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A Cuantitative Economic Evaluation of Institutdons Columbia, N-MH
Controlling Water Use in the &San Joaguin Valley

The project is a continuation of a study carried through in
1957-58 under a Faculty Research Pellowship from the Ford Foundation.
A sketch of the esarlier project is necessary to introduce the

present one.

m«usmmmm.ummxm;m
economic analysis of California Water law frem which it was evident
that the law as written precluded anything approaching an economical
equimarginal allocation of waters among competing uses, such as
would maximize the net social benefits from water use., It was
noted, however, that the law was modified in application and that
several informed cbservers held that actual practice achieved a
tolerably economical allocation. To test the guestion, therefore,
2 guantitative study was proposed in the Sam Joaguin Valley.

The study was couched in fairly simple terma. Several ianstances
were noted of sharp contrasts among average annual per acre water
inputs of water-users who were not separated by physical barriers
at all commensurate with the potential net benefits of transferring
water. I proposed to quantify the excess of benefits over costs
of several such potential transfers, the frustration of net social
gains then being laid at the feet of cbstructive elements in water
law, which are not hard to identify.

As a standard against which to measure the performance of the
institutions controlling water use, the study involved working out
an economical system of allocating water. Hecessarily inveolved in
this was an economical system for laying cut distributive networks,
financing them, and pricing their services. Emphasis was laid on
the pattern of land settlement as a factor in the economy of dis-
tribution, and the method of financing the networks in turn as an
influence on the patterns of settlemant.

puring the project year and parts of the following data were
assesbled and snalyzed which confirmed the initial hypothesis that
water was not being allocated at all in keeping with the eguimarginal
ideal. The marginal productivity of water was estimated independent-
1y by several technigues: by historical correlations of water
inputs with crop outputs; by the depth from which farmers pump
water for irrigation; by the coste which irrigation districts are
willing to assume to conserve water by storage and economy of dis~
tribution; by Experiment Station and other studies of the marginal



ductivity of weter on diffevent crops in different areas; by the
wmwmmmmmmmmmutwmmm;
by the incysase in land prices resulting from provision of water;
and other wethods. 7The results of the different methods confirmed
sach other quite convincingly: the marginal value of water varies
maymmmmﬁmmmwmxm* with the
lerences not attributable to conveyance costs. There are, indeed,
Wsﬂumh&mmm&kmmﬂmmmw

mmM#mwM%mwmmanw
mwmmmawmmmmmm
wmmm;hymma&mmmmum
manifest the grossest kinds of diseconomies, the joint products of
mw«mwmmmm&mﬂmtmwm

The conclusions are of high practical and political interest,
and the temptation is to rush into print. However during the study
a nusber of move subtle but equally significant dimensions of the
problem became evident, study of which might substantially modify
the practical comclusions. In mm &w the problem, to the
persons invelved in it, and in consideration that the published work
will f£all upon inflamed passions, mmmmywmzmmm
new %mm The m &f the Wﬂn rmm is m
wm mjm mm ﬁ the M

aﬁxﬂmwmmmmmmwmmm
holding the best water righte. These, the water-surfeited, naturally
tend to ratienalize their position ~- they cannot concesl it, as
m:mmwmmmmmmm,mm
notoricous. Three of their wmore persuasive rationalizatior
real merit as to warrsnt extended analysis:

One, that the water-surfeited require surplus rights in wet
wtmmwmwmwmtmnmeamm:

Two, that the water-surfeited require surplus water to maintain
an optimal salt balance; that constraints compelling econcsy of water
would lead to thinning the supply per scre, bringing more land into
WWWMWWWN;WM?MM&W
isting salt, foreing later vetveschment or calamity; and, further,
mwammamummmmm
pure waters and reduce the overall guality of the supply near that of
the worst, or at any rate lower its aggregate value.
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Thres, that socliety is cbligated and commitied to recognize
the prior claims of present water users, for legal, sthical, and
historical rossoms.

Thess mﬁu eall for further analysis, and w.u Wm
mwmxmmmmjmwmmW. M&
that there remain elemants of considerable reasonable doubt. How-
evar it ie entively possible that the new considerstions will rein-
m rather than temper the W m is m Mm
mmmm,wmm@wma

ome, what is an optimal socisl adaptation to risks inherent in
variable stress flowe? How would one properly measure aggregate
mmwmuwwmmmmmmm

a8 Dy Bo mases trivisd i ¢ some PLOSST SOUCEPLEAL SRASEVOX.

o, melsurements of the mm W“ﬂw of water must ”
mmwmm#ma&am,%&&:mm
to varistions in minersl content of different waters, the chemical
mmmmmmmm“mmm;m

rtive advances in bresding salt-tolerant crops. m
mmwmmmmmmwmum
quality. mamwmmm.mmmmw
W umﬁmummmmwwm

: s 4 ¢ mm”? In genexal m m is posed,
mamwmmmmmmsnmmmﬁa
recognized as not s0, but ocon~

mwmmumwmwﬂm

mm,umxmmﬁmxm It demands
Wmmww*ﬁimm; mwﬂmmm
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LA B B EEENEEENRENENEENE N,

" tory resolution of the M*u w&gm w&m
m, can ly s m h WM to consideration of issues ralsed
. a,m one inte ever lm m. of which
three more m PR Rt .

introduction, the nature of water is such that
mmwmmmumm
m&mmwmmmm of an integrated dis-
tributive network. If the invieible hend is to opexate in any but
the crudest sense it is therough such 2 network -~ it does not design

Thus in seeking to recommend improvesents over prevailing in~
stitutions controlling water use we smst 40 more than fall back on
the market mechanism, albeit that may play an integral zeole in our
final scheme., We are led to ponder the overall design of distributive
m As mentioned, this resolves itself into three parsmount

’

Pirst, WMWWWWWMQ
m m Valley of California is perhaps as mw W a
rdrographic mgmmmm,munmmwmm
mmmequﬁemummm
Francisco Bay. It may very soon export water o Los Angeles where it
will compete with water from the Colorado River, whose headwaters
mmavwmwmmmsmmwmum
mmmmmum*mmmmm
m.mw&ummmmmm* It may be that
memmmmimuuwm
WWWMM mmmmmw
power networks scross the nation.

WM M m m it m been a widespread m that

such conscious wm of M wmiw a w& best a necessazy
WWMWMMW But distridutors of electric
power have achieved great advances over distributers of water. Con-
tinning advances in electronic computers and associated msthematicml-
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scononic taclaiques give us more and more confidence in our ability

to eptimize by means of simnltansous solutions to eQUAKLODSs repre-«
santing ceaplex insterdspendenciss. Thas the necessary evil is —
appceciably mitigated, and the possibilisies for constiuctive
fategration expanded,

I% sesms that criteria could be davised for sucvessively dimini-
ehing degrews or anwegration as linkages become more semsstc, and
for distinctions between water ratailers and wholesalers, perhaps
several isvels of them, vhich weuld parmit effective integratiocn
well bdayond anything achieved today. That will be the effort in
the study - not, however, aczoss ths continent, but in ths Saa
Joaguin Velley and its Lmwdiate environs. Emphasis will be 1aid
on laaving flexibility im vhatever system is sstablished, to permit
of wider integration as it beccmes fsasible and ussful,

han thexe are functional limits to sat, as well as areal,
water supply networks must be integrated with other public wiility
and tramsportation astwarks in planning land developmmnts. 790,
thare are isportant hye-products in water eupply pojects. Where on
e road towaxds univecssl simultanscous opiimization thzough
m—m—mmtwmzmum«nm
systams settle for a workable suboptimum?

A distincticn is necessary between what is possidle to analyze
anid vhat is hunanly possibls to sdminister. T poesent study
addsesass snly the first of thess guasticooe, lsaving the second to
pelitical and sdministrative science. It is ussful for analysis to
procesd to its Utmoet capecity, Jaspite adminiastrative limitations.
Tous v Can provide useful lesdership, discaswing distant yoals;,
scouting pitfalls, and discovering mitherto wnappreciated relatigm-
sbips. And of courss there is no assurancs but what & couplex
anslysis say prodace a simple cperatieaal criteriom.

in serms, then, ¢f wvhat can ds anilyzed, it has Decoms clear
that sy origisal coacept of an economic system of pricing for die-
tsributive networka, Jinutructive as 1¢ wes, vas oo limited to
constitute & plausidbie approximatios to the realitiss of the
situation. At the very least, variability of supply and damand,
and stoxage, must be snalyxed joimtly with distridutiesn costs.

Storsge ie poasible At many points in & waler system: oOn watex-
shedas, huquaamlMummu
stzeoah, at distridative nodes, in fara ponds, in the sell, and
undezgromad, the last preseating us with high variadls costs and
bettlenscks both in rechsrge and withdrawals.
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Beeded network capacity depends on maximum flows, which in turn
depend on location and quantity of storage, im comjunction of course
with natural yunoff variabilicy. The entire system calls for
simultanecus optimization, And since one element is the variability
of natural runoff, vhich cannot be long anticipsted except in terms
of probabilities based on the recorded past, which iz a very small
pisce of the whole past, the optimizing analysis seems to promise
some new problems that should be guite interssting, not to mention
exceedingly practical.

It has slso become clear that the by-products of water supply
development should be included im the joiant optimization., One of
them, indeed, hydro-slectric power, enters the scene as both cutput
and input, being the primary means for tapping underground water
reservoirs which axe relatively overused becauss power distributors
are more advanced than water distributors in the arts of aystem
integration, MmemmtumMum
their customers may avail themselves of their product on demand.
Mhﬁ:hﬂ%m&tﬁnmumm“muﬂm*mjw
{the latter designation having advantages in law, taxation, and
public relations,) By no means can power be cmitted from consideration.

m»msuﬂmmam. mmuwwmaym

mmmtmtmmu;nmmummm
study .

The first qguestion is posed in static serms., Before refining
the answer too far we should take sccount of dynamic questions which
mmmMmm&mmttmwmtt
perfect solution, HNot only is there a need for integrating inter-
dependent activities, there is 2 need for synchroaizing their develop-
ment through time.

a classic study in the field, as a lag of land setlemant behind con-
struction of major irrvigation works., But in fact it is often the
sajor works that lag behind land settlement. Again, it is often
one kind of public work that lags another, or the branches that lag
the trunks or the twige. In gensral there is a problem how best o
synchronize the development of the many structures and activities
that constitute a complete community; and of how far the suboptimizing
designer of water systems should go in promoting the full development
of necessary complements. It is in this dynamic context that the case
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ammmmm“aﬂmmmm

WWMMmm; Potentially preductive lands lie
undeveloped because no one cares to risk his savings on the dubious
gamble that others may do likewise in time to let his plonesring pay
out.

There is another chapter to this tale. Despite all discourage-
ments, developments are made, although often not in the most obvious
locations, nor in conjunction with one another. Here is a main canal,
there a superhighway, and yonder & cluster of faxms., In '
xmmmmmammm

i
i

mwmmummmmmumamm
absorb, posing a sericus threat of economic instability. The sams
pattern and the sase threat are apparent, in a rural setting, inm
the expansion of irrigated agriculture in the San Joaguin Valley,
Nor is this purely a prioxi. There was in the 1920's a burst of
uncoordinated, unsynchronired water development in the San Joaguin
valley reminiscent in many ways of today, which was well on its way
to collapse of its own weight when the Great Depression delivered
the goup de grace. It is well worth inguiring whether the current ex-
pansion is not the stage of developing new irrigated land
nmmmxummmunmﬁnmm.

There remains finslly a third paramount problem, of a universal
sort, but in few places so sharply defined as in the Zan Joaguin
Vvalley. New developments are not occurring in a desert. Grandiose
new schemes are being superimposed on a patchwork of preexistent
systams, most of them underdeveloped and obsclescent in tarms of
modern pressures on limited natural water supplies. EBach in ita day
represented a sort of suboptimus for its locale, and superimposed
itself on still smaller and older systems, parochial amachronistie
suboptima which they have even yet not fully integrated. Among them
these older systems contyol the lion's share of water flowing naturally
inte the san Joaguin Valley.

Should the new valley-wide system absord and integrate the old
ones, with their water? Bagineering and adainistrative techniques
mmmmwmmmmnummumm
afford lmmense net benefits. sShould the older systems remain, as
they would prefer, snug little enclaves untouched by outside demand
for water, vhile the State at great expense carries remote northern
waters past their brimaming wasteways and busy drainage pumps to develop



dry lsnds to the scuthwest? wmmmm;mm
to taks umm of m mﬂm water, demonstrating the jeint
‘,:mummmm
mammmmmmxmmmnamt
similar proposals in the past? To anewer this ultimate guestion the
wvhole study must be brought to bear.

The study would be accomplished in Columbina, Missouri, inssmuch
#s I have slveady visited the study ares at length. The primary
job now is anslyszing data and exploring ideas.

However, I would return to the San Joaguin Valley for about
mmmmwmm mmm&aw#au
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