ofvariability from integrating devent

of a relatedstreams;both annual flows; & flood flows.

8. Shown may
wasted flood wa

pumping deathsandcosts;
Wata conconsenation expenditives

water law has ledto expenditures

1. Demonstrated wohan has caused in
many

wath in driven years negatively correlated withsupply.

omically among

wath users

"waters.

11 .

10. Developed systemopricing

LANDRÉ -

users to take more

variable than
get a supply more variable

9. Accum.forlist ofllcanals carry who in opposite clirections, andc.

manifest diseconomies.

ofworksthe time.water to optimuage use ofw

adapting variable supplies to variable deviand

than flaciblepricing I taxing so asto max.""benefits,for above

with supply.those achievable today. Let me vary

12. Examined what is feasible under prevailing instal limitations,
to approximate optimalsysteem.



13. Analyzed legal doctrine onfirestate offlow us fixed aut ; and.

of stipulating flows in rates on possibilities for economizing – e.g.

of winter storage .

14. Continued gathudato

effect
•obviously,

on & costs of storage,pumping, distributing, etc

15. b Compiled legal obstacles to transfer ofwater.

16. Compiled legal &c. institutional deterrents to water straps

development.

most.

degree.Idance in results
& confic

17. Worked out method of stratified sampling.,to permit analysis of

voluminous monthly & daily flow data .

18. Shown system affords usen 100 % steady supply for some weeks,

ff. by extremely erratio. ( List this with numerous defects noted).

20.

19. Orgd I cleared up ambiguities in raw date ; tested for internal

other souras.
checked us.contradictions ; mean commal

Aside fromvariability, but in conjunction with it, afd angry.
tosee who was starned, who glutted.

perace

supply,

21. Murd excess capas, in systems by ofgvs.
vs. use.



UNIVERSITY OF MISSOURI
Agricultural Experiment Station

PROJECT PLAN

APPROVED

Duplicate

1. Title of Project
Economieg of Water Resource Utilization
(Short Title: Water Re - **)

IVERSITATIS
SA POP

VLI

SIGILLMISSOURIEN

Chairman of Department

Associate Director

Directór

miM. Mason Gaffney(EK)Project Leader

2. Advisory Departments and Agencies.
Various Departments of the College of Agriculture and of the
University. Informal advisory arrangements will likely also
include various state and local agencies concerned with water
hydrology , utilization and allocation .

ElixR. Kiell
SouckShirku

iskyAr
Bouquetell

Director, State Experiment Station Division Agricultural Research
Service, U. S. D. A.

DEPARTMENT Ass Econ.
HatahiFED . FUND

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

↓

PROJECT NO.

2

See back of this sheet for information to be
supplied on additional sheets

T

Dáte

June 6, 1958
Date

June 6,1958

6-9-5-8
Date

363

"Jsme

#

Date

Date

we 9.1958.

A



Use additional sheets for the following:

TO

Y

4. Major Objectives . A clear , complete , and logically arranged statement of the
specific objectives of the project . List , using capital letters : A - B- C etc. An
annual plan and report will be required for each objective . All objectives do not
need to be active in any one year .

5. Reasons for Undertaking the Work . A statementfas to (1) The importance of the
problem to the agriculture or rural life of the State or region , ( 2 ) any groups of
citizens that have requested the research , and (3) the expected use to which the
results will be put.

ENC Minestre

6. Previous Work and Present Outlook . A brief summary covering previous re
search on the problem ( citing the more important publications ) , the status of
current research , and the additional information needed, to which the project is
expected to contribute . DOM

1

´AVE,"

1 G
7. General Method of Attack . A concise summary of the essential working plans

and methods to be used in attaining each of the stated major objectives . These
summaries should cover :

2 gai

REVI
usJarra leutic p

ya

P

L

a. Plan of investigation
b. Location of work

31

8. Probable Duration . An estimate of the maximum time probably required to com
plete the project and publish results . Project plans will not be approved for
more than five years at one time .

J

l9. Financial Support . Estimated cost for work covered by this plan .

22

J.

c . Quantitative indication of extent of investigation
d . Procedures to be followed
e . Records to be kept .

X Jak ( 17
Note: Whenever any material change in the objectives or procedures of a project
is found advisable , a new or revised project outline should be prepared.

:)

ill
arq

ETIO GRI
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Project No. 363 Cont'd .

5 .

Major Objectives .
The major objectives of this research include the following :

A.

M

B.

To study systematically the present legislation dealing with
water as expressed in the principal decisions of the courts .

To develop principles of an economical feasible system
of water utilization which would include the following
features:

1) a flexible procedure of allocation that would permit
use of water in response to changes in technology and
demand .

2) An equimarginal distribution of water among different
users on the basis of productivity.

3) A system which might integrate ground and surface
waters in one water market .

4) To apply principles developed to specific analyses of
watershed programs , allocation of water to competing
urban and agricultural uses , and other water programs .

The

Reasons for Undertaking the Work .
There is a widespread t to re-evamine water laws and
water utilization among competing uses . Over the years two
major doctrines concerning water use have developed .
appropriative doctrine appears to be used principally in the
Western states while the Riparian doctrine is recognized
principally in the Eastern states . It appears that neither
doctrine is exclusively the appropriate approach , particularly
in the Midwest . A new approach based on and in accord with
economic principles of production and utilization of water with
in the given bounds of familiar institutions will probably yield
the most equitable and economic use of water ,

A number of problems have arisen as population centers have
expanded , greater use of water in the industrial sectors
resulting in competition for water for domestic and industrial
use . In addition, problems

tion
storage for use in flood
in agriculture ,r
complexity of competing
to these alternative use



6 .

Project No. 363 Cont'd .

analytical fram rk is developed to permit the development of
procedures which recognize the econemical utilization of water
within the legal-political fr · rk of rights of competing
and potential users. Restrictive policies have been developed
among some urban groupa , industrial and others that work to the
disadvantage to smaller cities and to agriculture generally.
The overall problem is complex . The interests of many groups and
agencies have become intertwined . For example , the related aspects
of watershed protection programs have been the subject of considerable
discussion , much of it lacking in scientific bases . This has led
to extreme statements and militant partisanship . Further , an
appropriate analytical structure is needed to determine the balance
between soil treatment under various cropping uses and storage
reservoirs for water control .

Previous Work and Present Outlook .
The work at this station related to water use has been limited to
analysis of selected flood control structures on agricultural
production . These studies included the Grand, the South Grand and
Alack River øystans , Missouri Agricultural Experiment Station
Research Bulletin No. 564 , October , 1954 , included an analysis of
the problem of appraising impact of flood control structures and
an empirical analysis of this impact in the Grand River Basin .

The research proposed under this project is broader . It proposed
that greater emphasis will be placed initially on a systematic
analysis of the legal aspects of the states ' water laws . After this
phase, a study from primary and secondary data will be undertaken
to develop a frie • k for analysis of the many ramifications of
water utilization . Later detailed empirical work will be pursued
to determine specific application to various types of water utiliza
tion in agriculture .

The literature in the field is more or less scientific in character .
Much work is underway in various states by resources agencies ,
Agricultural Experiment Stations and in the U. 8. Department of
Agriculture . Some of the pertinent literature includes the following:

Water-The Problem in Missouri , Report No. 17 , Committee on
Legislative Research , al Assembly of the State of Missouri , 1957 .

Missouri : Land and Water , Report of the Missouri Basin Survey
Commission , 1953 .



Project No. 363 Cont'da.

Illinois Water Usa Law by Fred L. Mann , Research Report AFRE19 , June
1957 .
Economic Evaluation of Use of Soil Con tion and Impr nt
Practices. in Western Iowa, Technical Bulletin No.
1162 , ARS , U.S.D.A. and Iowa Agricultural Experiment Station .

Richard Witmar , ts on the Use and Control of the Waters of
Interstate and International s U. S. Department of Interior ,
1956 .

40 A $

Reports of the President's Water Re
Volumes I and 2 , 1950 .

s Policy Commission,

Carl P. Heisig , Income Stability in High Risk Fara
of Farm Economics , 1946 .

8. Probable Duration

Journal

Sharman E. Johnson , Irrigation Policies and Programs in the
Northern Great Plains Region , Journal of Farm Economics , 1936 .

7. General Method of Attack
Initially considerable efforts will be devoted to analyzing the
relevant secondary data available pertaining to the states ' water
resources . The Missouri State Legislature has released a report
of a special study . The Mi i State Geologist and U. 8 ,
Geological Survey have collected primary data useful for this
investigation. Other data from regularly published ■ will
be utilized. It is expected that primary data will be required
in particular These can not be fully anticipated at present .
Initially work will emphasize an analysis of the water problems
in Missouri and will require study of existing materials .

It is ernected that re h in the area proposed will require
a minimm of three years . However, revision of this outline of
work is anticipated within a year innamich as the approach and
nature of empirical investigations will be modified as the result
of the initial efforts undertaken during the first year .
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2. Significance of the study .

Water is a critical limitational resource . In recent years kater
Andztagedzkafé our expanding economy has pressed against the limits of

dreas
the resource in many pes , dedy/ofzthé/-in the humid Aréa / as well as

may onedayarid, ex More than a nuisance , such shortages seriously restrict
our le growth,

thmsten the expansion of/o/r/etohopy in some places , where water has
exon already

been mined , they have/forced retrenchment .
& technologyTo p.4 Water shortugoo often appear long before the limits of nature/are

reached. The fault appears to lie in human institutions . that guide water

users in economizing-on-and allocating this scarce resource . The writer

could detail many examples of ### waste ja/zh /a/a/z/ofzyztét
shortage

Striking contrasts of waste jafatent/26/ nearby to dožeícáł /afodz/z/
tadzke/opsézyedzia/aday are commonplace : the Merced Irrigation District , • 5.

the
for avemple , wastes out its tailways of its primary distribution system

equally extensiveentire
more water than is used in the en Madera ' Irrigation District ,

adjacent , which is precious of its, water ; selt Lake Sity fluenerg suita
Lasi iqtbissi esits guttere with running water while domestic water is rationed in

Ogden miles A wa YL-0 irrigators in the Simi tayifor valley of
deep ,

v J

Ventura Cty Calif . pumpwellsdown over 100 feet for water , while a few miles
troubles

north in the Santa Clara Valley # 17% no one potoped to drill over ten
downthe sonte Clara # -H

foot, and in January water may be seen flowing freely into the occan.Paisie .
New-industries filing for water rights in humid western Oregon discover- ..
Shortages, it-seems , may result-from
such
These contrasts suggest
of water

Theprimimer inst:
she cor

3

cort of invisible barrier to the transfer

the lack ofinst. channels toinst. channels to facilitate xfr offacilitate xfrofwater from
simples to shortageare Even the·preseme ofinst thetotesbarriers



pok Present inconveniences , and the proppect of future crisis , seem

to é spring as much from the inadequacy of Aupadzlagzit social in

stitutions as from a shortage of natural supplies , and might be substantially
in large part from the lack of adequate social institutions for

4

Comwmising en muvür .
economi,ty meliorated by the application of some elementary economic

principles to the economy of water . In-somo humid areas water has

been treated by legislatures as though it were a

courts and legislatures have treated
the public has not troubled to install
Even in the arid states it is not uncommon to see water squander cd

the nominee knows of instance aftertely wasted nearby to
nearby toinstance were water is wastedwater is wasted de/epy/td in the face ofÁBÁPÁRÍŤéo£

urgent need, Asarby. Tu, dimple p.
have

to 3

Low : LA LA

niging techniques.



Eestorn legislatures
si casier staten

Mary easter are acutely aware of a
Leaders in most castern states haye/awakened to the need for new

the topic
legislation . At this years Southern Governors ' Conference , for

themen. tope munhlomo yere/the/afidztopit!
example , "Water/ads/2de/zdzdztopidz62/afs¢ads/0///item/ zbudiheds,in the cigrow's
There is a remarkable recognition of the inadequacy of existing in
stitutions and wifìfagnésézt eagerness to forge more useful ones .

This climate of opinion presents an unusual opportunity for the

economist to be of service to the community .

Do

Easterners are tending to look to the arid western states , før
gala with their longer experience in economizing on water , før

critical
models for their new legislation . A study of western water policies

is , therefore , most timely , and of nationwide gif¤µ£ïefa¢e/ interest .

-It is also a study long past due , for economists have given little
of their attention to this problem up to now . Lawyers , engineers ,

administrators , and interested parties have tended to dominate the

field . Many of them have done excellent work , but without benefit

of the tools of economic analysis , and , often as not , without the

economists overriding concern for the general welfare and overall

is thesumphis,efficiency of resource use .
chosen .. -(P.1)
ToézázydyTadzszydy XX One might protest that we are troubled with farmtoday's majorfarmproblem

Calif is chozenis

as

•surpluces, and that greater economy of water would only add to the
economy

h

to
which

problem . But improved dzladatión/of water is as essential for urban

48/£ør/żƒàµg and industrial growth as for agricultural . Indeed one

fe/z/z/ff of the most ang diseconomies in the present system ofratings

of water rights is the retention of water resources in-azriculture



is its inadequate provision for transfer of water from
ALTE

+3

PE ), WAA

used of low/ roductivity even at supported nrings =

A

As the raley Cummproductive unhon and industrial uses .

out of agriculture , with its historic priorities , where

ductivity is often very low , even-at-supported prices .
Report

* ommission/cited instances ynézé/ etét of water productivities
fifty times higher in industry than adjacent agriculture , and Louis

Koenig of the Southwest Research Institute has gone so far as to
recommend a mestom conomy maintained that the arid west should

rationally devote almost all its water resources to industry .

One might also protest that demineralization of ocen water , which

js/appfadedin now seemsnow seems to be approaching the threshold of

economic feasibility , may soon make obsolete a concern over

yatey tedaftfodd the traditional water provide an abundance

of fresh water such as to obviate the unplosbaturk ofuntnt social frictions

would be

el
yr agricultu,al
to much more

involved in achieving closer economy of traditional supplies , with the
unhappy social frictions involved.

Auch abundanu That is , indeed , remotely possible , but only remotely . And in
priced and

4.2.

MILS SIUN

evenatsupportedprices
value pro
The Paley

any event the new supplies would have to be/distributed , matters to
much of the proposed study

which/falz/study would be devoted .

9

An Important by-product of the protect, the nominee-anticipated ,

yuld significant
may It involves,a m

The mostThe study should also/yield thportdnt by -products .
seen, an analysis of the economies of distributive networks. I Hyportusi, 4-7) 227)
impertant of these would be in the study ofesc would be in the study of idol pricing for

fidistributive networks. Distributive networks of many kinds , for
telephones,

power , gas , and above all the movement of vehicles , play a major

role in our economic life . Each type of network has its unique
all

Add nordestetechnological aspects , but they have , too , a great deal in
Analysis of water distributions may have carry-over valus fe

common . Much of what proves good for water distribution may have

Application for-the - theng .

will be



7

nominee
The writer attaches especial importance to the dynamic aspect

of the growth of distributive networks . He notes that the lag of

land settlement by private occupants behind the provision of basic

public utilities is a serious problem tadaingztø in the expansion not&just
but almost all

of water systems , and others as well . He conceives that this lag

may play an important role in

contribute substantially to the problem of overall economic

instability . He does not expect to have time to develop this
aspect of the study in the first year ; but he does expect that

the experience of this study will contribute greatly to a subsequent

study of this lag as a factor in business cycles .

Other by-products should be consideration of : one aspect of
Federal -state -local relations ; methods of reconciling inter overn

claims to water , c lifficts betw, diff. state & locadgouts
mental disputes , which might have some bearing on the reconciliation

similar
T

LAZof international disputes over ter ; aspects of public finance ,

any
genera

which are involved in pricing and financing distributive networks ; and
mat making practicable

the fp/ fe/zføń the problem of Ap/ fidz economic principles/tøwin

pedeticalzšitzdtfods/ the framework of our laws and customs .



8. Hyporheen tobe tested intheintrichof

1. MP ofwater vavies

3.

among

involis
aggregate

losses

greatur

a

diff userſ, signif.

mus")
2. Thetechnology of waterchetust.I use is out suchas to mno kide

(specifiy"amonguser
the

it is possible to devise waysystemofwater allocation, consistent w.
Asthe netvalueproductofwath dish.Iuse, that would appreciablytechn. requirements of wath distr.Iuse,wo

given land& water resomus. over it's present level. This would
per i f...

theuse ofapridingsystem,apgolingof water resources and would achieve
of xepin costs.

equingnlentailjan water, with due account. Z
corneyconce

taken

on

them costs.
physical conveyanu

It is possible to approximate this ideal system w -in the framework ofcuits

lawI custom in America through extension of the p.u. concept, as

exemplified by exists water disinices. This is as

west.

areof water distribution4. thit costs
develop landsin compactly

appreciably inflated by
inc

dersitingfrater wees; (and also by the relatedtothenom

8

·feasible in the east asin the

failure tothete
the relatedtothemomenon, ifof the

alag of settlement behind construction of busic facilities, scattered
frezen in tofrozensettlement in permanent pattern

early
the landsfirst developed acquire claims to all the water supply.

dev.mis ons is become.

to devise an ec. system offinanc; Ipring theservices& insofa

5. It ispossible

distrub.networks that wd. subiian vally meliorate bothproblems.(ofhup 4)

application ofprinciples of MC pricing, w. esp. consideration to

for dynamic aspects.f ) Pas a system basedinMC prieg wat tend to
This wd. invalue an ed be devised theated

in heterogen
&baulitate

incomage,settlement in early stagesofproject ; & evolve so asto enforce economy

over loaded distrib facilities, in later yrs.

6. It is alsopossible to approximate this idealsysteminpractise, than

extens. ofp.u.

This seem
(7.) The lag ofsettlement behind construction of basic pw. hastended to leadto an over expeningmed

like an theres. The nomince wol.amibitions setof hypotundalymay own time to advancs
defend them on//gromich the has already devoted ora muchofhis

is morefruitful
bound up together

project, b, Theproblems of water alloc-n I distrib. an so
themtogether.The. Themmtambitiqueraspectofthemajort how )sdbe verydifficult to study

a
is ovellalong it Lotti to0(over)



thestudy of thesugofsoittoms besid

(c), there issufficient clacticing in the impostres temporist of
Ahrould line Hypotheses (3) & (6) willbe reserved until the
last, and should a deadline impend may be omitted without atestamis I still leave

the art silf
& ench topenas apostulatesol integralproject. Hypothein ( 4 ) may be chastically curtailed,
as the phenomenon of lag har be studied rather well documented in 71bn thepast.

(d ) The Waitin nomine
in anythegrant

to afford the

# ( 7), inparticular

onthe after the expiration of
be

plans to pursue
event, & hasincluded possible inmay

botter view of the his longer rangeploms,Foundation a

lands finally come in to production.
"cobned theorem". It is familia.
are superseding less intensor.

problemof instability

this study
More than

of
ofp.w in boom times, followed by a complete collapse when the slower - developed

Thisphenom. maybe analyzed in termsof the
in all areas where more intensive lamndencesofwhe

It itermaytoa contribute subsiemiallyto

m yr

an



B. Sources and methods

Part of the Azuay proposed project at would consist of analysis ,
conceptual development ,
and creative thought . This is involved in answering question c ,

and testing hypotheses 2 and 5. While the nominee does not expect

the entire project to spring a priori from his own meditation , he

does expect to put his own stamp on it . This will require a

certain allocation of time simply to the development and organization

of thought .

The nominee would also look for inspiration d é to several
economic analysisfor insp... directlysources ! First He knows of no formal /prééddfht to help with

9

hypothesis #2 ; but he would fufzfz/zh/e/pradziedz/appfoxidetidas
precedents in For example

look to/the world of experience . /The Bureau of Reclamation under

Commissioner Straus seemed to be groping towards a plan of integrated
(over ) & mutual water co.3.

use ; many irrigation districts allocate their water under modified
A close analogy may be found where

pricing schemes/ .electric power has been pooled over wide areas ,

under the initiative of private utilities and public agencies such
TUA,

as Bonneville Power Administration , and SEPA . There has been
nomince

some economic analysis of tris , which the writer would survey .

He wd also consider whether newly developedprogramming techniques might be useful (ora)
economic

For hypothesis 5 , again the nominee knows of no formal /work

ja/t/e/2/e/d bearing specifically on water . But certainly there

is a vast literature on pricing policies for public utilities.
in general . The noinee would pedade/£/z/z/a/zyƒ£\ acquaint him

self with the basic issues there discussed . He would take advantage

of his proximity to Harold Hotelling to receive criticism of his

also

Hyp9th developing hypotheses from a leading advocate of marginal
so abimelent in lit

He wd, text his ideas esp. vs the criticism, of Mcpring (over)cost pricing . He is fortunate alsə in having as a colleague Dr.

Thomas Martinsek yoøsézdzázýs/s/øf who has done original work in
conceptual

this field which the nominee finds very provocative .



the municipal Water Works Association as long ago as 1907

gave serious attention to water pricing in its "Coffin Report " ;

Fritz Phillip has accumulated a valuable bibliography , " A Review

of the Literature on Differential Charges for water on Irrigation
Projects " ;

che
over

in solving the schedut's problem, a major one due to irregularity & unpredutabish y
theearyerrorof

offlow. Buthend. avoid a dueemphasing to this techniquesimplybesit is new I
sözalen.

iprieg doctrine, but is not.satisfied w. itssuecent clev-mnt,
Hewat dist. SR & LR MC-& comprias regards treatmentof time,
handl's oflr&srm expects

8esp. He hisme,
to lie in the treatment of this time problem.

the beams toward the me

Hein
contribution
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Other parts of the proposed project would involve field studies .

These are Question a ; hypotheses 1 and 4 ( which answer question b ) ;

and hypotheses 3 and 6 (which answer questions d and e ) .

To answer question (a) the nominee would rely primarily on

past study , by which he has grasped the basic legal and administrative

problems involved . He would , as indicated , bring his information

up to date by reference to leading recent cases . During the

Foundation- financed year , however , his major effort regarding

this question would be to learn more of informal field procedures

which may considerably meliorate the application of uneconomically
conceived
legal doctrines .

The major field effort will be devoted to testing hypothesis #1 .

The nominee would test the hypothesis in an area with which ne is
east side of the This Aunt

already quite familiar , the /San Joaquin Valley
14. Timy o The area metudes surasom om14 ofnet w,walnoof mine ,an

C
virreich

he would AfXy-extend the study to the west-cido ; and to Ventura
dium
County , another area with which he is familiar ,

vinvows a ift. of

He would apply several metnods of testing . First would be

simply and analysis of present water law . It is fairly evident , eg.,eithera nts
that the podifié riparian actrine allows for no consumptive use

a
upstream from the holding with riparian rights/ , /fb/f¥¢¥¢-or-insists
that all rival riparian claimants receive water in proportion-ta
the smallest unsinntvidad holding that

or , where modified to allow of consumptive use , insists that

rights be prorated among riparian holders in proportion to the
private

or where to allow con

smallest unsubdivided/riparian holding that has existed since
This honne ace relation to productuly often

the land was public domain . The right is nebulous , the subject

of costly litigation ; It can be used on riparian land only , und8
is virtually inalienable , even among riparian owners; It may be held

It is likewise notitions that
maintained indefinitely without being used . The appropriative



& mamamy
trad-d watu rūs, but 40 y contract w.R.R. Also includes

meray citis, &a key,
major inwatertome,of city of57.



TP

or on claims of intent to use ,
doctrine , based on use , tends to encourage premature preclusive

2
claims and wasteful use, At best it is based on historical

priorities with little present meaning . Rights are difficult to
transfer . Being based on nebulous concepts like "beneficial use "

and " due diligence " , rights are also far from clear , and lead subject
to costly litigation . It would be remarkable indeed if either

/1

achioned.system pormit od of optimum utilization of water resources .
These and other shortcomings of water law have been pointed out (over )
The writer will study the application of these two doctrines in

the San Joaquin Valley , the application being often different from

what the law scome to sometimes for the better , sometimes the

worse from what the law seems to envision .

Second , the nominee would develop quantitative statements of
te losses of water productivity . He would staþzjád

the atzinál productivities of water in water -rich and water- poordistricts ,
Af and compare the differentials with the afzal cost of cermyj
transporting water between the areas . He would make this comparison

teum, & also in terms ofasubstantial transfer ofwater.in marginal and total torms,
He would estimate marginal productivites of water in several

ways . First , there are several direct studies of the subject ,
many
Yafeezy by the Bureau of Reclamation , others by thézszáťé University

Second ,economists and the state Agricultural Experiment Station .

there are pumped wells in most areas , whose marginal costs of operation
I the subjectofstudies by CZE LBR

are easy to determine, It fa/probaz/z/aft seems plausible that

contrast

these marginal costs would equal the marginal productivity of water .
markedly

Well depths vary fapaysly among the districts . Third , one may

observe the care with which water is handled . The nominee has

observed that in some districts the demand for water is carefully

solicited and tabulated in advance , schedules are fatefully prepared ,

and irrigators often aroused in at midnight to receive their share ;



already
by S.T. Harding , Conkling and Hyatt , Milo Williams , and others .



and scarcely a drop allowed to pass out the tailways ; while in

others furmers cloop pi lht throu irrigations scheduled at ni
while the water runs down the ways I Wastoful irrigationa highproportion of diverted to waste, spin lavish

canalALLW g

12

Data on
techniques are themiles, and there is little investment in water

these matters should provide signif. indeces to ##conservation facilities . It may be possible to develon some
value & henu presumably MP ofwater.
meaningful quantitativo data from faded this sort of observation .

thepotentialdottor alongeeferofwater
Cufpr àgaut denaMeasuring total production presents a more difficult task .

Concler ASMAIL DIEWOH . he that the higurumon (in)Kingréinvúmumm
Ine nominee proposes to estimate the total increase of output that

specific
would result from moving (a quantity of water) from a district of

surplus to a district of shortage ," until the marginal productivites
became

suchthat

of water in the two areas , net of transportation costs , were equal .
consement full

This will involve schedules of marginal productivity of water in
would

the two districts , .fof These must be composed from available data
schedules ofmarginal productivity of water applied to particular crops , in the

2 areas,
with cognizance of the fact that water users in each district
wilt/shift would shift to different crops to adapt to such a wate

transfer . dude/adzdzfcfz/b/a/a/z/z/a/a/záble/zdzdzfedà/a/z/zpz

fitréa/z/zdzpafe/zxz/c/ez / It must be considered , too , that
would

unit transportation costs will probably decrease with the amount

of water transferre"
tänden?f timepennics & The nominee suceeds in develop's fairly quick methods, he nd.

cet. benifit for severalafrs,inclids
Additional Relevant data are abundantly available . Stream flows

are gauged by the Geological Survey ; diyets/a/s/2/e/récordedzby
amounts of water diverted ,

the state Division of water resources records/diefstads/And
fumea..irrig.fromover

irrigated acreages , frøp value of products and much other information ;

Age jenis inin on

ea,diversion,

the Bureau of Roclamation has many studies of pumping coste, ac hac dans
BR,maith volumes ofclata allaspects of insigon; the inrigin census records,wellcupths &

the FG -C .; individual irrigation districts publish records of inkin izning

their water diversions and use , including waste and to judge

from records the nominee has seen are frank to include very large
sometimes

wastes , Faced w.sucha wealthofprimary date the nomince expects to find(on)
concentrate on meelection, orgig, interprets Iexposin, rather them further collection.

over

facilitos,



om omimar
might approximate roughly simply by off peracre water cons & outputs

2 chistricts. Again, hemight establish antince gain bypostulats
Abundon't data areavailablefor this

Th
M.

simply the xfer ofall water that rum to waste in surplus areas. Auches Medirené,so

Africa 10s, I have no ignlprod; this consts subet.pontof
all water diverted,

In Mod Tan ( Merc.
But thenemince ud

e.g.

Hproverfin go further

in diff. dnevnicts. One mayalso
are great.which

ofsomeofwaterandpour
dinghonra

W.

bitory

Thistask maybe muchsimplified by selects in the surphis

which theMP oflarge quantities of
Fuclock,& Alorad 9.A on all qualify.

virtuallyno lossofmaxluctivongww

are

to mare

completely wounted. The Mocksto,
They could hope largequomtites ofwester

Framtaks

The twell muy be further sumprifiestboy

likuly
thepolitietilessections to be realized by

alca one- ..

1.

satisfactory waysof
institutionallyposle toofwration. He mag.cafely expects tobe able to

xfrs ofwater.wath,now
bi
d



Many frs wd invotre
virtually

change in pt.afdinercin.

MA#P

nene, but only a

The nominee anticipates itule difficulty in securing estimates
comeyance army ,

of transportation costs . Bureau ,/state , and private consulting

engineers have estimated the costs of hundreds of potential
water projects . The major difficulty will be translating these

and technologies,
estimates , first , into current prices , and second , into the

framework of %d pricing for distributive networks which the
nominee proposes to devise . Neither of these seems to present
insuperable difficulties . As to the latter , the nominoo will

13

avoid overstatin , nis-case by computing transportation costs
at higher levels- should transportation costs under the nominees

proposed system of accounting be substantially lower than under

systems now in use he would avoid overstating his case by submitting
two figures , one
éstipated pagzéstihdté for each level of transportation costs .

Top 14
Hypotheses 3 and 6 , as indicated , may petetzpe/ not be reached

during the project year . When they are reached , however , the sources

of information is are the many water supply systems within which
allocated

water is tra&£érfedzto/a/e/s/ofz/ifa/afmfnd with varying degrees
and economy .

of flexibilityx These range from tiny municipal systems through
giant.

good sized irriation districts to the rawling Metropolitan Water

District of Southern California , the giant of its typo . Most of

these systems keep good accounts which are of public record and

Théitzáetadiare dzi/zpzé centrally collected in Sacramento .

práctidegz/aóxézée/zázézþét These sho uld serve rather well
44NBATIPE

for study of their financing and pricing policies . To ty learn
Azpathésit

their practises of water allocation , however , the nominee has

discovered no substitute for talking with the local water master .

Informal and unpublicized practises are the essence of many systems .



Hypothesis #4 is in general fainly well established among students
Water

of irrigation development . The nominee's contribution would not be

to establish this hypothesis , but to possibly to provide quantitative
estimates and some description of the current situation . While

the nominee's plans for attacking this question are not as yet

fully formulated , in general they are as follows : he would select

an Are identifiable water distribution system whose unit costs have

been inflated by scattered settlement and whose settlement pattern
effectively/frozen by the low transferability of claims to water . He would

estimate the costs of distributing the same water to a compact

settlement , and contrast the two.sets of costs . He has in mind two

likely test areas : the service area of the Friant - Kern Canal ; and

the San Mateo County " Peninsula " commuting area . Both of these have

water supply and with

Fach hans.
its.

reached the limits of the present
bave zahteved very scattered settlement patterns .

to p. 13

14

1



western
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4. Relationship to work of others .

The proposed project would draw on the work of many others .

In/thé From the realm of theory it draws on the general bod, of
price tzdory and welfare economics , and especially that much of

it pertaining to marginal cost pricing , public utility rate making

and financing . From the realm of practise it draws on the work
legalists

of layers such as Wells Hutchins ; Ralp. Wertheimer , Edmund G.

Brown , and to a lesser extent casterners like h.H. Marquis ,--

R.M. Freeman , and m.S. Heath , dr .; of engineers like Conkling
constructive critiques of

and Hyatt , who have written one of the more fufifiye/a/z/zbep/bf
western water law , and Sidney T. Harding ; of political scientists
like Vincent Ustrom ; .F . McCarty ,62/2/e/Byzézyz62/2YbYżdzdańzyżózþafľah/
in/Berkelty an as And of interested parties such as the

Irrigation Districts Association and the National Reclamation
public administrators such as Michael Straus.[tyAssociation ; of bureaucrats in the Bureau of Roclamation ; andThot

a host of others whose work touches on the economics of water .

The uniqueness of the proposed study would be its application of

tebadaje /rée/afayed the economists's techniques and overriding
cultivated hitherto only

concern for the general welfare to a field dominated by others,
often undlicherSpecial

and the pleading of affeeted interests.professions and
Other economists have worked and are working in the field of

water resource development , but none known to the nominee has
a general analysis offocussed his attention onhis attention on the problem of the allocation of

present
surface waters . Ground water appears to be the primar /concern of

S.V. Wantrup and Stephen Smith at Berkeley , Herbert Snyder at Davis ,

and Jere illiman at UCLA . De Haven , Gore and Hirsleifer of the
brief survey

Rand Corporation in 1953 produced an excellent of the Los

Angèles rés water problem , but it was primarily descriptive .



#n/zBréaózó£/z/e/3tz/£ørdzRodedrda/iństi/ate/déz/zfeé
The Water Resource Development Committee of the Western Agric .

Econ . Research Council has stimulated study and discussion of

water pricing problems , but so far as the nominee can determines

the emphasic hac boom entirely on cost ariocation
but the only result known to the nominee is am . Bredo's tapetzba/
" Framework for Water Pricing Policy " (in ther1953 proceedin_s), which

This/ppet concerns thézázéstida/of cost allocation from federally
subsidized projects , .AA/AXX/XX* Such questions of federal

policy have absorbed most of the attention economists have given

to water development . Allocation of funds among different projects ,

economics of multi -purpose development , inter - agency disputes , até
tadzyrópriézyzó2/subdididing/udzdz/£/e/afeteyztafe/
beta/najbe/topledz/ the 160 acre limitation , are some of the major

primary sathe
topics.ff The nomineo's/concern icwith the allocation of surface

waters th the most-productive use . To this problem, the most relevant

/£/zh - speet of these studies is the topic of price-discrimination

between -agriculture-and-industry- for federally developed -water .
by economists in

Probably the most épzézyzyapayzéy work has been done/in the

Bureau of Reclamation . But todżýzyofy #røn/2/e/v/eypøipt/a/zXHd

dad242/stifati$2/2/e/c/z6eX/ -a/political agency , subject to the
most bitter and intense pressures , does not provide an ideal

relevant

controversial

environment for the free flowering of creativereative new thought .unusually

basic conceptual
But Bureau personnel are inhibited by the intense and bitter political
pressures /z/z/e/zgendy from undertaking the sort of study that

7.
essar

an outsider with foundation independent funds could ffP,
orthodoxy fohas its own traininer,the Bureau has its own

to which inccy limit the free flowering of original thought.
flotoms, shubokth, shyne catchium's, loyalty

Too ,



descriptions
R.P.Teele and David Weeks have each produced excellent studies

17

of the lag of settlement behind irrigation construction . But both
comparable hasappeared

thésézáŁÚÁÍÁÁ nothing since the mid - twenties . Now as another

period of expansion appears to be closing it may be appropriate
to survey the damage agaim

The land I wath section of Prod . E. BrenchefARS is vitally interested in theseproblem,
$// F#A#At

Thisfor theirwork,too, appears to have been primarily descriptive.
Histule & wash out comp aneye watoNerince hasbn in close contact u I

anticips thatunder his leadership the section will move torouch more

I conceptual type of research.

t

fordcomental



. Present state of the project .

The nominee has acquainted himself with the background of

Garifernic water fzfayzét problems in a number of ways . While a
many

graduate student at the University of California ne took #Lours
of course credit under Professors S.V. Wantrup and David Weeks , much

aspects of
of which was devoted to/water economics . In 1950 he worked for
six months with the U.S. Census of Irrigation as Irrigation
Economist , (GS-9 ) , ta/ttátźdźøf with responsibility for irrigationLa/ÉZZFZAZO

aspects of the census in 14 counties from Sacramento to Ventura .

His doctoral dissertation , " Land speculation as an obstacle to

ideal allocation of land , grew in lafz part out of his observations

of land problems in irrigated areas . In 1953-54 he taught a graduate

and upper division course at the University of Oregon in the

economics of water conservation . In August and September of 1955

ne devoted a month of his own time to tedzér/and researcu in the

San Joaquin Valley and the Giannini Library at Berkeley in develop

ment of the project . He has azżded maintained an active

interest in the project over a number of years and accumulated

Azfilińz/tepińet a large filing drawer full of relevant information

and the products of his

data and notes on his developing hypotheses .

his formative ideas .

He/eda/of The project is in a fairly advanced stage .

been
nominee has, indeed , planning to write up the results of his

research at the earliest opportunity . A foundation grant would

data and

18

present such an opportunityesent

v

The



The project is in a fairly advanced sta e . As indicated ,
the legalistic aspects of
hypothesis #1 årefairly well established./z/£diftyz/e/t/e/t/b/z/htd/
And hypothesis #2 wos drafted and submitted as

to S.V. santmın in 1040Z

ter nener

ofhepp.I 1

The basic field study was commenced in 79 the 1955 valley expedition ,
much
daÁzdafeded/6f necessary data collected and organized , and sources

of additional data pinpointed . Hypothesis # 2 was drafted and

submitted as a term paper in 1949 to Prof. S.V. Wantrup .

Hypothesis #3 was likewise submitted to Prof. David Weeks in 1951 .

Hypothesis #4 has been adumbrated in the nominee's dissertation

Hypothesis #5 represents a new/development in the nominee's think

ing , but he drafted the rudiments of his proposal in September of

1955 and has discussed it with many persons since . #6 follows

directly from the nature of #5 and the nature of tafzpa/2/ dat
functional

texihe/afstolet the institution of the/taxing district .

#7 , gdz/ d is a more ambitious project which , as mentioned ,

the nominee dats/a/z /expéctzto/ is not confident of completing

within the year . He has given attention to it botn in his bachelor's

thesis at Reed College and his doctoral dissertation at Berkeley .

The project is advanced enough so that the nominee nas been

planning to write up what he has for journal publication .

publish parts of it when

prepare parts of it for publication at the earliest opportunity .

With foundation support he would combine this task with furtner

research to make a much more valuable and conclusive contribution

definitive contribution . He would expect the process of exposition

to point to further research needs now inadequately appreciated .

er



certainly
the nominee would/expect to complete testing of hypotneses

2
1 ,, and 5 , and exposition of results , within one year . He will

if possible incor orate consideration of nypothesis 3 and 6 as

well , but leaves them as excludable options in the event of

delays . Hypotheses 4 and 7 lead into the more ambitious project
that tne nominee intends to pursue after he completes those

of the project
aspects that bear more uniquely on water , this study of
eculumies .

L

20
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6. Places of work

The nominee would remain in Raleigh for the first few weeks

to begińzthé inventory and organize his present At materials ,

plan out his work , and discuss it with local leaders in

water resource development . He would try to secure the use of

office spaco in Derkeley , Davis , Sacramento , or Freene trough
-University , state , and Bureau of Reclamation contacts, and cis

Location would to scire exteni, depends

He would spend most of the project year in California , mortly in

Sacramento , Davis, Berkeley , and Procno . working in the project
area , in state and Bureau of Reclamation offices in Sacramento ,

and at the Universities in Davis and Berkeley .

Plans for publication
. As mentioned . the nominee includes exposition publication

as part of the project .

Lapa/zdopahit the major economic journals . Confer

He would submit a series of articles to

w. Cal. I ChapedHill

Dresses on book App Has received some encanagement from H.Steele, wc .

look into publicin than brim.
+



Fellowshipplans:

1.0.Questions research intends to consumer

1. Their significance

2. Main hypotheses to be tested. (This neednotbe wholestudy. Accumulat's info., under 1,

ispart).
3. Sources& methods to be used

4. Relationship to work being clone by others in samegurlarea.

5. Present state ofproject
Progress to clate

b. Completion date . Istinstallment, Imo. Then advance.
a

6. Place (s) of work

7. Expecton &plans forpublication,

8. I temized est. of expenses.
Approach NC state,showed intense interest.

•Dave Weaker directorofExt.Sem.
BeverlyAnow, ChiefEng., Dix of WaterRes



4. Relationship to work ofothers.

Integrate thy &practing Put ex.sts tools to war

mainly by lawyer & eng-rs.
torriching alljuny

Milliman Groundwater. Wantrup, S. Smith, H.Anyder

Hutchins, Wertheimer, legalemphain Margins,Framar,&iluth,Tembourker,best.
Inter -agency disputes, Fed. level, adm., Fed.suFeel-subsidy

power. I concern con

concemnnot my

Press Water Res. Policy Commn., 1950. Multi-
puy Ress Policy."

1955 study, toopresidentialAdmory
Committee

comptine use, distrib., more.
"Incidental att" to water its .-ea, with characteristic biasa.

of time& adm. Thatproducedit.
B.R. 9e contracts.

subject to most intensepressures; suspect of servis own interests

Political agency, cannot grislypublish objective analyses.

J. W. Powell. Deified. But ideasDeified. But idleus re distr. good.

155 DA yubk, technolog.
know.

on

rk on problem hitherto handled

Is basic, but dim.net.is much ofwhateastneedsto

Ben. & Costs, Fed. Inter - Agency River Basin Comm.

among

"BriefSurveyof the Technology & Eun of
Wata

Institutional, descriptive

Subcomm.
Allow-n of funds among projects.- notwater

NAM & Cons-~ Felin, entirely description

Water Masters. Allown w-in existing units. I wd. allor. among.
Rand 53. Focussedon LA crea

de Haven, Fore, & Hirshleifen
Western Ag. Ei.Res. Council. Ag.oriented?

Wm .Bredo, Stanfol Res.Inst.

V. Ostrom - adm. Also Mc Carty, ofB.P.A., B-y, in 1. D. movement in

150 .

Cal.
Supply. ` 53.

General: Farmsey, Huffmann, Renne, Lee, Claumson

Maass : Interagency squabble
Hansen: CUP

Strickland,L.J., U.ofTenn. AES , Knoxville. Contact beforego, & when return), forideas

on what to look
lookforEuEdmond 9.Brow



1. Questions research intended to anew

JAM.
Wine By what/legal, adm. ex. & informalprocesses is water alloc. today? lnlls

Writer familiar .IUp to date, recent ct. decisions, congressional action.
Getdown to actualfield werk,-much legal erron grow be righted there is muchxfer, but w/osecurity.attre. by onjust devise

a.
Peltion dam,SavannahR.

b. What is effictof alloc. system ?
1.

meamof test's & apply on small seale, straighten concepts.
(Meansofweigh's alternations)

vs. ideal. Means defing ideal. Ideal system ofpics for district.
network At McpriesAmc draw on work in power, munic, water

Extend p.u. concept.Ass.W -in ourAlso best feasiblesystem. torustClosest

-Include adm costs in such system; & legal Postimation to ec. Ideal
of landheldigs under controlledwater supply)(tendency toward undue cone.

our mores.

}

\

ingofdermt to apply rembent sistem unless solveit, bes mgnl lands get detainedwhen
d.-How modify lessonsofWon_experience to applyto eart. slow central bandsfinallyor central tmals neue"TEloftime tute. F Setwat Hypanction,samm

conf
Color Otomar osetworrytowwi

• Ideal involves techn., too . Achedul's, by rates on comits, ell

( Incidentally, howdo foreignem do it. Read 7₁. 4m,Ap; will
Ruhr supposed tobe verygood.
Utah fractionalsystemCanada

itcam come

ww

155 mulig.AOrigin doctrine, BarrettBill

Mayarita, somJoaquin Petton

26
55°

Signife- bring in cycles here

Basic res., just learning to ecze on it. Often critical - stop ec. expansion .

W. Ore
in human inst.s, notnature, eg.Critical element often

Priorities basedon histof data,pour basis for exigg today. E.g. priority ofxptn.
histyf data,

Writer knows numerous instances good water running waste amid dry lands.ALC. Us

Ogden; Modesto -Tunich vs Madera; sed.Clara vsSimi V.; K's R. vs. Tuolumine - have topumpto

Too muchag.prod-of anyway? Ifso, problem is how move water to urbom use,bis
as aley Comm recommended ; & P... Louis Koening of S.w. Reseonoh Inst,? !"where many times moreproductive. & if

watn table . BR. 1.0.5.,
over

in such a back neeway
Remineraliz. solfe? Help.Butnot free, new res.to be alloc.

ofSomAntonia,atall .
querque

Local- central controversy

Examine Ds under

BR camal,but fact
settlement, Bake;

try findoutValaims.

thban areas, much immenschf valuable unbemloand held as watershed, cd.useifimportwater.

Western expertence - apply

4:55 DA Jebke. '5'5 Sin Ber's Conf.
Conflictof Fed. vs state. Sta.

in east, avoidenou, so quickly faczen into verted ints;



pay forwater, so ec.ge



3. Sounces & methods to be used

Nosubfor 1sthand knowledge offield.

Network ofpersonal contacts.
Commonwealth Club

Siv.of Water Res.,Sacto.
Bowkes, Atty for State in Pelton Bam

Geological Survey
K. O'Connell, EugéneM. Strauss.

Interestgroups: NRA, 20A (WWN). But doubt value -getright to grassroots

see what's be's done.

Dave Weaver

Wm.Amart

B.R. Benden, John F.
Sarto office

Repts, vastdlatu -e.g
Tuolumne user

Inlpublications, & history. CarlWerner.

come (31

153 rept.
water, us

Conkling, Harding, Etchevery hov gimm murch constructive thought to
soligproblem.5.7 Water Rept; SCVWCDEBMUD ; MWDSC;

Water Masters

on

Hrigs, subcom.
HR. ; & correspond's ten. Common.

1.D.s under canals. Of them,pay for

K's R. migs

areas I know : Cal. betw. 57 &LA .

In. &Recl.of Committee on Interior & Imaculen

" A Review of

affeins,

The Lit. on Differential ChargesforFritz Phillippe

Water on Mign Projects" ( a Suppl. to Rept onProblem 13, Col.

Borson Jt. Investiging infrom `43 ( typennitten)
Hotelling.He Mtpring
Water Work Witvi, un

1907 Coffin rape, gamecentin to pringpractlysince

UNESCO, Advisory Committee on Arid Zone Research, has sponsered

conferences in Albuquerque, Antano, Jerusalem, Montpelen, & New Delhi.



basic
Proposed study , an economic evaluation of wegtézdzfaterzy tne/institutions
controlling the allocation of water in thézkeszérázýnizéa/state/// California

1. Questions the study is intended to answer

The study poses four related questions :

a . By what legal , administrative , economic , and informal processes
in California

is egter water/allocated today ?

b . What are the major faults in this system? or systems ?
economically

c . What would be an/ideal system for allocating water ?

d . What approximations to the ideal are feasible within/the/zpréf
under6‡/tøddƒ‡_za/2¥e/äpiteXz8zdzés/zóżdy in California today ?

e . SELASA U lessons from western experience may be applied in hetern con
Let the writer dihadalady viaturate în onon-one. ditions ?

nommee
Kaya California is chosen for two reasons . First , the writer is

already Afté familiar with California water problems . ( co-item 5) .

Second , California X is unique among western states in the retaining

tadsfaézd appreciable vestiges of riparian law , along with the re

appropriative law which other western states favor almost exclusively .

as most eagier states still use- ripartan law ,- analysis of problems in

California therefore provides a laboratory for evaluation of botn systems ,
apply the

observed in operation side by side . As most eastern states still use
astudy ofCalif. waterproblems has esp. interestfor them

riparian law , it is evident the conclusions of the study may have muca

wider usefulnessoma
nominee

# ###The writer does not intend to become ABAX fort expert in the
66

finer points of water law ; but only to grasp firmly the basic principles.
and their application . He has already pequired most of this information ,

through study of leading low carus , of treatises sucir as 5.1 . arding's

Water Dights for Engineers He is already quite familiar with most of
(scartans)

this material through previous study and contact with field problems and

plans to use project time only to refresh his d knowledge and master

the more recent developments such as the Peiton Dam decision the

County -of-origin ruling , the Parrett Dill, and the several San Joaquin cases ;

I relevantnational developments such asthe Pelton Damm & Sewannah R. cases, & BaruttBill.

TI
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