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1, The- aim of this note ie % inivmoduce and gtizmlete discuscion 2
water management tasks; sheir influence on ik form ¢f psmagement
Lnatitutions§ and the instrumente used for slloaating watieT TacouIoes
a'mong organisations, individusl users gnd puTpoOSSE. Ths institutions
and instruments in different coumiries arc o vericml gnd hove been
evolving so rapidly in recent yeers that thsTs w=eld bs po point in
attempiing a general survey. ™e eegtablishasnt 0T godificetion of &
particular structure can be usefully considered czly in the context

of local problems and history, political e=d esaiz) presruvie (&

development imperative; or the re-eadjustmsot of peicrities in &

mature and stable gystem) and of the rESCUEICE, 8FLTT 211y of ESBEOWeL,

gvailable, Nevertheless there are same common trends ed issues vhich

may throw light on the options in Jordan.

2. Water management car be iefined as the 2rt of maimtnining &

satisfactory balance betweer :he {often copflicting) demsmds of users
and the natural resources 6 3 coun%ry or Tegion - with en eye, of
course, to the longer term im+ampgts cf the cormity. Tne instyuments
and practices whick reconcile demands wiik :“EE-‘J‘L’_‘J:.‘IQE inslude laws and

regulations, charges and subsidies, togetheT wiin encineering works and
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operations based on combinations of storage, conveyance and treatment.
Natural water resources vary tremendously from place to place, depending
on average rainfall, rainfall variability, other climatic factors,
topography and geology. Demand characteristics depend on population
intensity and distribution, industrialisation, irrigation development,
affluence, energy sources and the degree of envirommental concerm.
Almost every country has some unique feature or custom, so there are

unlikely to be any universal recipee for good management.

3, Resource and demand characteristics have interacted with history
and political structure to produce mumerous legal codes and management
patterns. Nevertheless two broad trends of water law are commonly
defined. One recognises formal rights and priorities sanctioned by

the state or arising from some initiative in the diversion and useful
application of water (prior appropriation). The other treats rights in
natural flow as a facet of land ownership (riparisn rights) and on the
whole does not countenance their appropriation at the expense of other
landowners, but recognises some important rights (especially navigation)
as attaching to the state. Not all traditions fall cleanly into ome of
these categories but many ok the systems of regulation which have
superseded these traditions of resource allocation can be recognised

as adaptations of one or the other.
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4. One can alsc identifs two typical sets of water management problems
loosely associated with the areas where these two traditions prevailed.
In arid areas or those with prolonged dry seasonf and hence big
consumptive demends for irrigation the problems ave those of sharing
out inadequate quantities oT extending them by storage, giving established
users a secure riz=t of supply and coping with salination. In meny such
areas irrigation supported bY massive over-yeer storage has been seen

as the key to majoT nevw developments and has been a major preoccupation
of goverrment often applving central funds through a single-purpose
agency or ar ad-hoc regional suthoritv. On the other hand in humid
countries where congested population and {ndustry have generated
poliution anc mutually interfering trpes of use there are very complex
options in water management although often no intrineic problems in
generating adeguate I[lowe. Public water supply and removal of liquid
wastes are amorng the many services needed to support development; a
response rather than a lead. They generzte comparatively little
political inter=sT most of the time, although envirommental issues have
kindled public izteresi & recen® years.

ST Some of the iargcer countries have both sets of protlems in good
measure. Many of itne countries which have been revising their management
arrangements most vigorously in recent years (for instance Britain and

neighbouring countries) fall into the second gTOUp. Whatever the
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pressure of immediate problems Jordan's longer term concerns presﬁma‘bly
bring it into the first group, for whom the effective exploitation of
the pational water resource(i.e. of all available flow and storage within
acpa :conomic 1imit) is a vital long-term objective. These distinctions
ore fairly obvious but it is important to bear them in mind when

sypraising and devising management machinery.

' 6. Pevertheless *there may be some interest in discussing management
strvoture and instruments in countries with different problems. There
will be some references, for instance, to the current set up in England
and Wales not only becazuse it is the ome post familiar to the author but
slso because it reprosents an extreme of simplificaﬁim of structure
and integration of management functions, and tims in a semse a point of
-aforence. There the 1973 Water Act brought into being tem regional
water suthorities, within river basin boundaries, having exclusive or
aubstantial responaibility for all the functions set out at b, ¢, 4, €,
£, b, j, and k in paragraph 7 below. Bul elsevhere almost every feasible
permitation of these responsibilities has been considered or tried at
gome time, often complicated by differing arrangements at federal and

provincial levels of govermment, and most of them have been made to work.

ARRANGEMENT OF MANAGEMENT FUNCTIONS :

Ta Different structures of water management are different ways of

grouping an array of tagks, which might be identified as:-



b)

d)
e)

f)

g)

h)
3)

= 5 a

Development and emunciation of national water policy: (division

of responsibilities, broad priorities, sources of funds,
distribution of benefits).

Allocation and policing of rights to water resources (including
the use of water in nature for all legitimate purposes) and
resolution of conflicts.

Hydrologic data measurement, processing and publication.
Planning of resource use and system development

River basir management, including the provision and operation

of regulating and control works for rivers and aquifers, for
the purposes of flood ccatrol, drainage, irrigation and other
supplies, power, river navigation, fisheries management,
quality contral and recreation.

Provision and operation of piped services for genmeral public

use especially in urban areas:
(i) supply works including sources, treatment, distribution
(ii) waste works, including sewerage and urban drainage,
sewage disposal.
Provision and operatior of other services, including local

irrigation and drainage networks, industrial water gystems,

canals etec.

Monitoring and protection of water quality in nature.

Support services, such as research in water technology, trai ing.
P Zedesie



¥) Finance: raising of capital and reverue for these purposes,
together with public accountability for the level of gervices
and use of resources.
The above can be further sub-divided ; in some degree they overlap.
But the essential choices in organisation lie in the re-arrangement of
these runctiops, Aand ju the zccompanying subdivision of responsibilities
by geographical area, such o3 river asins, and between central and

local organs of govermment.

8. The firit of these tasks (a) is usually the function of legislatures
and departmerts of govermment, perhaps advised by ad-hoc commissions.
Effective management is aided by concentrating reaponsibility'in one

or two ministries but this is rarely achieved. Because of the separate
historical origins of their various concerns with water, ministries of
agriemlture, industry, power, housing, transport, finance and defence
are mii+- often Aeeply imvolved, cften to the detriment of any clear
evolution and apolication of policy. In many countries efforts have
Leer. made, with mixed success, to give 2 gingle department (perhaps a
com~-ite iepartment of enviromment) 2 leading role or else to effect

¢ —nT4inat’on through inter-ministerial councils cT agencies on the fringe
0. g *erament, The latter mizht also have responsibility for (c) and/or

(1). T™e more limitec the Tesourctes 0f axperienced management available
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the more important (from the standpoint of those to wbom water is a
prime concern) it is to avoid dispersing it among departments w##h

narrow cqnstituencies and conflicting aims.

9. Responsibility for (b) is usually divided between the administrative
organs of govermment (perhaps represented by special purpose water

rights commissiors) and the courts (sometimes a special judicial tribunal).
The role of the courts has been greatest where the tradition of pure
riparian law was strongest, but as will be seen this is becoming a

thing of the past. Exceptionally, as in BEngland and Wales, the authorities
responsible for basin management and water services have been given
responsibility for the allocation of water rights to themselves and
other users, with some provision for ‘refereeing' by ministers and with
the aid of the courts in enforcement. But in general the arguments for
keeping rights allocation geparate from management respensibilities

gseem to have prevailed.

10. Datalmeaaurement, processing etc. may be mainly the job of a
national agency with no other major responsibilities in water or may

be shared with the authorities doing planning and/or maragement. The
latter are bound to have some data collection activities and are usually
well placed to ser&ice weather and gauging stations economically and to
secure data relevant to their needs (for instance, well co—ordinated

quantity and quality data), with some central guidance on gstandards and
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techniques ané perhaps centrzl archiving and publication. Planning'can

be no better than its cata base.

11. The strongest theme in water management during the last generation
has been a call for better co—ordinated plarming of systems based on
inter—dependent resources, such as those of a single drainage basin,

and the examination of wider options in the deployment of financial

and other resources. This has arisen because of the increasingly
evident conflict of competing demands - for interconnected ground and
gurface waters; for maintained river levels and flows, consumptive uses
and inter-basin transfers; for clean supply rivers and econamical waste
d;sposal; for flood control, good drainage and water conservation.
Ultimately the flows, patural storage and natural purification caﬁacitiea
of a basin (as modified by man's intervention) constitute a single
resource, and it is not easy to see how two or moTre organisations can
separately and effectively plar its use once the buffer of a comfortable
surpi;S has begun to disappeaT. The need has been accompanied Dy --and
has stimulated - the development of techniques of modelling and system
analysis which have made 1t more feasible toiplan the best use of inter—
related resources. 3asin slanming bodies to co—ordinate local or even
national executive bodies have been adopzed ir some countries, sometimes
with influence through access 10 government,_sometimes with useful

financial powers. Tl sewhere planning has been fully integrated with
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basin management, making for less detached but probably' pore effective
planning. Such integrated basin agencies may require some machinery of
national co—ordination to achieve, say, transfer of 'flows' or sharing of

storage.

12. - Services to towns and villages (£) have nearly always been of local
origin and many remain local in character. Many were, and some remain,
private or mixed enterprises. With the growing size of towns mutual
interference and impacts on other wateT interests become inevitable, but
there is a natural and wise reluctance to remove the services too far
from local control and local financial accountability unless absolutely
necessary. In mmid countries with large industrial comurbations these
gervices (especially waste disposal ) nevertheless account for most of
the spending on water and may dominate the problems of basin management.
In England and Wales they have been merged with basin management and
planning in integrated regional agencies (with ihe exception of some
private water companies). This again is an exceptional development for
which there may be little case in countries wiiZ a moTre scattered
population and more distinct local characterist=cs. On the other hand
integration of supply and waste services, unknowz in Britain before 1973
but not unusual eléeuhere, is probably an economical form of management

in most places.

13, The services mentioned at {(g) are usually the province of private

enterprise or associations »f users, with or without government assistance
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although large scale works may be undertaken by govermment agencies.

There is a very wide arrey of management arrangements, strongly

influenced by local traditions, and little can be said by w&y of I_
generalisation. 3ut in many countries they play a vital role in water
managejent and some of them {strongly established i:rigatidns associations;
well developed private systems of industrial water supply) are important

influences on the system of allocating water rights.

14. Protection of the emviromment and of rescurces for future use is of
growing importance, especially but not solely in the congested industrial
societies where the enviromment is most at risk. The vigour of public
reaction to envirormental abuse(which led to the setting up of a special
purpose agency for instance in the United States) has produced pressures

for a frontal attack on the discharge of pollution. But sensible priorities
in envirormental protection can only be developed in the context of
comprehensive planning and the discriminating application of controls

on resource use, such as abstraction and discharge pe;mits, charges etc.
where they will do most good. There are therefore atrongllinka with the
jobs of basin planning and allocation of wazeTr rights. ﬁonitoring'ia

an aspect of data acquisitiﬁn (c) and can r=obably be doﬁé most economically

by the basin management agency (as in Bnglazmd and Wales). But there are
clearly some arguments for a WMOTE sovously disinterested public agency,

especially where the management zZ2NCY contributes much of the pollution

load.
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15. Point (k) is obvicusly =7 great iﬁportance and greatlylinfluences
the whole style of managementi. Tne regional development approach, at

one extreme, has been based orn thes massive injection of capital, from
central goverrment or elsewhere, ané especially in the case of sponsored
irrigation, flood contrcl and navigation projects, the beﬁeficiariee have
ofteﬁ been expected to contribute only a fraction of the total costs.
Development agencies have often been free to subsidise one service (say,
irrigation) from another (power). At the other extreme recent changes
and pressures for change in management in industrial countries have

often been directed towards identifying the beneficiaries of water use
more precisely and distributing the cost burden accordingly ("The polluter
pays™" etc.); and towards self-supporting local water services. The
allocation of water rights through modern s}stems of permits, and more
particularly charg;s, contributes to the same end‘(a partially self-
regulating water economy) and loses some of its rationale in the face of
a political decision to give a region a 'lift' through development.

These issues are often tied up with/;?fitical status of the various
units and levels of authority. Which are to have a local political base
(as for instance, a composite regional authority, which may be composed
of representatives of centrzl, provincial or locai govermments and various
sectional interests) and which are to function as administrative arms of

a central political authority?



16. Thiz has often been taken to mean the award or recognition of an
individual right to take water from a stream, or from underground, for
some purpose. A brief reference to the traditions in this field was
made in paragraph 3. In many countries these have been modified or
superseded by statutory permit systems, and this trend seems likely to
coptimue. But the subject can also be said to embrace the allocation oT
demial of other rights, notably the right to right to discharge (polluted)
wvater which is often subject o permit also, and to the impositian of
charges in comnection with either abstraction or discharge. Closely
1inked with these is the allocation of water between actual or potential
abstractors and the residual gtreamflow by the determination of 'minimam
acceptable flow' or prescribed flow below an abstraction point, to
govern abstraction, and the award of priorities %o different classes of
use such as domestic, irrigation etc. Statues oT orders and the accompanying
anthorisation procedures which place particular gources at the disposal
s a water supply authority or within the jurisdiction of a regional
management authority might also serve as allocative instruments. There
interstate
ie also the particular issue of international or/sharing of waters. The
ingtruments used and proﬁlems involved in any of these might presumahly
be open to discussion under this heading. There aTe alsc the related
igsues of plarming to secure an optimm pattern ~¢ allocation of sources

to specific zroups of users, OT of storags voliumes shared between supply
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-githavities ot beitween river management functions, and the reallocation
o1 Tesuwlses ind costs as circumstances change Within a country these
might sometimes have to be resolved through a national master plan

with over-riding provisicns for re-allocation.

17. England and Wales can again serve as a clear-cut example of the
virtual abrogation of traditional riparian ‘ater rights and their
replacement by a system of licenses, now operated by the regional water
authority. This system was introduced in 1963, but some control over
groundwater had existed earlier. An element of riparianism gurvives in
that an applicant for a surface water licence must occupy land adjoining
a watercourse. Charges are also imposed, according to the amount of water
licensed for abstraction, the circumstances of its diversion, use and
return, its quality and other factors - that is to say, the total impact
of the licence on the -reaources available to the commmity, and the
revermue is used through a 'water resources' account to cperate the

gystem and develop further resources. There is also provision for revoking
licences on payment of compensation. In a sense, therefcre, there is
potential for a ‘market! in water resource rights. Discrarges have also
been made subject to consent and to any conditions the water authority
gees fit to impose. So far no charges have been introduced for the

right to discharge, but in other countries - France, Federal Germany,

the Netherlands, among others - such charges apply in vary:.ng degrees.

In countries and regions with an 'appropriation’ tradition, such as
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western U.S.A., proposals for permit gystems have had more regard for
the maintenance of established priorities in water use, and provisions
for the revocation of permits, and for charges, have met with more

resistance.

18. The use of designated minimm flow has also been pursued as a
broad allocative device, often witn very 1imitecd success. Minimm
quality targets for specific river locations may be similarly used.

A vital consideration in river management is the inter-relation of
quality and quantity. Allocative arrangements may fail in their purpose
if this is overlooked (for instance, because of high galination of
reaidual flows, as in the Colorado). Flow augmentation and treatment
for the restoration of water quality must ofter be considered as
alternative stepe to the same end, and this has been one of the
arguments for integration of the successive stages of water cycle

mznagement.

19. Another factor which may dominate the problems of allocation is

the variability of natural flows; gince it is in circumstances of

extreme low flow that the allocation becomes ==itical. Absclute
priorities of use are sometimes inadequate ani ineffective and
apportionment rules may be required - for instance hetween abstraction
and residual flow or between stcrage for irrigation ané flood detention -
which take account of the state of flow and other relevant circumstances.

For this statistical knowledge of flows 1is needed.
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20. Arrangements for the sharing of flows and storage, costs and
benefits between couniries, regions and organisations may all be
complicated in their different ways by these considerations. The

- resulting arrengements are inevitably a compromise between simplicity,
equity, security in foreseeable conditions and flexibility to meet
changed circumstances. The tests of any such arrangements, as of any
gystem for the allocation of private user rights, must include equity
and political acceptability in the local context: effectiveness in

serving their purpose and providing incentives to efficient resource

use; the ease and costs of administration and enforcement; and adaptability

to change.

SUMMARY .

21 It might be useful to round off this sketchy introduction with an
aide-memoire of some of the salient points and (overlapping) issues
which should not be overlooked and which may be among those deserving
of discussion:-

Management structure:

Primary political purpose: by what tests will performance be judged?

Effectiveness in deploying available sources of manpower etc.
Continuity with established institutions and public attitudes.
Problems of co-ordination within govermment.

IThe scope for regionalisation of planning, management, resource
allocation.

Integration or separation of the hierarchy of services?:-

Tegional and local
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clean and dirty waier

executive managemerd with plamnirg

n .l data acquisiiion
v " rights allocation
n n envirommental protec tion

The location of financial accountability and the political gtatus of
organisations.

The roles of public, private and mixed organisations, associations etc.

Allocation instrum=nts:

Coptimuity with law and tradition: absolute national priorities.
Security ol established rights versus Mexibility for future
economic advantage.

The role of regulation versus economic incentives (charges etc.).

Costs of administration and problems of enforcement.

Tecting or rights in public water athorities: authorisation procedures,

gharing and reallocation of flows, storage.

T1. inter—relation of quantity and quality.

~ ow variability: the question of relative reliability for different
purposes in circumstances of diminishing f{low.

‘he data base needed foT sophisticated zllocation. .

International/interregional gsharing.



