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I. INTRODUCTION

The 1967 Chilean Agrarian Reform Lawl appears to have been proposed
in order, among other things, to dismantle the existing agricultural power
structure, which at one time had wielded a great deal of political, social,
and economic power. In'very general terms, the agrarian reform movement

could be viewed as an oppressive burden on the latifundistas (large land-

holders) and the replacement of their decisions with those of technically-
specialized government officials: the exchange of an oligarchy for a tech-

nocracy. The agrarian reform proponents believed that the latifundistas

had failed to move from a land-based feudal system to a commercial, indus-
trialized society. The conviction of the agrarian reform advocates seems

to have been that the latifundistas had not been good managefs: that they

had failed to use modern techniques to make more efficient and productive
use of their land and water, and that they had not been socially conscipus
enough to provide the campesinos (peasants) more opportunity to partake of
the advantages of present-day sogiety.g

Whatever the political, economic and social motives, and their valid-
ity, the Agrarian Reform Law does delegate much responsibility to govern-
ment officials, in effect making them the new managers. In the specific
case of water, the articleé providing for "standards of rational and bene-
ficial use" and "areas of rationalization of water use" concretely demons-
trate the delegation of authority, the goals the néw managers hope to
achieve, and the means they now have to accomplish their objectives.

The present study will examine the first application of these two new

concepts of government control of water rights introduced by the 1967 Agra-
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rian Reform Law, which contains the most recent mbdifications of Chilean
water law. These concepts, now incorporated into the 1969 Water Codé,3
are that the central government can annul all the existing water rights in
an area, known as an "area of rationalization of water use" (&rea de ra-

cionalizacidn del uso de agua), and then redistribute water rights for

specified monthly volumes of water per hectare (2.47 acres). These vol-

umes are known as "standards of rational and beneficial use" (tasas de uso

racional y beneficioso). These new tools have been used for the first time

in conjunction with the Chilean agrarian reform program in the Choapa Valley.

Before discussing the legél concepts‘involved,iﬁ the}new and old water -
laws, the practical problem facing the Chilean government in the Choapa Val-
ley should be outlined. That valley is located some 150 miles north of San-
tiago in Chile's Norte Chico region. Most of the regional crops, such as
wheat, beans, peppers, tobacco, and walnufs, require irrigation. The water
is taken almost exciusively from rivers without water sforage facilities
and delivered by a canal systgm. ‘The Choapa, likelother river basins in the
region, is characterized by périods of water shortage and, therefore, by re-
current conflicts about watgr distributiqn. One such period occurred in
1968-69, one of the driest years in the recorded history of the Choapa Val-
ley'and of Chile‘in general. As a result, the government took emergency mea-
sures, which will be discussed later.

Also during the 1968-69 agricultural yea.r,h the agrarian reform process
was reachiné an advanced stage in the Choapa Valley.‘ It was in this valley
in 1964 that the agrarian reform agency, CORA (Corporacidn de la Reforma
Agraria), acquired some of its first land.”’ CORA héd planﬁed to assign part

of that land and the pertinent water rights in late 1968 to the campesinos
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‘and their cooperativas. CORA's problem was that it felt that the duly re-
corded water rights were confused and irrelevant to the irrigation needs of
the various parcels to be assigned.6 At least on its own land, CORA had ig-
.nored those rights and had made an effort to distribute water in praportion
to the surface area of irrigated land in each parcel.7

CORA, owning an estimated 90% of the water rights along the Choapa
River, wanted to clarify them and to adapt them to the necessities of each
parcel before fragmenting water rights ownership by assignment to the campe-
sinos. CORA therefore decided to apply the new provisions of the Agrarian
Reform Law dealing with "areas of rationalization" and "standards‘ofArational
and benefiéiai use." These provisions would allow CORA to nullify the old
water rights and calculate new ones according to the irrigation needs of
each parcel.

The purpose of this study is to describe how CORA used the new provi-
sions in attempting to solve its practical problems of redistributing land’
and water rights, to describe and analyze the actual implementation of the
neﬁ provisions, and to suggest what legal, administrative, and technical ob-
stacles might prevent the full use of centralized redistribution of water
rights to accomplish the aims of the Agrarian Reform in the Choapa Valley.
To carry out this study it is essential to describe the history of Chilean
water law, the concepts of an "area of rationalization" and of a "standard
of rational and beneficial use," the pertinent Agrarian Reform Law articles,
and tne presidential declarations applying them to the Choapa Valley. Fur-
ther, it is necessary to examine the history‘of the valley, its agricultural
and irrigation systems, and its recent experiences with administrative re-
distribation ofywatef. In sum, this article will attempt to provide a case

study of the making and application of the new Chilean water law.
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II. A BRIEF HISTORY OF CHILEAN WATER LAW

The history of water rights in Chile begins® during the Spanish colo-
nial period, in which water and other natural resources were the property

8

of the Spanish Crown.  Water was considered a resource to be used by the
public in general and to be held in common. Because of this theoretically
communitarian natﬁre of water, there was some question as to whether or
not rights fpr private water use could be granted. But the Crown did grant
concessions called mercedes to private parties for the use of land and water.
Legal theorists discussed whether or not the rights granted by the mercedes
were private parties for the use ofyland and water. Legal theorists dis-
cussed whether or not the rights granted by:the mercedes were private pro-
perty rights. The argument has never been sgﬁtled, but the most acceptable
conclusion is that the Crownfs mercedes granted the rights to use the waters,
but not to own them.

The same principle of public ownership of water was retained after
Chile's ipdepen’d’ence' from Spain in 1810. The Chilean Civil Code of 1855

~ affirmed that most waters flowing in natural watercourses, such as rivers

and streams, were "national property for public use" (bienes nacionales de
Egg_pﬁblico).g The Code honored the mercedes granted before the promulga-
tion of the Civil Code, riparian rights for those owning land bordering a
natural watercourse, and ﬁater rights thereafter granted by public authori-
ties. Once again, the nature of those water rights was disputed. The prob-
lem, as before, was whether the State could grant or recognize a private
property right over water, which was‘to be held in common by the citizens of
the nation. 1In practice,’however, water rights came to be regarded as pri-
vate property.’vThat is, water rights could be bought and sold, apart from

- land, in market transactions. But the number of such transactions is un-



known. Legal conflicts over water rights were taken to civil courts and
governed by privaté contract 1aw. In short, water resources, once allocated,
were reallocated, if at all, through a privaté market process.

The 1951 Water Code collected, codified and modified Chilean water law.lo
State ownership of water resources was increased by declaring ground water
and water in artificial channels such as canals to be "national property
for public use.™! Thus there remained only a very small part of Chilean
water resources that were not "national property for public use." Those
private waters were springs that originated, flowed and terminated on the
same propefty, and lakes not navigable by vessels larger than 100 tons.12

The Code also made chahges in the form, nature, and administration of
water rights‘in order to clarify the powers of the’holdersvéf such rights.

Henceforth water rights were to be granfed only by the President of the

Republic and were to be held in the form of a "right of advantageous use"
3

(derecho de aprovechamiento).™> The President was to grant this new water
right to private parties, who would then have the powers of "use, enjoyment,

and disposition" (uso, goce y disposicién) over that Vright.l)4 However, if

the right was granted for a particular purpose such as irrigation, it wquld
lapse if the water were put to a different, e.g. industrial, use.l5 Also,

if the right, or part of it, was not exercised for five years, the part not
exercised would lapse if the President ofvtheiRepublic so declared.l6 But

no doubt was left that the holder of such a right had substantial ownership
powers over it, inc;udingithe power to sell it. Again, such sales‘did oc-

cur in which water rights were sold apart from the land, but the extent of

such sales is not known. In a variant of these transactionms, landowners

sold part of their land, but kept part of the water rights that had pre-
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viously pertained to the transferred parcel.

Although private sales of water rights could result in the concentra-
tion of such rights in the hands of a few wealthy irrigators, the government's
initial granting of nger rights was probably more responsible for any such
concenfrations. Before 1951, gdvernment entities ranging from municipali-
ties to the national government dispensed water rights, énd the grants seem
to have been for the quantity of watér‘requested by the landowners. Since
there was no charge for the water rights, and since the landowners presumably
wanted rights.to larée volumes of water to achieve security in case of drought,
and also to‘acquire political and social power in general, the requests and |
the resulting grants were largef If the landowners later wanted more water
rights, they could buy or ren; them, Thus, many observers believe that the
volume of ﬁater for which rights were_granted had little relétion to the aresa
of land being irrigated, and that sales of water rights led to further dis-
parity between water rights ownership and‘actual irrigation needs.

Article h3‘of the 1951 Water Code attempted to restrict new irrigstion
water rights by allowing grants only to landholders who could_justify their
needs for such water rights,‘and then only in the amount that "corresponds
to the lands they are going to irrigate,’according to theif size and nature,’
and to the available river flow from which they are going to divert water."
In response to this article, the Irrigation Administration (Direccién de
giggg) did begin to_restrict new gfgnts to water rights by using a general
standard»of one liter per second per hectare, 1T But by that time, water
rights previously granted evidently included most of the water in rivers

used by irrigators.
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Correcting this alleged~concentration of fights to water, as well as
to land, was one of the aims of the proponents of the 1967 Agrarlan Reform
Law. Accordlng to Presxdent Eduardo Frel in hls)message presentlng the pro-
posed leglslatlonvto the Chllean Congress large—scale exproprlatlon and re-
allocatlon of 1and and water rlghts would 1ncrease agricultural productlon,
redistribute wealth, and 1ntegrate the ggge31nos, or peasants, into the

national consumer soclety.l8 The Agrarlan Reform Law was passed, and went

into effect in July 1967.
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III. A SUMMARY OF WATER RIGHTS LEGISLATIOﬁ IN THE 1967 AGRARIAN
REFORM LAW

A, Water Law Reformers

To determine whether or not the declarationé of an "area of rational-
ization of water use" and "standards of rational and beneficial use" in the
Choapa Valley will help.accomplish the goals of the Chilean Agfarian Reform
Law, we must first examine thevlegislative history of the pertinent articles
to learn what goals the drafteré sought to achieve by giving the State the
power to make such declarations.

For many years the Christian‘bechratic Party had discussed agrarian
reform. Its candidate, Eduardo Frei Montalva, won the Presidential election
of 1965 and named a coﬁmitiee of asgronomists, engineers, lawyers, and legis-

lators to draft an Agrarian Reform Law.lg

Party discussions were»thus am-
plified and directed toward the draftingvof_specificvlegislation. When a
complete agrarian reform project with new water law provisions was flanned,
there was general ag:eement am@ng the committee membérs that they should
modify both the 1951‘Wé£er Codé and the acfual patﬁern éf water use.

Elements of pblitics;;teqhnology, and economics are evident in the ob-
"~ Jectives of the drafters‘of the water law articles, Thesé objectives ap-
pear to have been to increase‘govefnment control of water rights administrae-
tion, to reduce the concgntration of water rights ownership among the lati-
fundistas, to impose centrally planned technical standards of water use, and
to pay as little coﬁpensation as possible for exﬁropriating water rights.eo
The drafters had to choose between three basic systems’of water allocation:
(1) a free market, (2) a government controlled pricing system, and (3) a

centralized scheme of ailocation without regard to prices.?l The drafters
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agreed that they wanted to destroy whatever free market had existed in water
rights. They belieﬁed that such a market was contrary to the original status
of water as public property and that it had helped cause the very concentra-
tion of water rights holdings that they were trying to diséolve. The drafters
concluded that private water users should no longer have power to make decen-
tralized, private decisions regarding wéter rights ownership and water use.
The result was that the‘Agrarian Reform Law rejects the free market theories
contained in the 1951 Water Code.

The second choiqe, that of controlling the volume of water use by charg-
ing a price based on the amount of water used, would have left some decision-
making power to tﬁe indi#idual water user. He would not have been able to
bargain over the sale or rental price of a given water right, but he could
decide how much water he would purchase by equalizing the marginal value of
the water and its cost. The drafters rejected public pricing of water since
they thought that the costs of constantly measuring water deliveries and of
collécting the charges would be excessive‘in relation to the benefit obtained.

Instead, the drafters chose the third alternative, a technocratic, cen-
trally planned system of allocating water resources according to calculated
need.

In order to achieve this centralized system and make the necessary
changes in the legal nature of Chilean water rights, Article 10, Number 10

22 This amend-

of the Chilean Constitutidn was amended in January, 1967.
ment summarizes the water law drafters' concepts that were later put into
sfatutory form. It reads, in part:

The law may reserve for the national domain for public use

all the existing waters in the national territory and expropriate,
in order to incorporate them into said domein, the waters that are
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now private property. In this case, the owners of the expro-
priated waters will continue using them as concessionaires of
a right of advantageous use and will have a right to compen-
sation only when, because of total or partial extinction of
that right, they are effectively deprived of sufficient water
to satisfy, by a rational and beneficial use, the same ne-
cessities that they satisfied prior to the extinction.
(Emphasis added)

As proposed and promﬁlgated, Title V of the 1967 Agrarian Reform deals
" specifically with water rights and codifies the significant legal changes,
previewed.in the constitutional amendment, that demonstrate the drafters'
desire to accelerate the trend toward greater central control over water

23

use. First, all waters were declared to be "national property for public

1186."2)4

Consistent with this declaration, control of all water use was
placed in administrative hands, leaving the water rights holders clearly
in the position of concessionaires. To make manifest this position, the

legal nature of a "right of advantageous use" was changed from a private

property right in rem (derecho real) to an administratively-controlled pro-

25

perty right (derecho real administrativo).”” Though the full meaning of

‘this change is not yet clear, the new nature of water rights signifies that
legal issues or conflicts concerning those rights will be decided accord-
ing to the provisions ofvadministrative law in administrative tribunals,
rather than according to private property law concepts in traditional civil
courts. The general object of the change is to make clear that the "right
of advantageous use" represents a concessionAby the central government, and
that the exercise of that concession will be much more closely controlled
than in the‘past.

Title V specifically limits the powers of a holder of a &right of advan-

tageous use'; it derogates his prior power to alienate the right apart from
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land and restricts his range of "use and enjoyment" of that right. The
holder of the right cannot sell it to any other person.26 Even when the
holder éells land for whose irrigation the water right was originally granted,
he must present a proposed water division plan to the central gdvernmént for
a.pproval.27 If he does not do so, the government is obliged to declare the
right forfeited without compensation (caducado).28 The government must also
declare forfeited a water right if its holder does not exercise it for two
consecutive years or suspends the activity for which the right was granted.zg
The government may, but is not required to, declare a water right forfeited
without compensation in cases where its holder (1) puts water to a different
use than that for which phe right was granted, (2) diverts water from a river

1

for irrigation that is not "necessary," or (3) does not construct, modify,

or maintain irrigation works according to government instructions.30

B. "Standards of Rational and Beneficial Use"

Perhaps the most important restrictions‘on the water right, and the ones
with which this article is primerily concerned, are those concerning the
amount of water that can be used for irrigation. In general, the irrigator
is legally allowed to divert from rivers "onLy_amounts of water adequate for
necessary irrigation."31 After setting out this general standard, the
drafters went about giving the central government the highly‘important power
to extinguish old water rights and to quantify the volume of irrigation water
considered "necessary" in a specific agriculturél region. The agronomists
and engineers among the drafters were familiar with means of judging the
amounts of water necessary for irrigation in different agricultural settings.
These technicians had éﬁ their disposal such tools as the Blaney-Criddle

tables, which could be used to specify the quantity of water that various
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plants consume during their productive growth. By redistributing water
rights in accbrdance with these calculated irrigation needs, the drafters
hoped to achieve more complete government planning of.water'use;

The technical experts were eager to apply their scientific tools to
water management, and the drafters éoncerned with politics or public admin-
istration were also pleased to have more objective standards in Chilean
water law. As noted before, after passage of the‘l951 Water Code, the Irri-
gation Administration had used a very general objective limit in conceding
water rights; but that limit of one liter per second per hectare did not
take into acqount all the variables in an exact calculus of irrigation needs.
Furthermore, the Irrigaiion Administration granted water rights without mak-
ing an adjustment for seasonal variations in river flows and irrigation re-
quirements. The irrigator was granted a water right for a given number of
liters per second as a continual flow throughout the year, even though he
needed that flow for only part of the year. From the drgfters' point of
view, much water was being wasted because of water rights holdings that
were considered to be excessive in relgtion to actual need. The practical
result was that the constant delivery of water drastically limited the vol-
ume of water available fpr storage in proposed reservoirs, thereby making
their construction impractical. President Frei stated in his Congressional
message that attempts had been made to have the water rights holders re-
nouncé their rights, but that those attempts to "achieve voluntary renun-
ciation of excess /[ “waters/ had failed."32

To solvé these water allocation and planning problems, the drafters
decided to give the government the power to decrease and restrict water

rights by declaring the "standards of rational and beneficial use" men-
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tioned previously. These "standards" would basically be legal tools for
enforcing the irrigation standards familiar to the engineers and agonomists.
Thus,‘water use would be controlled according to seasonal needs by allow-
ing an irrigator a monthly volume in cubic meters per hectare based upon
different crop needs, climates, and irrigation methods.
Article 106 of the Agrarian Reform Law defines a "standard" and the
criteria to be used in fixing it:
The standard of rational and beneficial use shall be under-
stood as follows: for irrigation water, the annual volume of
water, with its monthly distribution, necessary to carry out the
cultivation of one hectare of land, considering the predominant
or preferred crops of the regions, its ecological conditions and
the use of efficient irrigation techniques. The maximum annual
volume with its monthly distribution shall be determined for a
farm on the basis of the standard of rational and beneficial use
per hectare multiplied by the number of hectares to be irrigated.33
. . ; ,
Article 105 requires publication of the proposed "standards" after
they have been calculated and allows thirty dasys for irrigator grievances
before the "standards" are officially declargd.?’h
Though the term "rational and beneficial" is common in water codes
and related judicial decisions,35 the term is particulariy instructive in
this instance since it»explains the drafters' view of their mission and dis-
closes the political and fiscal advantages of their approach. "Rational"
expressed the drafters' desire to change tb'teghnocratic decision-making
and gave the impression of objectivity. "Beneficial" justified limited in-
demnity for expropriated water rights that were considered to be excessive
since they were not necessary and not being put to a "beneficial use." The
"standard of rational and beneficial use" controls the amount of compensa-
tion to be paid when water rights are redistributed. An irrigator left

with less water than that specified in the "standard" will be compensated

for the loss in value of his irrigated land due to its receiving less than
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the "standard."3§f Thus, the law‘doee,hot pﬁovide for cohpensation for any
expropriated water in egcesstof'the‘volumé‘deolared necessary by the fixed
"standard." The draftersvevidently reasoned that to confiscate such excess
rights would not harm thelr holders since they would stlll have the water
necessary"to them, Thls restrlcted lndemnlty will no doubt produce consld-
' erable savlngs to the government in cqmpensatlon payments. It might also
be argued that the drafters,dld not want to perpetuate the existing agri-
cultural power‘struoture hy‘mereiy replacing water rights with money.

In sum, the "standardjOf‘rationél and beneficial use" is a legal tool
allow1ng the appllcatlon of technlcal crlterla to the dlstrlbutlon and re-
dlstrlbutlon of water‘r;ghts. Unllke many legal prov151ons governlng the
quantity'of water to which.rights‘arefgranted the Chilean Agrarian Reform
Law's artlcle deflnlng the "standard" demands the use of some scientific
data in the calculatlon of Vater needs. However the technicians are left
w1th broad dlscretlon 1n formulatlng and u81ng that data. Though such dele-
gation of authorlty 1s necessary 1n a centrallzed system of water rights
admlnlstratlon, ‘as the case of the Choapa Valley will show, legislators or
lawyers should not»be unduly optimistic about the ability of the engineers
or agronomists tovcalculate the,"standarGS" precisely and to apply them

readily in the field,

C. "Area of Retionaliiation of WaterhUse"

Having‘established the eOnoept of the‘"standard,"‘the question be-
came by what legal‘procedurevand on what scale to reform the existing,
often confused, water rights. The drefters believed that chaos would re-

sult if all water rights in the nation were cancelled while the technical
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specieliets computed end declared ﬁstandards."i No water user would have
known whet weter rigﬁtsihe_had'unfii’ell‘the‘necessary studieS‘had been
completed, a lapse of time that the drefters knew would be intolerably
long. Therefore adopting a reglonal approach of reforming one river basin
at a time seemed edv1sable.

| The drafters created the "area of ratlonallzatlon of water use" as
the statutory means for the central government to extlngulsh all existing
water‘rlghts,=as sanct;oned by the amendment of Artlcle 10, Number 10 of
the‘Consﬁitutioh.‘ Then new water rights could be granted according to the
declareo standard " and there would be ‘no questlon thereafter that the pre-
vious water‘r1ghts~had been‘nulllf;ed,and replaced. Also, planners could
vproject,end‘specify‘waﬁer use in an entire river basin. The "area of ra-
;tionaliZation"'tool woﬁid'ellow the plahhers ﬁo accomplish river-basin
planning and to apply caloulated standards with a swift administrative
procedure that would leave the new water rlghts 1n undlsputed control.

As the comm1ttee had deﬁlded tham water law reform should proceed on

a limited geographlcal scale in order to avoid dlsruptlng the nation's water
rights, the drafters also dec1ded to av01d s1m11ar disorder within each

"area of ratlonallzatlon. Though existlng water rlghts were to be annulled,
water use was to continue as though they were still in effect. Presumably
the drafters sought to decrease Oppos 1t10n to the proposed law and to avoid
any polltlcal,lnstablllty that might result from.abrupt changes in the water
rlghto structure. | " |

Artlcle 117 prov1des for declaratlons of an "area of rationalization"

and expla;ns the exact.effect of such a declaration:

The Pres;dent of the Republic may establlsh by supreme
~decree areas of ratlonallzatlon of water use.
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Once a decree establishing an area of rationalization of
water use has been published in the Diario Oficial, all the
existing rights of advantageous use in the area shall be null

and void, but until the General Water Administration grants
new rights of advantageous use, the water users may continue
fo use water as they ha@ done before...‘

The coMblnatlon of an ' area of ratlenallzatlon and a 'standard" gives
the. technlcal speclallsts the opportunity to contrQl water use according to
the methods 1n wh;ch they were tralned These declaratlons also allow the
admlnlstrators sw1ft and potent means of reallocat1ng water rlghts. Water
users have a chance to vulce grlevances about the st&ndard," but once an

area of ratlonallzatlon 1s declared and 8 standafd"'fixed ‘the newly

granted water rlghts are to be unquestlonably clear and blndlng

D. Other Government Powers to‘ Reallocate Water

Whlle the area of ratlonallzatlon 1nvolves reallocatlon of water a-
mong users, the Agrarlan Reform Law also pravldes for reallocatlon between
dlfferent uses. Arplcle 107 deels w1th 1nstances 1n whlch the central go-
vernment elects to put waxer to an 1ndustr1al or domestlc use, rather than
to its present agrlcultural use,38 That artxcle empowers the government
to exproprlaxe water rlghts; paylng ccmpensatlon, when water is needed for

"for for "the economic development of a

"drinking or other_dqmestle_uSes,
zone."

Title Vvaleo prbvides‘for.épmplete,>bu£;ﬁemporary, ccnﬁrol of water
distributioh duringrdxougnta;* According‘te Article 101, the President can

declare "drought zones" (ZOQae gsveseaeez&‘Within.whiCh the government may,

without paying compensation, euepend the effect of existing water rights
and "redistribute‘the_avail&ble water tolreduce to a minimum the general

~damage caused by the drought."39
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E. Water nghts Admlnlstratlon and Water Dellvery

At thls p01nt the q;fference between wqmer rlghts admlnlstratlon and
‘phy51cal water dellvery Should be clarlfled. Water rlghts administration
deals w1th the lnltlal grant;ng or distrlbutxon of water rights, as well as
e with thelr nulllflcatlon and redlstrlbumlon. The appllcatlon of ' standards

'of ratlonal and benef1c1al use 15 an example Gf such redlstrlbutlon of

water rlghts, ctual water dellvery ;nvolvas the bulldlng, maintenance,
and day-to~day manlpulatlon of water chveyance systems such as rivers and

canals.;;

Water r;ghts adm;n;stratiﬁn b¢fore the 1951 Chllean Water Code was con-
ducted by many types of govﬁrnment units rang;ng from municipalities to the
natlonal government. Bum 31nce 1951, admlnlstrat;on has been centralized.
Though the 1951 Code prov1ded for the establashment of a General Water Ad-

mlnlstratlon (Dlrecc1on General de éguas), 1t was ‘never formed, and its

‘functlons were delegated to the Irrlgatlon Admlnlstratlon in the Ministry

of Public Works.¥9'77’
Actual dellvery of 1rrlgatlon water 1n Chlle has been accomplished :

through pr;vate onganizatlons. Canal Aﬁsoc1at10ns (Asoc1ac1ones de Cana—

llptas) were legally racognlzed as early as 1908. hl The 1951 Code later
prov1ded for three types of water user organlzatlonq. The three are

Cansl AoSOCl&thnq, w¢ter Communlties (Camunldades de Aguau) and Supervisory

Councils (Juntas de Vlgllanc1a) Both the Canal Aqsoc1at10ns and Water
Communltles are made ‘up of persons ﬁho use water from the same canal. Su-
perv1sory Counc1ls,’ p the other hand are composed of persons or organiza-
tions, such as the Canal Assoc;axions or Waxer Communltles, that divert

water from the same rlver.
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When the drafﬁefs~0f fhé 1967 Agrarian’ReféfﬁrLaw began their water
law reform, they con$1dered placlng both water rlghts admlnlstratlon and
water dellvery respons;bllltles in the hands of one large government a-
gency . But: when the drafﬁers m&de an 1nventory ef government personnel ac-
tually quallfled to staff suCh an agency, they found very few persons with
the necessary experlence.y3 An enormcus expendlture would have been neces-
sary to create and malntain the &gency . ‘

Various prcposals were suggested ané rejected,‘ These~included irriga-
tion dlstrlcta, ‘a new d&Partment 1n the Mln;stry of Agrlculture, and a
Mlnlstry of Water Resources coMblnlng the funetlons of several government
agenoles deallng w1th water use.i d5;~:””

In the end, the drafters concluded that the lelslon of ~authority es-
tabllshed 1n the 1951 Water Code should be malntalned. The private irriga-
tors' Organlzatlons.wculd*conﬁxnue»to‘dellver water. and water rights ad-
mlnlstratlon would remaln under government control ~Like the 1951 Code, the
1967 Law as proPQsed and passed provudes for a General Water Administration
that is to apply the Chllean water law, ho grant water rights, to carry out
technical studles, to develop water resmurces, and to superv1se the private
water dellvery,organlzat1©ns.hu‘ The Admlnlstratlon has recently been estab-
lished, using personnelgef»thevlrrlgation Admln;stratlon,hs

'Frem‘this brief sgmmény ef:the watefglay;changes made by the Agrarian
Reform Law, iﬁ ehould pe~evidéht’thaﬁeﬁheVChileen4government now has exten-
‘sive\powefs'to‘rediétribﬁte water”rigﬁ@eweudEéqntr61 water use in the man-
ner it deems.convehient.H Tﬁe two tools that‘mest vividly exemplify the in-
creased gqvernmeht‘pOwer‘aﬁe‘the "Stendard of rational and beneficial use"
and the "area of ratiqnalization;'; Now let us examlne the first valley in
which "standards" and an area" have been declared, and in which the govern-

ment is exerc151ng 1ts new managerlal control.
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IV. THE CHOAPA VALLEY: 4IRRIGA$ION AND AGRARIAN REFORM

A, Genefal Deécfiption
The Choapa Valley is, a& are most valleys in Chlle, a transverse valley
| cut by a river flow1ng almost dlrectly to the Pac1f1c Ocean from headwaters
high in the Andes. The Valley is located some 150 mlles north of Santiago,
Chlle s polltlcal capltal and econqmlc hub. It is in the southern part of
the zone known as the Norte Chleo, whlch 1s a tran31t10n zone between the
super—arld Ncrte Grande zone to the narth wh1ch contalns the Atacama Desert,
and the medlterranean zane of Central Chlle to- the south which contains large
populatlon centers and rlch agrlcultural areas.> 

The valley ] cllmate 1s hot dry, and sunny The rainy months are June,
July, and August (W1nter 1n Chile), but the ralnfall is often scarce. The
average annual preclpltatlon varles from 8 h 1nches on the coast to 13 inches
at Cuncumen am the head of the maln valley L6

The watershed conta;ns approx1mately 3000 square mlles, drained by the
Choapa Rlver and its. maln trlbumary, the Illapel.h7 The Choapa's average
annual flow as it emerges frqm the Andesyls approxlmately 350 cubic feet
per second. The lowest_flcw of gpproximaﬁely‘lso cfs. occurs in April,
while the hiéhést flow of foughiy,TSO éfs.-is reached in November.h8

The river basin contains two main~popu;atibhvcenters: Illapel, with
approximately ll,QOO inhabitgnts{ énd Sélamanca, with a population of a-~
round 4,000, ' The valley‘s”total populatioﬂ in 1969 was some 60 ()O'().b'9

The main economic act1v1ty 1n ‘the valley has long centered around
mining and agriculture. At the time of the;Spanlsh Conquest, the Indians

were mlnlng gold along the Choapa Rlver. The King of Spain or his represen-

tatives rewarded the conqulstadores for ‘their exp101ts by giving them mer-

cedes, grants of land and water, and encomlendas,'rlghts to use the Indians
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‘as laborefs.‘so These righﬁévcairiedfwith‘them the'dbligation to Chris-
tlanlze the Indlans, reg@rdless of whether or not the soldlers fulfilled
thls obllgatlon, they were left with huge expanses of land Eventually
gold mlnlng was repleced by lxvestoek ralslng.-. 1e large llvestock ranches

were known as estanc1as Qr ha01eng and were usually kept within family

ownershlp fhrough the Ch;lean War of Independence in 1810 and on into the

“twentleth century ‘

B. A Summary of Land Tenure 1n the Choapa Valley ;
Sinee the area of retlonallzatlan w1th Wthh we are concerned ex-
cludes the trlbutary valleys and 1ncludes the maln part of the Choapa Valley,
we shall brlefly trace the h;$tory of landholdlng there. In the sixteenth

’century, Juan de Ahumadq recexved a merced and encomlenda comprising the

ent1re upper valleyw That landholdlng was kept w1th;n the Ahumada family
_untll the nlneteenth century. DQna Matllde de Salamanca, the wife of a
flfth generatlon Ahumada, D@n Gasper de Ahumeda, renewed the royal grant
in 17"(651 and died 1n 1820 w1thou$ hav1ng had chlldren 52 The Hacienda
Choapa, as it was known by then, passed by her w111 An examination of her
will and the subsequent transfers of the Hacmenda Choapa provides a vignette
of Ch;lean hlstory | “ v

Dofia Matllde stated 1n her W111 that s;nce she had neither living an-
cestors nar leg;tlmate descendants, she w;shed to name her soul as the sole
‘heir to the residue Qf her estate.53 Tham resldue 1ncluded the Hacienda
Choapa. Slnce ‘she specifled that her reslduary assets be 1nvested by her
executor for the splrltual beneflt of ber soul, the Ha01enda Choapa was
placed under the admlnlstratlon of the ‘Bishop of Santiago, José Santos Ro-
driguez Zorr1lla.5y Unfortunatelyyfer the BlSth, he supported the losing

royalist forces in theeGhiléen War of Independence. When the new nation-
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alist leaders‘ceme to power, they asked the Bl$h0p, who ev1dently had con-
siderable polltleal 1nfluence, to 1eave~Chile, He complled. However, in
1821 he was ellowed to- return to Ch;le on the condltlon that he live in
Mellpllla, some 35 mlles frcm hls sphere Qf 1nfluence. Later that year, he
succeeded 1n conv1ncing the natlonal leaders that he was 1nterested only in
the "strlct care of the seuls for whose welfere he was respons1ble as a
prelate,' and requested tha$ he be alluwed tc return to Santlago, the seat
of the dlocese, to better exerclse hls splrltuel dutles 23 General Ber-
nardo O'ngglns accepted the Blshop’s request on the condltlon that the
Blshop contrlbuxe to the government the assets of Dona Matllde that he ad-
mlnlstered The contrlbutlon was to help flnance the constructlon of an
orphan s home, sa;d to be one of General O ngglns' favorite projects.
The . BlShOp accepted the condltlon, end 1n Mellp;lla on August 17, 1821, he
s1gned the contreet transferrlng Deqa Matllde 5 aesets to the Council that
General O ngglns wee to name and Qherge wlth the respon51b111ty of estab-
’1lsh1ng an orphan s heme.ﬁ The Blshap stated that he made the transfer under
the powers conferred upon hlm by the Ceuncll mf Trent, "which allows the
delegates of the Holy See tQ alver last wills and testaments and to substi-
tute one plous work for anqther when necesslty and publlc utility inter-
vene."56 |
Jeneral o' H;gglns, by a decree dated September 1, 1821, named the mem-
- bers of the Santhgo Beneficence and Soc1al A581stance Council (hereafter
referred tG as the Beneflcence Counc1l) to construct and admlnleter the or-

phan's home'and to take charge of the Haclenda Choapa.ST

The Beneficence
Counc1l later rented out pert of the Haelenda to prlvate parties.
In the 1930'3, aeveral cwnershlp changes oecurred in the Choapa Valley.

General;flnanclal’setbecks.caused'$Qme fem;11es holding private land in
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parts of the main valley downstream from the Hacienda Choapa and in tribu-
tary valleys to sell portions of their land. Some land was sold to pri-
vate buyers and other portions were sold to the government Office of Agri-

cultural Colonization (Caja de Colonizacién Agricola), which was carrying

58

out an early agrarian reform program by forming colonies of small farmers.
The Hacienda Choapa also changed'hahds, but still remained under go-

vernment ownership. In 1933 the National Health Service (Servicio Nacional

de Salud, SNS)ibecame the owner of the Hacienda.’? The SNS appointed va-
rious administrators to handle each farm into ﬁﬁich the Hacienda had been
divided. Some observers believe that‘these administrators lacked techni—
cal and managerial expertise.and wereuchosen on the basis of their polit-
ical connectionsiso Whatever the explanation, it is generally acknowledged
that the farms were not efficiently and productively controlled by the SNS.
In 1964 the Hacienda Choapa was transferred to CORA, which was estab-
lished by the earlier 1962 Chilean Agrarian Reform Law.6l Now CORA has
owned, owhs, or is in the process of expropriating the vast majority of
land in the Choapa Valley, as well as in the tributary valleys. ‘While
CORA is increaeing its lanthldings, it is also decreasing them by trans-
ferring many of ﬁhe farms in the Hacienda Choapa to the campesinos, and
more such transfers are planned for the very near future. As noted before,
these transfers prompted CORA to examine and to decide to redistribute
water rights in the main Choapa Valley by having President Frei declare an
"area of rationalizatien" and "standards of rational and beneficial use."
But before examining the CORA program that led to the title transfers
and the declarations, the Choapa Valley's agriéulture and the irrigation

system should be described.
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-C. Crops and Irrigation

Throughout the past agricultural history of the valley, land was not
used intensively. Land was held in such iarge parcels that owners received
sufficient total income without high per-hectare profits. Further, the
sociél system provided much unskilled labor and the property tax system did
not demand high per-hectare efficiency. As a result, the traditional agri-
cultural pursuit was raising livestock in such a way that land was exten—
sively, but not intensively, used. Though the humber of liVestock has been
decreasing, livestock will probably always provide a significant part of
the area's agricultural income, since livestock éan‘take'advantage of the
vegetation that manéges to grow on the rocky? thin‘éoil of the foothills
and mo@ntaips borderingvthebyiver.

As livestock raising has dgcreased in impoftance? and as landholdings
have been‘fragmented, land use‘hasvbecome more-intensive. Origihally,
wheat and other low-infensity crops that required little, if any, irriga-
tion and a small number of man-héurs'to‘produce were predominant. Now
there is greatef crop diversity and intensity and greater needs for irriga—
tion water. The main crops are wheat, beans, peppers, tobacco, corn and
walnuts, with new and increasing plantings of apricots, peaches and grapes.

‘Unfortunately, there is ohly a small percentage of lénd that is suit-
able for irrigated farming. ’Because the vélley is steep and narrow, the
rich alluvial soil that can be reached by irrigation canals oécupies only
a very small area, namely tﬁe'river flood plain and low foothills. For
this reaéon, only h%kof the Choapa River basin area is irr_igated.62

Increasing the productivity of irrigated crops in thQIChoapa Valley
will be difficult not only because of soil conditions and geography, but

also because of the limited amount of river water available for irrigation.
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Because there are no réServoirs oh the stream andvalucst no use of ground
water, the supply of irrigation water dépehdé on thé ahuual cycle‘of the
river. As noted before, the magnitudé of the»yearly:variation is quite
large. The spring thaws’recede quickly before ﬁhe summer months; wheu‘the
valleyfs irrigation needs are greatest.63

Although there aré no water storage-facilitieu, natural conditions in
the river valley do delay and 1engtheu the river's annual extiemes. There
are three typeSuof‘natural retention and reéuperation in the valley's hy-
drolbgic cyule. A natural dam on the Choapa's hea&waters collects and
slowly releaséé thejspring run-off, thereby helpingvtd moderate and dglay
the river flow peaks. Downstream, some of the water that is extracted |
from the river filters back to it for re—use;‘ Finally, a number of im-
pervious verticai rock dikes‘interseuting the river force its uuderground

flow to well up into the surface flow in a type of spring (afloramiento).6h

The’recove:y of water by return-flow, percolation and the rise of the
~river's underground flow to the surface not only regulate the river's flow,
but‘also, in éffect; inérease its dfiginal flow‘by reéuperatingﬁwater»that
would otherwise be lost.’ Engineers have calculated that due to these reé
cuperations and water cpntributed by small afflueuts, the irrigators in the
bupper third of the valley have avuilable for use 145% of the river's vol-
ume as measured at the heéd of the valley proper.65

Though the irrigators have pleaded with the national government for
many years to build large dams along the river, there seems little hope that
the studies completed for such a reclamation project will be implemented.6
However,‘CORA‘is‘now constructing small reservoirs on each of the Hacienda

. . ; , ' 6
Choapa farms it acquired and is transferring to the campesinos. T These
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reservoirs, known as "night reservoirs" (tranques de noche), are to store

for daytime 1rrlgat10n the water that would otherw1se pass by the farm at
nlght. Although 1t would seem that this water would be used in the morning
further down the canal or river, CORA and 1ocal-irrigatorsvinsist,that the
réservoirs lead to more efficient water ﬁSe; ’They‘ﬁﬁinfain thdﬁ if an irri-
gator has his total qﬁota of water collected for use within a few hours,
instead of‘having the same amount of water'delivéred at a slower rate over
a 24-hour period;‘he can irrigate more of his land becaﬁse the aggregated
volume;ofvwater will spread pore completely over his land. The irrigatorsv
also say that daytime irrigation allows'befter contfol of the water and re-
ducesylabor costs. In any even, the reservoirs wiil‘help ﬁeasure the yol_
ume of watér used on each farm. ’ |
The existihg net of some 34 canals taking water from the upper half
of the river remains the principal irrigétiéh:works on the Choapsa River.
Many of the canals were constructed‘in the last centufy and are pr:’.mi'l:.ive.é8
River water is diverted into the canals by a bocatoma, a diversiohary weir,
cbnétructed,by placing‘bOUlders and debris in the riVef bed. Since these
headworks cannot regulate the amount of water dlverted 1nto the canal, an
1ntake and dlscharge works performs that fnnctlon Thls‘works is composed
Qf two headgates, each of whlch consists of a wooden frame along the bot-
tom end sides of the canal, and a plank thatislidea up and down in the
frame slots. The plank is lowered aﬁd raiséd to régulate the flow past the
headgate. Two headgates arernecéssany fér tﬁe;works‘to function. The in-
take headgate stands astride the canal,jand when the plank is 1owered par-
tially, the water that baéks up flows back to the river through the dis-

charge gate, which forms an opening in the downhill side of the canal. Ma-
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nipulating the two headgates regulates the volume of water allowed to pass

into the canal.

river

discharge
headgate

intake headgate

The pfbblem is that these works cannot accurately measure and déliver
a given quantlty of water to the canal The headworks cannot regulate the
river flcw, and when the water reaches the 1ntake and dlscharge headgates,
their crude construct1on prevents accurate measurement and control. The
velocity and dlrect1on;of the water flow are var1&ble since the earthen
canal 91des erode and become uneven. The headgaté1frame becontes misshapen
and leaks thereby precludlng a permanent, well-defined cross—sectlon through
which the waterfcah pass.69 Further, the vertical mbvement of the plank
cannot'belclosely controlled; there are no calibrations to regulate its po-
sition. The headgates are clearly useful, but they lack precision.
‘ Once the water passes the headgates, in whatever quantlty, further dif-
ficultles occur, As mentioned above, the canals are.eaxthen and unlined,
so considerable amounts of water pgrcolatg outhflthem._ The‘amount of
these percolating losses varies widely along‘eachvcanal and betwéen canals.
Though some studies of such losses have been‘made,7o it would be necessary

to study each canal while it was carrying different volumes of water in
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order to predict how much of the water put into the cahal ﬁould eventually
reach the irrigators, Thus, wéter deiivery is made unprediétablevby seep-
age 1oéses .

Evapotranspiration,losges also occur along the canals. Many of the’
trees and bushes’aléhg them'aré phreatophytes, waternloving plants which_
use largé'quantities of water and transpire it'into’the étmosphere without
producing any economic bgnefit. Water also simply evaporaﬁes from the open
canalé. These évapotranspiration losses m§ke’precisévwater delivery still
more difficult.

A socibflegal situation adds further complications. Traditionally,
each family has had the right to take water ffom the canal passing by its
home or plot for domestic use or for watering animals.?l Naturally, each
family insists»upon recéiving its right. Thislfdct'combined with the cam-
peéinos"custom of spacing out their houses’and garden plots along a canal
means that the capal banks are ﬁerfor#ted bykﬁ largeynumber of takeouts.
The large number of Sﬁch takeouts, as well as theif primiti#e, leaky con-
struction stillvfufther impedes enforcément'of'a closely calculated water
allocation blan. CORA is now changiné this housing paﬁterh in order, a-
mong other things, to lessen the water distribution problem. But even if
the number of tekeouts is reduced, they willbhave to be more tightly con-
structed, |

Iﬁ short, the combination of inaccurate canai héadgateé,‘seepage and
evapotranspiration losses from the canals, and the numerous leakyrtakeouts
make field-side delivéry”of a giveh’quantity ¢f water, such as that sﬁeci-
fied in "standards of rational and beneficiél use;" a most difficult task.

But because in years of normal precipitation and river flow, most ifrigatofs
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have sufficient water to satisfy at least their minimum needs, there is
usually little reason to be concerned about water delivery and measurement
problems. Only when the water supply is restricted, or crops needing more

irrigation are planted, do water allocation problems arise.

D. Water Rights and Conflicts

Though drought is familiar to the Choapa Valley, the past history of
low-intensity farming seems to have lessened thé number of water rights
conflicts. Also, since the ownership of water rights roughly paralleled
land ownership, thé neﬁr monopolies of‘boﬁh_held by the laxifundiétas and
the government may have further‘gontrolléd~thekfrequency'of disputesf But
as we shall see, disputes have oocﬁrred. An examination of water rights
‘histdry in the Choapa'Valley and of the'institutions that solved water con-
flicts #ill reveal'some of fhe circumstances that motiviated CORA to have
requested declarations of an "area of rationalizationﬁ and "standards of
rationalrand‘beneficiél qse."‘ |

The water rights pértainihg to the Haciénd£ Choapa wére inscriﬁed in
~ the Irrigation Department inul930_and in the illapel Court in 1957,72 but
local residents say that these rights‘have been’in effect fromkat least the
beginning of this century. These recorded rights wére transferred from the
Beneficence Council to the National Heya.lth Service (SNS’) and then to CORA.
They were d1v1ded by farm and speclfled how many llters per second were to
be extracted from the river for the irrigation of a specified number of hec-
tares. In some cases, the rights were generous in comparison with the one- )

liter—pervsecondwpervhectarerStandard we noted earlier in discussing water

rights grants by the government. One farm was to receive six liters per
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second per hectare, anoﬁher‘four, and several others three. This dispa-
rity was the cause of several conflicts among thevfarms.

But the fact that there were some recorded rlghts does not signify
that the water rlghts regime in the valley was orderly. In 1963 a study of
the valley's water resources briefly portrayed the "imperfections and de-
fects" of the recorded water rights: |

a. The recording has been done by grantee and not by canal,
although the names of both are mentioned.

b. There are recordings in both liters per second (the majority)
and in regadores, a unit without definition.

c. The recorded rlghts add up to much more than the river's
- flow during its lowest stage. :

d. There are canals and 1rr1gators who have no recorded rights.
e. It is not known if those rights were belng exercised at the
date of the promulgation of the / 19517'Water Code; nor is it
known which rights lapsed--for non—use-~afterwards.73
Conflicts were certain to arise in this,state of affairs when water
shortages occurred.
1In spite of the con_flic_té, there have been few permanent formal insti-
tutions to resolve them., Instead, from time to timé{gg_ggg judicial or ad-
ministratiVe interventions served to organize local irrigators and arbi-
‘trate water’conflicts, Local irrigators recallbthat when water disputes
occurred in the early part‘of this century; the departmental (county) judge

Th

in Illapel named prominent irrigators to arbitration boards. These boards

wou;d'then appoint a juez del.rio,'literally & "river judge," but probably

more accurately a water master. One such board was evidently formed, for
example during the drought of 1924, The water master was shot and killed
that year, and another man accepted the intermittent appointments to that

post until the early 1940's.
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In more recent years government intervention has proceeded in much the
same‘manner, but with the national government playing a larger role. Arti-
cle 306 of_the 1951 Water Code gives the Generél Water Administration power
to intervene in the distribution of water on a rivér where no Sﬁpervisory
Council has been formed. The Irrigation Administration, acting as thé
General Water Adminiétration, intervened severalltimes on the'Chogpé Rivér
at the request of various aggrie#ed irrigators.75 On each such occasion, |
the Irrigation Administration éppointed one of its engineers as Referee.

He would call a meeting of the interested irrigators and choose & Distribu-
tion Commission, and it would select a'wate: master to execute its decisiqns.
The basis on which thosevdecisions were made ié not clear. There is

some disagrgement‘among participants as to whepher the Commission honored
the‘reﬁofded water fights, or whether it féllowed a rule-of-thumb standard
and allchted water inrproportion to irrigated acreage. Since in nearby
valleys the proportional rule has been folldwed,76,it would not Be surpris-
ing to find that in practice‘the proportionalvstahdard‘superceded the rights,
which granted strict volumes to the irrigators. -

On different occasions, observers and government agencies, including
CORA, have recommended that a permanent Supervisdry Council be established
to coﬁtrolvwéter deliver& along the Choapa River.77 To this writing,-the~
Council hés not been formed.

However, because of the cqntinﬁing drought, the river is under the tem-
porary, but complete, control of a specialeaﬁer Distribution Commission.
1967 was a dry year, and in’1968 the Chbapa'Valley received almost no rain.
The drought was widespread and probably the worst’in Chile's history. Under

the emergency powers given the President by the Agrarian Reform Law, he de-
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clared the upper half of the country to be a "drought zone "8  pg was donme
1n other river basins, a Water Distribution Commlssion was named in Septem-
ber 1968 to control the rivers and streams 1n the Choapa Ba51n.79 Because
: the.drought has contlnued in the Norte Chlco, the,Comm1351on s powers were
extended to May 31 1970.8
Those powers were v1rtually absolute. 'All the water rights in the

basin were suspended without compensation, and fhchommission distributed

water according to'the area of irrigated land, and according to a system of
prlorltles protectlng frult trees, permanent pasture and regional spe01a11ty

crops. Rotatlons (turnos) were establlshed and strlctLy enforced, in some

'cases by mil1tary‘patrols.81

Ek. CORA and the Redistribﬁtion of Vater Right,s

After becom;ng the owner of an estlmated 90% of the water rights on
the Choapa Rlver, CORA, like the Dlstrlbutlon Comm1851on after 1t, 1gnored
- the recbrded rlghtg and dlstrlbutcd water among»ltslfarms on the basis of
irrigated‘hecfares.‘ In 1965 a CORA engineer, Sr; Wilfréd Bennison, calcu~
 lated the percentage of irrigated land in ﬁhe upper Choapa Valley served
by each canal.82 The resulting percenﬁageé of‘the river's flow were to
be diverted into the appropriate canals.83v.However, £he figures were so
exact, e. g. .12% and .36%, that the imperfections of the canal system
prevented_acourate delivery of the indicated quotas; but the figures did
serie as a general guide. |

But CORA could only temporarily control water delivery, not permanently
rcdlstrlbute water rights. Those rights were amtached to the farms CORA

was to transfer to the cgygesinOSfunder the Agrarian Reform Law. The ur-
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gency to assign the farms was especially acute in the Choapa Valley because
one of CORA's pilot programs was being carried out there: the establishment

of "settlements" (gsentamientos). CORA formed a "settlement" out of each of

its farms, using as settlers the Campesinos who had worked there; These
"settlements" were to serve as a transition betweeﬁ the previous farm owners
‘and the he# cQoperativés thax’would be owned and‘manﬁged by the cgggesipos.ah
The "settlement" was to be an institution ﬁﬁere they éould learn management
and technical skills, the values of cooperativé effort in production and
marketing, and the advaﬁtages of living together{invvillages for better edu-~
cational, medical, utility and consumer servicés.

By’the agricultural year 1968-69, the allotted "settlement" period was
ending, and CORA was to‘transfer land titles and Watér rights to the coopera-
tives.85 But as we have seen, the inécribed waﬁer rights CORA had acquired
were confused, incomplete, and so irrelevant to actual and prospective irri-
gation needs that CORA had basically ignored them. Further, by this time
CORA had formulated new crob plans for the valley and did:nct want the new
cooperatives to get water rights that were ill~defined and patently incon-
sistent with the development plans.

Now we shall examine those plans énd the manner iﬁ which CORA extri-
cated itself from the predicament by using the "area of rationalization"

and "standard of rational and beneficial use" tools.
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V. CORA'S CALCULATION OF CHOAPA VALLEY IRRIGATION 'NEEDS

A. Consumptive Water Use and Irrlgaxlon Needs

By the time CORA took action to annul the recorded water ‘rights in
the Choapa Valley, it had studied irrigation problems, calculated ‘the
-water needs of various crops, and forﬁul&téd«future crop plans. CORA
engineers studied several reports on ihé valley'e hydrolegy and irriga-
tion system completed before CORA acquiredkthe‘Haeienda’Choapa.86 After-
wards, in 1965, Sr. Wiifred Bennison, tﬁe CORA engineer mentioned pre-
viously, presented a preliminary irrigation report. This report is a key
document for the purposes of the preSent‘stﬁﬂy;’since it contains the
first calcuiatiens that eventually served to‘fix‘the "standards of rational
and beneficial use" 1ater’dec1ered,in}th¢fCh§gpa“Vailey. Bennison cal-
culated the consnmptive use of,watef by variousycrops inkthe valley by
ueing the Blaney-Criddle'formula.gT

In general terms, this formula quantlfles ‘the amount of evapotrans—‘
plratlon experlenced by a partlcular crop 1n a glven area durlng a specific
month or an entlre grqw1ng season. vThe formule is widely used in arld re-
’gions.88 To estimate»consumptive weter‘use, the Blaney—Crid&le equation
incorporatesfseveral local climatie &ariables: mean henthly temperstures,
the percentages of annual daytime houre oceurring~during tﬁe various mbnths;
end ;he annual growing or,irrigation season. This last factor is expressed
as an empirical coefficient thet depende upon thé efege'of growth at which
-the crop 1s harvested 89 Blaney and Crlddle established seasonal coeffl—,
clents, known as "K" values, or rates of consumptlve use, for several crops ;
and the values appear to be valid in many parts of the world. The "K" can

be combined with local temperature and dasylight hour figures to calculate
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90 The temperatures must be measured in

: annual consumptive water'use.
the locale in questlon, but the percentage of yearly dayllght hours oc-
curring in a glven month at a specific. degree of latltude can be obtained
from standardized tables.

Though the total'consumptive use figures for the:en£ire growing aea—‘
soaﬂare useful for planning large’irrigation:ﬁorks, aost‘water requirements,
like the "standards of rational and beneficial use,"\are to be calculated
on a monﬁhiyvbaeis.~ For monthlykcaléulations,‘Bianey and Criddle use a
monthly consumptive use coeficient, "k," since plant growth and water use
: varies monthly~as it increases, reachesfa‘peak, and declines.9l Of course,
the monthly temperature and daylight hour figures are used.

After calculatlng seasonal or monthly consumptlve use by a given plant
Blaney and Crlddle calculated how much water must be supplied by rainfall
or irrigation. Irrigation needs are the plant water‘needs that are not pro-
92 ‘ '

vided by rainfall. Those irrigation needs are affected by application

losses, such as evaporation, deep peréolation‘and~surfacefrun-off, which

- prevent all of the 1rrlgatlon water applled from belng avallable for use

by the plants.v Therefore Blaney and Crlddle make an adjustment for irriga-
tion efficiency, i.e. "the percentage of irrigation water that is made avail-
able for consumptive use."93 Irrigation efficiency depends on soil poro-
sity, plant spacing, and irrigation methode,ghj For:example, sprinkler ir-
rigationrresulta in high‘efficiency, while flooding prodﬁces the lowest.9?
vReturning'to Behnison's calculations‘for the Choapa Valley, one Qb-“

serves how he applied the Blaney-Crlddle formulsa. vHe assigned rainfall and
temperature figure that compare well w1th others published in Chlle,96 but
his daylight hour figures are sllghtly different from;those publlshed in

conjunction‘with‘the Blaney-Criddle formula.” T



- 35 -

The‘ﬁﬁdéf problems seem to be fhax'Sr. Bennison:ﬁsed a seasonal "K"
rfalue ihstead of a monthly fk” in calculating monthly irrigation néeds;i
and he pdstulated}very hiéh irrigation efficiencies. Since Bennison used
seasonal rather than monthly coefficieﬁts, his seasonal consumptive use
figures may be valid, but his monthly figures will‘Berinaccurate.‘ The rea-
son for such inaccuracy is that "k," like the rate of plant growth, varies
every month. These variations are important: for example,‘in the case of
alfalfa, “K" values range between .80 and'.90, while the‘"k">values«vary
:from 35 to 1.15 durlng the growing season.98 Though it may be difficult
for Bennlson, or any water expert to assign monthly "krg," it éhould be
noted that uslng a seasonal K" of 80 as Bennlson dld, w111 result in er-
rors every month in which the monthly "k" is not 80 This calculatlon dif-
ficulty demonstrates one of the technical problemg of accurately_fixing
"standards of rational and beneficial use," that is, "maximﬁm monthly volumes
of water" (emphésis added).

The "standard" is meant to limit wétgr'use not only by granting volumes
that differ.from’month to month, but also by encpuraging’”efficient irriga-
‘tion methods." The irrigation requirementsAcalculated by Bennisonkassuﬁe |
that the\irrigatorsywili}be very efficient. Benni$on used farm efficiency
figures of 65% and T0%, while Blaney‘and Criddle found that in the Western
Unitéd Statgs‘gfficiéncies varied bétween L4s5% on poroﬁs,soil to 65% on me-
dium loam soilSagg Unfortunately, in Chile irrigaﬁion methods are leés ef-
ficient.loo Thus, another dilemma appeafs,in calculating "standards":
should the highest efficiencies be used in fixing a "standard"‘in order to
encourage achievement of those efficiencieg, or should more realistié goals
be set, which might induce more willing acceptance of and more successful ad-
herence to the "standards"? Since Article 106 simply specifies that the ir-

rlgatlon methods con81dered 1n the calculatlon be efflclent," thls policy
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decision is left to the discretion of the technicians computing the "stand-
ards." The entire description of the calculation of irrigation needs in the
Choapa Valley demonstrates how much de0151on-mak1ng power was delegated to

those technlclans by the Agrarlan Reform Law.

B. The Plan Choapa Crop Patterns

The same delegation of power is'apparent when we see how CORA combined
ﬁennison's irrigation needs figures with future crop plans to arrive at the
volume bf water necessary to irfigate the average hectare in the Choapa Val-
ley. Bennison's figures simply showed the consumptive use of water by one
hectare of land planted to a particular crop. To’asceftain the vélley's ‘
“‘total irrigation needs, and those of an average hectare, it was necessary
to know h&w many hectareé of which crops woﬁl& be planted, Since CORA
had,pians to change the valley's crop patterns, it fixed the irrigatioﬁ
needs of the average, fﬁture hectare, not one as it is presently cultivated
and irrigated. Sinee these irrigation needs became the "standards" upon
which ChoapaVValley water rights are to be ﬁésed, an inspection of the cal-
culations is indicated. V

The 2;53 Choapa is CORA's blueprintwfor development of the Choapa Basin

101

and represents a major regional planning effort., Land use projections’

vere made onrthe‘basis of "fgmily economic units," formulated according to
"economic; tecﬁnical, énd sqcio—political-economic'cfiteria."loa

The Valley was sﬁb-divided into a number of zones and‘sectors‘onrthe
bésié éf climate,vsoil’type, steepneés,Aand availability of irrigation
water. The CORA planners formulated‘fivel”famikyygconbmic units" of differ-
ent sizes and crop patterns and arranged them within the appropriate zones

103

and sectors. In this fashion, the planners calculated the percentage of
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land to be devoted to éachycrop in each‘subdivisién‘of the valley. The;per-
centage of land occupied by each given‘crﬁp'was multiplied by each;of that
crop's monthly irrigation needs figufes.. Then‘the~re§ulting fractions of
'irrigation needs from each crop were added up for every month to obtain the
 total monthly irrigation needs for an average heétare in that section of the

valley.loh

g Thus,wthe,average hectare's monthiy'irrigation needs are a
weighﬁed average reflecting the irrigation needs of the individual crops‘in
:direét proportion to the percentage of the section's area they were to oc-
cupy .

In éum, the irrigation needs were_gengralized}.theyemphasis‘was plgced
upon the éverage heétare's needs, not those of a partiCﬁlar farm. The prob-
lem is that no farﬁ is 1ikely to be avérage,‘that‘is, to have the same crop
pattern’as that of the entire section. ‘Since'these a&érage ﬁectare irriga-
tion needs have now been declared the "standardsﬁ ﬁhat will quantify the
new water rights in the Choapa Valley, thesé dverage needs will govern water
use on every farm there. ,Sdme‘inegu;ty‘is bou@d to result, bu#ktﬁat in-
equit& mgs£ be balanced against~adminis£rativ¢ QonQenience, abhigh;y impor-
tant factor’in fhe new centralized bureaucrécy. |

"The\CQRA planners were clearly proposing remedial action; the full im-
position éf theif‘caiéulated average irrigation,neéds ﬁoulé diastiéally re-
duce water ﬁse. Thé largest volume any of thgse "standards"'wouid provide
is approximately .73 liters per second per heCtate.los But local irriga—
tors and water managers now estimate that they use between 2 and 3 liters
during peak irrigationvperiodg. Iq»terms‘of annual use in cubic meters
pef hectare, a 1963 study estimated that Choaﬁa Valley irrigators used |

106

21,400 m3/hectare. ' The "standards" will grant only 13,2003 12,9503 br'

11,800 m3/hectare to the three sections of the valley.l°7 Though these
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restricted figures compare well with other ideal volumes suggested in other

re;po,rts,lc’8 complete "ratiénalization" would have a major impact on water

use.
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VI. THE DECLARATIONS OF AN "AREA OF RATIONALIZATION" AND "STANDARDS OF

RATIONAL AND BENEFICIAL USE"

- A. CORA's Land Transfer Problem

While CORA was formulating the Plan Choapa, projecting iand uée patterns,
and»calculating irrigation water requirements, the timg to apply the Plan was
approaching. As.nofed befqre, the'ﬁgettlement" period was ending, and CORA
had fo assign land to the new cooperatives.log The pressure on CORA to
make these transfers was strong; CORA had to demonstrate to its critics, its
supporters, and the cggpesinos that it ﬁould redistribute land as promised.
A1l obserVers‘attaéhed much emotional and political significance to the deli-
very of iapd title. But CORA was aware that efficient water management was
essential to productive cultivation and éo tﬁe long~range success of the
agrariaﬁ”reform program. As mentioned earlier,’thg inscribed water rights
that CORA held and»that would pass to ﬁhe cgggeéino cpoperatives,were_npt
coérdinated with either present or future crop.plans.’ If those water rights
were allowed to pass to the new cooperaﬁives, the result would probebly have
been contiﬁued haggling and disappointing pro@uction. CORA's problem was to
find a w;w to assign land on schedule and yetfto avoid perpetuating the anti-
quated water rights structure.

CORA had been concerned with watef rights from the beginning of its
tenure in the Choapa Valley, and by 1967 CORA actively sought to solve the
waterfrights transfer problem. In July 1968, sa COBA lawyer submitted a memo—
randum’stating that transferrihg the existing‘watér rights would reqﬁire an
arduous definition of those‘cqnfused rights and the approval of the transfer
by the'Irrigation Administration.110 Instéad, the report proposed, the old

rights should be nullified by declaring the Choépa Valley an "area of ration-

i
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alization." Then new rights that were definite and equitable could be
granted to the future cooperatives. The lawyer advocated declaring an "area"
and reforming water rights before transferring theﬁ to the cooperatives, ra-
ther than passing on the old rights and causing oonflicts by léxer trying to
feform them; | |

The memorandum did point out what it con51dered to be a dlsadvantage of
its proposal: restructuring the water rights would involve fixing "standards
of rational and beneficial use" in order to formulate the new rights. The
lawyer seid that fixing the "standards" could be "troublesome," but he pointed
out that the Plan Choapa calculations could be used to compute them. The

proposal was accepted,

B. Declarlng an "Area of Ratloﬁallzatlon

In August 1968, CORA and the Ministry of Agriculture proposed to the
Ministry of Publlc Works (in which the Irrlgatlon Administration is located)
that an "area of ratlonal;zatlon" be declared in the‘Choapa Valley.l]f1 The'
arguments offered in‘support of the proposal were that l) CORA heid the great
majorlty of 1nscr1bed water rlghts, so the Irrlgatlon Admlnlstratlon would
have to deal with few interested partles, 2) CORA had established an irriga-
tion plan; 3) CORA was constructing works to carry out that plan; 4) CORA
had the information necessary to fix "standards of rational and beneficial
use;"yS) CORA would renounce any righté to compensation, whereas the coop-
ératives after‘receiving titles might not do so; and 6) tho government should
declare tho first "area of rationalizatiohfvin a valley wholly owned by a
public agency (CORA) that would permit the achiévement of rational water use

with almost no difficulty.
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The fequests were favorsbly received. On December L4, 1968 President
Frei, through the Public Works Ministry, decreed an "area ofrrationalization
in the upper Choapa Valley.lle The decree ordefed‘the nullification of all
existing water rights in thé "area," but allowed existing water uses to con-
tinue until new rights were granted. The decree also ordered the Irrigation
Administration to complete the technical studiés necessary to fix "standards
of rational and beneficial use" in the "area."

As CORA foreséw and desired; thé decree soived its land transfer problem
withbut affecting actual water delivefy in the valley. The obétacle to land
transfer was removed, sincé no,watér rights femained to bebtransferred»with
the land. The decree raised no compléints amoﬁg water userg. Few, if any,
irrigators, inéluding the campesinos whé were to be the’final beneficiaries
of the new water rights, knew of CORA's plans or had participated in making
them, More importéhtly, the‘decree had no effect on‘water allocatipn in the
valley: CCRA had long ignored the now defunct‘water fights, and as the de-
cree stated, the,existing water use pattefg was to continue until new water
’rights were granted. But ﬁhe decree couid not have affected wéter delivery
anyyay for the practical reason that the drquéht was in full force and the
river was completely cqntrolled by the special Water Distribution Commission.
The Agrarian Reform Law provides for compensation whenkwaﬁer rights are nulli-
fied in an "area of rationalization,” but CORA renounced any rights to com-
pensation, and any such compensation to private pértieg would depend upon
the granting Qf new water rights for a volume of watef less than that declared
ne¢essary by the "standafds of rational and beﬁeficial use." Until those

"standards" were fixed and new water rights were granted, there could be no

cause for complaints. There were none.
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| C;' De¢1afing ﬁSténdards of Raxiénal and Benefiéial Use"

’ 5After the declgration of an "areé;" preparatién began for the de-
cléfati¢h of "standards"bin fhe’Choapa‘Valiej. Acco;dihg,toyboth Article
105 of the Agrarian Reform Law and £he~"aréa" decree;‘the technical stud-
ies prerequisite to fixing "standards" were to be‘madé‘by’the General Watér
Administration, in whose stead the Irrigatibn-Administration was acting.

But since CORA had accumulated extensive experience in the valley, had pre-
, péred the Plan Choapa, and was the valley's water manéger, CORA became
responsiblevfor‘fecommending the "standards." |
CORA‘simply extracted thevcalculatibns‘of future‘irrigationkwater needs

pfesgnted'in the Plan Choapa and recommended them to the Irrigation Adminis-
tration for declaration as the officiél "standérdsuof rational and benefi-
cial use." Because CORA's figures were‘roughly‘parallél‘£ovthe Adminis- |
tratioh's studies, and because of cqmity between govérnment aggncies, it
- approved fhe CORA recommendations without améndmenﬁ.ll3b |

' The‘proposed "standards" were then published to allow for complaints
fromvaffected irfigators; No suéh comp;gints were recéived, probably be-‘
cause the,publiéhed "étandards" were very'difficult to understand without a

detailed explanation and mathem&tical calculation.llh

In‘gny event, local
irrigators probably were not aware of ﬁhat the "Sténdards"bmeapt. The éﬂﬂr
pegin§§‘wé?e,not consulted; indeed, CORA wanted fb feform water rights be-
fore the campesinos gaihed‘control of them.

President Frei decreed the ﬁstandards of rational énd beneficial use"
for the Choapa Valley>on April 30,»1969;115v But to this writing neither
CORA nor the new cooperatives have petitioned the General Water Administra-

'tion for the new water rights to be granted.
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VII. APPLYING THE "STANDARDS OF RATIONAL AND BENEFICIAL USE"
- A. Possible Obstacles
The restricted water volumes called for by the "standards" 1nd1cates
that the need for improved irrigation may be great but the difficulty of
actually achieving it may be greater still.  The problem of actually apply-
ing the "standards of raticnal and~beneficial use" in the,Choapa Valley is
a case~in point that may help future legislators who may not be aware either
of the problems of calculating the "standards" or cf applying them. Though
CORA thought that calculating the "standards" would’be troublesome, actually
1mplement1ng them will be the more onerous task.
of course, application of the "standards" will be delayed until new wa-
ter rights are granted. CORA has shown no de51re to»hswe’the General Water
| Administration grant those rights. Since the drought continues and ali wa~
ter rights in the valley,haVe been superceded ty the orders of the Water Dis-
tribution'Commission, there is no point in granting new rights and causing
discontent until those rights can have legal and‘practicel effect. Thus, the
,application«dbstacles are\appearing, but have not yet,beenlfplly ccnfronted.
Once the new rights are granted and CORA cr another entity atteppts to
dellver water according to the "standards ," 1t must overcome at least three
‘types of Obstacles:‘ phy31cal, 1nst1tut10nal, and socio-administrative. In
the Choapa Valley, the physical problem-is thst the existing irrigation
works cannot deliver water tc the,farms,with'the accuracy demanded by,the
"standards." The institutional difficulty is that water use calculations
and policies muSt be coordinated within CORA and between CORA, the coopera-
" tives, and theeGeneral Water Administration. The socio-administrative.task
1s to surmount any irrigator resentment toward central administratlve con-

trol of water rights and to conV1nce the irrigators to use more efficient
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irrigation methods and form the necessary irrig&tors? orgenizations.

B;'jfhysicellReaiities

 -The unsatisfactory conditicn of thevpresent irrigation works has
been discuésed earlierQ‘ The primitive cahals and.headéates,'the lack of
measuring‘flumes, the large number of crude take-outs, the varions domes-
tic rights to be satisfied, phreatophytes, endvseepage losses make accurate
water delivery nearly impossible under‘presect Circumstances. Further,
since the "standards" state the volume ofvwater to be received at the farm,
the amount of deliveryVIQSSee in the canal must be foreSeen, a'most'diffie
cult calculation which varies with the volume of wamer put into a canal.‘
>Even if such 1osses could be calculated, the present d1ver31on a.nd regula-
tion works could not be depended upon to deliver the indlcated flow into
the canal. Consequently, the phy81cal obstacles to presently 1mp1ement1ng
the "standards" are most serious.

But CORA 1s 1nsta111ng more accurate 1rrigat10n works and constructlng
night reserv01rs. Accord1ng to the Plan oaga there are also plans to im-
prove the canals. The night reservoirs will at least be sble to measure the
‘ﬁater tha&rie stored ahd released to a perticular cooperative, The ne& ca—'
naleheedgapes will also help to apply the "etandards."» These works are pre-
manent concrete and steel structuresdthat'insuie*thet water flow is uniform
into andbthrough the headgates. They are calibrafed to help proVide ac-
curate measurement. Nevertheless, the canal transport 1osses will‘continge

to obstruct accurate water dellvery until the canals are lined.
C. Institutional Coordination
' The problem of institutional coordination is also serious. Within CORA

itself, the fixed "standards," or Plan Choapa irrigation needs figures, have



1
‘irrigation methods and form the’necessary'irrigatdrs! orgenizations.

B, fPhyéical Realities
 The unsatisfactory ccndition of the present irrigationyworks has

been dlscussed earller. The primitive'canals and,héadsatés"theklack of
measurlng flumes, the large number of crude take-outs, the varlous domes—

tic rights tc be satisfied, phreatophytes, and seepage losses make accurate
water delivery nearly impossible under present circumstances. Further,
sinée the "standards" state the volume of water to be received at the farm,
the amount of deliveryvldsses in the canal must be foreseen, a most diffi-
cult calculation which'variés‘with the volume Of‘Watér‘put into a canal.
EVen if’Su¢h ;osses’coﬁld be caléulated, the presenﬁ‘diversion and regula-
tion’ﬁorkg’could not be depended upon to @eliver the indicated flow into
‘the canal;ﬁ ConseQuently, the physi¢§;~obstaclés to presently impleqenting
the "standards" are most serlous. :

But CORA is 1nsta111ng more accurate 1rrlgat10n works andrconstructlng
night reserv01rsf Accordlng to the Plan oapa there are also plans to im-
prove the canals. The night reservorrs w1l; at least be able to measure the
ﬁatér that is stored and released to a particular QOOPerative. The new ca-
nal headgates will also help to gpply the "sténdards." These works are pre-
manent_cqnqrepevan@»steel structures that ipsure_thpt_water fiow is uniform
intoranq.ﬁhrdugh thevheadgates. They are calibrated to help provide ac-
euraxevmgasurement; Nevertheless, the canal transport losses will continue

to obstruct accurate water delivery until the canals are lined.
C. Institutional Coordination
The problem of institutional coordination is also serious. Within CORA

itself, the fixed "standards," or Plan Choapa irrigation needs figures, have



- b5 -

not been strictly applied either;to,calculate;the sise of the irrigation
works CORA is building or to compute the 1rr1gat10n needs of the crops pro-
posed in CORA's yearly cultivation plans in Choapa.

' The "standards" had not been offlclally declared when the specifica-:
tlons of the nlght reservoirs and other 1rr13at10n works were belng drawn £
up, but the consumptive use flgures had been computed. Both the consumptlve
‘use flgures and the speciflcations for the 1rrlgat10n works appeared in the
E&E&-‘ oapa. The authors of the 1rr1gaxlon study noted that none of the
suggested irrigation needs would give any irrigator es,much as one liter
per second per hectere, but they.poictedloutrthat,phe capacities‘of‘the‘
planned’irrigation works had been calculaﬁed‘on tﬁe basis of one liter per
second pervhectare in order to leave a "sefetr,margio."ll6 Whetﬁer such a
margin is necessary or economical, or whether the one liter figure is sim-
'ply customary and convenlent in such calculat1ons 1s not clear. But it. :
does seem loglcal to select 8 max1mnm flgure that would not have to be ad-
justed,upward‘by later needs; ;t 1s‘most dlff;cult_and expens;vejtojchange
the‘capecity'or irrigetion works after construcﬁior.."The‘fact remains,‘how—
e#er,"thax CORA did not apply the "standards" ﬁhen it planned the permanent
1rrlgatlon works now under construct;on 1n the Choapa Valley. |

' The 1rrigat10n works planners at least noted the ausgested 1rr1gatlon
needs. The planners of the valley's annual cplplvetlon schedules have not
always done‘so.»’Whlle there is reason for oot“usiné a;potentially variable
irrigation rete vhen planning permanent structures, no similer reason exists
for not applying that rate to temporary, easily‘emecddblechltivation plans.
But the irrlgatlon requlrements calculated for CORA's 1969-19T0 cultlvatlon
plans for the Choapa Valley eooperatlves and "settlements" are not coordl-

nated with the official "standards. The cultivation indicates how much
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water w111 be needed by each farm 1f the proposed erops are planted. How-
ever, the CORA employee who calculated these 1rrigat10n needs stated that
he made his own calculations and dleclalmed any relation between his figures
and the "standards. Another crop planner seidothat the Plan Choapa figures
were "too technical" and could not be applied_to the present crop'plens. It
appears that CORA has not made‘a successful eff?rt‘to implement the "stand-
ards" in ‘the Choape Valley.

These prdblems of 1ntra—agency coordlnation are probably easier to re-
solve than-lack of communlcatlon between‘two or more agenc1es, Inter—agency
issues have not{appeered yet eince;CORA was giVep;fuil responsibility,ard
oompiete>1iberty in computing the‘"stenderds" in4the Choapa’Velley. In other
cases, where CORA's 1nterests are not as overwhelmlng, confllcts could re-
sult between CORA's agrarian reform pollcy and the water pollcy of another
agency, such as the General Water Administretiongrflfva ﬁstandard" were
declared in conjunction with,the construction of a water reclemetion project,
’for example differences of opinioh could arise concerning the amount of the
"standard" or the grantlng of water rlghts for less than 1ts volumes. Since
- CORA has not yet requested that deflnlte rights be grented in the Choepa
'oyalrgy, thevGenerel Water Adm;nletratlonvhes not acted, bu@ presumebly the
two agencies wil]b.r"agree that the rights Will be for the amount of the "stand-
ards."'b‘

The varlety of government agenc1es deallng w1th water has concerned ob-
servers. For that reason, the General Water Adm;nlstratlon was prov1ded for
in the law. Otheernterest has»been expressed~1nbcoord1nat1ng the‘work of
the various agencies dealingrwith-water,>andfip clearly delineating the
respoosibilities~of eeCthl? Unless such;interest ioduces effective action,

classic agency rivalry and lack of communication eould Jeopardize full use
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of the "standards of rational and beneficial use" as a water use planning

tool.

D;k Socio-Administrative Barriers

~ The third type‘ofipdséibie obstacle'to full implementation of the Choapsa
Valley "standards" is administré;ive and social; that is, how to fit the ad-
ministrafiye rules to the particular far@er, Regardiess of the fbrm,in
which the wétér,rights are»granted,~and assuming_that water could actually
bg delivered in the amoﬁnts specified, the problem of satisfying the irri-
gators will still remain. Several poééible éomplaints about the "standards"
could come from the irrigators after they’finall& receive water;rights. It
should be noted, though, that individual irrigators in the Cﬁoapa Valley
will not receivg the rights; they will be granted to each cooperative, where
an irrigation:committee will then»distribu#e water among the:members Qf,the
cooperativé, Though the cooperative cannot rejeét the water’rights gfanted
to it, the irrigators might mske two plausible éomplaints: first, that the
- quantity of water grantéd‘torthem is inequitable or does not fit their needs;
and second,‘thgt the system is contrqlled by the central government.

‘ Thevfirsf éomplaint; about‘wgter quantity, ﬁill no doubt be raised
quickiy."The difference bétveen presentbvolumes~df‘water use and the vol-
upes goptemp1g£ed by the "standards" is sprikiné. ‘The goverhment‘has-al—
rea&y décided on ﬁhem, 80 pleas of too little watef’will likely be’ignored.
Bﬁt,the irrigators might’also complain that the‘"standard" is unjust as ap-
p;ied>tg tﬁem since iﬁywas designed‘tq‘irriggpé 8 futurég average hectare
plantedkapéording to prospective cr0p pattg;ns and irrigated~wi£h the most
efficient techniques rather than to irrigate their present hectares. They

may well argue that their present situation is neither average nor developed.
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‘Some drafters seemed to believe that the "standard" would be individualized
on’ the bas1s of a farm's crops, but Article 106 prov1des that reglonal crops,
ecology, and cllmate are to be con51dered 1n calculatlng the "standards,"
~and thus implles a general or average "standard" to be applled to all irri-
gators, regardless of thelr 1nd1v1dual crops. Furthermore, as mentioned
earller, adm1n1strat1ve ‘convenience is also 1mportant where the central gov-
- ernment mnst dlstrlbute and redlstr1bute so many water rlghts. Since crop
patterns may change annually, it would be very difficult to tailor water
rights to such variable irrigation'water needs. |

A second kind of complaint, that against central government control
in general,»might be closely related tovthe lack of‘individual treatment
just discuSsed; No doubt the restricted volumes of water allowe@ by the
Qstandardsﬁ,will cause some indictment of the centfal‘planners. The looal
irrigator oaykreaent government officials feducins_his{water rights onvthe
basis of‘what‘to him is an obscure, theoretical,test. The magnitude of
any such resentment would be dlfflcult to determlne, and such 8 determlnarf
tion is clearly beyond the scope of thls study However, the recent expe-
rience of having the central’government ap901nt a Water Distribution Commis-
sion to control the river during the drougbt mey be instructive in predict-
ing how Choapa Valley irrigators w1ll react to out31de control of water
rlghts. But it should be noted that the Commission was not exactly outside

1ntervent1on, many local water experts partlcipated.l18

There have been
some complalnts that the Comm1931on delayed too long in making declsions
‘31nce two of the three members did not llve 1n the valley, but the Commis-
51on s admlnlstratlon has been generally well recelved. This general reac-

tion 1ndicates that some sort of adm1n1strat1ve system could be appl1ed to

water delivery in the‘Choapa Valley.
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Further, experience gained>byﬁxhe‘CcmmissiOn‘end the;irrigatqrslme& :
‘ease the ey for full implement8£i¢m ef'the "standarcs“ and the establish-
‘ment of more permanent water dellvery organlzatlcns. According to CORA's
'plans, such organizations would 1nclude Superv1sory Councils and Canal Users'
Assoclatlons. 11 Partlclpatlon by the irrlgaxors in settling their own dis-

: putes and managlng thelr own water dellvery would prdbebly prov1de a8 sense
_of Partlcipatlon'and an actual power base for influenclng central govern-
ment water policy. Though there is efgrcwing:interest‘amchg ﬁhe irrigators
in forming a Supervisory Council no formal stepsﬂhave been taken tcward
establlshment of thls organlzatlon. But there have been plans made for an

1rrlgatlon cooperatlve" of delegates from the 1rrlgatlon committees in
each cooperatlve or settlement " All of these local 1rrlgators' organlza-
tlons should 1ncrease irrigator acceptance of a centrally determlned 'stand-

ard." » r

| Finally,'as a‘social matter, fhe cgggeEinos’might mot adopt the new
»lrrlgatlon techniques that must be employed 1f water 1s dellvered strlctly
: accordlng to the standards. Tham reluctance misht mean true dbstructlon

of the applzcatlon of the . standards,‘

ramher than mere resentment. Once
agaln, thls studw is not soclologlcal and cannct offer deflnite conclusions.
| However, eggges;no attltudes toward past axtempts to 1ntroduce new irriga~
tion or agricultural methods mayvindlcate how the ;rxigetors will react in
the future. As mentiomed eariier,4lcw-intensity‘farming charecterized the
hlstory of the Choapa Valley, so the ¢ gggealgos have not used highly tech-
nlcal farmlng methods or advanced marketlng procedures. As a result CORA's

suggestlons for communlty pastures fcr cattle and c00perat1ve marketlng of

farm products have not been well accepted.lqu But the farmers from one new
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cooperativé went tO'an”experiméntal-farm to learn neW~irrigation‘methods;
so progress is being made. Neverﬁhéleés,vfhe cggéésihdg will probably con~
tinue to be somewhat independent and resistant to change. A periéd of suc-
cessful démonstration of the new, more effective irrigation teéhniques will
be necessary to cbnvince the campesinos th#t such techniques are profitable
and thdt their use ié essential to defiving the‘optimum;behefit from the
small volume of water allqwed by the "gtandatds;"

In view of the physical, institutional, admlnlstrative and social diffi-
CUltleS 1mpeding full 1mplementat10n of the standards, many persons famll-
iar with waxer rlghts and dellvery~1n the Cho&pa Valley agree‘that the "stand-
ards of ratlonal and benef1c1al use are, for the moment at least, llttle
more than theory. Such observers commonly assert that 1t w1ll takg ten years
to apply the "standards" in the manner gnﬁisioned by the drafters of the
Agrarian Reform Law. - One is likely to agree with that prediction after see-
ing the rough justice of preseﬁt‘water delivery in the valley: a twig stuck

'into,the cana1 bank tO'indicate how much water,the‘canal'shéuld carry; or a
water master arb;trazlng a dlspute between two Ee51no irrlgators and de-
monstrating the width of proper canal flow by spreading his hands apart like

-a fisherman measuring the one that got away.
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VIII. CONCLUSION

The declarations of an "area of rationalization" and,"standerds of ra-
tional and beneficial ﬁse" have had at ieaet one tangible, present reeult;
land has been transferred to campesino cooperatives. Ironically, this re-
sult seems to have little to do with waﬁer rights redistribution in the val-
ley. As discussed earlier, the declarations' effects on we.ter rights and
weter‘delivery will not appear until the drought ends and the physical, instie
tutional, administrative, and social obstacles are overcbme. /Full implemen-
tation of therﬁetandarda" remains, therefore, for the future. The delay in
implemenfation'and’the degree to which it can be'aeeomplished are unknown.
The Choapa/Valley has changed slqwly in’the peet, andvthqugh recent events
have accelerated that change, one'would be foolish td,e#pect immediate ad-
vaneement in water management. |

Nevertheless, 0p£imistic speculatiens about the future of water use
planning and distribution_in the Choapa Valley and in Chile as a whole are
in order. The declaratiops of an "areaﬁ and "standards" in the valley may

very well have the salutary effects envisioned by the Agrarian Reform Law
Qrafters who added these concepts and tools‘todchileen‘weter law. The de-
clarations might have exactly tﬁe effects‘inteﬁéed'by the dﬁafters, namely
a dietribution of water more in accerd‘witg irrigation needs than past dis-
‘tribution had been. 1t seems clear tbgt”the application of "standardsﬁ
through new water rights would in some sense honor CORA's paet‘practice of
delivering water in relation to irrigated land area. Though the "standard"
represents the addition of many other‘factors besides hectarage, that fac-
tor is now clearly a valid criteria for water,righte,distfibution and water

delivery.
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It ié,particularly dangerous to speculate aboui fhe~effeet that water
allocatien;eccording to the new "stenderds" miéht_have on agricultural pro-
duetioﬁ}in‘the Choapa_Valley. Such prodnctien'is‘inriuenced by so many
’variﬁbles that water reformicannot be iselated and evaluated separately.
‘But the commonly accepted generallzatlon holds that if irrlgatlon water is
vallocated according to pract1cal needs, agrlcultural productlon will in-
crease. There ;s ‘reason to hope for that result 1p the Chosapa Valley.

.If that result is forthcoming, the stated objectives of the Agrarian
Reform Law will have been furthered. Land has already been distributed
to ¢ gggesino families, and if the 1nterest 1n 1rr1gatlon reform contlnues,
the other two goals may be partially reeched' agrlcultural productlon may
increase? and the eggpgs;nes‘may exercise more control over their own af-
faire, ae well as over those of tﬁe nation. »Agricultufal production could
iﬁcrease through~alloca#ing vater cerefully in;acedrd.with true requirements.
Further, through the establisﬁment’of aﬁ exceilent treining and demonstra-
tion program, and the creation’of wafer,usere‘ organizations, the cggnesi-
nos could learn the mOdernbirrigatien methode necesseiy to apply the "stand-
‘ard " and to achieve more 1ntenslve, productlve cultivation.~ By parﬁicipax-
1ng in such tralnlng and organizatlon, the ¢ gg2e31nos could learn not only
to 1mprove‘the1r production and achieve more ecenemic independence, but
also how to’organiZe themselvee‘toﬁinfiuence the_irrigation polieies of the
centrel'goﬁernment.yth these weys, tﬁeiobjectives of the agrarian reform
proponents w111 have been at least partlally achieved.

The Choapa Valley "area and "standards" might also help accompllsh
another major’goel of the drafters: improving water use planning. The

experience gained in this velley may advanee other river basin plans by ‘
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improving future caiculations'of irrigation requirements. The‘water uee
plahners wanted the tools of an "area" and "standards" in order to in-
crease efficiency of water use; the practice gained in the Choapa Valley
should reveal what difficultiesvmhst be overcome and which planning tech-
’niéues are most pseful. As such techniqueseere improved,'for example
through the use of computefs that allow more‘variEEles te be taken into
account, all previous water use planning experience>will be valudble.l?l
Such sophisticated planning techhiquee will require defailed information,
but will be better able to accomodate'individual fafmers, The engineers,
agronomists, and water use plahners in general‘wanted the coﬁcepts of an
"area" and "standards" included in the Agrariaﬁ Reform Law in order to con-
trol water rights assignment centrelly and to appiy modern plenning tech-
niques in that essignment. Noﬁ they have the opportuniﬁy and ;esponeibil—
ity to usevthose concepts and techniques to setisfy national and loeal needs.
The Choapa Valley case should at least yield the beneflts of experience.
In rev1ew1ng the draftlng of the Agrarlan Reform Law water articles,
it was noted that the techn1cal-profess1onals had successfully exer01sed a
great deel ofvinfluence over the law; that is, they\prqvided themselves or
‘their’colleagues with emple povers fo eentrol watef use. ' By succeeding in
creating the devices of an "area" and "standerds,":they won an ideological
or theoretical victory. The nature of waferirights was changed; and the
power of the central government over themvwas thereby increased. Further,
the technical experte' ihfluence was reflected in the poWer-they gained
within‘the government to control distribution and redistribution of water
rights accordipg to scientific criterie. Thus, the water law articles of

' the'Agrarian Reform Law manifested power shifts within the government and
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 within the’scciety itself. It eppeare that the drafters represented‘e new
‘class of highly educated technocrats with an active interest in uSing‘their
government; or political, positions to change the ﬁetion's soeial,'political,
and economlc structure. .

As laudible as the goals of a sclentiflc reform ma& be,ylegielators
and water lawyers should be aware that in carrying out such a reform much
power is delegated to the techniciane. 8ince many lawyers and legislators
do not know how irrigation requirements are ealculated, they have the mis;
taken belief that such calculations are exact and Strictly'dbjective. This
study's analysis of the Choapa Valley “standarde" should help dispel that
| mieconception and‘point out‘possible'hazerds in delegating almost complete
authorlty to a central plannlng body. ~The leéislaxore should realize thet
31mply puttlng technlcal professionals in charge of waxer rights redistri-
bution will not change irrigation patterns; the class1c prdblems of flttlng.
central plannlng p011c1es to reality 1n the field remain.

It is the field that is water law's most 1mportant and flnal locale,
there one finds the resource and the user. Likewise, one finds "law in ac-
tion" or, perhaps, ﬁ1aw in inaction." The "aw" to a vater user is the set
of c1rcumstances, legal or otherwise, that decldes whether he is able to use
water, in wham way, ‘and in what quantlty Regardless of codes or off1c1al
decrees, lew is hardly law unless 1t can impose 1ts norms at the key p01nt
in deciding who gets what; In that‘respect, the law is still evolving in
the Choapa Valley. The water managers and government officials musf develop-
the law in 1ts fullest sense by changlng the reallty there the paper bar-
rier has been cleared, now the economic, admlnlstratlve, and social obsta-

cles must be overcome,



- 55 =

FOOTNOTES

1L de Refdfma raria (hereafter referred to as the Agrarian Reform
Law) No. 16.640 published in the Diario Oficial (the official, legal news-
paper in Chile) No. 26.80k4 on July 28, 196T7. /

2Comité Intersmericano de Desarrollo Agricola (CIDA), Chile: Tenencia
de la Tierra y desarrollo socio-econémico del sector agricola (Santiago: .
1966). This report on land tenure and agricultural economics in Chile served
as a major source of information for the drafting and Justification of the
1967 Agrarian Reform Law. '

3The articles of the Agrarian Reform Law dealing with water, and prior
water law still in effect, have been combined and promulgated in the 1969
Cédigo de Aguas (hereafter referred to as the 1969 Water Code). The 1969
Water Code was published in the Diario Oficial No. 27.292 on March 12, 1969.
In the text of this article citations will be to the articles of the Agra-
rian Reform Law. Citations to the 1969kWater Code will be given in foot-
notes.,

brme "agricultural year" (afio agricola) is defined in Article l-m of
‘the Agrarian Reform Law as "the year beginning May 1 and ending April 30
of the following year..." ’

Sales contract between CORA and the National Health Service (Servicio
Nacional de Salud, SNS) on February 15, 1964. CORA was created in 1963 by
Ley No. 15.020, and Reglamento D.F.L. No. 11, 1963. CORA was originally
established to carry out the Agrarian Reform Law of 1962, passed under the
administration of President Jorge Alessandri. Now CORA is charged with ad-
‘ministering the 1967 Agrarian Reform Law.

6CQRA inter-office memo,‘July T, 1968.
~ TCORA inter-office memo, July 30, 1965,

SA detailed review of the Spanish water law and its influence on Chi-
lean water law up to the 1951 Chilean Water Code can be found in Daniel
L. Stewart, "Aspects of Chilean Water Law in Action: A Case Study," Ph. D.
thesis, University of Wisconsin, 1967. This thesis will soon be published
in Chile by the Editorial Juridica de Chile.

‘ 91855 Civil Code, Article 595.  This Code was approved by the Presi-
dent of the Republic on December 1k, 1855, but did not take effect until
January 1, 1857. o e , : '

"National property for public use" is public property owned by the
State, meaning all the citizens of the country. However, the national gov-
ernment may place certain administrative restrictions on publie use of that
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property. The government, as the ruling body of the State, does not own
the property. Government, rather than State, property is known as bienes
fiscales, or government property. The government may treat government pro-
perty as its own private property. Private property owned by individual
citizens is knoWn as bienes particulares. For a complete description of
the meaning of "national property for public use," see Jorge Reyes Riveros,
Naturaleza Juridica del Permiso y de la Concesién Sobre Bienes Nacionales
de Uso Piblico (Santiago: Editorial Juridica de Chile, 1960).

Pedro Lira Urquieta and Lorenzo de la Maza, Régimen Legal de las Aguas
en Chile (Santiago: Editorial Nascimento, 1940) is a standard work on Chi-
lean water law under the 1855 Civil Code as samended.

10Cédigo de Aguas (hereafter referred to as the 1951 Water Code) Ley
No. 9.909 published in the Diario Oficial No. 21.96Q on May 28, 1951.

Ana Hederra Donoso (ed.), Comentarios al Cédigo de Aguas (Santiago:
‘Editorial Juridica de Chile, 1960) provides a complete description and
analysis of the 1951 Water Code and summarizes prior Chilean water law.

Michael T. Lyon, "Modifications in the Water Law of Chile contained
in the New Agrarian Reform Law" Land and Water Law Review 431 (September
1968) contains a summary of the 1951 Water Code and examlnes the water law
amendments made by the 1967 Agrarian Reform Law.

111951 Water Code, Article 9.

12m4id., Articles 10 and 11.
131pid., Articles 9 and 12.

: lthld Articles 12 and 23. Though the "right of advantageous use"
was to be granted by the President, in practice an admlnlstratlve agency ,
the Irrigation Administration (Direccién de Riego) in the Ministry of
Public Works actuslly handled all water rlghts matters. Though the 1951
Water Code gave such administrative authority to the General Water Ad-
ministration (Direccidn General de Aguas), Article 7 of the Ley Aproba-
toria, Ley No. 9. 909, attached to the Code, vested the duties and respon-
sibilities of the General Water Admlnlstratlon in the Irrigation Depart-
ment (Departamento de Riego). The Department's name was changed to Direc-
cién de Riego in 1953 by Article 23 of D. F. L. No. 150. The Irrigation
Administration continued to administer Chilean water law by virtue of
Decreto Supremo No. 620 signed on August 4, 1967 and published in the
Diario Oficial on August 26, 1967. /The General Water Administration was
formally established by Decreto No. 626 of the Ministry of Public Works
signed on July 3, 1969 and published in the Diario Oficial on November 12,
1969. The statutory powers of the Administration were granted to it by
Public Works Decreto No. 1.115 dated November 1L, 1969 and published in
the Diario Oficial on January 6, 1970.

s

1951 Water Code, Article 26.

1614:4., Article 280.
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l7Interview with Irrigation Administration official. See footnote 1k,

; laMensaje'del Ejecutivo al Congreso Pr0ponieﬁdo la Aprobacidn del Pro-
yecto de Ley de Reforma Agraria (hereafter referred to as the Mensaje),
published in Ley de Reforma Agraria (Santiago: Editorial Nascimento, 1967),
pp. 12-13. | , |

, 197ne committee members included Hugo Trivelli, Minister of Agricul-
ture; Rafael Moreno, Vice-President of CORA; Jacques Chonchol, Vice-Presi-
dent of the Institute of Agrarian Development (INDAP); José Olivares;

Jorge Orchard; José Luis Pistono; Juan del Canto; Rodrigo Santa Cruz; Pro-
fesor José Luis Cea; Profesor Francisco Cumplido; Senators Patricio Aylwin,
Ignacio Palma and Tomés Reyes; and Congressmen Eduardo Cerda and Julio Silvs
Solar. Pedro Moral Lépez and Solon Barraclough were key advisors to the
committee. Antonio Garcia, Juan Tolosa, Eugenio Lobos, Miroslav Kovacic,
and Jorge Pefia acted as advisors in drafting the water law provisions.

See Terry L. McCoy, "Mgrarian Reform in Chile, 1962-1968: A Study of
Politics and the Development Process", Ph.D. thesis, University of Wiscon-
sin, 1969, for a description of the drafting of the Agrarian Reform Law,
and the political context in which it was drafted and passed.

20previous to the passage of the Agrarian Reform Law, Jacques Chonchol,
a highly important figure in drafting and securing passage of the law, stated
that an effective agrarian reform was not possible if the government had to
pay full commercial value for expropriated property. ‘Jacques Chonchol,
"Razones Econdmicas, Sociales y Politicas de la Reforma Agraria," in Oscar
Delgado (ed.), Reformas Agrarias en la América Latina (Mexico: Fondo de
Cultura Econbémica, 1965), p. 121. ' '

‘21For discussions of the economics of resource allocation see J.
Hirschleifer, J. DeHaven, and J. Milliman, Water Supply: Economics, Tech-
nology., and Policy (Chicago: University of Chicago Press, 1969) and S.
Smith end E. Castle (eds.), Economics and Public Policy in Water Resources
Development (Ames: Iowa State University Press, 196k) . '

22ppticle 10, No. 10 of the Political Constitution of the Republic of
Chile was amended by Ley No. 16.615 of January 20, 1967. The text of the
amended article can be found in Ley de Reforma Agraria cited earlier. A
complete explanation of the Constitutional amendment can be found in En-

- rique.Evans de la Cuadra, Estatuto Constitucional del Derecho de Propiedad

en Chile (Santiago: Editorial Juridica de Chile, 1967), pp. 398 et seq.
The Constitutional amendment facilitated the entire Agrarian Reform Law by
allcwing deferred payment for expropriation of property.

23For.a detailed analysis of the 1967 Agrarian Reform Law provision

dealing with water see Lyon, op. cit., and Exposicidn Metdédica y Coordi-
nada de la Ley de Reforma Agraris de Chile (Santiago: BEditorial Juridica
de Chile, 19385 compiled by the Agrarian Law and Legislation Department

of the Agrarian Reform Training and Research Institute (ICIRA), a joint pro-
ject of the Food and Agriculture Organization (FAO) of the United Nations,
and the Chilean government. ' : :

hAgrarian Reform Law, Article 9L; 1969 Water Code, Article 1l.
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325Agrqrian Reform Law, Article 122 No. 3;,1969=Water Code, Article 11.

26Agrarian Reform Law, Article 10k, 1969‘Water Code, Article 12.
2Trvia.

Lt 28Agrarian Reform Law, Articles 109 and 1103 1969 Water Code, Articles
30 and 31. ‘

i,

0134,

31Agrarian Reform Law, Article 97; 1969 Water Code, Article Sh.’
" 32see footnote 10.

331969 Water Code, Article 27.

341969 Water Code, Article 26.

3Ssee California Constitution, Article XIV, section 3. For discussion
of the use of "reasonable" and "beneficial" in California water law, see W.
Hutchins, The California Law of Water Rights (Sacramento, California: U.S.
Department of Agriculture, 1956), pp. 135-3T; and H. Rogers, A. Nichols,
‘Water for California (San Francisco: Bancroft-Whitney, 1967), Vol. I,
pp. 236-239, 261-264. For a discussion of this aspect of water law through-
out the United States, seé R. Clark (ed.), Waters and Water Rights (Indiana-
polis: Allen Smith, 1967), Vol. I, pp. 67-69, T2-73, 83-93.
3pgrarian Reform Law, Articles 108, 110, and 111; 1969 Water Code,

Articles 29, 31, 32. See also footnote 20, :

371969 Water Code, Article 35.° Article 121 of the Agrarian Reform Law
(now Article 36 of the 1969 Water Code) allows the President to modify the
"areas of rationalization." ' :

381969 Water Code, Article 28.
391969 Water Code, Article 332.
U0see footnote 1k. |

hlLéy de Asociaciones de Canalistas, No. 2.139, November 20, 1908.
See Lira and De la Maza, op. cit., p. 149. ;
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h2The provisions regarding Canal Associations are contained in the 1951
Water Code, Articles 81 et seq. (now 1969 Water Code, Articles 88 et seq.)
The provisions concerning Water Communities can be found in that Code, Arti-
cles 146 et seq. (Now 1969 Water Code, Articles 152 et seq.)

The water distributed by the Canal Associations is divided into acciones, or
shares. Often a small irrigator will have only a few shares or only a frac-
tion of one. Under Article 117 of the 1951 Water Code, votes were counted .
by shares; and a vote would be counted only if it represented one share or
if the fractions added up to make a whole share. Many small irrigators had
‘very little if any voting power. Article 122 (L45) of the 1967 Agrarian Re-
form Law (now 1969 Water Code, Article 123) gives each irrigator one vote
per share as before, but then gives each irrigator a number of additional
votes obtained by dividing the number of shares by the number of water users.
Though this change may not help the very small irrigators, irrigators may
significantly improve their minority position. In the example given below,

- B and C could not have obtained a majority of votes without the consent of
two of the other irrigators under the 1951 Code. Now B and C need the agree-
ment of only one other irrigator.

Water Users Shares 1951 Votes 1967 Votes
A 100 100 170 (100 plus 70)
B 20 20 90 ( 20 plus 70)
c 30 ‘ 30 ~ 100 ( 30 plus T0)
D 100 ~ 100 170 (100 plus 70)
_E 100 100 170 (100 plus T0)
5 350 350 -~ T0o

350 if5 = T0

The provisions regarding Supervisory Councils are found in the 1951 Water
Code, Articles 159 et seq. (now 1969 Water Code, Articles 165 et seg.)

Since the Canal Associations and Water Communities take water from rivers,
those organizations can be and often are members of a Supervisory Council.

h3Conversation with drafters and Irrigation Departmenf Official.

Ybpgrarian Reform Law, Articles 96 et seq. and Title XIT; 1969 Water
Code, First Book, Title II and Second Book, Title V.

Title XII, Chapter I of the Agrarian Reform Law (1969 Water Code, Second
Book, Title VI) provides for the creation of a National Irrigation Enter-
prise (Empresa Nacional de Riego) that is to plan, construct and operate
irrigation and drainage works.

455ee footnote 1lk.

h6Corporacién de la Reforma Agraria (CORA), Plan Choapa (Santiago:
1968) p. 9. See also Corporacién de Fomento de la Produccidn (CORFO),
Geografia Econdémica de Chile, Texto Refundido (Santiago: 1967), pp. 119-151.
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h7The area includes 8,000 square kilometers according to the Plan
Choapa, page 13. But as Nathaniel Wollman, op. cit., pp. 2, 32, points
out, statistics in Chile are not always consistent and dependable. For
slightly different calculations of the area draining into the Choapa River,
see Centro de Planeamiento, Facultad de Ciencias y Matem&ticas, Universidad
de Chile, Estudio de la Disponibilidad de Recursos Hldraullcos en Chile
(Santlago 1965), pp. 18, 63.

hSCORA op. cit., p. 13; CORFO, op. _cit., pp. 167-68. See also Centro
de Planeamiento, op. cit., p. 86. Once again the figures in different re-
ports differ. .

o
9CORA, op. cit., p. T, and Replblica de Chile, Direccidén de Estadis-

ticas y Censos, Sintesis Estadfstica Junio-1969, p. 12.

Ostewart, op. cit. p. 60. See also Maria Isabel Gonzélez Pomés, La
Encomienda Indigena en en Chile durante el siglo XVII (Santiago: Ediciones
Historia, Universidad Catdélica de Chile, 1966) and Domingo Amunétegui Solar,
Enco?iendas de Indigenas en Chile, 2 vols. (Santiago: Imprenta Cervantes,
1910).

51Amunétegui Solar, gg. cit., vol. 2, PP. 95-99.

52Report by the Natlonal Health Serv1ce (SNS) in COEA files.
S3rranscript of will in CORA files.

SYReport by the National Health Service (SNS) in CORA files.
55Report'by the National Health Service (SNS) in CORA files.

56Ibid. To demonstrate that the transfer was, indeed, to "substitute
one pious work for another," the Bishop suggested that the legacy that Dofia
Matilde had left for the construction of a casa de ejercicios, a retreat for
meditation, devotion, and prayer in Cuz Cuz (a village close to Illapel)
could be given for the benefit of the orphan's home since devotional services
could be held at the Hacienda Choapa or in private homes. He further sub-
mitted that the orphan's home represented a "daily, perpetual, and truly
charitable aid to the more than one hundred masses that the National Treasurer
says shall be devoted to Dofia Matilde Salamanca's soul by the priest or
priests named by the government.to give spiritual guidance in the Orphan's
Home." .

*Trvia,

58The colonies of Santa Rosa and Chuchifii were established along the
Choapa River. For a description of the colonies formed in the Illapel Valley,
see Stewart, op. cit., p. 24k et seq.
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59Contract,in CORA files.

60M, Judith Astelarra,"Hacienda Choapa: Un Area Conflictiva," Thesis,
Unlver31dad Catollca de Chlle, 1968, p. 6.

61

See footnote 5.
6200RA, op. cit. p. 1.
63mpid. p. 13.
64Ipia., pp. 102-103.
65Ibid., p. 117. The figure seems to have first been publlshedlln P.

Kleinman and J. Torres, Recursos de Agua del Valle de Choapa (Santlago
Corporacidén de Fomento de la Produccibn, 1963), p. 27.

66Interv1ew>w1th Irrigation Department officials.

6TCORA, op. cit., p. 145.

68The contract, in CORA flles, allow1ng the Buzeta brothers to bulld
the Canal Buzeta, the longest canal in the valley, is dated December 27,
1869.

6QSee 0. W. Israelsen and V. E. Hansen, Irrigation Principles and Prac-
tices (New York: Wiley and Sons, 1962), pp. 75-76, 99-1L5.

TOcoRra flle report, "Anteproyecto de Regadio del Curso Superior del
Rio Choapa," signed by W. Bennison, Ingeniero Civil, June 30, 1965 (here-
after cited as the Bennison report). See also Kleinman and Torres, op. cit.,
pp. 48-51, 121. ,

ryese rights are known as either ' v1tal rights" (derechos de la vida)
'or"drinklng rights" (derechos de bebida). The volume of these rights is
roughly two liters per second. Tradltlonally, the volume was that passing
through a piguete, a triangular-shaped hole measuring one inch across the
bottom and two inches from the bottom to the apex.

72"Expediente HaciendavChoapa" in CORA files.

"For a descrlptlon of the water registry system, see Lyon, op. c1t.,
pp. 439-41. It should be noted that the water registers are often 1ncomplete.

T3k1einman and Torres, op. cit., p. 96.

V7hThe formation of the arbitration boards was probably done under the
provisions of a series of laws that granted powers to the President of the
Republic or to various local officials and judges to distribute water in time
of shortage. In general these laws, Ley de Municipalidades (September 8

185L4), Ordenanza de Distribucidn de Aguas (January 3, 1872) and the Cédlgo
de Procedimiento ClVll iAugust 28 19025, dealt with disputes on rivers that
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flowed through two or more political subdivisions. Briefly, those laws taken
together provided for submitting a natural watercourse to a turno in periods
of water shortage. According to Llra and De la Maza, op. cit., p. 165, the
‘proceedings could be initiated by 'any interested party," who would go to the
judge sitting nearest the river in question for a decision that a water short-
age existed. If the judge so decided, the holders of water rights on the ri-
ver designated representatives who would meet to "fix the proportion of water
carried by each canal, which proportion would serve .as a basis for turno dis-
tribution...". (1b1d., p. 168 quoting the 1872 Ordenanza, Article 1¥). Once
this basis was fixed, the distribution was to be carrled out and enforced by
an appointed juez de aguas, or water master.

See also Lgon, op. cit., pp. 438-39.

For a description of the operation of these provisions in the Illapel Valley,
see Stewart, op. cit., pp. 84-182; and in the Putaendo Valley south of the
Choapa, see R. Baraona, X. Aranda, and R. Santana, Valle de Putaendo, Estudio
de Estructura Agraria (Santiago: 1Instituto de Geografia, “Universidad de Chile,
1961) pp. 88-103.

5

Kleinman and Torres, op. cit., pp. 4O-41, 119-120.

76In the Putaendo Valley, the division of water rights and of water has
long been based upon irrigated surface area; see Lagreze and Riobd, op. cit.,
pp. 138-39; Baraona, Aranda, and Santana, op. cit., pp. 73-103. Irrigated
land area has also determlned the volume of water each irrigator receives
in the Illapel Valley, see Stewart, op. cit., p. 162,

v 77Kle1nman and Torres, Op. c1t., p.‘8 CORA, © _E c1t., p. 138 Bennison
report. '

78Decreto No. 613, Ministry of Public Works (July 31, 1968). For the
descriptions of water dlstrlbutlon during the drought on the Aconcagua River,
just south of the Choapa River, see Rubens Medina A., "La Comisién de las
Aguas del Rio Aconcagua," Estudios e Informaciones Sobre Derecho y Legisla-
cidn de Reforma Agraria, No. 1-1969 (Santiago: Instituto de Capacitacidn e
Investigacidén en Reforma Agraria), p. 72; and Jeffrey L. Jacobs, "The Distri-
bution of Water in Chile Under Emergency Conditions: A Case Study of the
Aconcagua River Valley During the Drought of 1968-1969" /unpublished7 (Val-
paraiso: University of Wisconsin Land Tenure Center/Chile and the Inter-
national Legal Center, 1969).

T9pecreto No. 245 D.G.A. Ministry of Public Works (September 9, 1968).

80Thé declaration of a "drought zone" in the region was extended to
August 31, 1969 by Decreto No. 610 Ministry of Public Works, (July 1, 1969)
and to May 31, 1970 by Decreto No. 802, Mlnlstry of Publlc Works, (August
27, 1969).

81Turnos between irrigators on a canal were divided into intervals as
short as 15 minutes. In some places, irrigation "by the whistle" (al pito)
was used. The canal tender (celador) would blow his whistle to signal the
beginning of each turno so that the irrigator next in line would know that
his water was comlng down the canal.
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The Water Distribution Commission followed precedent in establishing the type
of organizational structure it did to carry out detailed water distribution.
The Commission appointed a water master (juez del rio) for each river or sec—
tion of river under its jurisdiction. Each water master had assistant water
masters (repartidores) under his supervision who were to see that the canal
intake and discharge headgates were opened and closed on schedule. Usually,
canal tenders, under the control of the 3331stant water masters, actually
operated the gates. ,

Grievances about water distribution were channeled through the water masters
up to the Commission. Appeals from the Commission's decisions could be taken
to a national Coordinating Commission. v

Violations of the Distribution Commission's orders were punished by depriv-
ing the offender of his water quota for a time, or by criminally prosecuting
him for steallng water or damaglng 1rrlgatlon works.

82Bennlson report.
83coRra inter-office memo.

8hAgrarian'Reform Law, Article 66. According to the way in which land
title is distributed, the cooperatives can be one of three basic types° indi-
vidual, mixed, or communitarian. In the individual form, each family is as-
signed a specific parcel. But each famlly also owns a share of the cooperative,
which owns the roads and other common land, machinery, and storehouses. In the
mixed form of cooperative, each family has a small individual plot, as well as
a share in common farmland owned by the cooperatlve. The common farmland, most
likely orchards, vineyards, or pastures, is cultivated through community ef-
fort. In the purely communitarian form of cooperative, all the land is owned
and cultivated in common. Each family is as51gned a share in the cooperative,
which holds title to all the assets. In each of the three forms, the coop-
erative acts as a consumer and marketing cooperatlve.

Article 1(t), (u), and (v) deflne the different forms of the cooperatives.

Artlcle 67 of the Agrarian Reform Law deals with assignment of land and the
forms in which such assignment can be made. For a discussion of this article
and the others to which it refers, see ICIRA, Exposicién Metédica..., pp.
89-9 2 .

85Agrarian‘Réform‘Law, Article 57.

86These reports included a study of the Choapa's flow, canal seepage
losses and return flow from canals performed for a joint National Health Ser-
vice-CORA evaluation comm1551on by Sr. Felipe Niguez, a civil engineer from
Illapel. At almost the same time, the Production Development Corporation,
CORFO, ordered a study of the water resources of the Choapa and Illapel Val-
leys. That report was compiled by two civil engineers, P, Kleinman and J.
Torres, who submitted the report for publication in 1963, see Kleinman and
Torres, op. cit. They reviewed the hydrological data gathered since 1918 on
the river, and the existing agricultural patterns and water use in the river
basin. They also briefly discussed the land and water rights in effect at
the time of their study. The study offered a number of conclusions and sug-
gestions for future action: the construction of a water reclamation and stor-
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age project, studies of ways to more efficiently use available water by more
stringently restricting application of irrigation water, and the establish-
ment of a permenent Supervisory Council on the Choapa River, ibid., pp. 6 et

seg., 75 et seq.

87See Harry F. Blaney and Wayne D Crlddie, Determlnlﬁg Consumptive Use
and Irrigation Water Requirements, United States Department of Agriculture

Technical Bulletin No. 1275 (1962). A summary and explanation of the for-
‘muly may be found in Natural Resources Journal 29 (May 196k).

88

“Israelsen and Hansen, op. cit., p. 253.

89'13he rate at which a plant uses water 1ncreases as the plant grows and
reaches the flowering stage, and the water use rate declines as life activity
in the plant declines. Therefore, if a plant is harvested soon after flower-
ing, as is alfalfa, its life-time average water use rate is high, whereas if
harvest occurs after the plant has gone to seed, as with wheat or dry beans,
the plant's average use of water over the growing season is lower, see Israel-
sen and Hansen, o op. ecit., p. 253.

90The,seasonal'consumptive use rate is calculated as follows. The mean
monthly temperatures for each month are multiplied by the appropriate monthly
percentages of yearly daytime hours. The sum of these products is then mul-
tiplied by the seasonal empirical consumptive use coefficient to obtain the
seasonal consumptive use rate. Where

‘= Mean monthly temperature in degrees Fahrenheit
= Mbnthly percentage of daytime hours of the year
..Ji_ = Monthly consumptive-use factor

= Monthly consumptlve use, inches /of water/
= Seasonal (growing season) consumptive use (or evapotransp1rat1on),
in inches
= Sum of the monthly consumptlve-use factors for the growing season
(sum of the products of mean monthly temperature and monthly per-
centage of daytime hours of the year). Or

:E: :E:lOO :

K = Empirical consumpt1ve-use crop coefflclent for grow1ng season or
irrigation season, then

’1:1 ae '-b'!:}d"

U = KF
as shown in Blaney and Criddle, op. cit., p. 17.

lmis plant growth-"k" curve roughly parallels the curve showing the
rate of evaporation of water over the same growing season from an open sur-
face, such as s pan. Studies have shown that when a plant with an expand—
ing root or vegetative system is growing at its pesk rate, the plant is
using about the same amount of water as that evaporating from a pan, see
Israelsen and Hansen, op. cit., p. 257. Thus, plant growth and consumptive
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use are directly related to climatic conditions. Blaney and Criddle measured
‘the monthly volume of water used by various plants and related those volumes
to the temperatures and daytime hours during that month to obtain "k's."

"k" then represents a mathematical constant or coefficient relating consump—
tive use to temperature and hours of d&yllght. Mathematically expressed the
formula 1s.

k = _
: f

So by knowing the monthly "k" for a given crop, the mean monthly temperature
and the percentage of yearly daylight hours that occur in that month, monthly

consumptive use 1s thus .calculated:
u = kf = k_:'.g
100

as shown in ibid., p. 252.

9231aney and Crlddle, op. Olt., p. 25. Since not all ralnfall is avail-
able for plant use, for example because of surface runwoff, rainfall figures
have to be discounted according to a table they provide on p. 13.

93Ib1d., p. 22. Taking the rainfall and 1rr1gat10n efficiencies into
account ‘the formula for celculatlng total irrigation water requirements is:

Irrigation Needs = (U-R) Ef

U = Seasonal consumptive use

R Sum of the monthly rainfall in 1nches during the growing season.

Ef Irrigation efficiency. See Harry F. Blaney, "Climate as an Index
of Irrigation Needs" in Water, United States Department of Agri-
_culture 1955 Yearbook of Agriculture, p. 341.

noH

" Irrigation efficiency can be of several types. Farm efficiency considers
losses occurring between the farm headgate and the plants. Field efficiency
considers only losses in a particular field. Unless transmission losses
from the farm headgate to the field are nil, as in a pipeline, farm effi-
ciency is lower than field efficiency. For a listlng of the varieties of
water losses and efficiencies see H. B. Roe, | !
culture (New York: McGra.w-H:.ll 1950), pp. 161 et seq.

9“Blaney and Criddle, op. c1t., pp. 22-25.
95Ib1d

965ee CORFO, Geografia Econémica de Chile, Prlmer Apéndice (Santiago:
1966) , pp. 35-36.

- In an interview in the Santiago office of CORA on July 29, 1969, Sr. Benni-
son stated that hlS rainfall, temperatures, and percentages of daylight hours
were taken from "official flgures.
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A rainfall chart accompanying the.consumptiVe.use:calculation'indicates that
the rainfall measurements were made at Salamanca, approximately at the mid-
point of the Choapa Valley. The rainfall amounts in centimeters, beginning
- with May were: 3.6, 5.5, 7.1, 4.8, 1.6, 0.6, 0.4, 0.2, 0.1, 0.3, 0.9
and 1.9. The temperatures in Centigrade in the same order were: 11°, 8.6°,
9.6, 10°, 10.5°, 1ko, 16°, 18.8°, 19.1°, 17.8°, 16.3°, 15.1°. ‘

’ 9TThe Plan Choapa states that the Choapa Basin is located between 31°26!
and 31953' of latitude. According to Blaney and Criddle, op. cit., p. 43,

. the values for percentages of annual daylight hours occurring in the months

~ beginning with January are: 9.76, 8.36, 8.64, 7.70, T7.39, 6.85, T.20, 7.7T3,
8.08, 9.04, 9.31, and 9.87. Bennison used the following percentages: 9.8,

9.2, 8.3, 8.0, 7.2, 7.1, 7.3, 7.6, 8.4, 8.7, 9.5, and 9.7.

-98The following chart shows the K values used by Bennison and the K
value range suggested by Blaney and Criddle; op. cit., p. 19:
Crop Blaney and Criddle Bennison
- Deciduous fruits e S .60 - .70 LTS
Evergreen fruits = ‘ o ’ .70
~ Avocado - ‘ .50 - .55
 Grapefruit . .55 - .65
Orange and lemon ' _ : S : .45 - .55
Corn, beans and lentils - : S : L .80
Corn ‘ , ‘ .75 - .85
Beans ' .60 - .70
Wheat, barley i .75 - .85 .15
Pasture, alfalfa, tobacco and peppers i - .80
Pasture grass . .75 - .85
~Alfalfa L ; ' - .80 - .90
Truck crops - .60 - .70 .70

Vineyard , : : .50 - .60 .55

P 1vid., p. 23.

: _looActual efficiencies seem to range between .25 and .50. For a dis-
cussion of irrigation rates and efficiencies, see Nathaniel Wollman, The
Water Resources of Chile (Baltimore: Johns'Hopkins Press, 1968), pp. 46 et
seq., 78-79, 29 et seq.

1%%00ra, op. cit., pp. 117-122.

102ppe formulation of the five types of "family economic units" was a
complicated task. The economic criteria listed in the report were: number
of work-days necessary for cultivation of various crops, net income yielded,
debt retirement costs, investment costs, and housing costs. The technical
criteria were: rational use of natural resources, maximum use of existing
infrastructure (canals, roads, and buildings) cultivation customs, and tra-
ditional regional crops. The socio-political-economic criteria were: the
effects of having campesinos rather than the State or latifundistas own the
land (land tenure patterns), and the effect of having different cooperatives
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based on individual or communitarian cultivation of the crops (land exploita-
tion system). See CORA, op. cit., pp. 16L4-170.

The Agrarian Reform Law, speaking of land distribution, not land use planning,
provides in Article 1(h) that land should be distributed to campesino families
in a "family agricultural unit" defined as: ,

...the amount of land that, given the quality of soil, location,

topography, climate, cultivation possibilities and other charac-

teristics, particularly the land's use capacity, being cultivated
personally by the producer, permits the family group to live. and

to prosper through ratlonal, advantageous use.

The Agrarian Reform Law also provided a way to relate the "family agricul-
tural unit" to communitarian farming under the mixed or communitarian coop-
eratives. The second paragraph of Article 1(h) provided:

If the assignment of land is in the mixed form, the area of the
family agricultural unit shall be determined by taking into account
the additional income that'may be earned as a result of receiving
Jointly assigned property or of being & member of a cooperative to
which land is assigned.

~ 103coRra, op. cit., p. 117.

10kmpia., pp. 117-22.

An hypothetical example may 1llustrate the Plan Choapa computations more
clearly. Let it be agsumed that according to prospectlve crop pattern plans,
50% of one section is to be planted to alfalfa in December and that another
30% of the section will be in corn, and that the remaining 20% will be vine-
yard. Let it further be assumed that during that month, one hectare of al-
falfa needs 2400 cubic meters of water, that one hectare of corn needs 2000
cubic meters, and that one hectare of v1neyard needs 1500 cubic meters. The
Plan Choapa multiplied the December water needs of each crop by the percent-
age of the section occupied by that crop. The resulting figures were then
added to obtain the per—hectare irrigation needs of the section. Msathema-
~tically, the process was this: 50% of 2400 (1200) was added to 30% of 2000
(600) and to 20% of 1500 (300) to arrive at a sum of 2100 cubic meters of
water per hectare. Those 2100 cubic meters were considered to be the per-
hectare irrigation requirement in the section in December. As noted earlier,
the 2100 cubic meter figure became the "standard" per hectare declared for
December.

105The largest volume is 1900 cubic meters per acre in one month. That
volume approximately equals 25.8 cublc feet per second per hectare, or 10.4k
cfs per acre.

106

107The equlvalent volumes in acre-feet per acre per year are: 4,33,

h25, and 3.89.

Kleinman and Torres, op. cit., p. T6.
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The Eastern Section, receiving 11850 cubic meters per hectare per year, in-
cludes all the farms upstream from and including Quelén. The Central Sec-
tion, receiving 13000 cubic meters per hectare per year containg the farms
upstream from Limdhuida to Quelén. The Western Section, receiving 12950
cubic meters per hectare per year, encompasses the farms downstream from the
Central Section to the Choapa and Illapel Rivers.

10 8Klelnman and Torres, op. cit., pp. 75-T7 suggested that 1rrlgat10n
water. use could be decreased to only 10050 cubic meters per hectare per year,
the optimum 1rr1gat10n rate proposed for use in the Huasco and Copiapé Val-
ley further to the north. In terms of their calculation of actual use,
they suggested that the present irrigation rate could be decreased by half.
‘Wollman, op. cit., pp. 78-85, calculated that farm irrigation rates could
be reduced to 12700 cubic meters per hectare per year and even to 11800 if
natural pasture were eliminated in a zone that included the Choapa Valley.
A recent Chilean engineering thesis, Fernando Herrera Ruiz, "Mejoramiento
~ del Regadio en el Valle de Choapa, Embalse Canalillo," Thesis, Escuela de
Ingenieria, Unlver81dad de Chile, 1967, pp. 30, 152-53, submitted that ir-
rigation water use in the Choapa Valley could be reduced from 21400 (a fi-
gure taken from the Kleinman and Torres report) cubic meters per hectare
per year to only 13000. All of these "ratlonallzed" figures must be consi
ered to be ideal 1rr1ga¢10n rates.

logSee footnote 85.

110¢oRra inter-office report.

: 1llpetter from the Legal Counsel of CORA to the Minister of Public Works,
August 13, 1968 and letter from Minister of Agrlculture to the Mlnlster of
Publlc Works, undated CORA file copy

112 Decreto No. 1080 Ministry of Public Works, December 4, 1968, pub-
lished in the Diario Oficial on December 28, 1968

ll3Interv1ew with Irrlgatlon Department officials and comparison of
Plan Choapa figures with published "standards."

llhThe "standards" were stated in terms of cubic meters per month,

‘ whereas local irrigators are accustomed to measurements in liters per se-
_cond or no volumetric measurements at all. Further, the figures were compli-
cated. Even local water managers understood neither the manner in which the
"standards" had been calculated, nor the meaning of all the figures included.

115Decreto No. 412, Ministry of Public Works, April 30, 1969, published
in the Diario Oficial on May 19, 1969.

116

CORA, op. cit., p. 1h1.

117See "Organizacién Institucional para el Estudio y Formulacidn de
Anteproyectos Integrales de Riego" (unpublished mimeograph) Ministerio de
Agrlcultura, Oflclna de Planificacién Agricola, March 1968. See also "E1
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Agua y su Mejor Aprovechamiento: Problema Bésico de la Agricultura," a col-
lection of speeches presented at an irrigation seminar held under the sauspices
~of the Sociedad Naclonal de Agricultura on January 21 and 22, 1969.

At the present time, CORFO is attempting to organlze afwater information li-
- brary containing reports put out by all the Chilean government agencies deal-
ing with water use. Further, President Frei formed a National Irrigation
Commission composed of the Ministers of Agriculture and Public Works, as
well as officials in agencies such as CORFO, ‘the Budget Department, the
Agriculture and Livestock Service, and the Offlce of Agricultural Planning.
The Commission is to advise the Pres1dent on Irrigation policy. See El Mer-
curio, July 4, 1969.

= 8The Livestock and Agricultural Service's delegate to the Commission
was an Illapel farmer and the Irrigation Administration's delegate had helped
distribute water in the Choapa Basin for some fifteen years. Further, the
Commission appointed water masters and assistant water masters who had been
elected and approved by the irrigators.

190ra, op. cit., p. 138.
120 . ) . e
Interviews with CORA employees in Salamanca.

l21F'or a descrlptlon of & pioneering effort in the use of computers for
agricultural plannlng in Chile, see José Olivares, Programaclon del Uso de
la Tierra en una Zona de la Reforma Agraria (Santiago: Instituto de Economia
y Planificacidén, Universidad de Chile, 1968).




