In the case of
hhourhood. If ©
f they are sarious

to the surrcuniinec
i1l undoubtedly ocour.
s to the extent thset

P :T1ons He changed k. : ng g are large encuzh 1o
t sonsiderable latitude in operziions, tiis mey not be serious: if not, then
cests of water—spreadinp will undoubtedly rise. In eddition, it may be
=z3ary to mzke the facility aestheticallv pleasing to the neirshbourhood. This
wav involve screen planting. Initiel costs may be hi }, a= va+er sunblv facilities,

as well as rlents, are reguired. lizintenance costs =

Another srea which cannot
technical staff. High costs d
efficient recuires thet good LeT
enzlysis of the systerm be made neriodicaily.

B. Legal aspects

though one would assume it to be accepted withcut au.stion that a rescu

sgurce as
a5 ground water should be controlled and manared ir uzcordance with mode
concerts of resource development, the fact is

world is still subject to little or no control
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orourn er in most narts of the

this kiné. The exnlanation

19 &g
mainly in the widespreed 7-norance of how, vhere and why sround water cccurs Fven
in verv recent times, for it was helisved thael ground water Tloved
mysteriously in undergrou.” anid that the sourcves of these rivers were in
remote rerions. Tew people hai any notion of the scisnce of “vﬂv0"vulopv anc¢ ., under
those circumstances, it is easy to understand vhy Giwverwmer i and legislators could

not devise rational control measures

A second complicating factor is that rround was has heern thourht cf as a
property or mineral ripht, so that ths landowner believed that he ovmrl i 2

vater and cculd do with it as he pleased. Thus, ii one man pummed laree amounts of
ground water from his own wells, and if this., in , a derletion of #round
water on neighbouring tracts of land, litile or nothing could lepally be done about
it. However, as the science of rround water has develoned in recent decades, it has
become apparent that manv of the old views of tl.is resource are incorrect. llore and
more, luv cimonuo are coming to resmlize that the waters beneath the surface of the
langd Constltute a common recource, to be utiliced hv a
benefit of all. Cround water can

nunmber ﬁT uscera for the
the bar artificial

%

t be arnogrtioned on

broperiy boundaries, because a wit awal of water by r individual user auite
| clearly affects the ground water ne: adjacent trac of land. ¥ith this rrowine
5 Wnderstandineg of the science, has come a freater avurcelation of the need fTor
control and management bv publiec rerculatory authorities. The systems of acauisition
of ground-water riphts, which are the ricihts rranied or recornized by law or custom
Lo take mossession of water oceurrine in o natural couree of water—-gurmlyr ., and
) gnerally to put it to beneficial use, vory videly frew one country to another
Mainly according to a climatic rottern. “hMur, in areas woore there is

Surplus, the "private owncrﬁhjff' inotring
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Table 8.

Costs of artifiecial recharge

(1971 dollar per 1,000 m3)

Operation and

Capital maintenance
Arez anc description costs costs Total Type Remarks
France
Croissy area: chalk reservoir 60.00 Spreading
annual spreading, 11,000,000 m
Federal anubllc of Germany
1. Dortwmund area: alluvium 30.00- Spreading
reservolr; annual spreading, 40.00
5,000,000 n3
usseldorf area; alluvium 120.00 Spreading Hish cost attributed mainly
reservoirs- annual soreading, to treatment
¢0- 70,000, 000 m3
3. Frankfort, alluviwi 10.00 Injection A lateral leaching line from
reservoir the river
Israel
1. Sandstone and limestone 14,30 14.30 Injection Multiopurpose wells; capital
fermations costs justified for extrac-
30,000,000 m~ annually tion purposes, therefore
injected only operation costs
attributed to injection
2. 20,000,000 m3 naximun; 50.00 Spreading  All costs included; costs
local water spread vary widely, depending upon
annually into sand dunes abundance of water
then into sandstone
Japai
Unconsolidated formation; 19.00 Injection

injection test, fixed-assets
cost 97,353, represents first
vear's operation, injection of

LT 175 m3 from lovember 1961

to September 1962
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Area and description

Type

Remarks

Switzerland

Pasel area; alluvium
formation

United States of America

Los Angeles area: spread-
ing in unconsolidated
formationy injection

into confined but
unconsolidated formation

1. Local storm run-off;
costs based on seven
spreading grounds, and
683,492,000 m3 total
spread

2. and five spreading
basins; cosfts based
on 98,796,508 m3
total spread

3. Imported, untreated
Colorado River water,
costs based on
1,472,101,000 m>
total spread

Table 8. (continued)
‘Operation and
Capital maintenance

costs costs Total
25.00

4,16 6.25 10.41
T.52 7.18 14,70
0.78 0.78

Spreading

Spreadines

Spreading

Spreading

Utilizing existing facilities
which were justified for
spreading local storm run-off
therefore, only operations
and maintenance costs are
attributed to spreading, not
including cost of water,
which at 1969 prices is
$16.21 per 1,000 m
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Table 8.

Area and description

Capital
costs

Operation and
maintenance

costs Total

(continued)

Type

United States of America
(continued)

4. Reclaimed waste water,
costs based on
65,080,000 m3 total
spread

5. West Coast Basin
Barrier Project; about
55,000,000 m3 injected
annually; ’
total fixed assets costs
about $7,000,000 (all
construction not yet
complete)

6. Alamitos Barrier Project;
about 5,550,000 m3
injected annually;
total fixed assets costs
about $2,500,000 (all
construction not yet
complete)

1.64

5.07

20.96

7.49 13.36

35.95 56.92

Spreading

Injection

Injection

Remarks

#F

Utilizing existing facilities,
which were justified for
spreading local storm run-off;
therefore, only operations

and maintenance costs are
attributed to spreading, not
including cost of watcr,

which at 1969 prices is
$14.59 per 1,000 m3

ot including cost of water,
which at 1969 prices is
$20.26 per 1,000 m3

Not 'ineluding cost of water,
which at 1969 prices is
$20.26 per 1,000 m3,

not including operation and
maintenance for extraction
wells

The table presents actual costs of artificial recharge now being carried out in various parts of the

world.
maintenance expenditures.,

shown in both the ‘Operation and maintenance” column and in the 'Total’ column.

Where known, costs, have been broken down to show both capital expenditures and operation and
If the operation and maintenance cost is considered to be the only cost, it is

In the case for Japan,

only the operation and maintenance cost was known; no figure was included in the Total”’ column.
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‘puplic domain and belone to the public.

where «J’iere is a water deficiency, especizlly those loczted in arid or senmi-arid
zones, ground waters are generally considered to be public property and, therefore,
part of the public domain. A number of other situations related to the main
concepts of private ownershiv and public pronerty are summarized below.

The common-law rule of zbsolutz ownership recorsnizes ownership of ground water
by the owner of overlying land and rvlaces no restriction upon the owner's right of
use of the water on his overlying land, or elsevhere. This doctrine considers the
owner of the land to be the owner of all the water in the underlying aguifer, and
not merely to haye the right to the use of this water; in England it is also known

as the rule of Junlimited use"; and in the United States of America as the doctrine
of "land-cvnership". It is a comrmon legal concept in Canada, most of Europe, part
of Latin easterr porticn of the United States.

America and in the

The rule of /reasonable use" recognizes ownership of ground water by the owner
of overlying land, but limits the right of use of the water to such use on, or in
connexion with, his overlying land, as is reasonable with regard to the similar
rights of all other owners of lands which overlie the same source of water supply.
A variation of this rule is the doctrine of "correlative rights'", which stipulates
not only that the use should be reasonably beneficial to the owner's land, but that
the owner is entitled only to his reasonable share, if there is not enough water to
supply the needs of all. These doctrines are mostly in force in certain states of

the United States in order to &ttinuvuite the rule of absolute ownership. Similar
doctrines are found in southern Europe and in some countries of Latin America.

According to other doctrines, the owner of the overlying land is entitled to
use the ground waters under it only if he complies with certain legal provisions
which put his activities under government control. Usually, he merely has to
notify the administrative authority concerned. Sometimes, however, the stipulations
go so far as to require prior authorization from the administrative authority in the
form of a permit or a concession.

In most cases, such notification or authorization

is not necessary when the water is used only for domestic purposes and the watering
of animals.

Under doctrines somewhat similar to the one just mentioned, private ownership
with .appropriate administrative control is still the rule, but there are areas of a
country, sometimes known as

restrictive areas", where more rigorous administrative
regulations are applied. In some cases, for example, a permit may be required for
the drilling of a well, but there are special areas where it is further stipulated
that drilling must be carried out according to very strict administrative
specifications.

According to the concept of public property, ground waters are part of the

Conseaquently, the Government has a duty to
ensure that pground waters zre used in the beést interest of all concerned and that
ground-water rights are under administrative control. Where pround waters are held
at law to be public property, their use by private individuals must be reported to
the arprorriate administrative authority and mav require official sanction.

Ir some countries any individual may, with administrative authorization, obtain
& concession for water righte on or under anyv person's land without having to pay an
indemnity to the landowner. lowever, vhere the concent of public rroperty prevails,

there are usually restrictions orn the free ure of sround water by any individual or
corporation.
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In certéin couantries of North Africa and the "iddle East, ground water brought
to the surface btv hurman effort can be used freelv onlv hy the person or versons vho
have done this work. EHowever, when the extraction of water is made for the purpose
of investigating natural subsoil resources other than water, the water can be used
by those engaged in these investigations only to the extent necessary for such work,
Any surplus water goes back to the public domain.

Elsewhere, anyone who has beneficially used ground water from a natural source
on or under any land, for a certain period of time, is the rightful user of this
water. This is the doctrine of "prior appropriation', which is prevalent in most of
the western states of the United States and in several countries of Africa and the
Middle East. The time element alone, the fact of being the first to use the water,
confers preferential rights. Logically, misuse of the water should result in loss
of these water rights, and from this stems the doctrine of "prescriptive rights".
Such prescription of rights is sometimes applied to owners of overlying land who
have not been using their sground waters for a certain period of time.

A summary of the variety of legislations and customs presently existing in the
world for ground water is presented in a recent United Nations publication on water
legislation. 4/ Thc need for lesisl-aticn for water resources as a vhole: which would
take into account the close links which often exist between water in surface streams
and ground water stored under riverbeds in banks, or up-stream of springs, is now
acknowledged in a number of countries.

In several industrial countries, legislation has been established to protect
ground water in storage against pollution and over-draught. However, it should be
noted that very often these measures have been iaken under emergency situations, such
as when pollution and over-draught had already significantly endangered the resource.
Such examples chould serve as a warning for areas where ground-water development is
expanding and where new industrisl and housing vprojects are being implemented. For
too long ground water has been considered as a kind of self-renewing mineral which
could be indefinitely extracted by anyone on his own piece of land or under :
concession by the landowner, witho.. any further restrictions. The lack of a sound

legal basis often has made it very difficult to introduce efficient administrative
control-measures.

A workable legal basis for ground-water administration must take cognizance of
the following points:

{g) Ground water occurs in natural hydrogeological units which have to be

defined by experts. These boundaries commonly do not coincide with political or
administrative boundaries;

(b) Oround water should not be regarded as property of any particular user or
landowner; but rather as a natural asset of the whole community: and

(c) Ground-water exploitation should proceed under license and in a controlled
fashion, keeping in mind previous customary rights, as well as the need to maintain
the natural asset for the benefit of the wvhole community.

L/ Abstraction and Use of Water: A Comperison of Leral Répimes (United Nations
publication, Sales No. E.72.II.A.10). See, in particular, chapter II.
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Even if the legal basis of ground water is adecuate, there arise a number of
administrative questions. For instance, owners of private wells have little
inclination to measure accurately the guantities of ground water which thev pump.
Quite mistakenly, owners of private wells feel inclined to conceal the truth, if
asked guestions by inquisitive zovernment officials about pumpage. Conceivably,
they do not themselves know how much water they actually extract. In order to
obtain reliable information on the degree of exploitation and to apply control
measures, water meters must be installed, maintained and periodically read by the
competent authority. All other methods, such as estimates based on irrigated areeas
and hours of operation of the pumps, are only makeshift measures. Controls should
also be extended to the construction and modification of bore-holes, which should
proceed only under licence from the competent authority. It is advantageous to make
the driller legally responsible for holding a licence for each bore-hole he drills.
If the driller contravenes the law, his rig may be temporarily impounded on the spot
and the illegal work may be stopped at once. If the law holds the client legally
responsible for obtaining the licence, it may be difficult to actually locate the
client, as the driller need not have to know the client, in the legal sense of the
term, and the work may proceed practically unchecked.

Owners of private wells usually do not have the feeling of sharing an asset
with their neighbours, although they may only be a short distance away. This
peculiarity stems from the rather mysterious attributes with which ground water is
bestowed in the eyes of most people. A patient effort of education is, therefore,
necessary. Water users have to be informed of the characteristics of the reservoir
they are tapping. The periodic publication of maps showing ground-water level,
salinity and other data, would help make them aware of the realities involved.

Ground-water legislation has proved to be ineffective in a number of cases for
three reasons: Tfirst, the landowners often consider that ground water underlying
their property is equally their private property, and that dumping on their property
is their right; secondly, it is difficult to check the quantity of water which is
extracted from hundreds or thousands of wells in an area, even the use of metres has
often proved to be ineffective for this purpose; thirdly, the laws and usages of
many countries do not permit easy access into private property by the personnel who
normally would be in charge of enforcement. A special effort should therefore be
made to make the users of ground water aware of their common interest in obeying the
regulations and accepting the controls. The need for making land available as
public property, or for reserving space in development projects for recharging
ground-water reservoirs should also be mentioned. Certain aspects of this problem
were mentioned in chapter III and are illustrated in part two (case studies No. 1T,
Long Island Recharge Schemes and No. 18, Los Angeles County.)

-107-~



