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I. Background

Ford Grant

Bon ,B~ 58, decided come here. Decided work in w-n law relevanthere, so wd.
here this deepenproject,t-ly

write·ð ·up
gather data there, operate stat
permit greater insight. [This asputa success, concepts ofproblemgrow a

good deal in resultofmore info.] Quidproquo - Mo.gets my
Calif.

onimprove

experience, Iget oppy 14 project.

II. Concept of study 2 I land.cup

Wa law, apriori, wo lead to malalloen, of wh

Hist,priorities; lowxfrabiting ; premium on premature excessive claims; hi legal costs, vagumurs, "perilous equilibrium"

Persuasive defenders concede this, &past abuses, but allege allironed

out now . S.T. Harding.

So can't

for close study of

Selected S.J.V.

rely on past

III. Apewach

l

evidence, nor a
one area,area, today.

Findgreas ofshortage & surplus

zifind the of who in each.

priori, nor

near eachothin

scattered e.g.s.

Find xxth costti

seeif = ngulam violated; &if legal barrier responsible.

Calls



III. Some major defects of

a. Ripn claims

A
"

unknown.
vague,
unused, block other use.

b. Approp. doctrine parties

wh law, in hypoth, to test.

Premium on

jüü

Claim too much too soon.

c . Dynamic : make

d. Cd.

keep's surplus,

c.

Saim

In flexible - stick with historical priorities.

mare most

II. to major work is:

a. Master details of

ona had

you dev. mgnlwhs while better ones underd. This coupledwith slow
settlement, makes corn -hog

ways:tofthis 2 cycle.
1, Divergence of MPs ( not of xptu costs)

2₁ Lost gains of integration overallview.
3. Wastes ofpoor synchronig.".

no cost, &can'tsellit.

- as
details of whlan

Work in Wa Rts Bd; & now

applied
analyze decision

Confor with masters (incl. BR , Lemoore, & 1.D. masters)

Investigate wktin MWC shares.

Analyzepolitical forces

schedules fromt

ofcontrasttowh
b. Pinpoint areas,

seems toto be
wholan majorwhere

from surplus to scarcity. ( This leads to considering swaps, integron)

Determine MP of wth, & schedules, in above areas.
aEs & studies, various crops.

ee.x/
obstacle to asalle

T

|



IV (cont.)

Current MP from:

Well depths & costs.
Water letrun to (But notecontrass of lingsun)

waste (c.g. shown Economy in handlingwt. Including adequacy ofstorage on controlled

(& shortrun results)streams - Job 2.
||mus. & whCorrelation supply -Job3

on Tual.during

ofyr by diversions

less than during

Aug.w.lowestflows)

ofoutput

Mkt xfrs of

Ary

wh

us wet l.v.

to assume costsofimporting
Willingness

Known applications, afd

Local gossip

state & BR studies

Big problem, some awan, is wa qualing. Need work on that.
leam

Ambiguition, in iimplut, so big attack, confirm results many ways,

doubts.no

d. More gain from Integration.

aɛsto aEs schedules

Kaweat - losses from disintegeon.
A variability?

Risk not shaud, but concentrated

Storage + hus blocked ?

distribn costs, Crossovers, etc.
"heat4 of distribn costs.
Rigidity

wh to lower users.

9 valley streams.
Correlated, big

jus.?

ones are.

Jain is from integry little ones with big.

and using inter- weished storage.
Andplanning network as whole. Now parallel reverse canals; crossoven.

The more dimensions,themoregains.
And wh quality.etc.



e. More, or at least describe, losses from lack of synchronization of

compl. dev.s. (This is related to gains from integen, abone)
Involves more than who law, but is bound with it.up

First conceivedproblemas freez's of seatters settlement by fired was ats.

Now see over expansion, there rechage ofgindwho over wide area

Enormous imports for recharge.
Waste in distrib. nets. Superposition of anachromistic instursI

techniques.



Constructive side of study. To devise system.
Nee. aspects: I create mkt analog atgiven pt(s), net ofxptn cost.inkt

3,
48.

2, Prics for distrik net.
3, Multilateral, multidimensional coordination.

4th, Dynamic process, synchronize.devmt

1, Submic demand schedules

2, MC pricing. Study thy, & powerpool's & programming.
Transportation model of linear programming. rec.

By prics & tax's,2. tum devin't on &off.

Incidentals.
Keep up with lit.
7n. lit.

B- C analysis

Miss
By-products, in

conflicts.

more ec.

multiple commensurability & reconciliation ofpurpose, commensura

Risk, probability analysis.

Mo., prepare study here.
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Previous work &present outlook, 52
B, ofstudy is expanded,2

Integrate variability with distribucts analysis,&ask how velty affects intensity of landuse,

as wellas unitcostsof'clistrion, & hence how to distribute variability in lightoft
relationships.

lightofthese

Howfar is it feasible to carryintegration, areally &faly ? Howfar cany synchungu?

How treat anachronism withwater ?

Willwan
watssterindie

fatmightbutmentvatn

Incorporate wioquality into analysis.

Shortcomings ofwho low rakedover several times.

Workof others- Feweesto. Lawyers, enges, administrators, & interestedpartie,
w/o ken.of toolsofes. analysis, & ofthewhow/oecsts overridg concem for guilwelfareI
overall eff-of.res,use.

1



Previous work& present-present outlook,4
Future work (cont.)

4, Manipulate data (cont.)

absolutely

are

macio

5. , 1ore comprehensive analysis ofthe low sfiblyproblem. Xfr not, impossible,

simplydifficult,so does not occur until highpressure build up. As micwo adjustments

-adjustments in accelerated. Leapfrogpatterresults.

frustrated thedemandfor

Adding to thisis courts' failure to acknowledge diffs,ofdegree. Water an either und or

-not . We seeks presion
untilfind "unored who, convayat great expense &w/

anyinta,pact whsin varying degrees ofunderase. Adding more is inflexibility

domo

wasare got, cannot return. So cto reseme was for "ultimate" needs, seekersgostillfurther.

Poses
dynamicproblemtoo.

B. 1/study is expanded

Math-stattechnique todetermine optimaladeptations tounpredictable with&W

variation.
Techniquefor handling

Commensmatility:

more variables simul., optimizing widely.

is

bens" . Externalees,
recreation values

"2dry

Analysis of complex interdependencies, techniques for, apply to wito res.problems.

Seehow for can ca intu.carry
Dynamic aspects,growthofdistribnett

∙ona



~Previous work&present outlook, 3

Present Outlook (cont) -work remainingfor future.

3. Sharpur Concepts (cont.)

date
4. More manipulationofcutesfrom field studies to evaluate actualpractice &potentialitioin

bens possible from jt.deventof several streams
Est. aggreg.net

Apply overall analysis to CV,[xpth model]suggest likely lines for unified

overall devint, st.(under model wh instrs), & est benefit + 1.
from thechangeover

V

Summarize inequality ofwardisten in Loreng ratios or varianus.

Whereintyddevnthas takenplace on smallscale,asin 10.5 , of benefits

unintegrated systems
as vs.

Effect ofprionter systemonpredictablefo

Express in meaningfulquantitative way thescattering ofind among dayfour.

Refine correlationsofcrop output& withinput:
a, Betth whimput date frompower
b, Wx

Seasonal aspects with supply.

cos.



Previous work I present outlooks,2

Integen ofmajor streams, offect on variability.
Discovered gains

theare more,

timing; storage sites; quality; multiple

A. I. More data

Major findings todate

Copyfrom statementof 10-23-589

Additem7,p.8,Find outline

Present outlook- i.e. work remaining forfuture.

Costs ofstorage dams

more

TI
thelire twoprojection, onepremisedonpren. suppente

A. Plans for work under present support

B. Plans for expanded study under Juggenheim or othergrant.

dimensions can consider : quantity;

uses .

2. More stat. methods

.... underground rechange

MPofstorage capac.usedforflood centered

Salinity tolerance limits

Date frompower cos (via College. Industry Exch. Program?)

Pumping histories,for studies of history ofwho applu,fernMP.

Productivity ofpossible diversions interweished.

more

Clustering-of-deficits index (&apply it)

Evaluate commensurably reductions in variability ofsupply.

much money
is a ginen

worth.

DoudlytheEvaluate predictabilityofunsupply Canvs. more

different systems,( the variability is probly =ly simptat)

3. Sharpen concepts, more comprehensive optimizing but

Refine MPofAl storage, not in termsof4const. annualsupply,

comprehensive : flexiblepricing,& multiple
something

-lie.how

variability) under

|



Contributing project :

Previous work I present outlook

Previous workbyothers, too much to enumerats is tangential,nothing is direct. rts, based

Analyzed wao law aprioni, postulated severalaspect lead to unce. recules:","hise primiter, & obrolate

wasteful standards ofwater conservation (sowhystre, e.g.).

lowxfrabilion premium in remation inflatedclaims durantonneighboringof theartisttomax,jt.Hendbits.up into
in -but

inadequate securityforanyone,quesimplefor butalsocoordenofdumeon
neighboring

thisdispuse by

agreti bliccesinteresa,timpopit,of diffion law . Thirtcircuits, perilous equilibra
whichpartis w.

MWC stuck ifrs. SubRoca

(Better to presery wity which does occur. Discover
heart think tho! "Imore complex than simple (over)legality - LTID to Fambogy.

Copp.of
local caption"xfit

Dynamic aspect: reach outfor remote with before devg

seep.5
Hutchim too.legatitis, other two engry.

ones

ofthe ade leads to cycleofoverdernt. (aswellasstatic simple waster). In conjunction

with lackofsynchronization of comply dennts,which isaproblemanyway.

Mard MPs in field, to see if diverge

Means of marg
Mps : afuture jobs.(One means

Carried it back to raw who before storage - the thisis more a

MPisweconservation expenditures, but must include long run ones, & they areperverted.)

Means
a

conveyance

( Best, chore situations wherexptu = 0)

Estd. other gainsfromafe, integrated devent, precluded by wholaus.

Described cycle - here, effect is just to establishcycles its relation

to mare losses, too complex.
to who low,no effort to mare

ofmuy

over time,with distib. nets, to max.
immedly

in

benefica from works both

&overtime: toencomagequicheocomport

Workedout evolution of MC pricing

insost teses causemiveormy!. settlementin a freeuseoffacilitions earlyWastonglan cousinsett teses musi
life,& evolve to enforcec.of overloadedfaciliter

layoutsof several who masters

Analyzed of Ipuhaps secucewho in years.
give e. by would use

Catalbquelpossiblegain frominta: gins afereinereislongeabereswiederdebesteeffect,min.seperentrea chempest

Investigated xfrability than inkt in MWCshares.atera bile

Catalogued major disecomomies in whosystem ofS&V - a.g. parallel canals

love sufich there are seclarad; areasadjacent ofcontracting surplus &shortage; contracts in

desintegration of

carrying whoin opposite directions,

one rever, (Kament) stage ofreturns to

Mare
Divergent MPS

A variability

Develop analytical tools:

storage in
adjacent streams; etc; rice

in south; xfrwhifum
optimal distube ofit,4

-define min.variability &evaluate currentpractice) shortage to surplus

Variability offlows(toall potentestrequisvariability decifione

To det.Stageofreturns reachedby storage capor, on variable streams

Systems ing. Thereare devint oftheprototype.
onflexibledpricing&

Mc analysis

area



blockadeof xfr. Obstacles are greatenough to prevent micro -adjustments among neighbors.

Law doesnot recognize continuous variation, or diffs, of degree, Wanused ornot. So

over those merely underused. Result is an
reachout to was"notund", leapfrogging
pattern,An Pattern is then frozen irrevocably

-problem,
"Flexibility" is one means continual adjustments in perp.

needy ones
overlapping

"Xfrabiky" is another.JeXfr is possible,but onlyon temas precludingfuturexfrs.

degreeofwild

Leading to an irrationality that and neumbe tolerated in theunktfor

ladies hats or perfumes chromium-plated roadsters.



Justifications

Quote Brinegan Berchman & Southwirth. Mention calculus & gravity.

Field studies nee, bes, despite obvious dises inhurent in law &qual recognition

of abuses in some competentobservus allege allisnow ok.
pest,

thelawis modified in cupplication & sometimes toshort. ciscuited; andthesomeinfluens

authoriting while conceding thatabuses have prevailed in thepast,
allege

insureis

that therehave been corrected

Lifechesichbureofhuman & persian

Device model to shootat-has become accepted technique, in field w/o lak

experimentation.

Field study
nee.

disees, interpret therejustasgrow'spains, allegenoproblems

allege

problem

kes some who concude unce,propensities of law, I part
now. Other

knows how great
bes no one, proAnd

never were anyproblems. And ber

we disses are.

now

or con,

New tools new.bes are lacking. Has beprovince oflanger, enges,admors,int
East neglected

meaningfulonly in relationn"disees " are
Ee. model nee,as normfor criticism -sprin

to somesuperior alternative. Aleson trique for leg. reform.

Ests ofactualvalueofappling models desirable to appraiseitsvalue.
Copproximation byfamilion instus nec. to make practical. Indeed whenone reaches this

how muchas an ex. one
stage one can er perfection

regard thepot.problem

to sacrific toachieve actualapplication

Recommendationsfor N.C.State. Payoffofwholestudy.



contributing project: Justification - enumeratesupo obfections (implicity),justifyeach.

ee.Lyricize some on variety ofCal.experience, evolution thru long history.
water law Ipolicy fromvieupt, ofcc. ure of

NCT44 concerned u. reconsideration ofw.
of arbitrating among competingout need for

wh. DastoAgdemandforwhy, bringing

:
Calif. hasbn in this situation for a century, this cupimentat present wh es.problygood

this
survey

picture foretaste offuture situation in humid states. Latter &hus fortunate, oppy to
staynewideas

precedent, anticipate problems. Is impeut toferesee bis instens tend to jell, can't
Cal haya creating vested interests resisting change.

to take advantage of experience elsewhere.

1 ute

means

Calif. notonly longer hist.,& more,themeantity ofind. land &diventedwit, other

advantages From humid toarid, like N.L.region.Getrainfulldate.

Physical variety& Includes same crops onN.C. [Includes purely intra -sexte situations

shader of
& Atom ofvariety of interstate]" corn,wheat,fruit,daing,ctn,feedlot.

decades, tried manymany
Evolution of law, from ripa to approp.

combo.of two, experienced all the trials in shifting fromone to theother.

Much activity, hance more experience to draw from

over

uses,

Inrlyprogressive State

Varietyoflaw &insins:p individfins to Statewide whoplan to Interraci Colo.

Compact. MuXcos, IDs &c suits, MWDSC, 2 big urban centers w . 3 big wi

someone supportedsupported fromoutside region,

w. $146 program, 2 fed agencies w.Statemide plani

Renal- unban conflict.
Been thru cyples

Multipurpose projects, experience in complexition ofintegrating devont, reconciting conflicts

Superposition ofnew on old,several stage, experience w.problems

3 big wthsystems, Sexte DWR

Advantage tostudy by

beholdan to noonethere.

Ford Front, 1'½ yeu Mo.suppert
one

Advantage to studyalready welladvanced,only needs a little supplemented irrigation now.
Clatitudeforcom

has ginen latitude forcom
has

etc.

/imphansione of
problems,

Not only muchintilalready collected its. Butstudy,hasainceptact oconceptualproffing,
methodologicalproblem, bramgsharesofanalygis,starttohersistersofExptea, but whichmost wirting

approach not
within

eist agreeis desirable .



Objectives:
and

summarize

econ.viewpr1. To analyseonfrom
an

the
major

elements of

water lan,( ththatat^
Consth, statutory,&judicialadministrativne7²

use,Currently

practise, & otherprevailing instns & customs,controlling

water resourcesin Calif., both currently and historically, singling

allocation &devmt of

for

define the nature and

2. To establish thepotentofat

special atth those elements that seem

oneon the basiswitheither ofaprivi analipis or field experience .

out

likely to lead to aneconomical results

orderofmagnitudeofactual

expectentof actual diseconomices in the study area, the

SanJoaquinValley andareas of linked water economy, relating there to

elements of water law with a view to suggesting improvements in thelaw.



en
fromanecon. vieupt. admin.practics,

prevailing&historical

1. toand toTo winlaw &other ington &custom controlling use, allory,Idevnt ofwho ress, in Calif,
Xebep

both currently& historically, sommatozingof as conciselyasthe [...__ thosecupyI wo specify allain.
instus in pract

itintispects

thatseemliket..
andsinglingoutforspecialatten.

2. To evaluate theperformanceofpreventing instus in

and hit-lly with special attention to thedispconomies.

MA

3. To develop suchanalytical tool, as prove necessary

performance of water systems.

posit

andsolution togeneralizedproblems

et defaces, or
actice in the

ALAPT

liket, upon aprivi
havealleged on competent

oviewins have

Stoneso

most

in theS&V, booktwitemily

I

institutional

channels

within which market forces canoperate to

achieve

4. To

allocation&devrnt.of

a model systemof economical ofwater,phea norm

actual target

measure thepath performance ofsystems, and,apinttips for legislation,thisis to us.

5. To sketch themajor changes themodel system and imply for S&V, I eat, thenut

benefitsover thepresent dispensation, withaview to determining whethersuchchanges wd, repay

of6. Indemena finsibie approachingmeans for besta

entail
the

poincany
Economic imiter, w

7'due

To theeconomic model within theframework oflaw &custom in theUnitedStates.
approximate

probably by extension of thepublic utility concept,as exemplified by existing irrigationdirectieter

the
161 toapplythe in engine of Carif.s. misiares conachievementse

effectively to analyze the

the model to serve

against which to

in
wate impli

18
To suggest how States of the N.C. region,may benefic from the expresion the

achievements and the mistakes, of Calif's century of intensine andvaried experience

the application ofdifferent shiaterms ofwater lav.withwate IT



Procedure, gennal
students,

Research is conductedbyproj. leader assisted by grad.

Jbjectiu 2: Primary dato is secured by fieldwork in SJV, intervisning waterusers & administrator,J
L wh distriby ergus

Field survey already completed, faced by oneyr yvimeFox Res.Furp to Proj. Ide
Ford Felin

Study histong, bes:
a, Rts thus

established

e.
Object to getexperima wvarionlaws

Dynamis
developmentalprocesses



Procedures (usepresent tense throughout) letigants, engrs,str.

1.
A.Art

W code, leading commentarius, ct.cares,adm.rulingsof
WRB , interviews w . responsible administrators,burgers,

pro

& admin.practice.
vast lit.

ito... 1 1. The Layout essential elements oflaw, Survey
foradhinpractics,conforw . WERBBd,studydecidime&procedures,

Basic sourcyfor low leadingdecision!
captur Reason out,probable results of applying low,g

&con.
itemize major disers. likely to result.

in thisprocess

Thisfor several major disses have emerged:

And

dames .

minor ones.mamy

Is not complete list. Is proposed thre continuing studyof

to revise list if called for.

courtcases & adinin procedure

Examine adm.practive by consultation w. administrators, analysis of decisions

& non

criteria followedin thin

&unevou impact ofchanges on diff sections,hence

Note evolution over 100 yes,

needfor continual atta to qu. What law is actually in force at gimmplace& time.

Note informalarrangements outside law, short-sasecircuiting

Summarize principles,implied in ct. decisions; &in Statate.

are several sources

loux.

uces of"Law ": Fed &Mateconste, Stututes, ets, achm.practices atseveral

on
has

Andalldegreesofpervasiveness. Some cleadler, some new&only in processof

application, & all in continual evolution,soaprinciple isoften abandoned before her

ever been theroughly applied. out e .
criticism

also,plower quith & distrion notcondedoncuts. gat
as im .wirts, no

weight them by lengthofapplu, ets.Ialso,ito toforpower,thenwenssaldo son -4.6.

policy pricing multipurposeoutputs from
lims. problypol. bases.

sham se.analysis.

Add to unce. aspects ofwhh law: needtocomply w. acreage

to cord.major døvents,result overlappig,døvnts,resultoverlapps, mutual obstruction,

Failure to designate
integration &

one agency
synchronign.

In laying
principles oflawwe must

I elements to norm: alloon fromgiven sourcept; & distrib. nets. Only theformer

necessary in criticizingin criticizing who law?

MP: whh shdall =

MP: capitalimprovements also shedall=. Sometimes easier tofigure there

directly. even thocd.ke subsumed under MPwithsomehow, perhaps. (Ber if

MPi wh = they aresubstitutes
then MP; cap ±, since



[

Priedures. 2
Evaluateer performance. In respects thatitseems likely lawud. glimt,makewrong

2. "Establish thatshiddefectsofhim &autim, work undatneemi~

Rough
^Standards ofperformance: = mgul, minimizer

trablinghi..
"Variability ,floubility; noughly = distubnof

(andfor celtainty) 1.
risks inherent in variablestream flows ;(fullutilize ofbyproducts,fullbenefitsofsingin

integration, bothspatial&ful}
require
means toest. MP³wt. Theseare:

To seeif who=mgnl,VA

ANY

Also requiresest. convoyance costs betweenpointsofdivergentMD. Easiest way choose distribsofsame

strepny, no conveyand coat. Alsoare instances we mors to low MPfromhi, ney.conveyame cust.
subjected to claim th

if flecible,
ona

To seeif
examine means ofefrz whoafter

salesofshares in MWC.
Extinction ofits for honuse

Direct sales ofwh (notits)

taleofpermissiontopump

Xfrs by sale or agreement within lage intedsystems (BR, 103)(Kings R ?)

it to subdividedlands ? (Empin W.Sield)

Allocation of rip.

wth

choseKuhRsystem, ferwhich completecluta,

To seeifmin aggreg.vbly, compute aggreg.velty in sesstem, of. w . min.possible in new

of natural vbleyofR.

IW

To see if distrib. velty, compute itfer each clistub.



ing project: Procedure - link toobjectives

Analyze water law -does it establish insel channels via which sc.fences

bestuse,I incentives are createddodendop who ress optimally?

areas, & of costs, get
reaume MPofwh,4 neighboring

Contributingproject: can operate to

not diff ofMP,

of efsare obetades. To isolate thisfacts,

see iffactors other than eng-g

of. areas on same stream,xfr cost = 0, and also both have same stream storage(en

hi Mlstream as alternative to xfr.(altho failure

MP, & MP₂ is stillsign ofdises)lack of it), is noqu of more storage on

to store isalso afaultof law,
Simpleworkable solution here maybe to ofMPs atstoffsome times ofyr inallcases.

Develop analysis ofvariability to permit of& give meaning & reinforcement

asonally. And Me tofin depends in parton storage.
to above. MP varie sease

locat

A legic. obstacle to xfr wd.be if wd. be cheaper to improve supply in the MP area by

storage. Maybe opposition ofdirection ofdirecs at diff seasons; also of long &short

more

I

un dises are still disers, & must be handled.

Will treat separately ofshortI long

annual expenditures, Bes. motine

a

costs ofthr

Current MC to conserve wth is good more of MP; but long run MC isnot,

bes a Changing price& cat levels, conceptualproblems, misealculations,etc.

b, Motine perverted to getwtits.

At aanypt.

1.e. offiredus variable and

often to establish withsts.

-whatpoint?
Doesn't matter, only need to show diff. not compedby cort,

G. MPof. who

cheaper alternative(& latter isequivocal, ifnot exploited, in a sense notcheaper)

time, is dises. And the morepts& times, the more clises of

any

ofcourse.
at

run

offixed immt, is

RG

Analyze decision &policin ofWa Re Bd, which in some more now

~ seek out & evaluate benefit from integra.

by passing cts.



Procedures, Objective I (p.2)

the In describing&evalg leen, to link wholan&customw. analogour

law I custom in other creas, thus broading scopez
I simul. singlingout

ofapply ofconclusions,

what is uniquely attributable to wto law.



Procedures

3.
andsolving

generalizedproblems

Developing analytical toolsisnot a prime objectives ofthepresent project,

but of necessary incidents. Theprocedure therefore is to develop such tools

pose & such
andfor themetachprobleem: evichent arises, in pursuit ofother objectives. As much as
on need

However note is takenofdrittensloy
possible toolsalready derd by others will beberrowed,

Howwe.
Itisevident,however, thatofnow track wooded

are

thatneedfor whichisbroughttolightduringproject,

for methodological research,too ambitions for thepresentprojecte

fruitful avenues for

willbe enumerated for benefitofother researchers.

See NCT -44
recommendations.

ofintellectualuncertainty will

It is antied that elementsofdon'vill areas

event

identified which willpreclude the model from approaching perfection,

theory. Someofthere will be too cambitions forpresentproject to explore, but

be identified for future ref. ( E.g. zdny bend)

tools Ineed alreadydevelopedin otherfields,so deig' tools

matteroflookingfor them.manyCantin

Gandyjust how

Some needed "tools" aresolutions togurl thecreticalproblems. Eg hemfar

distrib. net

How for extend distriknet,
some needs nowfresemans: (seeNCT-44 statement)

S
distrib.

Ees of} How intensive build distribuet(gium parameters ofscale ers, etc/)

How layout clisti.net,(relating trunks&branches)

nets
How price services over time

How synchronings w. desentofcomplemente.

How build inflexibility forfuture courdu, expansion,

!



Procedures

obeette
4. A model water systemofinsel controle

sketchedout in

some detail, Consumer sovereignty isassioned,and the imprèineregardedas co

-means toachieveit) Criteris foreyefor performance

model devised to satisfy them.
specified,anda

The criteriaare:

au

aviability among
users,

A

MerTimning who deliveries asmuch as ec.

withdue
account

Consumer sovereignty uses,
resources

ingnl allocation ofwater,& developmental among waters, including

principles
accepted

storage &
over time.

plant
works

first
by toecze on,

7lexibility ofallocation, asparameters change.Iasnowbe primisfraquefoi atten

of pricingismostec.projecte
Priority ofdevintso thoutec.
Synchronize devint ofcomplements,

createno
privilegedclasses

Distributive equitysous to minimize
distribn custo

auffis cibh.on balamu adientagioneMacida
Compact

settlement;
& furs within as widea rangeas

(determination ofhowfar isadvantaquers is partofresearchobtained, within limietsareas

Certainty ofconditions on whichwater may

Sufficient

custs
=ofconvergence a

come

import by nature,
unwanted

Minimization of aggrag.aggreg.variability in system, andoptimaldistrion of

inreducibly.
according to

demand

int conformity withprevailing mores sous
toqualify

&adm
target for actual legn

overall adayofundergroundaquifers ascommon facilities in thepublice

of

at a

interesi.

at this stage thegn.ofpoliticalfeasibility is deliberately ignored, in

order to permis&encourage freeforiginal exploration ofcc.potentialities.

The political gn. is introducedlater.
to create channels w-in which inletforces can op. Setupall aspects

Approachis
mkt

of highly orgd inket. fatteres inket, speculation, etc.

Procedure willbreak model into parts where possible,so noone need acceptwhole

to accept one part. E.g. allows ofwith can be treated cus ofonept, then handling

of distin costs madea seperate on.



Previous Wertz

Objectiu 4.
affect location . Most network studies take

system ofpricing distrib.nets soasto

location asginma,but infact it std be considereda variable, too. &subjectedto

constrain's reflecting its influenn on destub.costs.

system offlexiblepricing, vin advance contracts,for allocatingvariabl

supply.



~ ! Justification

NCT- is charged with a reconsideration , from an economic

Need for thisviewpoint , of water law in the North Central States .

has arisen because growing withdrawals from limited water supplies,
and the certain prospect of increased future demands have 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 .

Dars/ztaen/zis/th/e/bistari/aladudaṭage/of/z/zpréz/zárt
so close by

its errors

It is our good fortune to have/th the arid States ' rich store

of experience economizing on water within the framework of

American law and custom . Ours is the historical advantage of a late

start. Social experimentation is costly and ofttimes irreversible ;

Histórfddy the study of historical experience is cheap and non
Ours is the historical advantage ofa late stout. Nothing couldbesousefulas the

committal The power of prophesy would be priceless as
clersinepower ofprophery:-unottainable , but many of our future problems and opportunities

it i

are already recorded in the arid States ' experience , an open book
I Talliginiof information , dearly bought now ours for the looking .

Alya We would be myopic indeed not toprofitfrom looking hardIlong.
There are Western achievements to emulate, but perhaps more

which
This is the moreimportant there are costly mistakes to avoid ,

important because many of these , having dalzéd created vested inf irremediable
terests to perpetuate them , are virtualy Irrorangihler Daxy/2hd

datrów/8tzdhdble ou netsiive freedom from such restraints gives us

Bly the ingripic selfdenial would nothaveinan

th



nearbyIt is our good fortune to have so close by the arid States '

rich store of experience economizing on water within the framework of

American law and custom . Social experimentation is costly and its
errors ufton irreversible ; the study of historical experience is

We late
Asheer and non -committal . the power of prophesy, would be priceless:

but many of our future problems and opportunities are already re

corded in the arid States ' experience , an open book of information ,

dearly bought , now ours for the looking . Ours is the historical
Socialexperimentation is costly and irreversible; thestudy of histimis

advantage of a late start . There The West has achieved notable experience
is cheap

successes to emulate , and committed costly errors for us to avoid ,

the latter being perhaps the more important since many of the
propagated

errors , having evéked vested interests to perpetuate them , are
only

virtually faérádizáblé irremediable . We would be myopic indeed

not to exploit our advantage by looking hard and long at the

extended study of water law in the West . The recent Wisconsin

Supreme Come decision in the Nekorsa- Edwards Paper Co. case,poiser invalidity

funge ahead as though thingthe waterpermit we

up

writing
Mo

TheA. 68th General Assembly ofMs. indicated it's desire forwork of

that the humid States cannot

blank sheet.

committal

on a

-
this sort when itpassed House Resolution No.51, disting resolig that.

thoroughstudy bemade ofthestatutory lean ofotherstates pertaming to
in enacts similan legn to

wh rss &waxseas,for thepurposeofguids our leg.
a

nos

conseme our state who supply



Calif. advantagens to study ferff.1reasen

1. Laks Thehistorical evolution of Cal,who law in fritatepent is

than thatofothnandthats

relevant to the current problems ofthe N.C. states in that Calif. adpaddetthe

ripu . dostine become firmly established early in its history and thenhas been struggling

doctine onit. It is true that other and
ever since to superimpose approp.
states in the plains tier have long standing riparian elements in their wath

Cal...besume thebattleground"; inRoy Huffman's words, where many of theconflicts between theapprop.Ivipy.
system weremostviolent."

within the Califis leadig of
lums, but,legiulbestiarios yrag mindergiovely

case. Haggin

istknownas

caus

the Calif. loctime.
(1880 the classic expression of ripmn doctimein the west, &referto modified riparianiem
is Yearly 1090

An estimated 840 of Calif's ind. landis still
that

served under ripu sts, using
uncertainly
doubt our much more than 8% of the with in the

more than ofthe water. I casting a shadows

more

and state, in terms of inigated

stati
of legal
& subjecting an eun

inG
approp. claries began.

2.
with economyof water

superimposing an approp, ona ripe system no catif

The sheer volumeof Calif experience,for surpasses that ofany other
wie spoonof Whitnicad

area, water diverted, and, above all, value ofind

-shere to thedangerof latent night when statefilingof

an

This is ofgreat importance in evaluating the workings of
products.
water institutions:to thestatictical universe is large enough toaa

more

any,
at

give significant results. For example before 1920 theson ofwater

and longer
leases volume of Altigation inflisputes over water in Calif. averaged 7-8 case yearly.

deep a time -dimension

The Calif. experience,has as

tham most, going back to the Spanishpadres ofthe 18th cans

Efferts by thestate to developa comprehensive statewidewieplamgoback,En1813.0

Within this time span Calif. has witnessed the a rapid succession

techniques and institutions which afford unusually rich experience
&

in the importantprocess of superposing new ways on old, I has

of

thanmore once the boom &bust ofrapid land
shear experienced

development.
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3. Calif. afferds a greater variety of experience.

it has strong feeder &dairy operations, like the N.C.

greato variety of experience. In respect to compostproducts

region; cong
grainsfatume fotogisat bard

de

con acreagegrowing volume

variety ctn, like s .e.Mo; a little maize& a greatactuemaize&a greatwobeigeofsmallgrain, both ind

Cal, 2

w.

communiat

bath

&dry farmed, forhuman &animal consumption, wide pastures, both day &ind; along

with an unequalled variety oftrack, vine, barchand crops.

qn
areas rangefrom avid to humid,

respect to physicalconditions it's farming

with a large acreage in betrazers ofintermediate rainfall where farming

antedates im. & supplemental "im, is as much an issue as it is here.
in1887

In

Un

respect

which

IDs, 91 CWDS,& 18 WCDs, under 30 quilStateenabling utan

other State &

has
151 ibeownto institutions, Calif.produced the first workable 11 law

more
" :""

"Os than

tochoosefrom.
case of the kindsof Birincivigt . Calif. alesporsuregulmost others are modeled:"afthad

an any

orgni

the Mutual Water Cos, ofwhich ishar tennal hundred, about

about as many Utah (whose irm. rests almost entirely with thismata).

Cadif a third lange shareof Cal.ium is
part

to my
Calif. is theonlythatofarms. by individuals, from surface&

handknowledge withfod where

ground water.
the State For't has undertaken landsettlementprojects.(Durham &Delhi).

Hisonofthefewplaceswhere commor.It hassomeofthebest commercial irem.whowas stillopy.

Calif. has Federal projects, both small (Orland, Tuleh.) & lange (CVP),

its shoreof Federal agencin,

tosh ArmyEng withample conflicts among
& betinam

state & Federal interests. Calif.forhand interests waged (2 lost) the

terdesak the 160 -ave law, I haveparticipated

most all-out battle
cases in stateagainst

I areparticipating in a lengeshareofthe leading

Fech relations. Calif. may is the only state yout. to enter on,State-financed

already

reclamation projects, which moiprecibly with& million ofState collem

inverted in the 7RP &a $1.75 billion bandisine befor thevoters in Now.



In to urban-rural relations, Calif. contain the 2 langest cities
respect orged into three majerurbem leagues,

& several ofthe other large citiesofthe anid west, all competing forwater

with
& also wopigwith agric

complex networks of

relationships imaginable.

ding &distubyt's with

in some of the most

Cal, 3

ay-1'

In respect to interstate relations, Calif.is the major single contestant in

greatest,water suitofall times, the Colo.Rcare: & at thesame timeintertale

the

offers
the contract of the only really large-scale water project which is

without interstate complications
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Cal, the 4

In respect

otherfromsurface

to techniques, Cal. has wide areas semed by pumpig ground with;

who still other from stired reservoirs. I many served by all
It hasme reservous hiin themet, &othersin largeshallow lakes on thevalleythem.I

system ranging
It has distributivemyyto natural floodigitter,to 100% steelpipeby

under

3 at once.
pressumé

toeachburausease within afew miler ofeach other. It has simple singlepurposethere

diversionssIf themost complexmultipurpose integratedproject to befound outside

theUSSR.
Han was too saline to use & other so pure they mustbe salted topermeateaté

There are-few midwestern conditions without their counterpartssomewherein the

diversity of Calif.

thefood.

enormous

T



better
probably
ther educational instus, are

5.Hon. Calif. wh matters are reported than those ofany
fen

other state. Calif. State gout, generoudly

supported than those ofother and states, so thatPrimaryindata are
to the 1920s from the

available for research in greator volume.I!
the Cx.alone.Alexander Ript.of 1814 than theMarshall Plan of the 1920s & the State Wallenof

today. Calif. has spent wrillions to gather vital data on

Cael. 5

Em with #2, time-cupectofvolume.

4. Calif. ir is stillexpanding rapidly
Restorm than ium. in other States

historical but current.
are notjustproblems

more

moress, on an absolute bains,

- so that developmental

6. A studyof iun. instus. in Cal. has already been welladvanced

from other funds, andwants wouldyieldgood returns to supplemental

im" now.



Previous Work

in a few lines
While it is impossible to give much idea of the scope of two years '
høfk
work , the following statement of

branea viewpt both apriori &fromfield expence.

1. Analyzedſelements ofCal.wtolow, identified majorheleelements,latesunge

List of some

Ithe exact no.

2.
dthirey tofifty significame typer ofdisecomomin hasbeen compiled

depending
how the material)

organgerOny



Project Statement for annual experiment station

report
Oct. 23, 1959

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 strean flows ;

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 t /A include : developing and applying
methods of analyzing variability of flows in order to estimate
potential reductions of variabidity through conjunctive development ;

developing and applying a workable method to determine the stage of
returns reached by storage capacity on Aafafzátfedz variable streams ;

developing and applying methods to determine 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
Ápbifids/itz£a/ta/spa/e/pf determining how best to approximate it
within prevailing institutional constraints ; dakińé progressing to
wards solutions to the universal problems of making commensurable
alternative and my outputs , including intangible re
creational and esthetic values 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 technological and pecuniary .organization and

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
joint net benefits through analysis of complex interdependencies
facilitated by modern analytical techniques and mechanical computers ;

and clearing ground for study of interstate and State -Federal re
lations on the Missouri and Mississippi River systems .



to date
Tentative conclusions include the following :

1. The aggregate variability of water supply in a system isand
most significantly measured by the variance/mean , which is minimized

by a simple fractional division among water-users . Prevailing systems

gzdatly raise variability high above this passfald/Á£ attainable
minimum .

3. There is a large costly excess capacity in aqueducts , due to ( /),
the above, plus the premium placed by water law on premature inflated
claims ; failure to rationalize independent agencies into integrated
networks ; and uneconomical scattering of water-users , which imposedis
petuated by rigidities in water law .

4. This excess diversion 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 most economical 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 moreIn some areas water shortage is the i5.
development . These areas lie intermingled with others which could

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

areas could increase output by using less water . But controlling in
stitutions are not adequate to permit exchanges to effect an economical
equimarginal allocation.

6. Pump irrigators are widely scattered among unirrigated lands .
& volume of water necessary to

This increases the cost of recharge underground water reservoirs
and creates a large area receiving potential but unused benefits from

recharge , thereby complicating the problems of organization , taxation
forecasting demands , etc., and compels development to proceed, ifat all, by lange
increments, withall the problems that implies.74 The marginal productivity of řekazćeśzdefaťzá/ storage works
on different streams is very unequal , betraying an uheconomical un
balance of development .

2.) Diversions by holders of the strongest water rights tend to
vary nversely with stream flows ; diversions by holders of the weak

on theother handy
est rights, are even more variable than the flows of wasted flood
waters , a gross diseconomy .

y sup
plies .

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 comparable sizes .

J.9. The sterent. 1. imis widely circulated idea that theMPofwh
is much higher in cities than agric, while notw/o some merits is by no meam gurly true: the
main citiesall have surplus wa tied up.for future needs,white many banm areaswe cd putAlite to producti



(6)to. Unitcostsofwe dicter are inflated by failure to develop lands

compeetly, andby thethepoor synchronization ofdevenitofcomplements.

Scatteredsettlement tends tobecome frozen into a permanentpattem

when the limits ofavailablewhosupply are reached.til



Mason Gaffney

To : Project Leaders

Subject : Statement on Projects for Annual Experiment
Station Report

Gentlemen :

October 7 , 1959

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 .

ERK : cl
Enclosure

Yours sincerely,

Elmer Fickl
Elmer R. Kiehl
Chairman



1.

3.

4 :

Project

2. Personnel connected with project :

M. Mason Jaffrey

5 .

363
Number

EconomicsofWater Resource Utilizationshort Title

Objectives of project :

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

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 .



I. Bedbo Justification

Mo. thebeginning processofshaping newwklaw

HR 57, 68th EmilAss., resolved thorough study law ofother states. Wisely, my

invalidated Other errored.
opinion. Wise plunged alread, system

costly -- ineversible, vested interests.

Cal. selected ff. reasons :

d. Better reported primary data.

e . Study well advanced from otherfunds

II. Stanof Procedures

a . Parallel evolution

b . Volume of exp. greater

re
c . Variety greater - in se products; phys.condus; instms;

urban.rural relations ; interstate relations ; techniques

cd.be even more

Keepidentifyingnewproblem: Guggenheim, NCT-44

Anshyze law apriori. List ofdiseconomies....glaring.

But many allege no problems in practise

to analyze practice. Californians have amassed much material,but mostly

for courts,or propaganda. Roomfor objective outside appraisal.

Setup standards of performance



UNIVERSITY OF MISSOURI
Agricultural Experiment Station
PROGRESS REPORT

for the year ending
January 31, 1960

4 copies needed : 1 - Project Leader

1. Title of Project

1 Department chairman
2 Director's Office

UNIVERSITATIS

SA POP

AND THOS

2. Advisory Departments and Agencies

APPROVED

APPROVED

ULI

MISSOURIEN

4. Names and titles of persons working on project.
Gaffney , M. Mason ,

DEPARTMENT Agr .. Economics

Economies of Water Resource-Utilization

FED , FUND

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

ct Leader#ProjectEur R.Kiell
Chairman of Department

PROJECT NO .

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 should be included .

Melhores

Hatch

363

March 14, 1960

DATE March 14,1460
DATE



D

5. Publications and Manuscripts
8. Completed and circulated summary of needed research in water

economics and law in the midwest region (attached) .
b. Accepted invitation to contribute chapter to forthcoming book

on #Land , Agriculture, and Economic Development , " edited by RichardLindholm . Commenced work on chapter, which emphasizes role of water
resource development in agriculture , historically contemplated .

A MS is being prepared on the topic "A critical economic evalu
ation of institutional controls over water development and allocation. "yd., Accepted invitation to deliver address , to be published in sym
posium form after broadcast over radio KPFA , on "Criteria for the as
sumption of financial responsibility in water development . Commenced
work on contribution.

e. Accepted invitation to discuss papers on "Rural-urban competition
for water" at summer meetings of A.F.E.A. Commenced work on paper .f. Continued work on article , "Concepts of financial maturity, " by
invitation of University of Chicago JOURNAL OF BUSINESS .

Revised MS on the theory of allocation of land. (This is not di
rectly related to water resources , except as it applies to all perpetuities . )

6. Objectives included

A & B V

7. Progress Report #A

en
In response to the opinion expressed at last year's SESD conference

an effort was made to scale down those aspects of Project 363 which em
phasized out-of-state local situations . The project was replanned,
telescoping research in the arid states and accelerating those aspects
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,outline was prepared of needed research in water economics in Missouri
and the North Central Region , and circulated among members of the NCT-44
Regional Committee ( copy attached.)

an

At the same time , an effort was made to secure supplemental funds
37063 foundations to pursue the project as originally planned,
a course which , in the opinion of the project leader , pould be of more
benefit to Missouri , and would avoid the waste of previous efforts de
voted to collecting data and familiarizing the project leader with
specific situation in the arid states . Applications were made to the
Guggenheim and Lincoln Foundations ; their outcome is at this writingstill unknown.

}

The results of researches thus far finished were drawn together and
summarized in the following ten tentative conclusions:

1. The aggregate variability of water supply in as system is most
significantly measured by the variance/mean , and is minimized by a v
simple fractional division among water-users . Prevailing systems raise
variability high above this attainable minimum .

MA
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2. Diversions by holders of the strongest water rights tend to vary
inversely with stream flows ; diversions by holders of the weakest rights
are even more variable than the flows of wasted flood waters, a gross
diseconomy.

3. There is a large costly excess capacity in aqueducts , due to
(1) , above, plus the premium placed by water law on premature inflated
claims; failure to rationalize independent agencies into integrated
networks ; and uneconomical scattering of water-users, which once is im
posed is perpetuated by rigidities in water law.

**3*

4. This excess diversion 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 most
economical 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 lie intermingled with others which could spare
large water inputs without reducing output much or at all. Several areas
could increase output by using less water. But controlling institutions
are not adequate to permit exchanges to effect an economical equimarginal
allocation.

6. Pump irrigators are widely acattered among nirrigated lands.
This increases the cost of recharging underground water reservoirs and
creates a large area receiving potential but unused benefits from recharge,
thereby complicating the problems of organisation , taxation , forecasting
demands , etc. , and forces development to proceed, if at all, by large
increments, with all the problems that implies .

7. The marginal productivity of storage works on different streams
is very unequal , betraying an uneconomical unbalance of development .

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
sises than of remote streans of comparable sizes.

Data collection on out-of-state aspects of Project 363 was terminated
with securing of minimal data on the following ; salinity ; irrigation
withdrawals over time under several specific rights; temperature and
precipitation in areas where correlations of crop output with water in
put are in progress ; water supply to crops for which output data had
already been assembled.

Having terminated data collection phases of the western studies,
attention was focussed on processing data . It becomes evident that it was
necessary to devote explicit attention to certain mathematical-statistical
techniques. It was felt that research of this kind was necessary to draw
valid inferences and derive the maximum value fres data, from whatever
area the data happened to come , and so the techniques developed are as
valuable to Missouri as though the data being processed was drawn from
within the state..

Some of the techniques developed were the following :
1. Korkable means for estimating the marginal productivity of vater

applied to agriculture. The following methods were tested and compared:
historical regressions of crop output and water input land prices with and with

1 .

A
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out water supply; the margin of villingness to insur variable costs to
secure or conserve water (the fixed costs are distorted-by soveral factors;)
analysis of fara budgota; oale prices for water , whore it passes through
the market; controlled experiments on physiological response of crops to
vator comparisons noong farms and regions with different water inputs.

2. Analysis of variability in water supply systems. Comparing
different measures of variability, and determining what axpression of
variability polloy-eakers should seek to minimise under different con
ditions determining the most economical division of the burden of varia
bility among different water users, both those of the same kind, such as
faraors , and different kinds, such as power users and rocreationists:
defining the casts of variability, o.ge the excess capacity necessitātad,
and conversely the productivity of measures taken to reduce its

Devising means of flexible pricing, and other flexible rationing
devices, to balance unpredictably fluctuating water supply and demand and
minimize the need for storage capacity .

Defining the marginal productivity of storage capacity on une
predictably variable stranns, for purposes of guiding project design , and
to put operational values on marginal productivity based on probabilities
inferred from brief historical records which constitute a small non-random
sample of geological experience,

3. Establishment of economic commanmurability among different kinds
of outputs from water projects. Determining rates of exchange among points
of time, in order to judge among bansfits and costs differently distributed
in timo. Defining external diseconomies and economics both technological
and pecuniary (@secondary benefits ."})

4. The problem of staging and synchronising the development of
complementary aspects of projects over time, with special emphasis on the
problem of accommodating the new to the old without emphasis on the
problem of integrating existing obsolete structures into newer systems with3a minisun vaste of unexhausted values in the old and a minimua dlatortion
of coononto layout of the now. The use of flexible marginal cost pricing,
varying over time to effect a contiminl optimal utilization of durable
facilities through their life-spans.

In addition to developing these techniques, statistical operations
were perforated as follow31

1. Completed analysis of variability of Kavaah River and die
tributarias.

S
2, Analyzed timing of flood stages on several rivers to determine

possible ingressos of flood protection from given expenditures by com
ordination of operation of different reservoirs etc.

3.Continued to process data on historical corralation of crop output and
water input. This phasasof the studies has been particularly rewarding
and informative, there being clear evidence of marked negative relation
ships between the two variables in many areas, suggesting extremely

vasteful

economy

of

water..

Le Historical correlation of rasuzvior operations
5. Compared use of water per acre under different water rights as tot, distribution throughttime, and variability .
Much ting was also devoted to planning and developing an interdie

ciplinary study of water conservation and maltipurpose trator development
in the Ozark area, in cooperation with Forestry, Soils, Wildlife Management,
and Rural Sociology. Substantial progress was made in the use of economio
concepts as means of communication and arbitration among other disciplines.
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Emphasis was on establishing a basis of commansurability acong costs and
benefits of alternative land uses ; and on means for maximising complemen
tation and minimizing conflicts among theon , both on and among sites, both
in and among firms, both technologicaly and pecuniary (#secondary benefits.")

The problems of coordinating related activities on a large scale; of
staging and synchronising their growth and of superimposing new tech
nology, institutions, and transportation and utility networks on existing
onea vith a minimum of waste were identified as crucial to developsent,
and approaches to their solution in the Osark area were formulated.

Unhappily this work was set back by the departure of the two coopera
ting foresters for other employment .

In cooperation with John Krutilla of RESOURCES FOR THE FUTURE, INC .,
a tudy was made of the proposed Water Rights Settlement Act and its
background in Federal-State relations.It was felt that the stage had been reached where some time night
to dovoted to exposition of work already accomplished, and this tapk
was commanced. It was determined to take advantage of three invitations
to publish (seo iten 5) as a basis for solocting materials for initial
exposition. In addition some work was accomplished on the major study!
o.g. the work on water lav kas summed up in a list of some thirty dis
economies inherent in water law as applied in the vastern statos,It was also nocessary, finally, to carry on various nocessary
incidental activities : attending moetings of Missouri Basin Research and
Development Council; conamining upon request with those engaged in related
research ; reviewing manuscripts ; following current literature in the field;
picking up needed background for handling problems in mathematics and
statistics and programming the electronic computers acanning literature
in related field seeking techniques already worked out by others that
might baar on our problems. An especial offort was made to attract
fellowship funds to attract promising students to carry forward work
in this area, and these efforts vers crowned with success.

↓
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It is not always too little xfr of

that is problem.

wh

Xfrfrom remote area is tooeasy

relative to devmt of localsupplies.
Unevenner ofxfrability isproblem

Obstacles to xfr.preclude small adjustments,

force largeones.
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Cal used MWCs & IDs.

limitations ofripason,overcome

Now Mo. moving to RBCDs.



Valueof Calif.study:

of maryproductivityofmeans

analytical techniques.
wate



Calif. precedent useful.
Re modifying rip. Its.
Cannot just passjustpass law &

proceed as tho they didn't
exist, as Wise found.

Calif. limited them by...
defining them. Courts have-
gone along with that...



Methodsofrelating water imput to

eropoutput, a prime subject

ofstudy how.
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Iurly, encomage
Fred Mann

to assume interests in Mo. water

This leaves me free to work in that

if I wish, but insures against

being forced intoit.my



Contemplated in fecture.

Perfect clusteing.of-deficits index.

A. Minor Al stał. work

10. Amily Analyzejoint variantofMad,a few key streams forwhich

date noi previously available

1.24. Estimale net benefits possiblebenefits possible fromjoint development of 2 or more

-of assessing importance of the water law that obsimmersstreams (as means

it.)
47. A. Analyzejoint variance ofmore likely streams, for whichdate notpraning

B. Find times ofpeak demand for storage, possibilities of minimiging
total capacity by joint full devmt.

Ben

2. Compute varianan and Lorenz rations for distribon ofwateamong diff.
expressing systematically thecinequality ofwhoclisten

lands, meam

3. Ay Using method of ( 2), see if avant wint. is pricing water,
where this hasbeen done, tends to reduce disparity of

4. -Newinderofseasonal variation ; courl,givenyou

with ave monthly (ecdaily) flows. importNewerin

4. Effectof.priorities system on forecastability of

5. Demonstrate the inquantitativeform thescatter

dy fons.
6. Refine correlations ofoutput &who input for

of water input.

a, WX

Copenly
hly flom



Future Plans, 2

1. Analyze seasonalpatterns of diversions and flows, water sich & water you

arear un index to ofthe MPs ofute .
lessons for Mo.from Cal. experience8. Draw up

9. Study network analysis by power cos, possibilities for
economies in irm. nets.

10. Explore further possible benefitsfrom integration.

Use To variation rather than absolute (perhaps workout

new kind ofp).
E.g. 4

X

Here is perfect correlation ; and similar
But x down to has

lower mean.
Also II, my favorite

Integration might help & more than hurty.

12. AddAdd salinity of

11. Correlate 5 -up bloes (or so) of CV streams

Maybe big cycles differ
correspondoner

zewo,
Its I is greater .X

meature.

more,& hi8

goes

P are due to yp-to

water to analysis: benefits of integration on.

13. Develop mathematical-sturisival techniquesforneeded to
determine optimal economic adaptations, both individualandsocial,

to variable water I other weather-related inputs.



Future plans, 3

B. Draw inferences for eastem conditions - including methods developed.

C. Proceed with studyofmultiple Ozarks.me ees, in



Buttin as but i
plans, write on wth, book, For ideas,see Ore, course notes; Fordproject outline; files) when

at(maciiuminthy sugzisi vammeofwu). Limitational. Imputeallbytowho

(Sub-theme :
States think: some en

very briefly.
changeto approp. is answer)

over Importance ofwh.
bist ofnot. law

J

Major defects- receptes a priori, then
(Introduce =mont criterion )

Si Approachingtoward more ea.
? Simposed bylimitational wah)

So quarry
wd begood

to expand

p.u. system?

some e.

Remains problem of allow-n aming systems- still
in MP who Sariy amonly users &places,byest

Lore

e.gs.,

systems -(push back limits ofec.growth

onprimitive basis.
+higan conveyance

Aluviocary was some more careful studies,cu

Remains problem of defining idealcion system. (Altho thedefects
of present systemaan. clear on bains of elementary principles alone)

Foin pricing distrib. net.)

obvious

w. atter to dynamic aspects: letprices
evolve as needs change.ibucig

{ con. limit on aggreg.use,"face of salimity &pollution pickup

Storage policy in faceof uncertainty.
Es. pricing at central source with uncertainty.

Ec. seale, priority of works

Ec. rateof dev., & price-tux policies to effect it.

Ec. alloe-n among diff. types ouiquis.

·byEst. how much might begained by reallorg who.

(This must be clone in parts, the otherwise are

I not isolating effects ofvarious individ reforms)
bring's in

ideal system.
issuesmany



Importance ofstudygwhh now -period offluxin
shpical

Some important peculiarities of the resource:
a Peculiaused bothdown

andsimtu law - decision made now will probly be fragen.
Neglect by easts

input, & for waste disposal - deteriorates as proceedsas

Irregular unpredictable flows
Moves units not

Fill cost conveyance ofd value... place utility . esp. imptat, & compact
Hi settlement.

7lows down hill free elevation i. implutpart ofvalue, 3 -d problem.

b. Similarities.

Store underground -mine, & replace
(Mystical attitudes)

Is stored, & distrib. over network

Fungible, butquality varies.
wth, I complements it

Is problemofallocat's imvs, between derg

developed, leads to cycles. Lag leads to ox relative overder.once

wth -- of which research in desalinizon e.g.; FRP another
is oné

}



Further justification ofoutof
State study: cansee issues objectively,

divorcedfrom localpoliticalpressures.

[.g. prol con central contral &

localcoordination. On Mo. is

issue, limits objectivity.

a



Asearly on 1813

Effert on Stateby
todev.a comprehensiveplanforce

whole cu dateback to 1873, when

Bd of Commurs prepared opt on can in CV.
(Source-CVP blurk)
& H. Miller's Orestimba Canal, miles

long, dater from



înfor for NCT-44 proj.ouition.
Notonly fieldpractices,but practices of WR.B., whichhas wide discretion where

law vague, modify law.

Cal. has, '49, new Dickey Act, 9 regional wathu polution controlbols,

Distinguishes 2 concepts, "Contamination", which is a threat to health, &

effects. The 9 regional boards are changed

" pollution", which has adverse econ.
with latter.

Return iun,whois included as anas an “industrial waste",” along with detritus

from earthdenuded by logging;

Polluting agood aquifer

Moskovityp.17.included.
via a

Recirculation ofwater at

welljoining itto a

Here again itseems to me Cal. has taken lead. And certainly in

ofwir, dats on pollution etc., way
ahead.

wh
terms of experience, reuse

Land subsidence

bad one is also

Thereis a " Committeeon the Eusof WaRess, Desmt." ofthe W-n Ag &c.Res,Comment

whichis a regional Committee, U.S.D.A.
financed.

water at Fontana .

On historyofim. under Padres see Hutchins, " The Community Acequies","

SW Hist. Quan. 31 (3) : 261-84 (1928)



Info for NCT -44 project outline

Forecasts ofdoom from chrought comprenced long before actualneed.
trouble was fereseen, but agric. expanded anyway

I thinke
1920. e.g.

Nordholm 2.
1954,
1950,
1950,

Get

p. 6

ind in 18 Valley-floor Chris5ma
4.2 m a ind in Valley

4.2 ma 16 allind land U.S. = 16 x 26.3 ma

But is more intensive than all U.S. doubtless

of the 4.2 ma, 3.5 were cropland, .7 parture.
that basis.

gross output value, of. vs. U.S. on

Was it Calif. ingurlorirm inparticular that destroyed Eastern

horticulture? Decline of dryfarmed orchards in Calif.suggests
latter.

p.41 1953, Total cashfarm inc. Cal = $2.6b

Not just landoffruits &muts. 9 ofabovefrom livestock &prostats.
'

Probly
ever came to

"muni'c. socialism"at the
close to adopting

no
State

State level. 1922 Water & Power Act, consil. amdmnt backed by

leader ofState, wd. hr. created State -ownedpo multi-purpour system.

3 large leagues of cooperating cities drawgwater fromafer.

Recent Wis. rulingin the Nekoosa-Edwards Paper Co. case

that .humid States cannot avoid troubles, cannot simply ferge

ahead as the preecisting ripu. system
points up never existed



L

Infor for NCT-44 projectoutline.
Wealth ofprimamdate
espany well storatet, CUP, battlesamonggrants .2₁

produced many

liberality of legislaturein frig

appraisal.

Cal, BR, AE,PGE

well-faced studies. State is for ahead anyway, well-known

But lacking objectiveoutsideresearch.

Use of lakeson flatland for irm, rears. - Tulare,Buena Vista.

DrainageI flood controlproblem

Transition

humid problems.

1880
1896 - 1.0

1900 1.4
10

'50

have bon many

1716, Spanish missions began ing.
indivion

1850-10, flooding typeim by

1870s, cooptiveprojects begin._I landdeume cas;put cos.

Use ofgroumdurte from 1890, regn oflenegradually evolving.
p.ll)

Ford for landin Cal, (Nordholm 2, p.

4
ma

2.7
4.22 enor?120

'30 3.65

'40 4.3

6.5

in Cal, dynamic
evolution. Hence relevance to

Did Div.ofW.R. orsomeone docterfigures

to suggest landwentoutofirm . over 1920s?

Or is picturedistorted by selection of decennial

year to of?



Infor for NCT-44 contrib.project outline.

Ks. has had battleof ripu vs. app. to recent times,tos

Buther appropu statute goes

was

back to 1886. And the 1945 Sun.Ct. Decision

quickly reversedreversed by '46 staiure. And never went thr

reasserting ripsm

such evolution as Cal., limited in various ways.

In Ts., ripu. &approp. doctrines grew up together.

Wn. like Calif; gradualattenuation ofrigu sts.

S.T.
Harding temps,p . 56, no w .State

Cal has 100s of MWCas.
1rra Censergives no.ofin enterprises ofdiff.kinds. Cf.Cal. vs as

( 130 in
Hutchinsp.16)

Only Utah besides Cal has MWCs -& Utech lacks other things.

MENOPAGINfor separating rip.st.from sip.laund,when

~~ Historically, MWC was means

subdivided. Hutchins, MWCs, p . 208. f. Lifeof Chaffey. Thus Cal.is place where

beststudy thisparticulon adeptation to ripu. doctrine. - including xfr bysaleofshares.
intensive culture over less,

w. otherother sources.
more

CV has experience in superimposing

several stages, withoppu -from dry farmer, fromvrstr.

plain Stateshave same (butnot other things)

Cal. has areasof
correlation to where early

regulation of its use.

uses rip.its as much as

who law wherefirst

haveno pref.useis

Cal. has much experience

Calif.

comers haveall; &other,
later one

w. conscious useofgind reasfor wh ingut,

1Ds, someoperating complete selfcontainedmultipurpose systems, storing who,gustyI
distig own power; tosimple retailers.



Literature pertinent to proposed research in land and

I. There is so much literature on water law it is imp
suggest its scope . Law journals are filled with it . L
Services in over half our States have published studie
within the last five years , so great is the interest .
the P.E.R.B. and C.E. Busby with S.C.S. have publishe
within the Federal service . Western economists such
at Berkeley , Herbert Snyder at Davis , and Roy Huffman
writing on this topic currently. Engineers such as S

at Berkeley and Harold Conkling at Los Angeles have w

tributions to the subject . Interested parties have n
to themselves either , and there is no end of material
Reclamation Association , the Irrigation Districts Ass

Most of this literature tends to be fairly ti
approach , however . While it may be appropriate for m

limit themselves to what is politically feasible in t
it seems to me the place of the economic scientist to
present institutions in an entirely objective light a
scribe institutions that might lead toward an optimal
water . This would be my excuse for adding to the lit
field . This approach would I believe not only fill a
vacuum , but fidd a reception among " practical " politi

For my present research I am using primary data co
California Department of Water Resources ; the U.S. Ge
the Bureau of Reclamation ; farm management experts i
Station ; the State pollution board ; individual irri
county planning commissions ; private utilities , indus
landholders and mutual water companies . And the U.S.
and Drainage ) .

There is also a new California Committee on Resear
bringing together the research resources of the Unive
publishing a good deal of material . This is something
get started in Missouri , although of course we would
get into it than California on a large scale .

II . There is also a vast literature on the urban fri
could begin by mentioning my chapter in the 1958 Year
on Urban Expansion . Political scientists , city and re
have probably done more work in this area than others
examples are the Cuyagoga County Planning Commission '
water and sewer problem ; and George Esser Jr's study
N.C. , and its urban fringe -- this was sparked by a G

head of the N.C. Water Board , who has an especial int
supply .

The California State Water Resources Board in its
WATER UTILIZATION AND REQUIREMENTS OF CALIFORNIA , has
attention to urban demands for both water and space ,
some interesting facts about population scatter in ur



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 released 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 individual
who has appraised the problem probably through his own eyes and put his
own stamp and a good one on his work . Two examples are the Geographer
John R.P. Friedmann , whose THE SPATIAL STRUTURE OF ECONOMIC DEVELOPMENT IN
THE TENNESSEE 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 considerable 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 .

B.

On the question 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 on aggregate national income and employment . This is
the burden of my Yearbook article or chapter . In addition to the ideas.
and relationships 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 THE USE AND CONTROL OF THE WATERS OF INTERSTATE AND INTERNATIONAL
STREAMS . (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
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 economic
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
The Conn . R. Valley Problem , 1923-50 ;i7 Smith , Lincoln , THE POWER POLICY OFMAINE . 1

IV . Plains economists have given considerable study to the problem of
adapting to unpredictable precipitation . Some of the studies are
Thair , Philip J. , STABILIZING FARM INCOME AGAINST CROP YIELD FLUCTUATIONS ,
N.D. A.E.S. Bull . 362 , 1950 ;7Heisig , Carl P. , " Income Stability in High -Risk
Farm Areas , " JFE , 11-46 ; Johnson , Sherman E. " Irrigation Policies and Programsin the Northern Great Plains Region , " JFE 8-36 ; Huffman , Roy E. , "Stabilizing
Farm Economy 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 legislatorés
undertook to convert it into a tax - collecting device and it failed . A State,
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 secrecy -security programs and their destructive effects on
intellectual stimulation and progress . I would exploit that literature
to make a similar point about water information , and for that matter geo
logical information of all kinds .

UNESCO is doing work in this field , too
TRADE BARRIERS TO KNOWLEDGE .

viz their recent study of
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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 Book" , PROPOSED PRACTISES FOR ECONOMIC
ANALYSIS OF RIVER BASIN PROJECTS , and its successors . A recent effort is
a Stanford Research Institute publication by Charles Hammans , but I am toldit adds little to the Green Book .

benefits has not to my knowledge received any
indeed is a major reason I would propose to

The problem of secondary
definit .ve treatment . That
work on the topic . It is of very high interest , and the demand for 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 Otto Eckstein will contain chapters
on this topic , but from preliminary conversations I have concluded that they
do not have an adequatesolution 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 , Mellvain , McElween , Heady , and Schultz , and
Johnson are all open to fundamenta . criticism .

IX . Again , I know of little work that has come to grips with what I conceive
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 topic spring largely from
personal experiences , and observations .
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