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Abstract

This thesis examines the operation of water pollution control
measures within England and Wales, especially over the last 20
years. The Northumbrian Wat_er Authority was chosen to illustrate
these various measures at a regional level. A contrﬁst is made
between theoretical, historical, legal and practical aspeets of
this topic. An attempt is made %o show how various constraints
limit the extent to which anr ideal effective pollution policy can

be implemented,
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Chapter One

Introduction

This study exsmines the evolution and implementation of water
poliution control procedures in England and Wales, especially within
the last 20 years. Evolution is implied not only in a historical
sense, but more particularly in the modifications and adaptations
which may take place between the initial conception of a measure ag
a theoretical idea or ideal, and its imp]ementatibn ag a practical
measures It attempts to explain how and why any modifications take
place and at what stage these alterations have occurred.

To illustrate the possibilities of a process of policy modi-
fication, four different types of polluiion control measure have
been examined. Each shows an:aspect of the poasible ways in which
a policy may be altered as it is put into pfactice. The four
measures chosen are briefly summarised here:

1. Direct Regulation

Many theorisﬁs, particularly ecologists, uphold the wiew that a
pollution problem may only be dealt with satisfactorily by control
over the exact nature of any effluent discharge. Such a control
seeks tb impoge limitations on the quantity and quality of a wvaste,
and as a final sanction impose a total ban on its disposal. To
1llustrate such a method of direct regulation the consent pro-
cedure as operated by the Northumbrian Wéter Authority (N.W.A.) is
examined (Chapter Four). The consent system is the longest
standing form of contrel, barring the use of common law, currently
in use in Britéin. It has undergone relatively 1ittle change in
form, except for an extension of its dontrol to new areas. Reeently,

however, the orocedure has undergone significant reappraisal,
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particularly by the water guthorities, ag a result of implications
of certain seetions of the 1974 Control of Pollution Act. Such
changes can be seen = being in conflict with other conceptions of
the ideal system of pollution control, (Chapter Two).

2. Indirect Regulation _

Some economists have argued (1) that the problem of pollution, as
it is seen to exist by them, can only be effectively dealt with
by use of incentive charging methods. In such a system, charges
are imposed on.polluters in proportion to pollutant load, in such
a way as to encourage the reduction of thatlload (Chapter Two).
For example, water authorities, for many years, have had the power
to charge for the costg of dealing with trade effluents. However,
1% 1s only recently that such charges have been made on a uniform
and rational basis. Until the present, moves to introduce a
gcheme of 1ncent1ve charging have been resisted. The reagsons for
this resistance are exsmined (Chapter Two).

3. The Operation of Sewage Treatment Works

Treatment plants are the principal instruments by which, water
authorities ma;zzzggn;hgf water pollution. Resppraisal of their
efficacy took place with the reorganigsation of the water industry
following the 1973 Water Act. Many constraints, mainly financial,
have limited the exteﬁt to which a comprehensive improvement in
river quality might be achieved, despite the aspirations of govern-
ment and water industry alike, to the conﬁrary. The limitations
which operate within the N.W.A. are examined in (Chanter Four),

L. The Control of Pollution Act 1974.

This Act is the single, most comvrehensive, pilece of legislation

ever to be introduced on the Subject of pollution econtrol in
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 Britain. Tt covers four main sources of pollution, Section IT

is devoted to water pollution, the others being land, noise and
air pollution. It was enacted éfter a period of considerable
debate both publicly and within government. Chapter Four dis-
cusses in detall the implications of this Act, partidularly with
respect to its impact upon consent and charging systems. Chapter
Four uses this piece of legislation to illustrate a model of
policy modification.

The N.W.A. was chosen to illustrate a pollution problem at
a regional level, and the attempts made, using the various prac-
tices available, to counteract that problem. The N.W.A. was one
of ten multi-purpose amthorities (Figure 1)} established under the
1973 Water Act. The area under its control largely coincides
with that of the former Northumbrian River Authority (N.R.A.).
It extends over an area of some 9,274 8qekm., embrading the
Metropolitan County of Tyne and Wear, the Counties of Northumberland,
Durham and Cleveland, and small parts of Cumbria and North
Yorkshire. It includes three major river basins, those of the
rivers Tyne, Wear and Tees. |

Reorganisation brought about a radical redigtribution of
resppnsibilities. In the case of sewerage and sewage disposal,
over gseventy separate authorities were amalgamated under the N.W.A,
A1l functions previously exercised by the N.R.A. ~ water resources;
land drainage, fisheries, and the prevention of pollution, became
the respongibility of the N.W.A.

A'pollution problem is recognised in the more populated and
industrialised areas of the N.W.A. region. In general, the

quality of non-tidal rivers and streams gives 1ittle cause for
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concern. () Almost without exception; the rivers of the northern
and western parts are considered to be of satisfactory ruality, in
that they ~re clean, well oxygenated and capable of supﬁorting
fisheries. A number of them are used as potable water supply
SOUrCES. Howevef in the central, southern and coastal parts of
the region, the volumes of sewage, trade effluent and minewater,
often appreciable in terms of total stream flow, result in coﬁ-
ditions which apre lees satisfactbry. The pollution problem in
tidal waters and estuaries is particﬁl&riy severe (3).

The tidal Tyne receives untreated sewage from a population
of some 870,000 people (2) and a large muber of polluting trade
effluents. .The latter come from two sources: firstly as direct
discharges made from factory to stream, and secondly, as indirect
discharges made to rivers via the public sewerage systems. The
tidal Wear receives untreated sewage from approximately 300,000
people, along with a limited number of polluting trade effluents.
The tidal Tees receives untreéted gewage from over 350,000
people, and a further polluting 1oadr(greatly in exceass of the
sewage equivalent) from discharges of trade effluent particularly
from the chemical, petrochemical and iron and steel industries.

Tt is estimated (2) that over 802 of the tobal organic polluting
load discharged to the Tees'estuary is derived from trade effluents.
In addition there are problems of toxicity, due particularly to

the presence of phenols, cyanides, heavy metals and ammonia,.

Chapter Two outlines conditions as they existed in the late
1970's, Steps towards the rehabilitation of all three estuaries
have been taken. - Sewerage and sewage disposal schemeg are in

progress oh both Tyne and Tees estuaries. Significant reductions
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have been made in recent years, in respect of polluting matter
originating as trade effluents. This has been achieved often by
voluntary efforts of industrialists.

In addition to a considerable pollution problem, the N.W.A.
area suffers ffom many other social and economic difficulties,
not least being the sustained rate of high unemployment and the
substantial run down of traditional industries, partieularly
ship-building and repairing, heavy gngineering and coal mining.
Many (4) stress the importance of attracting new industry to the
area. There 1g thus the potentiél for a conflict between the
desire for industrial prosperity and the need to control pollution
by imposing limitatiﬁns on industrj.

The problems within the N.WfA. reflect many of the problems
present at national level. The last 20 years have seen increaging
concern over pollutant levels in British riversi in particular
in relation to the guality of tidal and estuarial waters. Britain
has a long history of pollution control legisletion (Chapter Three),
with the result, for example,.that approximately 94% (5) of the
population of England and Wales is provided with main drainage, and
over 80% is served by municipal sewage worké. In addition,
approximately 70%Z (6) of all industrial and commercial effluent
i disposed of via such works, |

Despite this background, England and Wales have a considerable
pollution problem, Chapter Three illustrates the extent of the
problem. . This study seeks to examine some of the reasons for the

failure of past legislation (Chapter Three) and presents fachors

-which might hinder the implementation of a Tully effective

pollution control poliey.
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Chaptef Two outlines t"e prescriptions given by theoretical
ecologists and economists for an effective control policy.
Chapter Four details policies for consent and charging practice,
and outlines the ways these are being adapted, principally in
response, respectively, to the Control of Pollution Act 1974,
and the financial constraints of the 1973 Water Act. The 4iff-
erences between theoretical stances and present practices are
noted, Chapter.Four concludes with a section on the actual
practice of the consent system and contrasts this with state-
ments of préctice given eaflier.

Chapter Five attempts to draw together in a model, the
themes of policy modification introduced in earlier chapters.
Thig model is illustrated with particulaf referencé to the four
measures outlined above. This study 1s not, therefore, looking
at a particular measure and trying to determine whether it has
changed the volume of pollution, but is examiniﬁg the evolution
of an entire set of measures. More particularly it is looking
at the mechanisms and pressures within socieﬁy which will dgter-
mine whether a policy is initially formed, strengthened, altered,
adopted or entirely dropped. It attempts to point out the
factors which will alwaygs prevent adoption of a fully effective

pollution control policy.
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Chapter Two
Theorieg Concerned With Pellution

Intiroduction

This‘chapter is principally concerned with a comparison of
the ways In which the sciences of ecology and economics have
analysed the problems of environmental degradation and pollution
control, A short synopsis of ecology and economics is given as
background to, and part explanation of, the various solutions
proposed for the abatement of pollution. Tt is recognised that
this is in no way a definitive survey of all possible solutions
or theories, but only an attempt to present a consensus view.

This chapter ftries to demonstrate how a variety of con~
clugions have been reached apparently from the same date, but
from different ﬁheoretical stancegs, BEcology and economics were
chosen to represent such theorising because of their current
involvement with policy formulation and their apparent con-
flicting views. In Chapter Four theoretical solutions are com-
pared with actual practices and an attempt is made %o explain

differences between the two.
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2.7 Ag an ecological issue.

211 A gynopsis of ecology.

Bcology has been definnd (1) as the study of "the inter-—
dependencies of living things, both between themselves as specles,
and between them and their environments" or as (2) "the gtudy of
the structure and function of nature".

It iz seen as having develcued from a sub-branch of biclogy
into a major inter-disciblinary science, linking ﬁogether biol-
ogical, physical and social sciences. The main features of
ecology are briefly outlined below, particularly those aspects
which demonstrate a connection with economics. The relationship
between ecology and economics is more fully explored.in Section
2e3

A system of living things in relationship with their environ-
ment is called an ecosystem. 4in eéosystem is not a static entity,
but is contimiously developing and changing as a result of the
stresses placed upon it. An ecosvstem can.be considered to be
attempting to evolve towards én optimum state. This iz defined
and described by two basic concepts. Firstly, theré'is the idea
of biomzss -~ a quantitative measure of the organic matter conﬁent
in the system (stock). Secondly, there is the notioﬁ of product-
ivity - the rate of change of biomass (flow). 4 system is con~
sidered to be nroductive if biomass.is accumulaﬁing. An optimum
state is éaid to exist when bicmass is practically constant. An
alternative name, therefore, is the steady state (3,4,5).

An ecosystem, like any economy, has inputs and outputs. The
two categories of inputs are energy and materials. A1l systemé

depend on a continuous external surply of energy (ultimately golar
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erergy) to maintain themseives,' This flow is uni~directional,
that is without the possibility of re-use. Systems are also
characterised by flows of matters, which unlike energy flows, are
capable of re-use by recyecling. Stable.ecosystems.have developed
highly efficient methods of recycling vital minerals so that
losses from the system aré at a minimum (6). Stocks, are there-
fore, maintained at almost a constant maximum.

Many ecologists believe that as an ecosystemfmatures, that
1s, approaches the steady state, the more species it is likely to
contain., In consequence, the system is also likely o be more .
complex in so far as more inter-relationships must now exist. By
increasing the number of these relationships the eﬁtire system ia
strengthened. As a result an essential preresuisite of ecogystem
stability is that it supports a maximum species divergity. |

The cuestion of stability is central to ecologists' criti-
cisms of economists' approaches to the management of éystems (or
economies). Tt is argued that modern technology, énd the forces
of economic growth, produce speeialisation rether than diversifi-
ecation.in actiﬁities. This must, it is reasoned, lower ecosystem
stability. Criﬁicisms apply particularly to the medern agri-
cultural technique of moncculture, but can be extended,

theoretically, to all forms of production(7).



- 18 -

24142 Pollution and ecolooy.,

Ecogystenm stability implies the ability to withgtand exogenous
shocks; natural, such as climatic changes, or manwﬁade, forﬁexample,
pollution, It is argued (8) that man cannot affect his environment
detrimentally without serious repercussions. Some suggest (9) that
man may even endanger hisg blclogical survival.

Pollutants may'act in three ways to interfere with ecosystems
and environmental adaptability (1). First, they may act to speed
up the processes of evolution, to the extent that associated pop-
ulations cannot adapt at the samé rate, resulting in their
elimination. Diversity, and thereforé, stability is reduced.

Thus a habitat may become suitable for only one type of species.
An example is the addition of large quantities of mitrients to
water bodies which produced'ialgal—blooms', which may be to the
detriment of other populations (10).

Secondly, pollutaents may interfere with the various biogeo-
chemical cycling processes. It has been suggested thaﬁ nutrient
losses are at their greatest in an unsteble ecosystems. Pollutants
may be capable of.increasing such losses from the system and thére-
by reduce its stability. Populations, dependent on a given
nutrient stock or flow, will consequently be reducea.

Lastly, pollutants may be directly or undirectly toxic to
supported populationsa Directly as in the case of.poiéons guch ag
eyanides, or indirectly, as in the case of insidious accumilative
poisons. Thisg Jatter group includes cadmium, lead and mercury,
which only become lethal or harmful after building up to toxiec
levels,

Bvery environment has a limited capacity to absorb, and render
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less harmful, pollutants. The quantities absorbed vary depending
on the oqualitative nature of the pollutant. For example, all
rivers sre capable of assimilating limited amounts of organic
matter; by the decomposing action of bacterias. However, beyond

a critical 1imit, the capacity of such bacteria is exceeded and
other forms of bacteria replace them, with subsequéﬁt ill-effects.
At the other extreme are pollutants such as plastic and glass
which are practically inert and therefore cannot be assimilated
into the environment.

Pollution, therefore, has two important facets, quantitative
and qualitstive. It is capable of affecting the physical environ-
ment and thereby the.species compogition within thét environment .
It also has é gualitative dimension, reflecting the technologies
employed in production, at a given level of economic activity.
Every addition of a pollutant to an ecosystem, reduces the capa-
bility of that system to withstand further stresses; it thus
becomes increasingly difficult to rectify internally (1), An
ecologist's definition of pollution stresses thé concepts of
special composition, assimilative capacity, stability and

diversity.
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R.1.3  Egological poligies.

In general, the types of policies advocated o remedy the
problems of environmental pollution, by ecologists, can be
divided under two headings. The first, supported by those who
can be termed pure ecologists, recommend that stresses placed
on the environment should be eliminated or reduced. For pollution,
the type of action advocated is one that seeks to impose limits
on &ischarges which are dangerous beyond the assimilative
capacity of the enviromment. Prohibitions are to be made on
materials which have toxic qualitiess

The second proposed remedy advocates more radical action,
seeking to copy the requirements of the steady state. The
second policy recommends a political solution, whereby society
is fundamentally altered to make the environment more resistant
to stresses placed upon it, and in turn making that society more
gtable, The Becologist's 'A Blue print for Survival' (1972),
probably encapsulates these views most strikingly (8), For
example in a discussion on methods & controlling polliution the
following was noted:

"Pollution control proper must consist of the recycling of
matérials, or the introduction of practices which are SO akin %o
natural processes as not to be harmful. The long~term object of
these pollutlon-control procedures is to minimise our dependence
on technology as a regulator of the ecological cyeles on which
we depend, and return as much as possible to the natural mech-
anisms of the ecosphere, since in all but the short term they
ape much more efficient and reliable®,

Pollution, and 1ts conirol, 1s seen as part of a larger



ruestion of attaining the stable steady state; again from
'Blueprint for Survival': |

"The principal conditions of a shable society ~ one that to
all intents and purposes can be sustained indefinitely while
giving optimum satisfaetion toits members — are: (1) minimum
disruption of ecological processes; (2) maximum conservation of
materials and energy - or economy of stock rather than flow;

(3) a population in which recruitment equals loss; and (4) a
social system in which individuals ean enjoy, rather than feel
restricted by, the first three conditions".

To achieve these conditions several recommendations are
made which include: halting (and reversing) economic and popu-
lation growth; replacement of harmful technologiea by less harm-
ful ones and substitution of technologies by natural or gelf-
regulating processes; decentralis§tion of policy and economy %o
small self-sustaining communities. Some of theée reguirements are
diseussed with respect %o economists’prOposals for a golution of

the pollution problem,
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' 2.2 As an economic isgue. SR
2e2e1 A szgoggig of economics, as applied to the ggxirogmegt.

Economics has been defined as (11)

 "the'study,of humen beheviour and'operation-of'iﬁetitutions
wﬁicﬁ prodoce and dietfibute goods and services for the saﬁis—
faction of human wants, utilising scerce'resourcee; iocluding
those prOVided by man's envlronment“

It is only comparatively recently that the goods and
services provided by 'man's environment' have been'cOQSidered ae;
scarce resourcés. In the past they were'commoﬁiy‘fegerded as
'free goods"available io unliﬁited quantities, End'therefore
almost free of charge, and as such excluded from ‘the scope of
economics. It -is now recognised that all resources aie 1im1ted “
in quantlty, thus the nroblem of their most efflclent manage—
ment hag arlsen. | _

The environment-ﬁas béen?regerded as_supplyihg_tﬁfee types
of goods or sefviceS'(z,.12). Firetly_it'prOVidee'neturei
_ reeources for the production of economic-goods, Secondlj, it
supplies a means of dispoeel'for the residues of production and
the discerds of economic activity. Lastly, it prOV1des a supply:
of natural goods, dlfflcult to quantify on a monetary scale, such
ag a pleasant viev. .

_ It‘has, therefore, become a fUhcticﬁ of econooics,to;bal
 with theee-scarce resourcee provided by the environment. More
etrictly, it has become a problem of integrating'environmental
‘effects within the_economic mechanisms already Operaoing. I is

aseumed.thet.natural feeoueoes may be efficiently‘maneged by

'alloceting costs rationally.
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The problem of sllocation of costs can be subsumed under
two headingé: the problem of internalisation and the problems of -
optimality, efficiency and equity. It is generally agreed by
economists (14, 15, 16), that the problems faced today arise out
of market failures. This is the partial inability of market
mechenisms to allocate natural resources due to the failure of
the price mechanism to account for éuch resources., Thus when an
environmental (or other) effect is not automatically taken into
account by the price mechanism it is called an external effect
(17). "

Opinion varies as to the severity of the pollution problem.
Beckerman {18) (1972), is in no doubt that

"the problem of environmental pollution is a simple matter
of correcting a minor resource allocation problem by‘means of
pollution charges.”

However, other economists are not convinced that it ié such a
minor problem and that its solution is as simple as Beckerman
suggeats.

Classical economic theory states (19) that every economic
agent seeks to maximise his revenue by some socially ugeful
activity. For example, a marufacturer hopes to show as large a
profit as possible by producing goods useful to the community.
There is thus harmony between the interests of the producer
expressed in terms of private costs (and profitS), and that of
the comﬁunity which consumes those goods (soecial cogts),
However, if the market fails to price all resources, then the
privafe cost of production may be distorted so as not to rep-

resent the soclal cost of production, Hence the costs to society
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may be greater than those to private producers as producers are
passing on part of their costs to society at large, thus causing
a misallocation of resources. The effect which results from this
ddscrepancy between the private costs of an activity and the
corresponding social coat is termed an external diseconomy or
negative eﬁterﬁal effect. Pollution may be seenss one such
external diseconomy, in that the costs of damage and removal are
paid by society, rather than by those who created the pollutants
(17). | |

The aim of economists, therefore, is to close the gaps
between private and social costs, by including in the individusl
economic calculations of firms the costs of resource mig-
allocation, i.e. internaiising the external effecﬁs. As, in
this case, such diseconomies imply degradation of the environment,
internalisation implies (1) better management of natural resources
and (ii) maximisation of social welfare by optimum social cost
allocation.

In general, whateve;i%ethod advocated, the aim is to inter=-
nalise the costs of external diseconomies, closing the gap between
private and social costs (20). |

An environmental objective is determined not solely on
economic criteria, but also ﬁy.ecologiéal,geographical, political
and administrative considerations. With an awareness of this,
economists see themselvés in two roles. Firstly, in helping to
define these aims and ensuring that they are compatible with
other economic objectives which are operative in the area under
consideration, Secondly, they see a role in determining and

applying effective instruments for achieving the objectives of an
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environmental policy.

Economists are thus concerned with problems of efficiency
and eouity, how to achieve a given quality standard, at least
cost and maximum benefit, and how to distribute tﬁat cogt.
Bouity demands that everyone must assume responsibility for any
damage they cause, and, if an environmental policy causes un-~
fair redistribution of income, that corrective measures be ﬁaken.
The rerulrements of equity ma& not necessarily be economically
efficient, but must be given weighting as a decision criterion

(12, 21).
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Rela? Pollution and economics.

Given that the guiding prineiple of most economists on this
question is to equate soclal and private costs, several broad
types of theoretical solutions can be recognised (19, 22).

.There are thoge who wigh to permit negotiation between the
polluter and the vietim(s), to settle the best cost allocation
between them. One method of doing this, would be to agsign
private property rights to public goods and services. So, as in
this case, one could purchase the right to pollute, or withhold
that right thus limiting the total pollution permitted into the
enviromment. Other forms of negotiation suggested include sub-
sidies paid by society to prevent firms discharging pollutants,
or converseiy‘firms paying soclety for any damage caused.

More liberal economists argue.that the problem of pollution
is a much more widespread and serious problem than théir eon-
servative‘fellows would claim. As such, minor patching up is in~-
sufficient to deal adeqpately with the problem., Théy-afgue that
the costs of production, as example of e#ierﬁalities, pervade the
éntire economic system. Further, as the benefits of non-pollution
belong to all members of soclety, i.e. are also public goods, it
1s impossible to divide them up for sale, for the benefit of some,
but not others,

Their conclusion, therefore, is that society'caﬁnot solﬁe
this problem by tinkering with property rights for public goods.
Ag they see no reason why industrialists should develop
‘altruistic intentions, they conelude that this is a clear case
for some sort of public intervention, through legislation,

At the opposite extreme to conservative economists are
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radical economists. In some ways the radical economist shares
gimilar views %o the radical, steadv state, ecclogist, both
beiieving.that capitalism and the nrofit motive are the root
causes of pollution and other externality problems.. They
believe that any controls, directly bj regulation, or indirectly
by the use of the price mechanism, cannot work in a capitalist
state. They see the motives of the state as in direct conflict
with the consequences of pollubion azbatement because the
apparatus of govermment is geared towards the interests of
private property. Any measure which seeks to liﬁit profitability
will, therefore, be opposed. The solution proposed is a funda-
mental re-organisation of society, eliminating the profit motive,

the quality of life becoming the prime consideration.
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2e2¢3 FHEecnomic Policiesg.

The majority of pelicy solutions tend towards the conservative
viewpoint rathegigﬂe liberal or radicals Of the three types of
measure - sale of pollution rights, subsidy payments and charges -
charges are generally congidered to be of most practical value.,

Appendix A outlines the general theory of charges and com~
pares tre advantages of this method over those of another form

of control, control by direct regulation (23, 24, 25, 26).



2.3 A comparison »f economic and ecological viewpoint
lewpointg

It has been suggested above that within the disciplines of

ecology and economics a range of opinlon exlsts dn the topic of
pollution and the appropriats methods for its contrel. The |
following guotes partially demongtrate some of the variety of
opinion, and in particular highlight the rift between some
ecologists and economists. _

One ecologist (27) refers %o econonists as seeing the "world
as a commodity® a view which "fails to evaiuate and incorporate
physical and biological.prqcesses“, while one economist (28)
describes ecology as "essentially conservative and non-objective
and as such as a science or a mode of thinking ill-suited to serve
as the basis for developing the central public policies of the
modern worlid".

However, it is possible to find economists and ecologists
who do not seem to be so dilametrically opposed to each other.

Oné such economist (29) has suggeste& that

"the greatest service economists can render to posterity is
to remain gilent".

Even more bluntly Boulding has suggested that

"anyone who believes that exponential growth can continue
in a finite world is either é madman or an economisi®. (30)

17, as Downs\(ZS)_suggests, sconomics or ecology can be
used as the central tenets for planning the future, then the
divergence in thelr respective viewpoints begins to abtain some
impbrtaﬁce. If, for example, the ecologist wrongly.asserts the

requirements of the steady state, advocating policies of zero
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economic and nopulation growbth, material standards of'living may
be unnecessarily reduced., Conversely, if economists are unduly
optimistic, policies based their recommendations may entail
serious risks to the quality of life.

Aecordingly, several basic issues are discussed in relation
to the conflicet between the two éamps, with particular reference
to pollution abatement. Mauch of the argument stems from the
relationship between economic {and population) growth and envir-
onmental guality. The basic question which is asked; is whether
growth itself or its particular form is responsible for environ-
mental degradation? If the latter, do the productive and tech~
nological possibilities exist to change to a less harmful form
of growth? (12, 13)

Radical elsments within ecclogy and economies bélieve that
some form of fundamental change is required. The environmentalist
maintains that an inverse relationship exists betyeen economic
growth and envirommental quality, the root causes being pollution
intensive ftechnology and the market mechanism. The radical
economist would argue that the profit motive is the fundamental
cause, and that these two policles, along with less harmful tech-
nologies, are necessary to reach the conditions of the steady
state, Some econominbs, notably Boulding (1966) (31), have

accepbed the necessity for the steady state as inevitable, drawing

parallels with the economy on board a spaceship. Some ecologists

echo radieal economists in asserting that the changes necessary
are impossible in a capitalist econcmy which must be replaced by
gome form of soeiglism, if these are %o come about.

Tess radical economists have also come o sympathise with the
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view that growth, sconomiec and pooulation, is a fuhdamental cauge
of environmenial degrédationa (23) Though not é view with which
many would disagree, the majority of economigts probably feel
that it is a point which can be taken to extremes. TFour pertinent
poeints car be made. Firstly: is there such a strong link be-
tween economic growth and environmental degradation? Secondly:
technology can be beneficial in alleviating the causes of pollu-
tion. Thirdly: what would be the implications soeially,
economically and environmentally, of a no~-growth society?

Lastly, to follow up the ideas of radical'economisﬁs, could less
pollution be achieved under a different sort of political-
economic system?

To take each point in turn; it is claimed that there is no
direct, straight—forward, link between growbth and environmental
quality. Economists define growth in terms of Gross Nutional
Produet (G.N.P.), which, broadly defined, is a measure of the
output of goods and services sold on the market (21). However
some goods. or services are responsibie fof environmental de-~
gradation (34). Accordingly, the ailm is to cut down or eliminate
those activities thch have the more harmful effeqﬁs, replacing
thege with less destfuctive activities. Further some elements
of G.N.P. could actually be increased, for example the production
of pollution abatement eouipment (35, 34).

Economists have generally assumed that G.N.P, is a rough
surrogate for human well being. Ecologists dispute this use of
G.N.P., pointing out that welfare also depends on non-marketed
goods provided by the physical and social envizonments._ It 1s

claimed that if =11 the costs of a degraded enﬁirohment were



evaluated and subtracted from G.N.P. then welfare, as measured

by this indicator, may not have advanced appreciably, but may
even have declined (37). Thers is a problem of quantification,
since ecologists tend to regard the environment as a priceless
agset, while economists prefer a monetary value at something
considerably less than infinity. Attempts have been made (38)

to adjust G.N.P. for all ummarketed goods and services but with
dubious success, so most prefer the gimple measure of G.N.P. (39).

Secondly, what is the exact nature and role of technology?
While some scologists claim that Sechnology is at the core of
environmental degradation, some economizts take the more honeful
attitude that it may be used to solve the problem, This asssumes
that the appropriate incentives exist to direct polluters towards
low polluting technologies, rather than relying on their chance
adoption.

Thirdly, what would be the impact, invironmental and social,
of a no~-growth poliey? (%, 30, 40). It is felt that it is
impossible to consider no-growth policies without reference to
income redistribution (21). Many feel that 'no-growth' implies
a. stagnation of the current socic-economic system, with 1ittle
possibility of redistribution of income towards the poor. A
similar stance is taken by poor nations in their reactions to
suggestions by afflnent Westerners that no-growth policies should
be implemented in their countries.

Ts ié also argued that a no-growth society is not necegsarily
a non—pollﬁting society - the appropriate formg of technology must
algo be implemented. Further, some economists (40) maintain that
growth may be necessary if we are to afford programmes of environ~

mental improvement (41, 42) and that a no-growsh society would be
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incapable of generating sufficient funds for such schemes. More
over under such conditions the vressurss from other quarters for
2 share of the national budget are likely to be at their most
severe. Kcologists are reminded that their view of the world

is, perhaps, too restricted and that other forms of degradation,
other than that.of the physical environment exist (12). Thus the
claims of slum clearance, health and elucation programmnes and
erime prevention must be weigheﬁ against those of_environmental
improvement schemese Such choices ére a matter for the political
machihery and the electorate.

By way of a gummary, a digest of the typés'of solutions
proposed can be made. These fall into three broad categories.
-1« Direct measures, including the use of regulations.
2+  Indirect measurem, implementation of the price mechanism,

3. Societal regtructuring,
T« Direct meagures.

This hgading includes all regulations imposed by public
bodies upon polluters. This includes absolute bans and imposition
of maximum standards on emlssions. These measures are supported
by most ecologists and some economists, Thé ecologiét aims for
the minirum possible recovery of the environment. His viewpoint
stems from the importance attached %o pollution as a hazard to
health, life, and ecosystem stability. A high value is placed
on aesthetic and amenity value of the enviromaent; the perceived
benefits from a high grade environment o an environmentaligt
are higher than those perceived by the publie in general and
economists in particular. Those economists who support bang and

standards belisve that the vrice mechanism is inadequate as a
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method of control.

The advantages of bans and standeards are that they set a
clearly defined set of objectives, independent of the vagaries
of the market. Thlg is generally preferred by governments as it
produces a clear-cut concept, within the existing administrative
framework. Regulations give precedence to environmental, rather
than economic, objectives, and are the surest way of rreventing
irreversible effects and unacceptable pollution, Their dig-
advantages are that they areAcumbersome and expensive both %o
administer and in the information required for efficient
operation. They do hot aspire to any urineiples of economic
efficiency, nﬁr do they provide any incentive to imprové en the
reculred standard. Direct regulations are consistent with the
reauirements of the.‘polluter—pays' principle (24) in that the
poliuter pays for the cost of achieving the set sﬁandard.
Purther, once the standard has been set and complied with, no
further payment is reouired.
2e Indixectrmeasures.

These measures include payments, subsidies and charges. The
economists' decisions are based on the trade-off beﬁween costs
and benefits. Thus an ecoﬁpmist will weigh up the demands of the
physical environment against those of the social environment, An
economist, therefore, is more closely bound to society's value
judgements - in this case Jjudegements on degirable environmental
nruality and hence, the permissible level of pollution. Prohlems
are seen within the context of the current political and social
situation. An economist attempts $o0 equate social and private

costs to achieve an optimum Jevel of pollution, and therefore an
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optimum amount of environmental degradation, at the minimum overall
cost to socisty as a whole,

To achieve this enuilibrium of social and vrivate coats, the
imolementation of ch-rges is preferred to payments? subsidies or
tax incentives, on the pgrounds of the ecconomic criteria of
efficiency and enuity. The "Polluter-pays" vwrinciple as defined
by the CECD (24), prefers charges; partly on the grounds of
economic efficisncy, and partly because it is morally incorrect
to implement any measure which forces any victim(s) of a polluter,
to pay that pelluter in uny way to inhibit his actions.

3. Societal restruchurine.

This heading includes those elements within acology and
economics which wigh to replace & soclety based on the profit
motive with one that is not. In the case of radical ecologists
this is a no-growth society, aimed at emulating thé conditions
of the well-run ecosystem, The radical economist wishes to
réplace capitalism with some “orm of democratic SOQialism,

eliminating the profit motive, but not necessarily growth,
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Chapher Three

Pergnectives on Zeliution Control

This chapter reviews the historical development of water
pollution control legislation and the evolution of those
authorities responsible for its implementation. It notes the
influences which affected the scope of such legislation. The
interaction between pollution control, river quality and other
priorities of river management are discussed in terms of the
potential conflicts in objectives which may arise, .Lastly,
this chapter reviews the conditions prevalling in the rivers of

% | England and Wales and indicates some of the factérs which have

determined thege circumshances.
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3.1 Uistorical developments
Fela Developments in Britain before 1945

This section examines the changes in the water industry and
legislation relating to pollution econtrol prior to the inter-war
period. It shows how the prevalent ideas and eriteria of
earlier times have been carried on into more recent times, deg-
pite changing circumstances.(1)e

Early statutes, such as the P11l of Sewers of 1531, indicate
that some form of pollution of our waterways has alﬁays existed.
However it was not until the Industrial Revolution that it
became a problem of more than localised proportions. Two
factors combined to bring about an abrupt deterioration of river
ouality, especially within the urban areas. These were the
rapid growth of (urban) populétion and the expansidn of industry.
These circumstances brought about conditions whereby not only
was the volume of waste increased but algo its disposal was
largely re-=tricted %o the urban areas.

Throughout the history of pollution control, the health of
the community was, and is still, the most fundamental criterion
governing water resource management. (The prevention of disease
and its transmissién is one of the basic requirements laid upon
a water auﬁhoriﬁy)o This criterion dates back %o the work of
Dr. John 3now who first established a link between cholera and
sewage {1). His work had a dramatic effect on water éupply and
sewage disposal practices, the consequences of which can still
be felt today (2). A veriod of 'supply-grabbing' (3) was
initiated in whieh local autherities sought to contfol-uncon—

taminated up-stream and ground water sources (4). The
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cohstruction of water supply and sewerage systems began at this
time.

The repercussions of this mode of thinking were numerous.
Responsibility for river quality was given to the multiplidiy
of newly created sewage disposal authorities. As they had no
incentive to have regard for overall river quality they did
little more than colleet waste from within thelr areas and dis-
pogse of it at their boundaries. Each_authority attempted to
devélop its own upland sources, despite the wasteful use of the
regource, tacitly regarding lowland rivers as open sewerg. The
development of such upland sites was given overlto water
engineers, who received what amounted ﬁo a carte-blanche, %o
provide the urban areas with a clean, safe supply of water (5).

The scramble for upland sources showed the need to divide
sensibly available supplies between competing demands. Often
dry weather flow (D.W.F.) (Glossary) was so reduced as to affect
downstream abstraction rights. So, many came to believe that
river wate; should be managed in terms of gusntity and guality;
water sunply being recognised as ingeparable from water quality.
These ideas were expounded by three Royal Commissions (1), set
up in the decade 1265-75, to examine water supply, sewage dis-
posal and river pollution.

Their recommendations included
T Administrative control related to catchment areas, instead

of the artificial boundaries of local authoritiés. |
2. FExploitation of water resources for sensible distribution

to all users.

3. Priority not given over to any one sectional interest.
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However these far-sighted recommendations were largely ignored
and contimued to be go for nearly a century. Instead during
the next 25 years the scope and vowers of the local authorities,
including their role as those responsible for water supply and
sewage disposal, were expanded..

The Rivers (Prevention of Pollution) Act 1876 (Appendix C)
was typical of the ftype of legislation of this period, incor-
porating two serious disadvantages. Firstly, it sought to en-
force local autonomy, making local authorities responsible for
its enforcement., Thus administration was divided between
dozens of urban and rural sanitary authorities between the
source énd mouth of a river. As their responsibility exbended
only as far as their boundaries, each authority remained -un-
interested in water quality downsiream, making co-ordinated
control impossible. This.attitude wag reinforced by a need to
minimise local expenditure, a constraint which implied the
disposal of sewage as cheaply ag possible. Secpndly, the pro=-
visions of the Act made enforcement by local authorities ow.
private polluters difficult, if not impossible to imblement
effectively. Not only were the local authorities the enforcers
of this Act, they were also the principal offenders in their
capacity as sewage disposal agents. This compromised their
capacity to dictate to others. Further, a polluter could not
be penalised if he could show that he hag used th§ "est
practical and availsble means to render the polluting matter
harmless" (1), Even if this had not been accomplished, no
action could be taken that mnterially damaged an enterprise.

In practice terefore, the Act exempted industriai interests
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from the possibility of legal action, consequently giving no
incentive to curb pollutant discharges. 4 further weakness of
this particular Act was that it sought, unrealistically, to
limit pollutieon by nrohibitive measures which were ignored by
most. Desgpite these faults, this Act survived for 75 years
before modifications were made. During the last quarter of the
nineteenth century, the general standard of health of the
community improved. However the overall quality of rivers con-
tinuved to decline, caused by the additional lead from
increasing population and rising econcmic activify. This
gsituation was not aided by the proliferation of local authority

undertakings (A), and came about despite the rapid growth of

- gewerage networks and sewage disposal works. Congiderations of

thrift and the protection of industrial interests prevailed over
that of Improved river gquality.

From the turn of the century until the_SecondIWOrld War,
efforts were made %to centralise control of water resources.
For example, in 1910, a Private Members Bill was introduced in
Parliaﬁent. This sought %o 1limit the powers of water supply
undertakings. These had been criticised for thelr inconsiderate
abgtraction nractices which took 1ittle acéount of other water
users. This was vartly dﬁe to the narrow brief given to water
engineers to extend supplies fto all households, often o the
exciusion‘of other water uses. This Bill would have changed
practices, if it had not been foresta’led by the outbreak of

the Tirst Horld ¥War.
With peace, the Ministry of Health was established, taking

over from the Local Government Board. . It assumed respongibility
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for wéter supply and sewage disposal. Thus health considerations
remained the dominating concerns in the orovision of these
services, theilr vractical implementation beiﬁg committed to the
hands of watér engineers. However, ag an exception to thig, the
Board of Trade had established a Water Power Resources Committee,
whoge terms of reference came %o ineclude conservation of the
national water resource. The Board of Trade's committee drew
attention $o the way different water uses were Separated hetween
many government departments and recommended what amouhted to
nationalisation of the nation's water resource. Central directionj
was to be provided by a Water Commission which would exercise
eontrol over all water allocations. It was acknowledged that
health must remain the vre-eminent concern, the water Commissgion
being subordinate to the Minstry of Health. However it was felt
that such a Commission would usurp the power of the government
departments involved and interfere with the autonomy of loeal
authorities,

However, the idea of éentralisation was not totally
abandor, gd. In 1934 a conference was convened to.cqnsider again
a national water policy. Tﬁe report that followed stimilated
Parliament to set up a Joint Select Committee. This recommended
that a Central Advisory Water Board (C.4.W.B.) should be formed
to represent 411 ‘dnistries concerned with the water resource,
as well ag independent bodies. These inecluded riparién owners,
water supply vndertakings, and fishery boards. The Committes
nurposely discounted giving the Ministry of Health any special
status, on the grounds that such an act would give undue pre-
ference to the water supply service to the detriment of other

interests, particularly those of industry, agriculture and
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fisheries. The result was the formation of a Central Advisory
Water Committee (C.A.W.C.) in 1936. This had responsibility
for advising government Adepartments on water legislation and
all ouestions relating to the conservation and allocation of
water rescurces. Its first act was to consider how the law
relating to nublic water supplies could be consolidated.
However the outbreak of the Second World War oreempted any
action on these matters.

A resuméof relevant legislation is given in Appendix C,
Figure 2. It includes nctable legislation of the inter-war
years, particularly the 1936 and 1937 Public Health Acts.
These were resronsible for establishing control over the dig-
charge of industrial effluent by the congent of the appropriate

local authority.
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3.1.2 Developments between 1945 and 1972

This veriod was one of changing attitudes. The pre-
oecupation with water supply, dictated by the concern for the
health of the community, lessened as the equal importance of
all parts d%:éater cycle wage recognised. It ig also a period
when concrete steps were taken dowards rationalisation of
crganisational units based on catchment areas. This had con~
sequences for the effectiveness of any aetion taken, for
examgle on pollution nrevention.

In 1943, the C.AM.C. produced three reports (7) which
were conscolidated into a government White Paper. A National
Water Poliey' (7)., This was given legislative effect by the
1945 ster het (Appendix C). This Act atbemnted to give force
to some of the idess on waber management which had been dis-
cugsed over the oast century. For example the Act gave powérs
for the compulsory regrouping of water supply undertakings into
gelf-contained units. It attempted to introduce a two-tiered
administrative structure: an advisory C.4.W.C. acting at a
national level; joint advisory committees acting on a regional
basis. However the continuing relisnce on the local authority

Imibedd thtir €ffectiveness
strueture, and the lack of powers granted to these bodie%; A
change in attitudes was indicated by the legal recognition
granted to the idea of man-ging rivers in herms of quantity and
quality. “ater engineers, used to being regard-d as the leaders
against pollution, were now criticised for allowing unnecessary
abstracticn and over-looking other possible river uses, often
to the detriment of river guality. According to one critic:

"There 1s = danger, that in concentrating on the standard
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of effluent discharged into our rivers, we will lose sight of
the need to nresgerve the natural flows already there and in
many cases sadly reduced by existing abstraciions. The two
problems sre of ecual importance”. {9)

However desnite these advancesg, the 1945 Act largely
perpetuated the past system, with its over-—reliance on local
authorities =nd over- emphasis on the imvortance of waber
supply. It remained until 1943 to define the pattern of water
sunply management.

Following a warhtime report of the C.AJM.C. on river
managenent, a government White Paper made suggestions as to the
crganisation of some functicns of water management, including
pollution prevention, under single comprehensive aunthorities,
These were to bhe kmown as river boards. The number of
authorities was to be drastically reduced, their boundaries
defined by catchment areas. Tits recommendations were partly
fulfilled bj the River Boards Act, 1948. This established 32

“river baords, trarsferring to them all functions relating to
land drainage, fisheries and river pollution prevention. As
recommerided, boundaries were defined by natural landscape
features.

This had important implications for the likely effertive-
ness of any pollution nrevention measures. Bach authority had
to have regard for auality along the entire river, ag rivers
were no longer subdivided hetween authorities. Those that paid
for pollution abatement could now be sure of enjoying the ben-
efits of such measures, ratrer than péssing them on to the

author 'ty downstre~m. Similarly, it could no longer be argued



thnt poor river st ndards were due to the ireptitude or laziness
of an upstream authority.

Beyond the stens tzken to improve the administrative
organisation of water resources, the Rivers {Prevention of
Pollutiion) het 1951 (Appendix C), sought to take direct measures
towards pollution abatement, replacing the Rivers Pollution
Prevention_ict 1276, It transferred powers for pollution
control from the local authorities to the river boards. It
attempted to replace the nrohibitive system of ﬁhe 1876 Aet by
two devices, one of which (byelew minimum standards) was
congidered to be unsuccessful and was repealed 10 years later
(10). The other device, control iy consent, had been introduced
by the 1937 Public Health Act. The 1957 Act declared all new
discharges illegal unless they had obtained the consent of the
river boards, {as opposed to the various loecal aufhoriﬁies);
individual consents specifiying the standard of guality and
ouantity of an effiuent.. Thus control, unlike the 1276 Act had
become anticlpatory. It was considered so successful as to be
extended by the 1947 Rivers (Prevention of Pollﬁtion) Act,

Thig Aet brought under its control waste discharges existing
prior to, and therefore uncontrolled by, the 1951 iAct. Sig-
nificantly, for the first time, an unsatisfactory gffluent had
to be treated at least to the conditions of consent,.despite
any additional cost. Penalties included a pericd of imﬁriSOnn
ment or, ag an extreme sanction, closure of the works. However
- the financial penalfies for an infringement of the consent con-
ditions, were in wost cases minimal, a maximum of £100 for a

first offence, 720 ~_£30 being more usual (11)., The previous
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year, 1960, these regulations had been extended to estuaries
and coastal waters by the Clean River (Estuaries and Tidal Waters)
Act.

In 1943, following the Proudman Repert of its Sub-Commibtes
on the Growing Demand for Water (12) and a povernment White
Paper on Yater Conservation (13), the Water Pegsources Act was
passed. The Act formed 27 river authorities plus the Thames and
Lee congervanciess These were regponsible to the Ministry of
Housinrg and Local Govermment rather than the YMinister of Health.
This perhaps indicntes the way in which most health require~
ments had been met; 90% of the populstion now hagd a piped wateﬁ
supply, for example (11). Emphasis could now be shifted
towards other priorities. To implement the new national water
supply policy the minister wag to work through tﬁese ney
authorities, and a new central agency, the Vater Resources
Board,

The rive? authorities teook over all the o0ld duties of the
river boards, including pollution control. .For future develop—
ment they were recuired to estimate current snd future water
requirements and formulate proposals to meet expected demand.
Three areas of general resvonsibility were defined. Firstly,
improvement of river ruality by suitahle works, to augment the
cuantity of flow. Secondly, prevention of excessive abstractioﬁ
which would reduce the flow and adversely affect Quality. Lastly,
management of rivers for the best interests of all users. Thus,
there wag a move away from the vreoccupstion with water supply;
illustrated by the change over to the construction of regulating

rather than storage r-servoirs. Representation on river
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authorities stiemnted to reflect the interes%s of all users,
notable omigsions being the factions for amenity, recreation and
asathetic valuesq.

The consent nrocedure was further extended to include the
discharge of effluents to underground strata; the conditions of
congent being much as those for discharges to water courses.

The 1953 Act also made nrovision for a register in which a
record of all permitted discharge consents was to be maintained,
available for public ingpection., The likely effectiveness of
the consent vcrocedure was improved by giving officers cof the
authority the right to take samples of effluent, to check
whether the conditions were being satisfied. However this right
wag subject to geveral 1imitations.inc1uding advance notification
of when sampling would take place. Given that the river
authorities chose to allocate limited rescurces to a sampling
programme, the opportunities were available for those wishing to
contravene the conditions of consent to do so.

To summarise, several influences can be identified in this
veriod {1945-1972), Historically, the concern for health
initiated a preoccupation with the provision of water supply.
Often this was to the detriment of other forms of river use. It
was left to water engineers to orovide these facilities as they
gaw fit, frecuently resulting in over-irvestment and Short-term
planning. Administration for many years was in the hands of
small self-interested local authorities, between whom overall
co~ordination of pollution control and water quality was prac-
tlcally imvossible. To improvement in circumstances could

reasonably be expected until: firstly, administration was handed
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over ¢ much Iarger units, based on catchment areas; secondly,
measures instead of being unreslistically prohibitive, were
related to the individual polluter; and lastly, supply was
given emual rather than over-riding priority with other river
functions. By the 1960's several hew ideas were being intro-

dueed which can be geen expressed in current legisliation.
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3¢Te3 Current legislation

Despite the fact that the 1963 Vater Resourceé Act had been
halled ag

"o gilant step forward in England's response to contemporary
water problems" (14)
the Act lasted barely 10 years, and was superseded by the 1973
Water Act. Amongst its other responsibilities, the 1963 Act
had required an assessment of the of the availability of supply
and likely fubure demand. It was soon apparent that in many
authorities a deficit would soon occur. in conditions of ghort-
age the intersction between guantity and quality becomes
important. It became accepted that efficient management of water
resources did not imply vrovision of 3 unlversal water aupply to
drinking water standards, but eonsuring a range of qualities
sultable for a variety of uses. The river anthorities were
faced with the problem of how to satisfy these re@uirments given
such constraints as a limited budget, conflicting demands,
agsthetic considerations, and a need for an equitable distrib-
ution of costsg.

These ideag led to a reappraisal of water resources.
Until then, if a demand (recal or otherwise) could be envisaged
then steps were taken to satisfy it. This has been described as
a ‘supuly—fik' (15). Mow, cloger ocxamination was made of the
exact nature of any demend, and even new measures, such ag
demand man%gement, for example by mebtering (16), or tariff mani-
pulation were considered (17, 17).

Indlcative of the changing attitudes of this period are

the ways in which ecconomists became involved with the waber
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Industry. Firstly, as a finite limit to supply could now be
envisaged, economists, traditicnally concerned with the
allocation of scarce resources, brought their skills to bear.
Secondly, moves were made to treat water management as an
industry with inputs, expenditures and a product, as any other
industry. FEconomistsg, therefore became involved on this second
count,

Thege typeg of difficulties and changed attitudes led to a
1971 C.AM.C. report 'The Future Management of Water in England
and Wales' (19). After general discussion with 21l parts of the
industry, the 1973 Yater Act wasg passed.

Coming into force on the 1st April 1974, this Act radically
gimplified the fragmented organisation of water resources,
These had been administered by just over 1600 authorities, which
exlsted until then, despite the efforts towards émalgamation,
made over the previous 25 years. Overnight these were collapsed
into 10 multi~-functional regional water authoritiés, responsible
for every aspect of the hydrological cycle. (Figure 1). Their
boundaries were defined by cabchment areas. Although each
anthority ie autonomous, they are co-ordinated nationally by
the Naticnal Water Council (I.J.C.).

New regponsibilities fall into three categories. Firstly,
the 1973 iet attempted to make good the lack of representation
for amenity, recreation and sesthetie intersts, which were
noticeably omitted from the 1963 Act. Tt is pessible to  ascribe
this to a change in societel values with a higher priority
attached to these than previously (Chepter Two)s Secondly, a

nrovision is made for the repular survey of water resourceg, with
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regard for availability, demand and quality in relation to existing
ard prospective uses. These surveys are intended to lead to a

more efficient management ofrwater and a higher overall quality
sbandard. Much more emphasis therefore is placed on accurate
information and careful prediction.

Lastly, and perhkaps most importantly, Part 3 {(Schedule 3)
of the Act, lays new financial obligations upon the water
authorities. Tt established that each authority should be self-
supporting, with revenue tc be raised by a system of charges on
those who benefit from a vrovided service. Government, while
permitting borrowing for investment schemes, imposed a collec~
tive overall limit of £3750 millions (20, 21). As the river
authoritics handed over debts of approximately £2200 millions,
along with a stock of poorly repaired 6r antiquated equipment,
it can be seen that these new financial obligations must have a
fundamental effect on water management. For exumple, managerdial
success would be measured not by the involvement with nrestigious
orojects, as was the tendency previously, but by profitability.

Lastly, in this section on current legislation, mention
must be made of the 197/ Control of Pollution Act, This is the
most major and comprehensive vpiece of legislation on pollution
control and ernvironment protection to date. Thig Act ig the
first ever to consider all forms of pellution (22), T4 ye=
enacts much of the 1951 and 1961 River Acts, and so repeals
these, and parts of other related Acts., Details of its pro-
visions are outlined in Appendix € and Chapter Four, but mention
is made of the provisionsg for greater nublicity for details of

effluent discharges.,
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3.2 Current conditions

Thig section attempts to 1llustrate, by means of tables,
diagrams and short comments, some of the facts of river quality
and sewage treatment plant overation in England and Wales, and
the N.N.A.‘areau Of necessity data is limited to the 1960's
and the early 1970's.

It examines some of the factors which have affected trends
in river conditions and efficiency of plant operation. By way
of a small gtudy, trends in selected varisbles are noted for a
sample of 100 sewage treatment works (23). Tt tries to illustrate
the main relstionships between these varisbles, using a corre-
lation strueture. Trends in treatment capability are noted.

Lastly expendifure on pollution prevention and sewage dis-

posal is noted. Abbreviations are explained in the Glossafy-



- 53 -

3+2.1  Biver gquality

Most of the data for this section are based on the results
of the five River Pollution Surveys of Fngland and Wales, for
195%, 1970, 1971, 1972 and 1975 (24, 25, 26, 27, 28). Strictly,
none of' these surveys is directly comparable for instance
different lengths of rivers were surveyed in each case and
different aunthorities were responsible for their reconnaisance
(29}, The 1970 to 1975 gurveys most closely regemble each
other, that for 1975 being considered the most complete,

Table 1 shows the claggification of non~tidal and tidal
rivers accor@ing to 2 chemical classification. This is out-
lined in Appendix D (30). This tahle shows that for all
rivers there has been a gradual, if marginal, improvement in
the percentage of river stretches in classes 1 or 2, with a
corresponding decline in classes 3 and 4. It clearly demon-
strates the poor gquality of tidal water, approximately 25%
being designated as poor or grossly polluted, compared with
aprroximately 7% for non-tidal waters (1975).

Table 2 attempts a partis]l comparison of these data, with
thosgjgg;h%ﬁe N.W.A. Non-tidal rivers appear to be of a much
highsr cuality than the national average; however, for tidal
waters the oppositerappears to be true. Overall thefe seems to
be a trend towards improved river quality.

The 1975 survey represents a significant advance over those
previously carried cut, in that it classified rivers not only in
terms of quality, but ajs0 in quantity. This attempted to over-
come the disadvantages of UUsing lengths of stream as a surro-
gate for volume. Table 3 presents this clagsification.

It can readily be seen that the majority of non-tidal rivers
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are within the minimum flow range (less than 0,62 cumecs.). The
same information, for the N.W.A. in 1975, is presented in Table
4. Data are not available for tidal rivers. Thesétables permit
one inference to be drawn; the river surveys have been heavily
weighted towards small streams, the majority of which are
clagsified as unpclluted. ‘Tidal rivers, more important in
terms of the volumes they represent and in their proximity to
centres of population and.industry, are disproportionately
represented. The significance of the poor gquality of tidal
waters is thus understated by the particular method adopted iﬁ
the river pollution surveys.
This brief summary of the findings of these surveys'sérves

to show, at leagt partially, prevalant conditions of the early
1970's. The next sections éttempt to survey some of the factors
which affected river quality and plant operation by looking at

determinants of effluent gquantities and qualities.
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3.2.2 General determinants of effluent conditions

Table 5 shows population estimates and projections, drawn
from NW.A. scurces (31). England and Wales experienced a 6%
increage in the period 1961-75; hovever within the same period,
the population of the NW.A. remained almost static, and was
predicted to fall by 1981 (32, 33, 34).

The gize of population has direct consequencesg for the
pollution load received at treatment workse These domestic
gources, along with industrial effluents, determine the rate at
which new treatment capacity must be provided. To engure the
gbandard of works effluent does not fall, treatment capacity
mist increase, at least at the same rate as these exogenous'
factors.

Tn addition to an absolute increase in mumbers (at least
nationally), pér caplta water consumption, and therefore per
capita effluent, is also rising. Table 6 shows that per capita
unmetered water consumption rose by 37% and 3% in England and

»
Wales and the N.W.A. respectively. Thus water consumption is
rLsihg fagter than increases in population would suggest. Tt
would be expected that treatment capacity.must mateh these trends.
" These data are also plotted 1n figures 3, 4 and 5 (35).

In all caseg, the N.W.A. has experienced greater percentage
increases in the period considered than the national figures,

In general,.unmetered consumptioﬁsincreasing fagter than metered
congumption, For all sets of dabta the rates of increase are
several times those of population increages.

Table 7 details non-potalle water consumptién, over the 1961~

1974 period (36). The N.W.A. accounts for an serage of nearly
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30% of national non-potable water consumption, this'ﬁrOportion
increasing since 1970, The N.W.A. consumption theréfore
determines a large proportion of overall national trends. Most
non«ﬁotable supplies are used by I.C.I. Ltd, and'ﬁhe British
Steel Corporation on the Tees éétuary (37)s It can be seén
that the rate of increase in coﬁsﬁmption of these gsupplies hag
'been'extremely rapid, more than.doubling_in ﬁhis.pefiod, in the
N;W,A; areas Trends in these supplies are sclely determined by
thé individuallfirms concerned; and are thus extremely diffiéult

to predict, and therefore make provision for.
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FIG 7

Corretation structure : Cost factors
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342.3 [Plant operation: a study of 100 works.

Leaving aside general data, this section examines factors
which affect sewage plant operation.

Tables &, @ and 10 show the results of a survey of 100
gowage treatment works., (38). Figures 6 and 7, correlation
structures, show.interrelationships between selected variablesg.

A number of points can be made from these data,
(a) Age of plant and population served.

Nonme of the variables bear any strong relationship (i.e.
averaging a correlation coefficient greater than 0.5 over the 9
year sample period) with the age of the works (DATE). Theré is,
thus, 1ittle evidence to suggest a link between efficiency of
plant operation and its age (39).

Table 8 ghows that the population served (POP)‘by these works
more than doubled in the period consideréd. This does not corres-
pond to the conclusions of Table 5, and suggests anomalous results
for 1964~67 to 1972-73 was experienced, more closely resembling
the national average. Dabta for DWF, trade effluent (TB) %otal
sewage flow (TSF) and TDF (TSF minué DWF) show 2 similar pattern
and must be interpreted with care as a conéequence.

(b) Correlation structure.

Figure 6 shows a correlation structure for variables
variousgly conhected with the volume of flow through thege works,
It shows strong relationships between the population served, the
resultant DWF and the total sewage flow (ISF). The population/
DWF 1ink is as e xpected, as by definition, DHF is flow directly
ettributable to domestic effluent, and thus excludes other factors,

such as reinfall and industrial effluent (Glossary). The variable
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TDF (TSF mims DWF) shows flow over and above DWF, and corres-
ponds to a stress placed upon treatment works (assuming treat-
ment capacity remains approximately constant). In general this
stress has been inereasing, but has shown erratic fluctuation
since the early 1970's,

Ag expacted trade effluent income (TEI) is most closely
asgociated with volume of trade effluent flow (TE). WNo close
links seem to exist with either inflvent B.0.D. or suspended
solids qualities. Trade effluent flow is strongly linked to
TWF, TSF, TBF and population served.

Figure 7 shows a correlation structure for variables con~
nected with the cost of running a teatment plant. No strong
relationships.geem to exist between the various flow varisbles
and these cost variables (Table 9).

The core relationships are those betweer gross (GWC) and net
(WC) works costs and net service cost (NSC). Net works cost per
1000 peocple (WWCPOF) gerved is less strongly linked to the above
three mentioned, suggesting population trends are not as clogely
aligned to changes in these. It must be noted that debt charges
(DEBT) account for approximately 502 of all expenditure, this
p:oportion remaining almost constant throughout the periocd con-
gidered,

(c) Influent and Effluent Ouazlity and Standards Applicable

Table 10 shows average anmual quality of effluent received
at the 100 sample works (influent quality) and the quality of
that effluent after treatment (effluent quality). It also gives
average anmual figures for the standards which are supposed to

apply to effluent cuality. For both B.0.D. and suspended solids
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content (S.5.), influent ocuality exceeded 300 mg/l (or p.pem.),
and in one case 400 mg/l. After treatment these strengths had
been reduced to approximately one-tenth of their former levels.
However, in all cases this was insufficient to comply with river
board standards. In most cases the average standard which
should define maximum limits, approximates to the 30:20 stan-
dard {Glossary). In general, the ouality of effluent has been
7 improving.

| Despite the problems of internretation, these data give a
more detailed picture of how treatment works operate. There-
sppear to be no strong lirks between variables which may be
termed stress factors, -~ population, volumes, strengbhs, and the
costs of running the plants. A major deberminant of these costs
geems to be the sigze of debt charges. Presumably as the quality
of effluent is improved, new treatment capacity must be nrovided
either on site or elsevhere,
(d) Age and Size

Table 11 and Figure 8 show a breakiown of the 100 sample

works by date of commencement of operation. They show a gradual
replacement of older works by new ones. However by 1973-74 =a
significant proportion (28%) were at least 15 years_old. Table
12 shows a breakdown according to the size of popuiation gerved.
This is illustrated in Figure 9. TI% ghcws a very gradual increase
in the proportion of large works (greater than 500,000 people
served) and a slow decline in smaller works (especially in the
range 1 0,000-—SO;OOO served). In mneral, the situation appears

far more static than that nortrayed in Figure 8.
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3e2+4 Bxpenditure on pollution prevention.

Finally menticn of recent spending trends on swage disposal
and pollution prévention is made. Tables 13 and 14 pive detalls
of some items of reverue and capital expenditure for two fin-
ancial years, 1974-75 and 1977-78. In the earlier year toﬁal
reverue exvenditure was some £620 millions, of which the NWA
accounted for 3.7%. This dropped slightly to 3.6% of the £1,110
millions spent in 1977-78. Both nationally and regionally, ex-
penditure on sewage collection, treatment and disﬁosal accounted
for approximately half cf all revenue expenditure. Expenditure
on specific pollution schemes dropped substantially between the
two yesrs, but at no time did such expenditure exceed 1% of
total revenue expenditure.

Nationally, capital expenditure was legs than revenue ex-
penditure. However, this wag not go for the WWA, possibly due
to heamy'spending on two current, capital intensive,'projects,
the Kielder Water scheme and the Tyneside Sewerage écheme. With
regpect to specific pollution abatement schemes, such capital
expenditure accounted for 1% of the total.

This picture is reinforced when total expenditure (capital

and revenue) per capita is examined (Table 14).
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303 Summary

Data from the river pollution surveys show that the méjority
of rivers, esnecially non-tidal rivers, in England and Weles, can
be considered to be of satisfactory quality. However these
figures partially obscure the serious condition of tidal rivers.
They under-~emphasgise the importance of such waters, in terms of
their volumes, their importance as wagte disposal agents, and
lagtly their proximity to cenﬁres of population.

Section 3.2.2 showed how absolute, per capita, and non~
potable water consumption and, by inference, waste volume, were
increasing. It suggested that effluent quality could only be
maintained, or improved, by an expansion of treatment capacity
2t a rate similar to these exogenous factors. The ability to do
80 would depend at least partially on the accuracy with which
these factors could he predicted.

- The sample study outlined in Section 3.2.3, revealed two
apparently separate groups of variables, those related to volume
of flow and those related to running costs. Strength of effluent,
age of works and size of population served do not seem to be
directly related to either group. The most striking resulss of
this survey was the way in which river board standards bore
little relationship to actual effluent cuality, despite a 90%

reduction in influent waste quality by treatment,
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Chapter Four

Pollution Contrel : a Case Study

Chapter Four examines two pollution control methods: con-
sents and charges and the way in which they Operaﬂe in practice.
The Northumbrian Water Authority is chosen to illustrate their
use at a regilonal level and to point out differences from
national policies. Emphasis is placed on the ways in which the
1974 Control of Pollution Act has affected, and will affect
these practices.

Congerts are the longest egtablished method of contfol,
| their practice remaining fundamentally unchanged by‘the 1974
Act. Mowever, pressures for more freedom of information are
foreing the water authorities to review their method of
determining congents. This section gives examples of how nany
effluents fail to reach the standards imposed upon them.

Charges, preferred by economists, have been introduced, not
as a method of controlling pollutants bub ag a means of recovering
costs. This was a result of financial pressures to enforce
economic self-relience on the water authorities, in part brought

on by the 1973 Water Act.
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Lal Northurbrian Water Authority : Consent Policy

Until the 1974 Control of Polluktion icht is fﬁlly implemented
a system of control by consent of the water authorities is
operative. This system is governed by the Rivers (Prevention of
Pollution) Acts of 1951 and 1961. Appendix E outlines the
congent pelicy as it will Operaté under the 1974 Act. This Act
does not substantially alter the method of control, but differs
in several significant details,

In brief, these differences are:

1. An unrestricted right of puhlic prosecution in respect of
failure to meet consent conditions is permitted.

2. Water authorities are required to publicise applications
for congent and details of consents granted in a register;
this register must be made available for public inspection.

3. The 1974 Act will bring under iﬁs control effluents that
are at present being made lawfully without a consent.,
Included in this class are effluents made to estuaries and
tidal waters which preceded the 1960 Clean Rivers (Bstuaries
and Tidal Waters) Act.

These differences have impiications.for the way the water
authorities will operate a consent system. Some of thege
effects are discussed below,

The next sections review the current and proposed methods
used to detérmine the consen£ conditions attached to surface
and public waters. The implications of the Control of Pollution
Aet 197, are digeussed, with particular reference %o previousgly
exempted discharges and effluents, disposed of %o surface

waters,
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Lalol Direct discharses to surface waters.

(1) Determination of Consent Poliey

The N.W.C.'s attitudes and proposals for determination of
congent conditions are outlined in a 'Report of Working Panty
on Consent Conditions for Effluent Discharges %o Freshwater
Streams' (1) (The Fish Report). In this, the N.W.C. state that
the major aim for the control of pollution is to maintain or
improve surface water gquality. This is 4o be achieved by the
regulation of the characteristics of discharges solely with
réference to the effect of a discharge on the receiving waters.

Beyond this prerequisite, 1t is stated that "the objective
of control is to ensure the proper and miximum practicable use
of water for all legitimate purposes." (Page 4),"adding that the
use of waters for effluent control within the constraints of fhe
control system, is legitimate." It is suggested that a good
control system must be equitable, simple to operate, under-
étandable, adavtable and efficient to operate.

Following from these statements it is argued that the basis
of a system must be the specification (or classification) of the
ouality of surface waters in relation to use. Such a clagsi-~
fication is to be based on safeguarding the uses of waters for
public supply, fisheries and environmental prbtection, in the
belief that then substantially all other uges will also be
protected. In gneral, use for disposal of effluents is in
compebition with the other categories of use. It is accepted
that the chemical quality of receiving waters must vary but it
is stated that every reasonable practic?l effort should be made
to ensure that the quality of effluent discharges is firmly

controlled.



- 65 -

Subject to thege criteria the Fish Report stateg that -

"it mist be acceobed as axiomatic that one cannot specify
river guality requirements to be achieved 100% of the %time. The
only practical alternative is to seek to specify the maximum
levels of contamination of water which can be accepted in res-
pect of water at a given statistical probability of achievement,”
(Page 7

The NeW{oCe believes that their experiences shows that, in
general, such maximum levels should not be exceeded more than
5% of the time. Allowances are to be made for occagionzl freak
events such as drought or a prolonged cold spell.

Appendix F sets out the chemical and physical river classi-
fication in terms of uses The notion of maximum level of con-
tamination is replaced by 'class limiting eriteria ' which ig
repregented by upper 95 percentile limits (2). This classifi-
cation iz used by the Department of the Enviromment in its River
Pollutioﬁ surveys.. Appendix G contains the amended version of
Appendix F, as used by the N.W.A.

The N.W.C. note that, whatever the finanecial ecircumstances
in which the water authorities operate, it will take %ime to
¢lean rivers of pregently unsatisfactory.quality to a desired
state. Since the authorities are currently severely constrained
by national economic pressures, quality objectives aﬂd pollution
control should be divided irto two categories, maintenance and
improvement. Accordingly, it is sugpested that all rivers are
asslgned to a quality class. Where a reach of a river is con-
sidered satisfactory for all existing and foreseeable future

uses, the assigned class is to be regarded as a permanent objective
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to be maintained. Wowever, where this satisfactory situation
does not exist, the assigned class is only to be regarded as an
interim objective. A higher guality class into which this
reach should be improved should be regarded as an upgrading
cbjective,
(11) Current Bagis for Determining Gonsent Conditions
Having established a classification of river guality and
the quality cbjectives to be maintained or achieved, the next

iséue to consider is the limitations which should be applied %o

effluent discharges so that these goals may be achieved,
Several problems are noted:-

1. Even with the maximum practical control of the design,
operation and loading of effluent purification plant,
variations in effluent volume and quality will 0CCUT s

2.  The volumetrie dilution given by river flow to a discharge
of effluent at any point and the quality of diluting river
flow, usually vary markedly.

3. The fate of polluting matter added %o rivers varies
aceording to the nature of its components, and according
to the quality state and vhysical characteristics.

The implications of these variations have been dealt with
in the following ways:

1o The lowest river flow expected at the point'of diécharge
is to be estimated, or deduced from flow records and

 related t§ the worst quality of river water, in terms of
significant quality factors expected immediately upstream
from the point of discharge. This is used to define he

minimum dilution available for the discharge.
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2. A qﬁality objective for the dowmstream reach is selected;
the load of polluting matter permissible in the disecharge
is calculated from the dilution ayailable and the down-
stream quality objective.

3. The permigsible load is then translated into a maximum
concentration of pollutant in specific discharge volumes,
These maxima are subject to an upper limit suéh that
30 mg/e suspended solids and 20 mg/e B.0.D. aré seldom
exceeded. For trade effluents to a river, a similar, if
somewhat less stringent cut—off is applieé (3).

This approach was initiated by the 1912 Royal Commission
on Sewage Disposal (Chapter 3) (4). It was given, at least
partiasl, official status by a 1960 Ministry of Housing and Local
Government Technical paper (5). This paper laid down the philo=
gsophy that for sewage effluents , treatment to the 30:20 gtan-
dard was to be regarded as the norm.

The Tish report states that:

"in practice minor variations in effluent quality beyond
the consent conditions imposed have to be accepted as in-
evitable. Assuming that such breaches are unlikely to lead to
unacceptable river conditlons, they are not subject to legal
enforceﬁent.“

Section 4.3 examines the extent t0 which effluents of all
types and origins, comply with the conditions of discharge
impoged upon them.,

(iii) Proposed Method of Determining Consent Conditions

The Figh report states that

"the ideal technical approach should be that the load of
polluting matter discharged be controlled at all times %o
exactly the level that a river could aceept without harming

river uses. This is wholly impractiéable at the pregent time
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because we do not have the necessary continuocus and fine control
of' sewage treatment ~rocesges and of effluent and river flow,
and quality monitoring" (page 11).

The sﬁggested river quality classificntion and statement
of cuality objectives are based on the premise that 95 percentile
auality figures should be used. The Fish report believes that
if this is accepted then a similar percentile basis should be
used for determining consent conditions for effluent discharges
(6). It is suggested therefore, that:

"for the time being it seemsrreasonable enough to adopt the
expedient of calculating initially the polluting load (for each
relevant quality deberminand) permissible in an effluent as
that which would not cause the quality of river water at the
first point of complete mixing to exceed the class limiting
eriteria, assuming that the river flow was at the rate which is
exceeded for 95% of the time." (Page 11)

The derived maximum permissible load could be expressed
directly as a counsent condition (7), but enforcement of such
conditions would pose problems due to the lack of adequate flow
data. The suggested alternative would be to convert this maxi-
mum load into a concentration at the average rate of discharge.
This could he expressed as a maximum permiﬁted concentration a2t
the maximum aubhorised discharge rate. It is recognised that a
polluting load greater than that desired might be released
oceasionally, bub it is felt that in practice this would balance
out over a normal working day. |

{iv) Review of Consents : Recent Develoopments

Recently, the water industry has heen looking at the

implications of the full implementation of the Control of
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Pollution Act 1974. Subsequently a need has been felt for a

review of consent conditions. The pertinent factors are as

follows i=

1a The Control of Pollution Act 1974 grants an unrestriched
right of public prosecution in circumstancgs when a failure
to meet applied conditions occurs. The current ﬁositicn
under the 1951 and 1961 River Acts, only permifs prose-
cutions when initiated by a water authority or By others
who have first secursd the consent of the Attorney-Genersl.

2« The 1974 Act reoulres that waﬁer authorities enter inte a
register details of consents, information derived from
analyses of effluénts and river waters, and any steps
taken as a consequence of this information. Such a register
must be made avallable for public inspection. Further, the

Act reouires that applications for congent be advertised.
3. In the words of the Fish report (Page 1, 1)

"The reality that on average only about'ﬁo% of samples of

exlisting discharges conform with currenﬁly applicahle

quality aeonditions of consent."

This is confirmed by the findings of Section 4.3.

Thus the water authoritiss find themselves in the unenvisble
position of being forced to open their books. They do this
knowing full well that a high proportion of all thé discharges
they are supposed to oversee, (bheir owm included along with
those of industry) will be seen to be unsatisfactory, even b&
their own quality standards.. Further, théy are now liable %o
be prosecuted for any contravenﬁion of their own consent
conditions. The water industry, therefore, had a choice be-

tween matching practice to consent conditions, or conditions %o
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reality. They opbted for the latter, justifying this approach
on several grounds. In this respect the response of the N.W.A4.
to this gituation, was typical of other water authorities.
Firstly, a note (Appendix ) sent by the ¥.W.A. to traders who
released effluents directly to surface waters stated that:

"The fzet that an effluent does not comply with its
existing éonsent conditions doeg not necegsarily mean that it
is having an unacceptsble effect upon the quality of receiving
river.™

Tt is felt that the new river clagsification system
(Appendix F and G) based on 95 percentile class limiting
eriteria, and the related determination of conseﬁt conditions,
formed a sabisfactory basis for planning river watér quality.

Secondly, it was felt that existing conditions were some-
times unduly sevére, of'ten having been fixed arbi@%rily. Thirdly,
it is stressed that treatedfffluents, like rivers, are subject
ﬁo unavoldable fluctuations in quality. Hence it was more reasem-
gble to state 1owér conzent conditions which would be exceeded
roughl& only one in twenty times, rather than a more stringent
figure which must be exceeded more often. Fourthly, ﬁhe
95 percentile performance figure gave some basis for designing
the hitherto indeterminate? aquality objectives of new treatment
works, and was thus a clarification from the water industries
point of view,

The N.W.A. policy for setting new consents has been to
examine the effluent quality records of all dischérges to water-
courses for the previous two years, and set new class limiting
eriteria at the upper 95 percentile mark (Appendiﬁ 1). Data

sources include the authority's own sampling records and, if a
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trader so desires, an industry's own internal reéords. This
procedure is also being applied to previously un-consented
legal discharges, i.es discharges to estuaries and tidal watbers
which commenced prior to the 1960 Clean Rivers Act. In the case
of the Tees esbuary this applies to a large part.of all dis-
charges including some major industrial concerns.

Used as a2 bhasls for revised consent conditions, it is
atressed that this is only a device for maintaining the status
quoe. The water authorities state (1) |

"they fimey intend to raise effluent standards and improve
unsatisfactory rivers as fast as the financial position will
permit" (Page 17).

In the meénwhile, by the time that the full implementation
of the Control of Pollution Act 1974 takes place, the majority
of consents will have been revised to reflect actual conditions.
The Fish Report states that (1)

"The 95 percentile basis of this approach involving nomi-
nally the consequences that effluents will not conform with
consent eonditions for around_ﬁ% of sampling occasgiong may be
congidered to be too stringent in terms of works design costs,
or too Jax in exposing water authorities to an unacceptably
high risk of orivate prosecution. Overall we believe that this
95 percentile approach is about right, giving consistency of
approach, a fair balance between the risgk of prosecution and
expenditure on treatment plant, and certainly a far betber
stance for waber authorities to take up than their inherited
exposure to an even or worse chance of being privately orose-
cuted for non-conformity of almost every discharge with consent

conditions.” (Page 15-16}.
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(iv) Criticlsmg and Resuonses

The water authorities are aware that the specification of
conditions i%:;ay outlined above will result in much eriticism
of them (7). |

"The review will be seen by some as 'cooking the books' by
relaxing standards to évoid prosecution, while ﬁhe getting of
conditions for new discharges will be seen as a device for re-
dueing expenditure on vurification plant." (Page 16)

Several criticisms of the new procedures are possible
1e This ig a Jegitimisation process; standards are belng

lowered to match reality instead of improving effluent

gquality achievements to mateh set standards. This avoids

the nossibility of prosecution and the need for heavy ex-

penditure on fireatment plant. Several defences can be made:~

(a) initial standards were unduly severe, the new standards

will not result in a decline in river quality

(b) inadequaté finances exist for the upgrading of sewage

treatment plant

(c) the cost to industry of an enforced change in production

processes would be undﬁly prohibitive; as the 1974 Act will
be fully implemented in the near future, insufficient time
is available to make the necessary alteratiéﬁs to upgrade
effluent guality.

2. Statistically this procedure is spurious,

(a) sample distribution; two samples with the same mean, but

of differing freguency distribubion, will have the upper

9% percentile set at different figures.

(b) sample content; by allowing traders to submit their own '

sample records, it would be worthwhile including unusually
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high values as this would bias the resultant consént con-
ditions to & higher value than would be otﬁerwise.

(c) sample size; the use of a %wo year sample records may
be inadequate to give a true picture of discharge quality
performance, especially for infreguently gampled effluents.
There is no guarantee that two years of records are an
adequnte sample for previously un consented pre-1960 dige
charges.

This nrocedure for sgtting congents results in conditions
which give no incentive to traders to improve effluent
cuality. In many cases, ¢onsent conditions may be seb
lower than previously. Traders are aware that these new
conditions msy only be exceeded one in twenty times. This
could lead to two circumgtances. Firstly, standards of
effluents may decline buit still remain within the new
1imits; this is a particular danger if the‘ﬁpper 1imit was
set unduly high by rogue sample results. Secondly, traders
may now feel they can exceed conditions for 5% of the time,
the water authorities being unlikely to take action against
them. These two possibilities may result in a decline in
river quality, instead of maintaining the status quo, as is

intended.
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4eTs2  Discharges to Public Sewers.

The consent system under Part II of the Control of Pollution
Act 1974 does not apply to certain aress, notably, sewers and
canals. Water authorities control the discharge of trade
effluent into each sewer by a system of consents issued under
the Public Health(Drainage of Trade Premises) Act 1937 and the
Public Health Act 1961. The system of cohrol is much as the
1974 Aet but differs in that the public health legislation does
not provide for the publication of applications for consents or
the details of consents and samples. The eventual distharge of
sewage by water authorities into water courses is {or will be)
governed by the 1974 Aet, the brovisions of which apply eqﬁally
to the water authorities as to anyone else.

Since the early 1900's it has been felt that the mogt
appropriate method of disposal of trade effluent'was to & public
sewers This was stated in 1930 by the second report of the
Advigory Committeé on River Pollution (8) and subsequently in-
corporated into the 1937 Act. It was again endorsed as recently
as 1960 by the Armer Committee (9). This long history of a single
policy has lead to a considerable difference in strategy be-
tween Britain and its European neighbours, as Teble 15
demongtrates,

It can be seen that approximately 70% of trade effluents
(with a éonsent) discharge to a public treaiment works and as
such will not be snbject to the publicity provisions of the
1974 Act.

Appendix J details the guidelines by which consenta for_dié—

charges to public sewers are determined., The main objectives are:-
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1. Efficient running of treatment works, prevention of damage
to sewers snd other works, prevention of harm to employees.

2. Collection of data.

3. To ensure that a trader pays a fair charge for the reception,
conveyance, treatment and disposal of his effluent.

Ao  Prevention of pollution,

The review of consent conditions does not apply to these dis-
charges. The pregently operative consents will remain in force,
despite the fact, as section 4.3, demonétrates, that they bear
little relationship to the reality of effluent quality dis-
charges. These consents, and compliance with them, are not
gubject to the publicity provisions of the 1974 Act, with the
subseguent likelihood of private prosecution. As aresult, it
is unlikely that water authorities will feel the need to review
these consents in the mammer applied %o consentslto discharges

made to surface wabersa.
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AeR Northumbrian Water Authority : trade effluent charging policy

The 1961 Public Health Act permitted a charge to be made
for the collection, treatment and disposal of trade effluent,
via sewage treatment works. (11). While local authorities adw
ministered trade charges they were inconsistently levied,
usually of nominal value. The éharge wag proportional to the
volume of discharge provided that a reliable meter reading was
available. In addition, a basic charge was made towards admini-
strative costs. As it has been the policy to encourage dispogal
via the public system, rather than diréctly to water—courses
more traders have become liable for such charges. No charge ig
made for direct discharge to a river.

From 1gt April 197, a new sYstem for charging was intro-
duced, aimed at rationalising trade effluent charges at local,
regional, and national levels. This was part ofla.reappraisal
of charging for all water éervices, embodied in the financial
provisions of the 1973 Water Act. These issues had been dig-
cussed by the three Jukes Committes reports (12) and By the
National Water Council in their document 'Paying for Water!
(1976) (13), The final guidelines for trade effluent charges
and disposal practices were agreed by joint discussion between
the regional water suthorities and the C.B.I. (Appendix J) (14).
This document polnts out that it's object was to establish a.
'fair method of levying charges for a service performed by a
water authority, and was not intended as a method of regulating
pollutioni

(i) Current Policy

Part Two of a N.W.A. report, 'Trade effluent discharges to
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public sewers' (15) details the findings and recommendations of
a corporate management working party on charging poliey. It
notes that these recommendations were an interim policy, com-
mencing Cctober 1975, for an indefinite period, no definite
decision having been made about a long-term policy.

The Working Party noted the lack of a consistent approach
to charging for trade effluent colleetion, treatment and dig-
vosal by those formerly resgponsible, the local authorities. In
some areas a form éf the Mogden formula (16) was applied, the
charge being proportional to volume of effluent, In other
ar€ag, the charge reflected the desire, on the part of the loeal
authorities, to attract or encourage industry. It was almost
uniform ly trﬁe that the level of unit charges did not reflect
the true costs of praoviding the service. Coupled with the
stringent economic climate in which the new water authoritieg
found themselves, it vas recommended, as a matter of urgency,
that some form of standardisation of the method of caleulating

Ithese charges be found.

The Working Party outlined two problems, Firstly, a new
get of charges could not be levied on those who had discharge
agreements or consents which contained provisions for the pay-
ment of charges. Tt was felt ﬁhat these eventually could be
superceded. .Secondly, until Section 52 of the Conkrol of
Pollution Aet 1974, is implemented chérges are governed by
Section 59 of the Public Yealth Act 1961 and Section 30 of the
Water Act 1973, According to this legislation, the charge for
any discharge should be related to the cost of receiving and

treating the effluent. Lierally interpreted, the charge for a
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given effluent should be related to costs of individual sewage
treatment works. Thus section 30(4) of the 1973 Act states that

"in Fixing charges for services facilities ér rights a
water authority shall have regard to the cost of perforhing
these serviceg, providing those facilities or making available
thoge rightg."

To s large extent it appearg that local authorities ignored
this stricture. If a congistent charge was applied, it was a
single‘unit charge, rather than many individual charges related
to couts at partiecular works. This situation never seems to
have been challenged by the C.B.I., vrobably because of the low
level a% which these charges were set.

Section 52 of the Control of Pollubion dct 1974, will
repeal this limitation, the inference being that an authority
will be able to move away from charges based on actual costs.
While the water authorities look forward to the implementation
of this section, most industries regret its inception (17).

(1i) Formula Method of Charging

The Working Party noted both that trade efflﬁeﬁts varied
not only in quantity but also in guality and in addition noted
the consequent need to take account of these two variables., It
recommended the adoption of a charging formula of the type.out-
lined in the ‘Recommendéd Guidelineg for Contr§1 and Charging of
Trade Effluent Discharged %o a Sewer" (C.B.I./R.W.A. 20.2.76,
Avpendix J)(17). Appendix K outlines the formula adopted by the
NW.he Tt was felt that such a formula would prévide the finan-
clal system needed to cover the cost of treatment provided.

The NW.A. formula varies in a few significant details from
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the C.B.I./R.M.A. puidelines.

1« R, ¥V, B, 3, os and s3s are related to regionai costs,; rather
than costs at individual workse.

2o B, S, o8 and ss are related to average sewage strengths,
this being caleculated from a sample of the auﬁhority’s treat-

ment works.

Where:

R Reception and conveyance charge per cublec metre.

v Volumetric and primery treatment cost per cubic metre.

B Blological oxidation cost per cublc metre.of settled sewage.
3 Treatment and disposal costs of primary sludges per cubie

metre of sewage,
oS The COD (m mg/1) of settled sewage.
83 The total suspended solids (in mg/l) of erude éewage,

In both cases, costs are not related to individual costs,
but abstracted one step from reality by avéraging "« Point 18
of the Guidelines suggests that in order to assess the total flew
and pollutant load of mixed sewage (i.e. domestic plug trade
effluent) received & the authority's treatment worké, a two year
moving average, based on data for the two prior years, be used.
The N.W.A. however, opted to use data for the current year to
calculate these values, on the grounds that the current inflation
rate would lead to a lag in revenue raised and actual costs if a
two year periocd was used.

As far as possible it was felt that the trade effluent dis-
charge should be measured separately; however for mixed dis-
charges, it was recognised that this would not always be possible.

It was therefore, recommended that the charge for trade effluent
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should be reduced to take account of the domestic element (18),
In ealeulsting ot and st for a mixzed discharge, thé domestic
sewage wag aéqumed to be ~f average strength; the charge, there-
fore, sheuld be proportional to the strength of the trade
effivent component of the tobtal discharge.

(1ii) Cost Bagis

The Working Party gave congideration to whetﬁer charges
should be based on costs at each wbrks, or on divisiocnal or
regional averagesa It wag felt t"~* charges baged on individmsal
works would be unnecessarily complicated and vould unfairly
penalige those traders who discharged to works with high unit
costs, ~ for example newly congtructed works with high capital
financing costs. In addition, it was felt that.insufficient'data
was available to calculate financing chargeé and, therefore, unit
cogts for individual works. It was recommended that charges
based on regional/authority aﬁerages be adopted; divisidnal
averages, 1t was believed, would lead to excessiﬁe intra—
authority variation in prices; (See sechion N : criticisms).
ippendix L sets out the method of allocating costs.

Costs are derived, therefore, from a selected number of
sevage stétions in each division, for whicﬁ data on financing
costs are available. The regional unit charges and average
strengths applied, reflect the financial and operating character-
Istlcs of these stations, and are not, therefore, necessarily
representative of the true costs within the authority.

(iv) Criticisms
This section is divided into those criticismg of a purely

technieal nature, of the N.W.A. charging scheme and the C.B.I./R.W.A.
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Guidelines, and those of » more general nature,

1o

Technlcal Problems

(1) The use of Chemical Oxygen Demand (C.0.D.)

The recommendation that the charge for biological oxidation
of trade effluent should be based on C.0.D. rather than
Biological Oxygen Demand (B.0.D.) is viewed with misgivings
by many industrial dischargers, particularly those in chemi-
cal and allied industries (17). Mich discussion has baken _
place regerding the relstive merits of C.0.D. and B.0.D.

On balance it seems that the main justification for the use
of C.C.D. ig its greater convenienqe. For example the C.0.D.
test is simpler, quicker and reproducible. In most cases
the use of C.0.D. should not result in an incresse in the
total proportion of biological treatment costs paid by
industry. However in some industries, notably those cited
above, the use of C.0.D. will result in a substantially
higher charge (19)s In éuch.cases, the Guidelines permits
the use of a biclogical oxidation factor, so avoiding this
aituation.

(1) The uge of suspended solids rather than éettleable
solidse.

In many industrial effluents quite a high proportion of sus-
pended solids are not removed after quiescent settlement for
one hour, and will therefore also be measured as C.0.D.

This material will consequently be charged twice, once as
suspended solids and once as C.0.D. (19). Three water
authorities have adopted the use of settlesble solids as a

Tairer basis for charging, despite some data problems (20),
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1. (ii1) Tt must be briefly noted that the reception andcon-
veyanée charge (R), is unrelated to the distance between
the point of discharge to a public sewer and the treatment
works. Areag with a dispersed pattern of population and
industry would be expected to give a higher unit charge,
dvue to the greater lengthg of pilping involved.

2 General Problems

(i) Eoualisation of charges across a water autﬁority?
area,

This pnrocedure has arocusged considerablé ovposition from
industry. Their view is that, in general, a trader should
pay a fair charge for reception, conveyance, treatment and
disposal of effluent based on the costs at the sewage works
at which 1t is freated. Thig is, therefore, in line with
current legislation, but in conflict with the 1974 Control
of Pollution Act and the views of the water authoritieg.

The following illustrates industry's attitude (17) -

"Discharges in areas where sewerage and sewage works
have been long established and where loan charges are con-
seauently low, feel that they have already contributed,
through trade effluent charges towards the capital costs of
these services without help from the dischargers in other
regions, where expenditure has historically been low. They
do not see why they should now be asked to contribute towards
the capital costs of providing facilities in those.areas
previously lacking them." (Page /)

Other opuonents of equalisation are more concerned with
geographical differences. Discharges to a sewagé works near

a mouth of a river where standards are relaxed, receive only
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partial biological treatment. It is felt that equalised
regional charges would unfairly force such dischargers to
pay unduly high charges, based on unit chérgéw, weighted to-
wards the higher costg of inland stations.

The water anthorities argue that regional equalisation
is a practical necesslity due to the lack of cost data.
Industry point out that at least two water authorities (21)
are able to base charges on areag congiderably smaller than
the region and suggest that what is needed is the develop-
ment of managément information systems.

Table 16 illustrates an illogicality in the water
authorities moves towards regional equalisation. Their argu-~:
ment is, that, on the grounds of equity, one unit charge
should apply across thelr entire region. Making several
agsumptions, the total annual charge, calculated using the
Mogden formula variant, for an imaginsry effluent of cong~
tant volume and strengths is shown (Tsble 17). Tt is readily
aPrarent that inter-régional water.authority'variations are
rite considérable. On the grounds of equity it would seem
reagoneble to caleulate national unit charges rather than
regionally based charges. |

(ii) Domestic sewage from industrial premises discharged
to a public sewer.

The general service charge (or miscellaneous service
charge), levied on industry on the basis of rateable value,
is intended to cover the cost to water authorities of dealing
with domestié sewage and surface run-off. Industry has sug-
pected that this charge is in many cages greater than the

actual costs incurred. There seems to be general agreement
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among waber authorities that there is no statistical evidence
to link the éost of sewerage and sewage disposal to rateadble
value, Prior to reorgasnisation, many industrial concerns
did not seem to object too strongly to the general service
charge, since in some cases it was accepted that ﬁhé trade
effluent charge (if one operated) did not in fact cover the
full cost of the service., However, since thé operation of
the new charging scheme, there has been the claim that in-
dustry is now being doubly chérged, first by rateable value
and, second, by the trade effluent charge . It 1s urged,
therefore, that the whole bhasis of the general service
charge be re-examined and replaced by gystems that more
closely relate charges with cost incurred.

(11i) Long term policy.

Feonemic theory recommenﬁs the use of marginal cost
principles (section 2.2.3} as the most effective, equitable
and efficient method of administering a charging policy.

Tn this connection the Jukes Committee (12) recommended

introducing marginal cogts for trade effluent charges; how-
‘ever the water authorities considered this to benot feasible,
For example, paragraph of the CBI/RWA Guidelines states that

"The concept of marginal cost pricing is not sufficiently
developed to recommend at this stage,”

While econcmists see this as an opportunity to build
incentives into the control of effluent through qharges, the
water anthorities, strongly supported by industry, regard
trade effluent charging as no more than a method of regov-
ering costge. Industry acceots that they must pay a charge

for services rendered by the water authorities, but resist
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any attempt at external control. Thus -

"It should not attempt to alter the pattern of use of
that service by providing incentives, or péhalities-such as
might be used in a pricing policy.? (17)

Further to this, industry wishes to see a charging
system that allocates the costs of a particulér service

fairly bebween its users and in a manner that is clearly

‘geen to do so. They stress that any individual user should

be able to identify the charge with the particulgr service
rendered to him, If this was not ﬁhe case, then they
believe that charges would take on the appearance of taxes.
Given the reservations cutlined above, they believe that the
CBI/RWA Guidelines provide a reasonably satisfactory basis

for a charging system.
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43 Compliance with standards,

This section examines the compliance of discharge qualities
with the consent conditions or standards which are attached as a
prerequisite toltheir disposal to water courses. The Glossary
containg definitions of the terms 'Royal Commission Standard‘
(RCS) and 'satisfactory'. Th notes that the '30:20' standard
is often used as the criterion to define a satisfactory effluent.
Data are largely drawn from river pollubion Surveys (22, 23, 24,
25, 26) and sewage purification and disposal statisties (27).

Tables 18 and 19 set out the performances of sewage treat-
ment works, nationally and within the WA respectively. ILines
1=6 give data relating to the number of discharges, the popu-
lation served, DWF, and the proportion of each considered as
satisfactory. Nationally, approximately two-thirds of all dis-
charges were considered to be at least adequate, compared with
approximately 70% in the NWA. However, in terms of $he popu-
lations these discharges represented or served, thig proportion
was much.lower, with the MWA again performing better than the
national average. Similarly, the volumes of satisfactory |
effluent as a percentage of total D.W.F. are much lower. A
general inference is that 1arger works serving largér populations
tend to produce less satisfactory effluent; |

In general, if the receiving waters are of low quality
(classes 3 or 4) or are tidal, the guality of effluent is less
likely to be satisfactory. Discharges to tidal waters deal with
far greater volumes of effluent than those made to non~tidal
waters, 2083.9 x 103 g+pede per discharge compared with

389 x 107 gepsds per discharge. Similarly, non-tidal discharges
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serve smaller populations (19;000 per discharge) than tidal dis-
charges (35,700 per discharge), These data serve to stress the‘
facts of poor performance and poor guality of discharges to
tidal waters.

Table 20 gives the proportions of satisfactory and un-
satisfactory éffluents, showing how these have changed betwsen
1972 and 1975. In 1975, the majority of all discharges, in
terms of numbers,.were found to be satisfactory. The greater
part of such outfalls were also adequate three years previously,
but also included a smaller proportion which had been upgraded
since 1972. Unsatisfactory effluents {1975), 35% of the total,
were derived nearly equally from downgraded.effluents (c. 40%)
and unsatisfactory 1972 discharges. The NWA figures differ in
that a grester proportion were satisfactory in 1975, with
fewer changes in grade taking place between 1972 and 1975,

In terms of the volumes these discharges represent, the
possible conclusions are slightly different. The proportion of
satisfactory effluents, by volume, was smal}er than the pfo-
portion by number i.e. the number of discharges.understates the
volumes of unsatisfactory effluent. Between 1972 and 1975
greater fluctustions in status seems to have oceurred than
consideration solely of the rumbers of discharges would suggest.

Figure 10 illustrates the results of sampled works effluents
in respeet of their compliance with congent conditions. Data
are gpecific to the NJW.A. area, 1974/75 to 1977/78. Works are
grouped according to size of population served (28). The dia-
gram shows the pronortion of samples in any one year for which,

firstly, 507 of the semples and, secondly, 80% of the samples
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achieve the consent conditions. Thus, for example, in the
period 1974~75, for works serving less than 200 people, half of
a set of samples could he expected to comply with the consent
conditions for 52% of the year. %20% of the samples were satis-
factory for 30% of the same year. The diagram clearly
illustrates how no sample was within the standards imposed for
a whole year (29). | |

On the wﬁole, smalier works tend to perform better than
large works, alﬁhough there are considerable fluctuations;
Given that larger works.pléy a more important part in deter-
mining river qﬁnlity, it would seem essgntial that these should
operate more satisfactorily. As no general trend is readily
apparent it cannot be stated conclusively whether compliance
ig improving.

Figure 11 shows the proportion final effluent samples, for
sewage and trade effluents, considered as satisfactory. In
general, both types have improved their compliance with stan-
dardse Latterly trade effluents have proved more satisfactory
than - sewage effluents, after having lagged behind in the late
1960's and early 1970's. (Data applies to the N.W.A.).

Table 21 shows the numbers and volumes of sewage eff{luents
(with'percentage satisfactory) categorised according to the |
congent standard which applies to them., Tables 18 and 19 show ,
these data further divided according to class of receiving
waters (lines 7-24)(30). The main points in.Table 21 can be
summarised as follows:i-

1« For all rivers, and non-tidal reaches, most discharges

(approximately 90%) are made with the 30:20 sbandard as part
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1. of the consent conditions.

2. For tidal waters, although the 30:20 standard still applies
to mogh discharges,.at least one third (1972 and 1975) have
more shringent conditiﬁﬁs attached to them, -

3. TFor all rivers, and non-tidal reaches, the proportion with
less stringent conditions appears to be increasing, whereas
tidal waters seem to be moving towards mdre stringent
conditiong.

4e  For thore effluehts complying with the 30:20 standard, ie.
the majority, approxim:tely two-thirds by nﬁmber and half
by volume, were considered satisfactory. More not;_able,
however, was the noor compliance (by volume) of discharges
te tidal rivers, reaching as low as 15% in f972. These
data are inadequate to reveal trends in performance.

5.  Similarly, data on more or léss stringent standards are in-
adequate to draw general trends. .In all cases the percent-
age considered satisfactory was subsbantially below 100%.
Before looking 2t data for industrial as well as sewage

effluents, an examination of z 100 sample sewage treatment works,

with respect to compliance to consent standards, will be made (31);
In Table 22, cases where no data are available on the

applicable standard, the 30320 standard (R.C.S.) was assumed;

throughout Tahle 11 the R.C.S. was zssumed.,

Table 22 shows how D.W.F. hag doubled, albeit erratically,
in 2 nine year period. In parallel, the volume of effluent
(temd) which exceeds the applicable standard has increased. IF
the volumes of D.W.F. which exceed at least thé_suépended solids

standard (usually 30 mg/l) are examined, it can be seen that



FIG 12
Percentage unsatisfactory by volume and by number
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these have also increased, but withfﬁo general trehd discernible.
On the whole the mumber of such unsétisfactory effluents have
declined (Figure 12), and if 1972-73 figures are ignored, this
would also gseem t¢ be true for volumes of unsatisfactéry
effivents Figure 12 shows that, in general, percentage un-
satisfactory by volume is higher than percentage uﬁsatisfactory
by number.

With respect to the B.0.D. standard (usually 20 mg/1),
regults are egually unclear. The percentages of unsatisfactory
effluent, by number and by volume, seem to be in deecline. Per-~
formance, judged by the B.O.D. standard was likely to be poorer
than if judged by the suspende& solids standard.

The last three columng of Table 22 give . data on discharges
which exceed either the B.0.D. or suspended solids limits. n
general the volume of unsatisfactory effluents has been in-
creasing but in terms of the percentages by number of discharges
or percentages hy volume, the trend is unclears

Table 23 shows a glightly different seth oflfigures, dis=
charge effluent qualities are compared to the 30:20 standard.
Compared with Table 22, for suspended solids, fower discharges
exceed the 30 mg/1 limit, This indicates that, in reaiity,
standards are less stringent than this figure. For B.0.D., the
gituation is reversed. The evidence suggests that more severe
standards than 20 mg/l are being applied. Both tables confirm
that fewer effluents conform to 20 mg/l B.0.D. than 30 mg/1
suspended solids,

Tables 2/ ~ 26 cover the performance of'indusﬁrial effluents.

Appendix M defines five cabtegories of effluents which are congidered
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in this section. Table 24 gives data for five types of effluent

for four river pollution surveys (22 - 26). It can be seen that

over half of all discharges originate from domestic sources. In

all cases industrial effluent is less satisfactory than domestic .

effluent, In the period 1970 to 1975 an improvement in com-

pliance with standards of 8% occurred.

Ag with sewage effluents, industrial effluents tend to be
tess satisfactory if the recelving waters are tidals. No dis-
charges of crude sewage or mine-water afe gatisfactory; how-
ever, thelr numbers afe decliniﬁg as they are either channelled
to sewage works or mine workings cease operation, Cooling waters
tend to be largely aderuate, completely so in the.N.W.A. aret.
Ag Table 26 demonstrates, 90% of all discharges to tidal waters,
and just over 280% to non-tidal waters, were coaling waters.

In conclusion the following points can be made -

1. Compliance with consent conditions never reaches 100%,
except in the discharges of cooling water. Mbét types of
effluent show slow signs of improving compliance.

2. Compliance is likely tc be lower when a discharge is made
either to rivers classed as poor or grossly polluted, or
tidal waters.

3. In general, the volumes of satisfactory effluent as per-
centaées of total effluent flows is less than the per~
centages of satisfactory effluents considered only by
rumber of discharges.

4. The term 'satisfactory', as defined by the river pollution
survey, does not state the time period for which this

ghatus must be maintainéd in order to qualify for this
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description. Wo effluent, with the possible exception of
cooling water, remains within the éonsent conditions all
the time.

The majority of consent conditions are set at the 30:20
levels. Tt appears these are being relaxed for non-tidal

waters and tightened for tidal waters.



Chapter Five

Polley Formation

51 Epvironment ag o political phenomenon.

Chapter Two outlined some of the theories and proposed
solutions of two groups of theoreticians, ecologists and
economists. Chapbter Three summarised U.K. legislation on the
water industry and the pollution problem in gemeral. To bridge
the gap.between theory and the emsrgence of 1égislation requires
an examination of how these issueg became matters of both puhlic
and politieal concern. An explanation of the evolution of pollu-
tion legislation mustrinclude an account of thoge precipitating
factors which, alone, could not explain the passing of legislation
but resulted in a popular movement in which the political climate'
wasg fipe for such action.

legislation is either the result of action taken because of
a congensus of opinion, or, of actioﬁ taken which attempts to
strike a balance between conflicting interest groups. .Pollution
control legislation was the outcome of a conflict éiﬁuation, it
is therefore a2 balance between the interests of different gfoups.
A summary is given of the interests of these various groups and
the point at which legiglation has struck a balance between them,

5¢1.1 Emergence of ‘'environmentalswsreness' in Britain.

While there has been sporadic legislation on emvironmental
problems since 1945, it was not until the late 1960's that environ-
ment, pollution and ecology became issuesg upon which Parliament
took action ( 1'). This cannot be explained solely with reference

to a deteriorating enviromment as pollution and its recognition



as a problem, (at least by some individuals) has existed for
centuries (2).

The historical roots of 'environmental arareness' stems from
the conservation and amerity lobby row over 150 years old (1, 3,
Ly, 5, 6)s The professed aims of this lobby was, and is, the
congervation and preservation of the countryside as a part of
the national heritage., However this wag not so much an assertion
of magss popular rights as an affirmation of the interests of =
small section of society (3). The development of the lobby
paralleled that of the Romantic Movement of the early nineteenth
century, and that of the sclence of natural history; The con-
servation lobby, as a consesuence drew on these bﬁdies, and in-
corporated their philosophies.

Up until the late 1930's the proponents of amenity and
natural history were poorly organised and despite their rela-
tively large membership had litile impact, eithér politically
or on public opinion. In the post war years they utilised the
developing media of radio and television. Their message was
initialiy lafgely escapist but broadened out in the late 1950's
to voice the aims and problems of the conservation issue (1).

Prior to the 1960's it was possible o identify long-
standing groups which represented broad categories of environ-
mental concern, These included nature conservation, leisure
and recreation, preservation of the urban and rural landscapes
and prevention of pollution and dereliction. However the mid-
1960's saw the development of highly organised, politically
motivated groups (7). Unlike their forebears, these groups

took a broader, holistic approach to a1l environmental topics.
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Thus the Conservation Society (formed 1966) claimed that i%:

"differed from exlgting societies concerned with con~
servation in emphasising the need to treat the common cause of
the envirommental problems and not merely their symptoms." (8)

Thus there seoms to have been s méjor change of emphagis
in the way in which the enviromment was regarded in the mid and
late 1960's,

Many factors can be seen to have brought ébout this change.
Part of the regponsibility for the initiation of this change
can be put down to the impacﬁ of certain individuals, the most
notable, being the effect of Rachel Cargon's 'Silent Spring' in
1962 (9). The main theme of this book was the impaét of peshi=-
cides on the enviromment., However, it went further, articulating
the links between ecogvstem stresses, such as pesticides, and the .
effect ﬁhese had on the environment. This book aroused con-
siderable public interest on the effects of pesticides and the
themes of ecology in general (10).

Since the publication of 'Silent Spring' the environmental
movement, in America at least, has been characterised by the
more extreme elements or ecological evangelists as Gunningham
(1974) termed them (11). Such attitudes are exemplified by
Prof. P. Bhrlich's 'Population Bemb' (1968) (12). Since that
time the market has been flooded by a stream of literature in a
similar vein, the most notable being the Ecologists 'Blueprint
for Survival' (1972) (8) and D. L. Meadows et al (1972). 'The
Limits %o Growth' (13).

Such popularists of the environmental movement have been

aided by the various forms of mass media, It seems that the
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various themes of enviromment were largely by-passed until the
mid~1960"s when these issues were chosen ag suitable material
by the media.

A content analysis of the 'Times' (14) over the period
1953-73 was used to test the hypothesis that there had always
been an interest in the component problems of the environment.,

Tt ws showun that from approximately 1965 onwards the proportien
of news ltems given over to environmental topics rapidly in-
creased, (As the sampling was at four intervals this date can
only be anapprbximétion) For example the percentagé of environ-
mental news items increased by nearly 200% from 1965 to 1969 and
by nearly 300% from 1969 to 1973. In the period 1961 to 1965 a
drop in this percentage had been experienced. The conclusion
which was reached was that a form of subsumption had taken piace;
items had become newsworthy in two respects, firétly from their
own intringic value and secondly in their abstract value 4o the
wider issue of enviromment. Thus component problems of the
environment became more likely to be reported because they had
assumed a greater interest as a part of a much wider topic of
environmental quality and degradation.

The treatment of environmental topies by the media has tended
towards the sensational, concentrating on crisis events - for
example the Torrey Ganyon.and Seveso incidents = or the polluting
effects of large industries or corvorations such as RTZ at
Avonmouth (15)s The new environmental groups drew impetus from
the publieity potential of the mass media; their methods, which
include direct ACtiOn and political lobbying, were caleulated

to proveke publicity and utilige the potential of the media to
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the full,

However the action of individuals and (media~backed) groups
dces‘not completely explain the way in whichrpollution became
the social problem that it did in the 1960's, Thus in 1661,

J ohn Evelyn atbtacked

"the sordid and accursed avarice of some few particular
persons which make +the inhabitants breath mothing but impure
and thick mist, accompanied by a fuliginous and filthy vapour -
corrupting the lungs and disordering the entire habit of the
body." (11)

Why, if Evelyn could not convince people of the dangers of
pollution, should Rachel Carson be able to do so in the 1960'g?
Several factors can.be put forward to account for this.

Firstly, it is claimed that the amount and intensity of
pollution increased as a result of the post~1945 boom in prod-
uction. Pollution wes no longer a localised problem. Indeed
the debate sbout whether it had reached global proportions (16)
stems from this time, Secondly, the eruption of crisis events
had s catalytic effect (as publicised by the media) not only in
creating an.awareness of the potential dangers, but also a
demand for aétion. Demand for action after a crisis ﬁas almost
instahtaneous and often short lived. This had consequenceg for
the type of legislation which resulted in thet it catered towards
allaying the public's fears, rather ﬁhan_tackling more mundane
but persistent pollution problems. It could be elaimed (11) that
only at times of strong public outery could the advocétes of
pollution control neutralise the objections of thoge whose

interests would be adversely affected by stricter controls. These



include the bulk of British induétry supperted by the inertia
of government.

Thirdly, the 'ecology boom!' came about at a time of
improved living standards and moreover, aﬁ a time of rising
expectatlons, thus enabling people the compérative 1ﬁxury of
concern about pollution (17). Fourthly, it has been claimed
that concern for the enviromment was partly generated by
experts as a means of furthering their own interests and careers.
Thus ecology, once a branch of biology, achieved the status of a
science in its own right.

Lastly, awarenesw hasg been heightened in recent years, by
the added capability to measure pollutants The statistical.
link between air pollution and respiratory diseases iQ;?;11~

established. Purther, this had lead to the demand for more

efficient monitoring so that yet more research can be made.
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5.1+2 Pollution politics in Britain.

To explain the growth of environmental concern, and the
demand for legislation does ndt, however, necessarily explain
the emergence of legislation. Indeed, even if legislation is
pasaed as a (partial) result of such a campaign, the content
and aimg cannot be guaranteed to be tobally in accord with
those of the initiators of action. Tt seems that over the
issue of pollutioh control measures a conflict exists betwren
the interested parties. The outcome of a campaign for legig-
lation will depend on the balance of power between these
parties within the political system. As a conflict of intereshks
gseems to exish, it can be inferred that the 'environmental
awareness' campaign has nbt succeeded in changing the walues of
gociety ag a vhole. Asg no workeable consensus of opinion hag
been reached, legislation must be explained in terms of the
various motives and interests of pressure groups involved and
the power they wield. Ilegislation should therefore be regarded
ags a balance struck between all of these groups.

Chapter Two presented some of the extremes of thought
which have been developed, ranging from those who regard pollu-
tion as a minor problem to those who see pollution as a con-
tributiﬁg factor to global eco-catastrophe. At pfesent the
consensus view holds that a balance be found between the
benefits‘of economic activities and itg undesirabie side~
effects.s Further, that given sufficient funds, this balance
can be achieved without changing the prevalent aims and policiesg
of our socisty. This viewpoint ig typified in the First Report

of the Royal Commission on Environmental Pollution (18). This
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gtates that

¥oollubion should be reduced to the point, where the costs
‘of doing so dre covered by the benefite from the reduction of
pollution." (para. 20)

Thus the relative power of those who oppose and those who
demand stricter controls must be examined to explain, firstiy,
the nature of the prevalent legislation and, secondly why this
has come to occupy a moderate positions Four groups have been
identified as requiringrstronger action (11). The first in-
cludes thé various ehvironmental pressure groups deseribed in
section 5.1.1, Their power liesg mostly in their ability to in-
fluence the media and so heighten publiéc reaction. The second
group,.ﬁhich includes.individual entrepreneurs such ag Réchel
Carson or Ralph Nader, also draw on their ability to provoke
public concern through thé media.

‘A third éroup conbains unaffiliated specialists who see
pollufion as harmful and regard themselves as qualified either
to deal with it or express an opinion on it; Their power, lies
in lending a 'pseudo-scientific legitimacy' (3) to the environ-
mental lobby, the assumption being that any decisions will be
renderad purely technical, apolitical in nature. As they have
an important advisory capabity to govermmant and other bodies,
thelr influence can be important. |

Lastly, and for the sake of completeness, must be mentioned
a mixed group, which has been termed the 'Modérﬁ‘Romantics (11) e
They appeared during the post-war period of affluence, rejecting
the material rewards of an industrialised socie’y. They have
developed social theories which refute the centrél values of con-

temporary society. Such theories embraced pollution as an anti-
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materialistic issue, impliéating capitalist industrial socieﬁy;
Their impact on polities and poliﬁical decisions was small,
méihly becaﬁse of their conscious desiré to remain outside the
prevalent social system,

In Britain, pollution and the enviroﬁment has yet to be-
come a genuine political issue in the way that 1t has in Burope
or the U.S.4. The newly forﬁed Green Party, which was created
to contest the lasgt general elecﬁion, had 1ittle success, but
achiéved publicity for their cause. Environmentalists have no
difegt contact with the parliamentary machinery, and must there-
- fore, depend on other means for influencing political decisionsi

In government ﬁhé advocates and opponents of stricter poliu-
tion conbrol measurés camot be easily classified according to
party.allegiance. Indeed it seeéms to be one of the few topics
which Quts through party politiecal lines. Britain's political
inertia to polluticn_has been attributed to Seﬁeral ceuses.
Firstly, the problems.are not felt to be as severe as for
example the U.S.A. Secondly, the existing céntrol legislation
is coﬁparatively well developed. Lastly, and most importantly
in this context, the system of party affilistion and discipline
makes it less easy to raise general questions of priorities and
thus represent environmental interests ina party politieal
faghion. This is in contrast to the American system, where the
individual member has much greatef.freédom of action.

Beyond direct contact with the parliamentary méchine, the
environmental lobby also lacks informal contact with government
ﬁepartmenﬁs; It thus is not enveloped in the formulative stages

‘of government policy. Obnsequently, it must seek to influerms
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policies and decisions at a later and more formal stape, either
through representation to individual M.?.‘s or through.contacts_
with sta‘butofy agencies within government deparitments. These
include the Countryside Gommission and the Nature Congervancy.
However within.the Civil Service hierachy, these apencies are
politically marginal, having comparatively small budgets and
therefore carry little weight (4). Their work does nbt-lie
within the area of any party political controvefsy; such as
employmént or industry. It is also considered to be largely
specialist or technical in nature and to impinge little on the
work of other departments. For all these reasons, these agencies
carry little political influence, énd therefore the interests
they protect are given low priorit&.

The oppoﬁents of stricter control measures have a much
greatetr degree of political access and indeed Lhe interests of
government often coincides with their interests. Traditionally,
industry has been the main opponenﬁ_of control measures, on the
groundé that they arebcbstly, adding to production costs and
detracting from profits.and‘competitiVeness;Government, in
general has resisted limiting the actions of indﬁstry, the
Conservative party on the grounds that there must be no limita-
tion to profitability and growth, and the Labour party on the
grounds that such measures might endanger jobs. Howevg; in
recent times the position of government and industry has been
less clear. |

_Within the last 15 years (approximately) industry seems Lo
have begun to take the pollution issue more serlously, the
larger firms apparently more so than smaller ones. It seems

that an explanation in terms of the profit motive may be
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inadequate. 3Several motives have been suggzested. Firatly,
1egislation ag it stands may still be inadequate or

- inadequately enforced. Secondly, those firms with a larger
profit margin may be willing to aceept a cut in profitability
by curtailment on pollution at the present, rather than risk
sbsolute bans in the future. Thirdly, large firms tend to be
.image consecious and-may practise image management in the form
of pollution abatement. Iastly it.has been suggested (11) thgt
.large firms activeiy support stricter controls as s means of
foreing out smaller competitors, leading to oligopolistic con-
tfol of a market and higher long-run profits. There are thus
many non-altruistic reasons for firms, especially large firms,
to p?actise or advocate some form of pollution abatement.

The position of government has also become ambivalent
recently. Although £he vote catching potential of environmental
issues is not as great as it is in America, govermment camnnct be
seen to be harming puhlie weifare by overtly supvorting polluters.
It has therefore become necessary simultaneously to support the
viability of industry and to take measures to protect the
publlie’s interest.

The outcome is, as Gunningham (1974) (11) puts i%, that

"their solution is likely to be a mild interference with the
present gystem rather than a far more radical reversal of our
allegedly, destructive technology and acquistic growth tech~
nology" (Page 41).

Such a solution is unlikely to plesse any environmental groups
and.can be viewed as supporting the interests of industry,

and yet satisfying the public's demand for some form af action.
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5e2 Foliey modification : a model..

Between the recognition of the exiétence of a phénomenon
as a problem Lo soclety and action taken as amsponse to that
situation, a serles of decisions must be taken regarding the
exact nature of the problem and the approoriate measures re-
auired as a consequence. Several étages-may be involved from
probiem identification‘to rractical action being taken. At
each juncture, the way in which the predicament, and the sub-
sequent proposed policy of action are viewed may vafy. A
variety of opinicns may be held, the resultant measures being
a compromise between these views. Thus initial conceptions may
not necesgsarily be those which are used as a basgis for remedial
worke

L general model of policy modification is outlined (11).
Tn section 5.2.3 this will be related %o the ways in which the
Control of Pollution Act 1974 hag been modified as a policy.
Several stages can be identified.

Te Problem Definition

Any soclal problem exists in two sengses. It has an
objective condition which is verifilable, for example, by
quantification. Marther, it has a subjective definition
which sees the objective condition as an actual or likely
.threat to certain societal values, Thus the physieal
existence of a phenomenon ig insufficient for it to be
recognised as a problem. A fﬁrther subjective assessment
of the condition on the basis of likely injury is required
for this to come about. The types of nroposed measure
re~ulire analysis not only in the context 6f the actual

physical situation bubl also of the various interpretations
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which have clasgified i% as a ovroblem. .Further these inter-
pretations must be examined with vrespect t¢ the biases of |
the various grdups who have an ihterest in the matter. Thus
a divergence may appear between the physical condition and
the way in which it is defined. |

Baving subjectively ﬁefined a physical condition, that
aésessment mist gain a wider acceptance. Others must be
convinged that the situation.is dangerous enough to require
public action. In the case of a natural disaster, for
examnle, the need for actlion ig cobvious and imperative.
However some problems may not be recognised so instant-
aneously and wholeheartedly as this. It is ofter up to
sméll sections of society ﬁo persuade the rest that a
problem exists and that steps must be taken to resolve it.

Section 5.1.2 outlines the contacts that congervation
and ecoiogy groups have evolved, as means of putting across
thelr fears for environmental well-being and means of in-
fluencing government through various agencies.

To gain attention the probiem in question must become :
newsworthy. The object of "sore groups is to give a parti-~
cular prdblem such an =ppearance. To achieve this the
probiem mist be redefiried (or simplified) and related to
current prevalent soéietal values. Redefinition may involve
a certain amount of eclecticism in that reinterpretation
for public comprehension may involve drawing on other view-
points of the same problem. The commonly accepted defi-
nition does not, therefore, necessarily accurately reflect
the actual problem or initisl perceptions of its condition.

The results of a successful publicity campaign may
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take one of two paths. Firstly, the campaign may result

in a wholesale change in opinion, from which the demand for

- action is widespread and (largely) unopposed. For example,

public outery for the withdrawal.of thalidomide resulted
from exposure of the dangers of the drug in the press.
Secondly, the campaign may succeed in versuading a sig—
nificant proportion of sobiety, but considerable opposition
still . remains. Assuming such a successful campaign, it
maj be decided that action must be tsaken, and that its
appropriaste form should be as legislation rather than as

an extension of tightening up of current practices.

At this point,; active opposition may appear. If a
wholesale change in sociefsl walues has not occurred, then
this will almost certainly be the case. The content of
legislation must be a compromise between the various
interested groups; the pdint at which compromise is reached

will depend on the relative powers of all groups, internally

~and externally to the legislattuire. Opposition may criticise

the proposed measures on several grounds. Firstly, that the
problem does not exist at all, or secondly, that the defini-
tions of thaﬁ problem are inaccurate or exaggeratéd, or
lastly, that the problem deserves a lower priority compared
with.other objectives,
Legislation

The debate will now proceed inside and outside the
legislature, Internally the problem may be referred back
f'or reassessmént. For example, in Britain, re-examination
may take place as an informal civil service investigation,

ag a formal Royal Commission, or as a Select Committee of
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Parlizment. These may verify the existence of g problem,
the accuracy of its percention, the need for action, and
the most appropriante measures to be tzken. Criteria for
this assessment will be current governmentsl and societal
objectives. Agsuming = case is found for practical measures,
the topie will be debated when it is presented as a piece of
legislation. Here conflicting views will be expressed by
the composition of opiricn,

As Section 5.1.2 states, the need to improve environ-
mental quality hss tended to be a non—@arty political issue.
However, related issues, such as profitability and employ-
ment levels, are closely identified with party political
policieg. Some legislation may not reflect the genefal
composition of opinion in Parliament but may be overriden
in deference to strong public opinion (19)., In so reacting
to exbternal pressures, the form of proposed action may be
more in line with a publiﬁised version of a problem than
either a technical definition or a theoretical stance.

The type of resultant action depends on numerous fac—
torse. These include, the need to be seen to be doing some-
thing; pressures from those who will be respongible for
policy implementation; pressures from those who will be
affected by new controls.

Impiementztion

Any subsequent 1egislaﬁion is passed on to thoge who
haﬁe been made responsible for its implementation, in this
case the water authorities. They have direct contact with
the actual nroblem, local eircumstances and those likely to

be affected by the implementation of any nrovisions.
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The likely effectiveness of any legislation will
depend on a number of ‘ssues. If such authorities initiated
the original campaign, or favoured the passing of the
legislation, then they are likely to implement its pro=
visions fully and effectively. If it wag impoged upon
them, then this is nob likely to be the caze.

Given & will to fulfil their legal obligations, local
circumstances may act to reduce the success of any action,
For example, many measures may require the co-operation of
other authorities and concerns. Given less than full under-
standing or even direct opposition, implementation may be
fraught with difficulties. If past poliey has been to
achieve change by co-operation on an informal basis,lthen
the introduction of measures on a more formal level may
affect the amount, and successfulness, of collaboration.

In addition, these authorities may have an awareness of
local circumstances, for example, employment problems, which
may influence the rigour and timing of new measures. Lagbly,
given the will on the part of the tmplementing authority
financial congtraints may assign other problems a higher
priority.

‘Modification of any policy may take place at several
junctures, initially in its formulation and subsequently
in its implementation. If a policy is perceived to be in-
adecuate then this may result in moves to alter the current
policy to produce more effective results. Re-agsessment
of policy may occur at any of the stages at which it is con-
sidered, thus the implementing authority may be dis-

satisfied with its operation and make appropriate changes.
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Similarly an external pressure group may vress for action
closer to the ériginal gpirit of legisiation or a total
change in that legislation. Equally the new policy may
be recognised as too harsh and changes may be made in

compensation.
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5ele? Pollution prevention measures,

To illustrate the possibilities of policy modification
three measures related to nollution prevention are examined,
Thesé are, the consent procedure, the new trade effluent
charging schemes and the operation of sewage treatment works.
Each illustrntes a particular form of modification and is
indicative of the gap between the theoretical ideal (Chapter
Two) and practical outcome (Chapter Four). As background to
these measureg, the opinions énd influences vhich affected
the passage of the 1974 Control of Pollution Act are examined.

T Theoretical Definitions

This section examines how definitions of the pollution
problem as devised by ecologists and economists (Chapter
Two) have been translated into legislation

(1) Ecological definitions. In brief, ecological pres-
eriptions come under two headings. Firstly there are those
who wish to see limitations or bans placed on the discharge
of pollutants, relating permissible levels of output to
the assimilative capacity of the receiving environment.
Secondly, there are those wh§ wish to see a radical re-
organisation of society based on the ideas of zero grovwth,
Each view has had a degree of success in prometing its
ideas to the legislature and the peneral pubiic. It is
now recognised that absolute bans, for example, are the
only appropriate forms of control for toxic effluents,

The second school hag success in publiciging the dangers
of uncontrolled growth (13) but whether this affected

_government could he debated.
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In terms of the 1974 Aect these ideas have been
partially incorporated, but also substantially modified.
The Government chose to readopt a pelicy of control by
Iimitation and minimum standards as operated under the
1951 and 1961 Rivers Acts. The case for rational uni-
Torm minimum standsrds was rejected,therefore cenbrol
remains very much =zt the discretion of the water
authoritied. The arguments of the no-growth school {or
political ecologists) were totally refuted thus by the
(then) Secretary of State for the Environment,

Mr, Anthony Crosland, at the second reading of the Control
of Pollution Bill (20).

"We certainly shall not solve the probiem by adopting
what in my view is the fatalistic attitude of the Club of
Rome or the Doomwateh school of thought and calling a halt
to economic growth. Cne can find circumstances where
growth and the environment ze in conflict but one can
find many more circumstances where continued growth is a
necessary condition of improving the environment."

The Minister went on to cite a meeting he had had
with the Chairman of the N.W.0. and the Chairmen of the
regional water authorities. They had stzted that
agtronomic sums would be required to improve river quality
to an ideal state. The Minister was of the opinion that
these sums would be impossible to raise in a no=-growth
economy.

However not all of the House was so totally dis-
missive of nowgrowth arguments. Mr., Arthur Blenkinsop

was of the opinion that society should be more critical
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of gowth, in that some forms of growth, for example built-
in obs\flescence of gome products should be rejected as
unacceptable,

Prevailing attitudes coincided more closely with
Mr. Crosland's; in consequence the Act did not extend
control beyond the bowers of the Rivers Acts. The real
advances for the environmental lobby, however, were two-
fold. Firstly control was extended to tidal and estuaries
reaches previously uncontrolled by the Rivers Acts and the .
1960 Clean Rivers Act. Secondly the Act conbained pro-
visions to make the availability of information on effluents,
especially trade effluents, more readily avallable, These. |
meaéures are discugsed in sections 5.2.3 and 5.2.4 (below).

Arthur Blenkingop summed up the advances for effective
environmental protection, thus ~

"let us be under no misépprehension sbout the modest
advance that we are likely te be able to make under i%s
provisicns. Some of the problems created by modern tech-
nology challenge us to make certainr reassessmentsof our
standard of values in society (20).

(ii) Economic definitions, Chapter Two states the reasons
why charges are commonly accepted as the appropriate solu-
tion to the pellution problem. The function of charges is
to act as a direct incentive to ﬁhe polluter to regulate
pollutant outpuﬁ to some optimal level, mutually satis-
factory to the polluter and society as s whole,

Prior %o the debate of the Protectiqn of the Environment
Bill and its immediate successor the Control of Pollution

Bill, these arguments had been discussed at a variety of
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stages. Due to the largely theoretical nature of such
discusslons these guestions were largeiy unfamiliar o
the bublic in general, discussion taking place largely
within academic circles.

Several impertant precursors to the Control of
Pollution Bill contained discussions of the merits and
demerits of an ihcentive charging scheme. For example,
in a Minority Report of the Third Report of the Royal -
Commission on Environmental Pollution, Lord Zuckerman
and Professor Beckerman outlined the use of pollution
charges as sconomic instruments for controlling pollution
(21)s Although they outlined a number of reservatioﬁs,
| mostly on the practicality of some facets of incentive
charging theory, théir arguments are much as economic
theory outlines (22). However, the other members of the
Commission were unable to accept the case for charges,
preferring to leave control by regulation. Lord Zuckermsn
and Professor Beckerman noted the lack of evidence of the
practical application of incentive charging theory. ﬁ0w~
ever thelr case was taken up by the 197, Third Report of
the Jukes Committee on charging policies (23). Although
this report post-dated the 1974 Act, 1t has influenced the
attitudes of the water authorities towards long-herm poli-
c¢ies for charging and pollution control,

In debéte, the Government took a similar line to the
Majority Report of the Royal Commission (21), that the
price mechanism was inadequate. It was also influenced by
similar findings of the 1970 White Paper on the Protection

of the BEnvironment (24), During the second reading of the
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Control of Peliubion Rill, {20) Mra‘Crosland stated that ~

"We shall not solve the problem by relying solely on
market mechanisms, While increase in demand can call
forth increaéing supply of such things as carg and hi-fi
equipment, it cannot c¢all forth cleaner air or cleaner

rivers. There is no such automatic effect." (pp 104~
105)

However even if the principles of incentive charging
theory were so refuted, the related concepts of efficiency
and equity were not. The problem of vellution was seen
as a question of balancing the benefitg of control with
the costs arising from action taken, The Royal Commi-
gaion and Parliament intuitively saw the question in
terms of cost~benefit analysise. Thus the First Report of
the Royal Commission (18) stated that:

"pollution should be reduced to the point where the
cogt of doing so are covered by the benefits from the re-—
duction of pollution."

Similarly the Secretary of State talked of a balance
betwsen the rights of the community to a cleaner environ-
ment. He implied that the balance had swung too far to~
wards the interests of the polluter and that the demands
of the community must therefore be given higher priority.

The principle of equity was embodied in the
Government's broad acceptance of he pollufers - pay
principle (25, 26). In terms of the Bill this meant that
those responsible for any form of pollution should pay
the cost of reaching the standards which the controlling

authorities may reguire. This principle had been
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promoted from several sources, including the E.E.C. (27).
The Govermment did not regard the general principle as
inviolate, as they foresaw circumstances in which public
expenditure would be unavoidable if quality targets were
to be reached,

In general, the theoretical arguments of economists,
at least on thé benefits of incentive charging, were
largely ignored. However a measure of success had been
achieved in that charging for trade effluents was now %o
be placed on a more rational footing, as recommended by
the Jeger Report (2%), amongst others. Inaddition the
principles of incentive charging had been recogniged to be
of sufficient merit to warrant further discusgion. How
mich this owed to the finaneial circumstances of the time

is unclear,
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5:2.3 legigliative definitions : The Gontrel of Pollubion Act 1974A.

In the previous section the reactions of the legislature
towards specific theoretical arguments was discussed. Thig
section examines some of the broader considerations which
influenced the provisions of the Control of Pollution hct.
These include groups, other than ecologists énd ecoﬁomists,
which sffected, or would be affected by, the proposed measures.

The Control of Pollution Bill had no specific party
nolitical connectionse It was introduced by a Conservative
government as the Protection of the Enviromment Bill snd wag
passed in July 1974 as the Control of Pollution Act, by a
Labour government. Its parliamentary origins began Ffour years
previously with the establishment of the Royal Commigsion on
EnvironmentalPollution, the formation of the Department of the
Environment's Central Unit on Environmental Pellution and the
publication of the White Paper on the Protection of the
Environment {1970} (24). The Jeger report (28) on the disposal
of gewage effluent, was algo Influential. The content of the
Protection of the Environment Bill was largely based on the
White Paper, and in surn the Control of Pollution Bill was
substantially founded on this Bill.

The Secretary of State outlined the government's recuire=
ments for effective pollution control, during the second
reading of the Control of Pollution Bill. These were:

T1e The need for ccmprehensive scientific and technieal know—
ledge as the basis for effective action (29). In general
the overall lack of data concerning the envirorment was

noted nd provisions were made, therefore, to rectify
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this deficit. However the most important deficit was felt
to be the general lack of information avail«wble to the
miblic concerning pollutants, particulnrly trade eflluents.
The wish to make such data more readily avallable was ex-
pressed in the Second Report of the Royal Commission (30),
their récommendations being accepted by the previous
Conservative goverrment, snd incorporated with their Bill.
The succeeding Lsbour government was of the opinion that
their vpredecessors

"were perhaps a little too tender o industry about
the protection of trade secrets." (20, pp 96).

They intendgd therefore to strengthen these measures.
To quote Mr. Crosland on information avallsbility

"This is vital not only for the Government and local
authorities; the public has the right to know and to be
made fully awere of the state of the environment and the
sources of nollution. Obviously we must live with some
degree of pollution. A perfectly clean worldld would be a
dead world. But the public must participate fully and
actively in decisions about how much pollution should or
should not be tolerated. These are not matters to be
settled behind closed doors." {20, ppe 95-96),

And further,

"Cur over-riding objective surely must be a freer
and fuller flow of information to the public, and the
requirements of the Bill will go a long way to achieve
thig." (20. pp 96)
4 gecond requirement of any pollution control programme

which was eited, was the need to establish a correct
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framework for economic analysis. This framework had to
attempt to reconcile any conflict of interests of the

individual, ag a poliuter, and the interests of society as

a whole. The reasons why government preferred control by

regulation to control by incentive charging were given
above (Section 5.2.2).

The last requirement was the need for an adeguate admini--
strative framework. This had largely been achieved by the
reorganisation of the water industry in 1973, and the re-
forming of local government aunthorities. Thus the desire
to manage all aspects of the water cycle by single co-
hegive suthorities had been largely achieved.

Although the goverrnment had noted the vast sumg that
the water authorities had judged essential for proper
regtoration of river quality, thé Act contained no speci-
fie financial arrangements to assist them in their tagk.
The Jeger Report (2%) had stated as a recommendation, the
nressing need for a substantial increszse in public ex-
penditure to provide treatment works for the productien
of satisfactory eff]ueﬂtf It stated that:-

"The higher standsrds of discharges needed to fulfil
these priorities will require greater expenditure on water
pollution control. Despite all the other competing
claims on national resources, we are convinced that this
expenditure is justified." (pp 22)

The Water Act 1973 included specific measures to
attempt to ensure that the water authorities vaid their
way; for example the Secretary of State may direct water

authorities teoc conduct their business so zs to secure =



apecific rate of return on the walue of their net assebs
{31). Thus the Government imnosed shringent controls on
public expenditure and yet spparently supported the urgent
need for expenditure on pollution control.

Tndustry, in general, wag strongly oopesed to the
use of incentive charges and any attemnt, thereby, to
abbemst £0 change thé pattern of use. The wrovisions of
the 1974 Aet therefore reflected such wishes, However
the Act also ineluded nrovisions for the disclosure of
trade secrets. It has been shown how the general tone

f the debates considered industry %o have been over-
protected. The Government, however did accept that
genuine cases might exist for sedrecy, and built in
clauses to allow exenphion from publicity (Section 5.2.2).
Tt was stressed in Chapter Four that as yet, the general
poliey on this is unknowrie The Act makes no provision for
the disclosure of information relating to discharges to
nublic sewers., As the majority of diacharges came in
this category, the attempt at making more information

available 1s not asg complete as it could bhes

Trade Uniong

The interedts of Trade Unions were noted by several
speakers, It was foreseen that a clash of interests could
arise between those of the unlons and those concerned with
improving effluent standards. OSircumstances were envisaged
that might lead to choosing between dealing with poliution
rigorously and maintaining employment levels, Iow to bring
about a conciliation in such a situation was not discussed,

it was hoped that close co-operation with the Unions would



accomplish a workahle undersbanding.
5.E.C.

Lastly several references were made bto discussions with
other members of the European Community (26). The British Isles
had meented several directives from the E.E.C. concerning
environmenﬁal pollution, notably the control of land-based
gources of marine pollution., However, up to that point, the
Government had resisted the idea of setting national minimum
effluent standards on the grounds that thev were inappropriate to
the Briﬁish case, an effective method of control by dig-
erebionary regulation being well established.

In conclusion, several aspects of policy modification can
be seen in the progress from thecretical discussion, publicity,
demand for action and the expression of that demand as legis-
lstion, in thils case, the Control of Pollution Act. All
interested partieg had cause for a degree of discontent with
its pfovisions. Environmentalists had achieved a greater
accessibility to information but not a2 wholesale conversion of
the economy to one run on ecological principles. Similarly
sconomlsts had not ssen the introduction of marginal cost
pricing but had gained credence for the notions of equity and
efficiency,

Industry was now liable to cloger oublic scrutiny but not
t0 inecentive pricing or statutory emission standards; control
remained at the discretion of the water authoritiecs. Water
authorities had gained fuller powers over tidal and estuarial
waters, and the authority to operate controls as they saw fit,
However financisl circumsbances were envisaged as a constraint

to achieving water gquality objectives.
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HePeh  Implemontabion by the watee authorities.

Tn sectlon 5.2.1 it was sbated that the effectiveness of
a policy depends on the way in which it is implemented. The
likelihood of full implementation depends on many factors, gome
possibly beyond the control of the responsible authority.

Tn general, the wafter authorities welcomed the Control of
Pollution Aet, in that it éxtended their control over the water
cycle and over polluting discharges in particular. They had
backed the call for the extension of conbtrol over estuaries and
tidal waters, and poroved of the tightening of the consent pro-
cedure, However their recention of the new publicity provisions
wag less than whole-hearted., This conld be explained by the
fact that they, as well as industry, would be forced %o declare
the exact nature of elTluents from water authority controlled
works snd their compliance with consent standards {Chapter Four).

In their Fourth Annual Report and Accounts (1977-78) (32)
the N.W.\. reported that control over most major trade effluent
discharges was nearly complete. By late 1979 they were ih the
process of extending cohtrol t0. all relevant discharges antici-
pating the implementation of the appropriate metions of the
1974 Control of Pollution Act. Section 4.3 illustrated 100%
compliance with congent conditions is rare. Sechion 4.1.2
demonstrated how, =as axesulgi the new publicity nrovisions, the
conditions applying to direct discharfges are being revised to
avold the possibility of »rosecution. As far as the intentions
of Paq;}iament were concerned, there wag a desire that matters
concerning the environment should not be settled behind closed
doors. The 1974 Act, however, seems to be having the opposite

effect.,
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Tn addition Lo the fachor of 'willingness', loesl and fin-
ancial circumstances were mentionsd as influencing the likely
effectiveness of new measures. As the water authorities have
been awarded 2 wide degree of diszeretions to their handling of
the pollution orohlem, such conditions may have a gignificant
modifying effect on their intentions and subsequent actions,
It can also be nobted that the reorganisetion of the water
industry could slso have affected atbitudes and intentions.

At recrganisétiOn the river authorities handed over a
number of pressing problems, the most notable being the poor
ouality of many rivers, particularly tidal strebchss; a shock
of equinment of variable quality and lastly, heavy financial
commitments in the form of debts on capital expenditure. The
new authorities were faced with a duty bo maintaln or improve:
riﬁer quallty but also strive toward financial stability o« The
river and waber authorities were also, increasingly, aware of
a general concern by the publiec for problems of environmental
degradation,

To a large extent, the water authorities were committed
to contimuing the practices of their forebears, the river and
local authorities. For exampls, they felt thai consent and
charging policy could not be altered radically as it would be
practically impossible for industry, or even their own works,
to make the necegsary adjustments at short notice. They were
thus committed to maintaining the status que, bringing about
long-term improvement using the consent system (33).

The N.W.A., in its first Annual Beport (32), cited some

of the commitments and nroblems inherited from their predecessors.

Cre of the most serious was the condition of works, which



varied widely, many of the smaller works overating well below
accentable staniards. These onerational inadeguacias, whether
caused by run-down or overloading, were exacerbated by other
minor problems. These included a lack of trained personnel,
lack of vehicls and plant, badly maintained equipment, in-
adequate sludge disposal Tacilities and a general absence of
works records. Further they wers= committed to a nrogramme 4of
hea&y capital expenditure, the principal being the Tyneside
sewerage scheme, as well as a back-log of debts. The Fipst
Report glates that :=

"There are vressing needs throughout the region to relieve
overloading of sewers and nollution of watercourses by the
excessive operation of storm overflow; to implement plans for
cleaning up the outstanding industrial estuaries; to alleviate
the adverse effects of sea outfalls; and to establish a
rational programme for theeconomical replacement of worn out
sewers. However from the ocutset the economic elimate had com—
pelled severe restriction on the Authofity‘s canital works
nrogramme, to include the minimum number of new schemeg,”

As acongenuence, priorities were allocated in the following
order of priority
1.  schemes already commibted
2. new housing development
3¢ new industri al develonment
L improveménts essential to safeguarding health
5 other orojects.

Thus many schemes, especially the replacement of antiquated

stock had to he deferred until finances permitted. However

the authority did commence a programme of small capital expendibures



and tightening procedures, which would have an immediate bene-
ficial effect. For example, smaller works were grouped together
and operated by mobile gangs, Similarly, efforts were made to
recoup costs, notably, in this context, the introduction of a
rational scheme of trade effluent charging, as a response to

the 1973 Water Act. The water authorities new obligations, as
defined by this Act, were summarised in a N.W.C. publication,
'Paying for Water' (31)(34).

The scope of those liahle to trade ef'fluent charges hag
heen exténded since reorganisation. A4s a omsequence revenue
from this source has incressed rapidly. Thus in the financial
year 1974~75 such charges amounted to £139,000, however by
1977;78 this had risen to £877,000.

In conclusion, three stages of policy evolution have been
identified. These are problem identification, (any) subsequent
legiglation, and lastly, implementation of new nolicy. Each
of the measures mentioned above, congent and charging policies,
and operation of sewage treatment works, haye passed‘through
this process with varying results,

Trade efflnent charging is a comparatively new, and in
some circles, controversial method of control, its origing
deenly rooted in economic theory. Incentive charging hasg
largely been evolved at a theoretical level, being 1little under-
steod or condoned, as yet, elsewhere., Financial vressures and
a notion of equity which reouire the npolluter to pay for the
costs he imposed, have chapged this idea of incentive charging
into a method of rationzlly covering costse

At the other extreme, the strategy for overation of treat-

ment works has evolved under the constraints whizh affect the



implementing authority. TIn this case these iressures include
historiesl inheritance, previous practices and tightened fin-
ancial - controls and chligations, Thms, though the leg-
iglature may wish to see an improvement in operational efficiency
of plant, and sympathise with the arguments for increased ex—
venditure, they are unable t» rsconcile this with other govern=-
mental and soccietal objectives. These demand a decrease in the
amount of borrowing by nationalised industries.

Consent volicy formation approaches the general model of
evolution and modification most c¢losely. Ibs theoretical rooks
are in ecological and envircnmental vhilosophies. Although
the Goverrnment may not appreciate the arguments concerning
assimilqtive capacity and steady state ecosystems, they have
supported the idea of control by regulstion as the appropriste
method for the British case. While the 127, Control of Pollution
Act strengthened the consent procedure, its publicity nrovisions
have acted to alter the‘infofmation availabla, against the
original intention and spirit of the law.

These three issues serve to show ho: theoretical intentions
are rarely implemented in the manner in which they were
originally conceived. Even given the will to fulfil such
aspirations, practical circumstances and other societal obli-
gations may make this impossible. As a result the nroblems of
the environmsnt =re often having to take a lower priority than

perhaps they deserve.
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Chapter 3ix

Concilugion

This study hag attemnted toeﬁamine éeveral:ﬁSpects of the
same lssue, namely the appropriate forms of nollution pre-
vention and controls These aspects are as follows; firstly,
theoretical suggestions for the most effecthive meagures, such
as incentive charging or control by regulation. Secondly,
legislative solutions, the result of debate and compromise and
thirdly, implementation of practices and legislation by the
water authorities. ILastly, the facts of actual river conditiong
were presented.

This study has tried to show that these facets are not
discrete entities, and that the posaibility of links betwesn
each aspect exist, This work was not, therefore, about whether
or not a particular measure or instrument would prodiuce an
improvement in river quality conditions, but about the nature
of those links. It attempted to examine the proposision that
effective action and instrumenﬁs can only ever be produced by
accident rather than design.

Four measures or instruments were chosen to illustrate
aspects of these links. As a result normabive conclusions about
their relative effectiveness are periphersl rather than central
ouestions. Yo attempt, therefore, is made to recommend one
practice over another, Consent policy and sewage works operation
are two practices which are well established, and have therefore,
been moulded, to a certain extent, by prevalent constraints.
These constraints may be presently acting, or have existed in

the past, Charging for trade effluents and the 197/ fonbtrol of
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Pollﬁﬁion,Act are new prachbices, and are therefore imposed upon
current conditions and practices. The egtent to which they are
altered hy current constraints was examined.

Congents and charging for trade effluent were chosen to
repfesent'measures which have some connections with theoretically
recommended solubticns. The Control of Pollution Act 1974 and
the operation of plant do not have this theoretical under-
pinning, bubt represent measures evolved by government znd
water authorities respectively.

Eecologists and economists were chosen as examples of
groups of theoreticians who have taken an interest in the
pollution problem. They have in common a lack of direct con-
tact with the practical problems of implementation, in that they
are little involved with the water authorities. Both have found
a limited outlet for their theories in some of the practices of
the water authorities and in the legislation which partially
dictates those policies. However, the extent to which theore~
ticians directly influence legislative bodies or the water
authorities is in question,

Economists have been identified, in this study, with
incentive effluent charging methods. It has been shown that,
outside theoretical circles, these methods are neither fully
understood nor condoned. Trade effluent charging practices,
as they ewist, are in no way intended to reproduce thege
theories. They AT 86 from a need for financial viability.

What, therefore has been the impact of economic theory,
and economisgts, on pollution prevention practices? There is
little evidence to suggest they are capable of arousing public

debate through the media in the same way in which the environmental



lobby have been able., Although economists are perhaps more
respected than ecologists in government clrcles they have had
1ittle success in promoting their ideas as 1egisiaticn or
approved practices. However there are signs that incentive
charging practices may be taken more seriously in fusure, vhen
evidehce of congistent practical applications can be presented.
At present, ecologists, politicians, industry and the water
authorities regard these methods as inappropriate: thus con-
giderable opposition remains to be convinced,

Briefly, it is worth mentioning the impact of economists
within the water authorities. As the water industry is being
inereasingly run as an industry, economic principles will play
an increasing role in determing the lines on which it is run.
Thus eccnomic theory as regards incentive charging may gain
greater credence through familiarity.

In many ways it is difficult to assess the impact of
ecological theory on pollution control and prevention practices,
especially as two dominant groups have been identified. Apoli-
tical ecologists, advocating control by regulation and bans,
have seen the extension of such controls, particulariy to
estuaries and tidal waters. As the consent system was establibhed
prior to envirommental pressure groups these meagures cannot be
regarded as antecedents to ecological thought. The extension
of the consent system was an inevitable measure which the wsher
authorities required. Like most economists, such ecologists
have had little impact on the media and public opinion.

In one sense, political ecologists have had relatively
little success in that no measure had been out into practice

directly as a conseguence of their ideas. However these ideas
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have given rise to much discussion, both thecretically and
publicly and have achieved a meagsure of public awareness for
the possibilities of environmental disruption. Thus, their
impact has been an indirect one, a resulb of their ability to
arouse public concern and thereby pressure for action to be
taken., It is therefore debatable whether the Control of
Pollution Act 1974, could have been passed if the public has
been antagonistic to it,.

The environmental movement; as a hybrid of ecological
theory, has been successful in modifying legislation on some
pollution prevention practices. Government recognised the
external pressures for a wider availability and'greater freg-
dom of information, particularly regarding industrial effluents.
This was given force as part of the Control of Po%%tion Act
1974 The Govermment's intention was to give the fuller access
to detalls of the enviromment and to press for improved
environmental quality. However as far as water pollution and
the water authorities were concerned, these provisions have had
the opposite effect.

The water authorities, as much culprits of causing water
pollution as industry, found it necessary to downgrade their
consent regulations so as to protect themselves from the rigk
of prosecution. There is thus a divergence between the ime
plementation of legislation, the spirit of that legislation
and ecological theories, politiecal and apoliticals

Many mitigating factors can be identified to justify this
action by the water authorities. Firstly, despite the fact
that the government gstipulated the urgent need for restorative

action, the Control of Pollution Aet 197, did not provide addi~
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tional financial assistance for this purpose. Indeed the 1973
Water Act imposed upon the water authorities the duty to become
self-financing, with the restriction of a collsctive upper
limit on borrowing. These factors alone, it might be supposed,
would have curtailed any pollution abatement programme, however
other constraints congpired to limit action even further., As
Chapters Three and Five noted, the water authorities were
further handicapped by the inheritance of poor eguipment,
heavy debfs and commitments for expenditure on capital intensive
projects. It is not surprising that faced with probable heavy
expenditure neéded to bring treatment plant up to gtandard,
they chose to revise consent conditions.

This particular example briags up the question of priorities
for government. A government may be pressed into passing leg-
islation to protect the environment, but may be unwill%pg (or
unable) 4o commit funds to achieve those ends because other
aims take a higher priority. The present government s for exsmple,
is absorbed with the need to limit public spending. Thus
government has gome on record as urgently requiring environ-~
mental protection and rehabilatation, but in effect, have only
made this job more difficult for the water authorities %o
achieve. However it would be difficult o prove deliberate
evasion of responsibility by either government or the water
authorities.

For the measures examined, it can be seen that theory hag
not been directly influential in oroducing legislation or new
practices. It would not be fair to say that ecological theory
has been more influential than economic theory, rather that

current practices operated by the water awthorities have altered
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ag a eonsequence of other oreggures, mainly financiale The
water aubhorities have been awsrded a great depree of dis-—
cretion by the legislation; vractice is therefore moulded by
congbraints on the water avthorities rather than by legig-
lation or theorists. Thus if a particular measure 1s to be
implemented exactly, as for example, government requires,
full control of these constraints must be taken. It would
thus be possible to overcome mogt of the obstacles to
effective envirommental protection by providing sufficient

funds.
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APPENDIX A, Glossary

B. Blological oxidation cost per cubic metre of average strength settled

B.0.D.

sewage including treatment and disposal of secondary sludge.

Biological Oxygen Demand. The amount of dissolved oxXygen consumed
by chemicael and microbiological action when a sample is incubated for
5 days at 20°¢ (The BOD normally gives a rough indication of the organic

matter present in the sample),

C.AW.B, Central Advisory Water Board.
C.AW.C, Central Advisory Water Council,
Catchment area (or catchment basin). The area draining naturally to a

given point,

Cooling water. Water abstracted by industry for cooling purposes; normally

€.0,.D.

used once and discharged to a watercourse, or to the sea, at an elevated

temperature, but otherwise relatively unpolluted,

Chemical Oxygen Demand. The amount of oxygen used in chemical
oxidation of the matter present in a sample by a specified oxidising

agent under standard conditions.

Crude Sewage. Untreated sewage.

DATE, Date of commencement of operation,

DERT, Debt charges, (p. per thousand cubic metres).

D.0.B, Department of the Environment.

Drainsge ares, The area actually draining to a given point, which may or

D.W.T,

may not coincide with the catchment area.,

Dry weather flow. The rate of flow of sewage, together with

infiltration, if any, in a sewer in dry weather {cubic metres per day}.
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5.5,C. European Economic Community,
Effluent. Any liquid which flows out of a containing space, but more

particularly the sewage or trade waste, partially or completely
treated, which flows out of a treatment plant., For example, sewage
effluent is the liquid finally discharged from a sewage treatment

works,

Butrophication. The enrichment of water in watercourses and lakes by
chemical substances, especially compounds of nitrogen and phosphorous.
It can greatly accelerate the growth of algae and higher forms of
plant Iiife.

G,D,P, Gross Domestic Product,

GNP, Gross National Product,

Groundwater. Water contained in the soil or rocks below the standing

water level or water table.

G W.C. Gross Works costs (p, per tcm).

Hydrological cycle, The full course of water movement, comprising

evaporation from the sea, precipitation upon the land, percolation

into underground strata etc, and the eventual flow of water back into

the =ea.
Industrigl Effluent, Water-borne wastes from industry.
Influent, Water, sewage or other liquid, raw or partly treated, flowing into

a reservolr, basin, or treatment plant.

M,A,F.F, Ministry of Agriculture, Fisheries and Food.
N,R.A. Northumbrian Water Authority,

N.8.C. Net Service cosis (p. per tcm).
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N, WA, Northumbrian Water Authority,

N.W.C. National Water Council.

N.W.c. Net Works costs (p per tem).

0.,E.C.D, Organization of Heonomic Co-operation and Development,

os. Average strength of settled sewage (mg/l).

ot. COD of trade effluent (nmg/1) after one hour quiescent settlement.
Quitfall, The point at which a sewer or land drainage chénnel discharges

to the sea or to a river.

Oxidation. The chemical change which a substance undergoes when it takes

up oxygen.

Pop. Population served,
Potable. Water which has been treated so as to render it bacteriologically

and chemically safe to drink, and which has no unpleasant taste or smell.
R. Reception and conveyance, cost per cubic metre.

R.C.3. Royal Commission Standard. The two standards proposed by the Royal

Commission on Sewage disposal (1898m1915) for no more than 30 mg/l of
suspended solids and 20 mg/1 for BOD ~ a 30 + 20 effluent - are in
general the normal nminimum requirements for sewage effluents. It was
envisaged that the effluent would be diluted with eight volumes of

clean river water with a BOD of 2mg/1,

R, W.A, Regional Water Authority,
3. Treatment and disposal costs of primary sludges, per cubic metre of

average strength sewage.
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Satisfactory. An effluent is said to be satisfactory if it complies with

conditions of its content. This can often imply the 30 : 20 Royal

Commission Stendard.

58, Weighted average of suspended solids removed from crude sewage by

primary settlement (in mg/1),

st. Total suspended solids (in mg/1) settleable in one hour from trade
effluent.

Sewage. The contents of sewers carrying the water-borne wastes of =
community.

Sludge. The accumulated solids produced during the treatment of sewage.

Suspended solidsg, The solids which are suspended in a sewage or effluent.

1.E, Trade effluent.

T.E,I. Trzde effluent income,

T.5.F. Total sewage flow.,

L.D.TF. Total discharge flow,

Water table, The level below which the soil or rocks are saturated with

water; unlike the surface of water exposed to air a water table may

be undulating,

Units.
mil gzl, miliion gallons
1. litres
m3. cubic metres
mg., milligrams
g. grams
kg, kilograms
temd, thousand cubic metres per day
memd.. million cubic metres per day

p. pence
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APPENDIX B The General Theory of Charges : a comparison with control by
regulation,

The standard theory of charges is based om eliminating the discrepancy
between private and sccizl costs, in the most efficient and equitable way
available, The argument for charging is as follows:~ as pollution causes
damage, every addition of a pollutant causes an increment in damage caused.
Assuming that the amount of damage can be quantified in some way, it would,
theoretically, be possible to draw & curve showing additional damage caused
by additional pollution. (Figure 13.) This damage function is shown as the
marginal damage cost curve (MDC). It would be expected that the more money
spent on abating pollution the lees pollution there should be, So for every
£ spent, there must be marginally less pollution, this is shown by the
marginal control cost curve (MCC). ‘

At the point of intersection, the.cost of abating an additional amount
of pollution is equal. to the cost of damage caused by that marginal unit.

From 0 to ¥ the cost of control exceeds the cost of damage, while to the right
of N, the inverse is true, Accordingly, it is claimed that the cost to society
as a whole (ie, demage cost plus control cost) is minimised if the polluter
discharges an amount ON, ie., at the pbint of intersection., The costs to the
firm outweigh the benefits 4o society of abating at an amount less than N,
while discharging an amount greater than N, means the costs to scciety outweigh
those of the firm (1.),

Economists, thus, aim to ensure that firms discharge this optimal quantity,
and propose one of two methods to attain this end. Firstly, regulations can he
set so as to fix the maximum smount permissible, at this point. Secondly, a
firm can be made to pay an amount per unit of pollutant emitted. A polluter
would therefore have an incentive to reduce his pollutant load, so reducing
the charge he paid., Thig would occcur up to the point when savings made equal
the cost of bringing about that level of pollutant.

Thé unit charge would be so arranged, that it equalled the marginal
pollution costs at optimum output, ie, charge at a rate 0C. At this point a
firm would prefer to abate its pollution as far as the point of intersection,
rather than pay the additional charge, as at this point the abatement costs are
lower than the unit charge (2.),

Thus by forcing firms to pay a charge per unit of pollution discharged, it
effectively makes poliution costs a part of total production costs; thus
internalization of the external diseconomy is achieved, Society, therefore,

does not pay the full damage costs as the firm is forced *o pay part of them.
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It must be noted that pollution is not eradicated by this method, the ainm is
to produce an outcome of least cost and maximum benefit to society and industry.
In general, the idea of charges supports the "polluter-pays" principle, which
has the backing, at least in theory, of most ecologists and administrative/
government bodies, such as the E.E.C. (2.).

Numerous advantages have been claimed for charges over regulations. (3.)
i) As an incentive. Charges take advantage of the firms profit maximization
motive, By allowing choice, a firm will tend %o abate up Yo the optimal point
at which its own profits can be maximised, Further, it is claimed, that charges,
unlike direct regulations or set standards, act as an incentive %o introduce
technologies which cut the cost of abatement,
ii}) The charge is costueffective. If the overall objective of a pollution
control programme is to reduce total emission by, say, 45%, there are two
possible ways of achieving this. Firstly, an emission standard could be
imposed on each polluter, limiting tolerated emissions to 55% of present levels.
Secondly, a charge could be levied at such s rate so that on average 45%
abatement would be obtained, As different polluters have different treatment
costs, it is argued that it is unfair to require every polluter to treat to a
uniform 55% level. It would be more equitable to allow those with cheaper
abatement costs to treat a greater percentage and those with higher costs to
treat less, but on average achieving the required cuf back in rollutant levels
(Figure 13).
iii) Financial. This has two aspects. Firstly charges provide a fund from
which money for pollution abatement projects can be raised, This may be paid
either to a public body, or more controversially, to a polluter. This idea
brings in the second finsncial aspect of charges, that of redistribution.
This involves transferring funds raised from firms (such as C, Figure 1%)
with higher merginal abatement costs to firms with low costs so that further
cutbacks can be achieved at minimum cost,

It must be noted that such redistribution and payment of subgidies
infringes on the "polluter-pays" principle, in that society is making a
payment to the polluter, However, in terms of achieving maximum benefit at

least cost, it is perfectly Justifiable,
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iv) Administrstion, It ia claimed that a charging system is cheaper and
easier to run than any other, It is claimed that less information is
required compared to other methods; for examplé nothing need be known about
the control costs of individual firms,as at the margin, the costs of additional
abatement for all firms are equal, It could, therefore, be regarded as being
equitable in this respect. This is unlike the systen presently operated by
the Alkali Inspectorate in Great Britain {4,). This system tries to relate
the amount of pollution reduction expected to the cests incurred by firms in
abating a unit of pollutant.
By allowing firms choice in how much they wish to abate, this could bhe

. regarded as minimal interference in their internal workings. If quality
.bbjectives are not met the option is available.to raise the unit charge to
achieve these. Thus, instead of changing a major proportion of the conditions
impesed on every individuval firm, only one perameter is altered, leaving the

appropriate adjustments up to the firms.

Notes for Appendix B,

(1.) Marguand, J, {(1976), Trade Effluents, costs, charges, and control.
Chemistry and Industry 2.10.76.

(2.) Organisation for Economic Co-operation and Development {1975). "The

polluter~pays principlie", (Paris)

(3.) Royal Commission on Environmental Poliution, (Chairman: Sir Eric Asby)
Third Report "Pollution of estuaries and coastal waters."” Minerity
report. HEMSO Cmnd 5054 Sept. 1972,

(4.) Gunningham, N, (1974) "Pollution, Socisl Tnterest and the Law", (Law

in Society Series) {Martin Robertson and {o., Lordon).
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APPENDIX C Water industry organization snd water pollution legislation

1848  Public Health Act
1, Created a 'national' General Board of Health.
2. Established local boards of health in borough and urban council

areas. They were empowered to provide public water supplies (either
through private companies or through direct municipal operations) and
also to provide sewerage systems for the water-borne collection and

disposal of domestic wastes,

1852 Metropolis Water Act
1, Prohibited water abstraction from tidal reaches of the Thames,
2, Compulsory water filtration.

1875 Public Health Act
1. Followed the recommendations of the Royal Sanitary Commigsion,
1869~T1.
2, Adopted the local government fremework as the most readily

1876

available and convenient framework for adminiétering'public health

matters.
3. Applied new found knowledge of epidemiclogy and disease transmission.
4, Priority given to the provision of adequate water supplies and the

collection and disposal of sewage over other uses of river water,

5. Succeeded in providing good piped water supplies to built-up areas,

Rivers (Prevention of Pollution) Act

1878

1, Passed to prohibit the pollution caused by the dumping of domestic,
industrial and mining wastes, and the discharge or diéposal of sewage into

rivers,

Public Health (Water) Act

1903

1. Sought to provide piped water supplies to rural sreas. I+ was

largely unsuccessful due to prohibitive costs.

Salmon and Freshwater Fisheries Act

1. Established fishery boards which were empowered to take action against
poliution harmful to fish. It became an offence to (knowingly) discharge
any solid or liquid material intc waters where it might harm =salmon or trout.
With inadequate finance the boards were only effective in administering

those waters that already had extensive fishing interests. The Act did
nothing to improve polluted fishless water and specifically excluded the

Thames and Lee, and the London excluded area,
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1929 Local. Government Act

This Act empowered Rural District Councils to contribute to the cost of

providing piped water supplies %o individual parishes.

1936  Public Health Act

This was the first major revision of the 1875 Public Heslth Act,

1, Confirmed the administration of water supply and sewage disposal
by local authorities in England and Walee,

2. Provided a formal mechanism for amalgamating existing water supply
undertakings under the control of a joint bomrd. ILittle use was made of
this provision.

R Reguired local authorities +to provide sewers and sewage disposal
facilities for effectively draining their districts and dealing with
domestic wastes and surface run-off. The occupier of any domestic
premises was given the right to connect to public sewers within such a
drainage area,

4, Industrial effluent could only be discharged into sewers with the
consent of the local authority and provision was made to control such

discharge by the Public Health (Drainage of Trade Premises) Act 19737.

1945  Water Act

1. The Act empowered the compulsory re-grouping of water undertakings
into self-contained units for supply purposes, The whole, or parts, of
local authority districts could be assigned for administration under a
joint water board. '

2, Established first time control of water abstraction from under-
ground. Licences were required for new or extended abstractions.

3. It gave the minister power tb control effiuvent discharges into water
courses,

4, The Act allowed the minister to appoint a Central Advisory Water
Committee; this was intended principally as a source of advice. In the

regions the Act provided for joint advisory committees %o be established.

1948 River Boards Act

Thig Act established 32 river boards, these had responsibility for land
drainage, fisheries and control of river pollution. For the first time
boundaries of administrative areas for water management had been defined
in terms of the natural water environment ie. by enclosing whole catchment
areas, As part of their duties, the boards were required to collect data
on rainfall and river flow, and to determine the quantities of water

abstracted and effluent discharged within their areas,
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1951

The Rivers (Prevention of Pollution) Act

1960

[ Confirmed the responsibility for the control of pollution with the
river boards,

2, It became an offence to cause or knowingly permit any poisonous,
noxious or polluting matter o enter a stream or otherwise impede its
flow and worsen the consequences of pollution., Exeptions allowed for
the continuance of existing discharges of sewage and trade wastes. New
discharges were to be allowed by consent under conditions specified in

relaticn tc¢ place, composition, temperature, volume and rate of discharge.

Clean Rivers (Estuaries and Tidal Weters) Act

1961

Extended the jurisdiction of the 1951 Act to estuaries and coastal waters

associated with the river board sreas,

Rivers (Prevention of Pollution) Act

1963

1. This Act specified that waste discharges existing before, and
therefore uncontroiled by the 1951 statute, would in future require the
consent of river boards if they were to continue.

2, It empowered the boards to review and revise their consent standards
so as to bring about an improvement in river pollution levels,

B For the first time, unsatisfactory effluent had to be treated; even '
though it might be impracticsl to do so, As sanctions, the closure of

works or the imprisonment of those responsible, were possible,

Water Resources Act

(1)

Organizational Changes
1. Replacement of river boards by 27 river authorities, plus the
Thames and Lee conservancies.
2. The duties of the responsible minister (now the Minister of
Housing and Local Government) were extended so as to consider the
augmentation of water resources and theip possgible redistribution through-
out England and Wales,
3. Central contrcl was to be provided by a new agency, the Water

Resources Board,

The River Authorities
1. Tock over all cld duties of the river boards - land drainage,
pollution regulation, administration of fisheries., They also were
required tc estimate current and future water requirements for their areas,

and formulate proposals tc meet expected demand.
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2.

They were required to determine the minimum acceptance flow to be

left in rivers after water had been abstracted.

3.

(iii)

1973

Action was to be taken in three areas:

a) Improve the quality of rivers by suitable works to augment the
quantity of flow.

b) Prevent excessive abstraction from reducing the flow and
adversely affecting quality,

c) Generally manage rivers in the best interests of the users

(ie, industry, agriculture, water supply, land drainage and navigation).

The Water Resources Board

The Board was intended to be effective in four areas:

a) To consider the procedures necessary to conserve, re-distribute,
augment and secure the proper use of water resources in Bngland and

Wales,

b)  To review periodically the progress made towards optimizing the
use of water resources, '
c) To provide, on request, technical information,

) To collate hydrometric data, and publish thig information

periodically to aid in the prediction of prospective water demands.

Water Act

The Act is divided into four parts:

1.
2.
3.
4,

National policy and central and local organizations,
Punctions of water authorities.
Financial provisions,

Miscellaneous provisions,

i)  Ministerial responeibility was given to the Secretary of State

and the Minister of Agriculture, Fisheries and Food, with the duty

of promoting, jointly, a national policy for water in England and Wales,
ii) The Act established nine English water authorities and the Welsh
National Water Development Agency. Under Schedule 35 of the Act, a
water authority is defined as 'a body corporate' with power %o do
anything which in the opinion of the authorify is calculated to

fecilitate, or ig conducive or incidental] to, the discharge of any

of their functions.

iii) Section 4 established a National Water Council {nwc). Again it

was to be an advisory body to govérnment, but was also to co-ordinate

regional planning.
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»

1974

iv) Functions of the new water authorities:
1. Water conservation
. Water supply

. Sewerage and sewage disposal

2

3

4. Provision of domestic sewers

5, Maintenance and improvement of fisheries

6. Supervision of work on land draihage

7. The provisions of the 195! and 1961 Act were to apply to new
or altered effluent discharges made by the water authorities.

v) New functions of the water authorities:

1. Development of water based recreational facilities

2. To have regard for nature conservation and amenity,

vi) The water authorities asre required to carry out regular surveys
of water resources in areas under their control. This information
is toc be used as the basis of plans to secure more efficient management
of water while at the same time restoring and maintaining the whole-
gomweness of rivers and other waters.

vii) The Act establishes the principle that water authorities are to
be financially self-supporting. Revenue for most functions is to be
raised by a system of charges on those who benefit from the services
provided. The Secretary of State is given powers to direct the water
authorities on the principles to be followed on raising revenuve. A
collective over~all maximum borrowing limit of £3,750 million is

imposed,

The Control of Pollution Act

Part 2, specific to water pollution, re-enacts with amendments the pellution
control provisions of the Rivers (Prevention of Pollution) Acts 1951-61,
1, Control of pollution inm rivers and coastal waters. A rerson is guilty
of an offence if he causes or knowingly permits the entry of -
a) any peilsonous, noxious or polluting matter
b) any matter which might separately or in combination, aggravate
pollution or impede the water flow of a atream; or
c) any solid waste intc a stream or certzin tidal waters,
The exemptions allow for the entry of gewage or trade waste which

are subject to consent procedures.
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Consents to discharge (Section 34)
a) Consents may be granted subject to reasonable specified
conditions with regard to:
i)  The place and outlet
ii) The nature, composition, temperature, volume, duration
and rate of discharge
iii)  The provision for taking samples
iv) The installation, reading and maintenance of meters
v) The keeping of appropriate records
vi) The return of information to the water authority, and
vii) The precautions to be taken to prevent the contamination
of underground water.
b) A water authority must publish applications for consent to make
a discharge. Any subsequent representations must be considered.
¢) Section 37 imposes & continuing duty on a water authority to
review from time to time consents, and the conditions attached to
them. The intention is to bring about such continuing improvements
to discharge conditions as may be allowed by changing circumstances
and advances in technology.
d) Each permitted consent will normally continue unchanged for two
years,
The duty to keep registers.
By Section 41, the water authorities are required to keep registers
containing particulars of sll discharge applications received, all
consents granted, details of effluent samples taken and varticulars
of certificates given and notices served. Such registers are to be
made freely available for public inspection,
Appendix E details possible reasons for exenptions.
Authority to forestall or remedy water pollution.
When it appears that a discharge is damaging flora or fauna of a
stream, the water authority is required to exercise its powers to
revoke or revise conditions of consent. Any costs incurred are to

be recoverable from the polluter,
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APPENDIX D River Pollution Survey's Chemical Classification

The various River Pollution surveys, have classified rivers by chemical

criferia under the following general headings:

Class 1 Rivers unpolluted and recovered from pollution

Class 2 Rivers of dcubtful quality and needing improvement

Cless 3 Rivers of poor quality requiring improvement as a metter of urgency
Class 4 Grossly polluted rivers,

The borderline between Classes 1 and 2 is indistinct. Some degree of
subjective judgement therefore is involved in the assessment between these two
categories.

The classes are not based on a single criterion but are said to represent
a practical compromise of several which, collectively, meet the general concepts

of river quality. A fuller description of the chosen parameters is given below.

Clags 1 Rivers unpolluted and recovered from ncllution

1. A1l lengths of rivers whatever their composition, which are nown to have
received no significant polluting discharge.

2., All rivers which, though receiving some pollution, have a BOD less than

3 mg/l, are well oxygenated and are known to have received no slgnificant
discharges of toxic materials or of suspended matter which affects the condition
of the river bed,

3. All rivers which are generally indistinguishable bioclogically from those

in the area known to be quite unpolluted, even though the BOD may be somewhat
greater than 3 mg/1. '

Class 2 Rivers of doubtful quality and needing improvement

1. Rivers not in Class 1 on BOD grounds and which have a gubstantially reduced
oxygen content at usual dry summer flows or at any other regular times.

2, Rivers, irrvespective of BOD, which are known to have received significant
toxic discharges which cannot be proved either to affect fish or to have been
removed by natural processes,

5. Rivers which have received turbid discharges which have had an appreciable
effect on the composition of the water or character of the bed but have had no
great effect on the biology of the water.

4. Rivers which have been the subject of complaints which are not regarded as

frivolous but which have not been substantiated.
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Class 3 Rivers of poor quality requiring improvement as a matter of urgency

1. Rivers not in Class 4 on BOD grounds but which have a dissolved oxygen
saturation, for considerable periods, below 50%,

2, Rivers containing substances which are suspected of being actively toxic
at times. '

3. Rivers which have been changed in character by discharge of solids in
suspension but whick do not justify being placed in Class 4,

4. Rivers which have been the subject of serious complaint accepted as

well-founded.

Class 4 Grossly polluted rivers

1. All rivers having a BOD of 12mg/1 or more under average conditions.

2.  All rivers known to be incapable of supporting fish life,

3. All rivers which are completely deoxygenated at any time, apart from
times of exceptional drought,

4, A1l rivers which are the source of offensive smells,

5. All rivers which have an offensive appearance, neglecting for these
purposes any rivers which would be included in this class solely because of

the presence of detergent foan,

Source: Pg. 37, Technical Appendix 1
River Pollution Survey of England and Wales, updated 1975.

River Quality and Discharges of sewage and industrial effluent,
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APPENDIX E The Consent system under the Control of Pollution Act 1974

Part 2 of the 1974 Act deals with two main sources of water pollution:
discharges of poisoncus matter or solid wastes and trade and sewage effluent.
It covers the discharge effluent either directly to a water course or indirectly
via the public sewer and “reatment plant network. Normally (three minor
exceptions are permitted) no offence is committed under the 1974 Act, provided
that a consent has béen obtained from the relevant water authority and its

conditions observed, (Figure 14)

Applications A potential discharger should approach the relevant water

authority for a consent 4o discharge. The suthority will then consider the
application and may grant the consent, subject to conditions if need be. In
setting conditions the authority must have regard for the prevention of
rollution and the attainment of water quality objectives. TUsually any conditions
relate to such matters as quality, quantity, rate of discharge, sampling and
the keeping of records.

According %o the terms of the 1974 Act all applications for consent must
be displayed in a water register, available for public inspection. Applications
must also be publicized for two consecutive weeks in the Tondon Gazette or local
press. In the following six weeks the authority must consider all representatiens
made to them concerningan application.

No publicity will occur under the following twoe circumstances. Firstly,
in a situation when the authority considers the proposed discharge will have
no aporeciable effect; however such an application must still appear in the
register. Secondly, the Secretary of State for the Environment may grant an
exemption certificate to an applicant on the grounds that publicity would bve,
either, contrary to the public interest, or would prejudice, to an unreasonable
degree, some private interest by disclosing information on a trade secret, Suéh
an application would not be placed in the register, although the exemption
certificate would be.

Such exemptions prevent:
i) publicity of application in the local press
i) placement of consent details in the water regigter

111) publicity of details of samples and analyses relating to consent discharges

in the register,
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Public Inguiries A public inquiry may be held by the secretary of State under

three circumstances:

i) "Called-in applications" - The Secretary of State may "ecall-in" an
application for determination by himself, rather than by a water authority.

He may call a local inquiry prior to announcing his final decigion, At this
stage, anyone who had made repregentations within the statutory six week period
has the right to appear at the inguiry. This call-in procedure would normally
occur when an application was a particularly difficult one, or may have more than
local significance,

ii) Appeals against refusals — An applicant has the right of appeal to the
Secretary of State when an authority has either refused a consent, or, (in the
opinion of the applicant) granted it subject to unreasonable conditions. Again
all those making representations within the waiting period, must have their
objections considered,

This is, by far, the most common source of local planning inquiries, and
it is anticipated that the same probably will be true of applications for water
consents, From the point of view of objectors it is important that all
representations be made within the six week waiting period; if not, objections
will only be heard at the discretion of the Secretary of State. PFriends of the
Earth (1) feel that, in most cases, 1t would be difficult to achieve g "call~
in", given that the Department of the Environment will generally be loathe %o
interfere with water authority autonomy. To achieve a local inguiry they
recommend that their members.persuade the water authority to refuse a congent,
since, on appeal, the final decision will be made by the Department of the
Environment, In a controversial case, an authority may be only too glad to pass
the responsibility for the decigion on to Central Government.

iii) Appeals by statutory objectors - If an objector makes s representation
within the waiting period, a water guthority must inform any such objectors
of its decision to grant an application, The objectors then have a further
three weeks in which to request a "eall-in", This gives objectors a second
chance to call = Zpeal inquiry, and is, in effect, a right of appeal, a unigue

right not granted elsewhere in other planning legislation,

Ihe Public Register Under Section 41 each water authority has the duty %o
maintain a public register containing the following information:

a) applications for consent
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b) details of consents granted

¢) details of samples of effluent and water taken by the authority, and
gteps taken as a result of the information obtained from these samples,

) notices issued under Section 51 reguesting the occupier to desist from an
activity which would normally be considered to be good agricultural practice.
e) certificates granted by theSecretary of State granting exemption from
publicity.

These registers must be available for public inspection. Up until this
section is implemented, the register of consents is open only "to persons
appearing to the authority +o be interésted in the outlet", from which the
effluent flowed, this bheing generally interpreted to meén persons with riparian
rights on waters into which a discharge was made.

a) Applications. All applications, with the exception of those with an
exemption certificate, will be found in the register, Objections may only be
made to those publicised. The policy on granting exemption certificates will
therefore have implications for +the avellability of informetior, and the effect-
iveness of any protest campaign based on these data.

b) Details of consents granted. The consent register should give an overall
picture of the discharges in an area. It will give details of the conditions
attached to each consent, and indicaste whether the authority or the applicant

is responsible for monitoring the digcharge. It should also show a timetable
for the review of each consent.

The present policy, within the NWA, might lead to asome misinterpretation
of the water register on consents granted, Prior to any formal consideration
of an application informal discussions take place between a potential discharger
and the authority, It is at this stage, rather than at the later more formal
Juncture that a decision is made whether a discharge would be acceptable., If
it is considered to be so, an application form will be issued; thus practically
all applications for a consent are successful,
¢) Details of samples taken by the water authority, A water authority is
under no obligation to sample every stretch of river, but where it does go, the
results must be published in the register. When a consent holder is permitted
to monitor his own discharge, whilst he must rass the results on to the water
authority, this information will not be placed in the register for public
inspection. In the NWA at present, approximately 20% of all dischargers(by

consent) monitor their own samples.
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There is a suspicion that for economic and other reasons, the water
authorities will be tempted to pass on the bulk of responsibility to the
dischargers, thereby decreasing the amount of information available,

a) Exemption certificates, These certificates are issued by the D.OLE,
without prior publicity or consultation with interested bodies or objectors.
The general policy in granting such exemptions is as yet unknown,

It seems likely that those discharging innoxious and/or small volumes
of effluent are unlikely to want +to apply for an exemption certificate. There
is a danger that dischargers of effluents which are likely to have an appreciable
effect on the enviromment will be able *o circumnavigate any publicity by obtaining
an exemption certificate on the grounds of potential jeopardisation of industrisl
secrecy., As the ressons for exemption are couched in very genersl terms, overall
policy on this matter will be at the discretion of the water authorities,

e) Duty to review existing consents, All water authorities have a duty to
review all existing consents from time %o time and rossess the power to issue
notices, wevoking or modifying the consent or imposing new conditions, However,
for a period of 4wo years no such notice may be issued without the permission

of the consent holder. Similarly a notice may not be altered for at least two
years without permission, In special circumstances the water authority may put
aside this laying-off period, but may as a result be liable to pay compensation
to the holder. In practice this laying-off period may extend far longer than
the minimum two years. The policy in the NWA is very much a rule-of-thumb
approach. Review of a consent will take place firstly, when a substantial change
in the conditicns of discharge have taken place, and secondly when it is felt
that this altered discharge might have appreciable effects on the relevant water
courses, As a result many innoxious discharges have not been reviewed since the

initial consent was granted, often as far back as the early 1960's,

Notes for Avpendix E

1. Macrory, R. and Zaba, B, (1978) ‘'Polluter Pay : The Control of Pollution
Act explained.' Friends of the Earth Ltd., London.
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Appendizx I

Northumbrian Water Authority

Implementation of Control of Pollution Act 1974

Note Concerning : Review of Effluent Congent Conditiong

This note applies only to thoge discharges of effluents that

are already subject %o a consent given under the Rivérs (Pre~

vention of Pollution)dAets 1951 to 1961.

It does not apply toi-

a) Trade effluents discharged to public sewerage systems

b) Effivents ~ and certain other classes of discharges - that
are at present lawfully being made without consent (eege
pre~1360 discharges of efflueﬁts to estuaries)

If you suspeet that your crganisation is making a discharge of

effluent that should have been consented undef the Rivers

(Prevention of Pollution) Acts 1961, but has not been so con-

senﬁed, you should contact me without delay. It is not too

late to regularise the situation,

3. The Authority already has full powers to review - and vary or

revoke as apnropriate - any condition of any consent granted to
any outside person or body. These powers derive from the
existing Rivers (Prevention of Pollution) Acts 1951 to 1961,
In the time available before the Control of Pollution Act 1974
comes into force, it will not be possible to review all existing
consents. Priority will be given to consents‘feiating to
effluents having a dry weather flow of at least 5,000 gallons
per day (approximately 0,02 tewd, where tomd = ﬁhousands of
cubic metres per day). Other consents will be subject to a

subsequent review exercise scheduled forp 1980-81,
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The Control of Pollution Act 1974 will give unrestricted pdwers
of prosecution in cases of alleged infringement of the Act,
Many dischargers - including the Authority, who must obtain the
approval of the Secretary of State for the.Environment for any
variation to the terms of consent aporopriate to their own dis-
charges of effluent - will therefore be vulnerable to prosecution
for non-compliance with effluent consents.

4 majority of existing consents are not consistently complied
with. Hence the need - in view of the new powers of nrosecution
a8 mentioned in item 4 above - to carry out the review exercise
in advance of the full implementation of the 1974 Aect.

The fact that an effluent does not comply with its existing con-
sent eonditiong does not necessarily mesn that it is having an
unacceptable effect upon the quality of the receiving river. A
hew river water quality classification system has been developea
since 1974 for fresh waters, relating river water quality to the
uses that are madé of rivers, and forming a sound basis for the
planning of river water quality and the related determination
of effluent discharge consent conditions. This élassification
gystem, which has been widely accented throughont the UK, has
been adopted by thig Authority, subject to minor amendments
appropriste to local conditions. Tt makes use of 95 percentile
values in regpect of river water quality chemical criteria in
order to recognise the need to take into account the variations
=~ nmatural as well as man-made - that occur in river water
cuality. (4 95 percentile value is one which isg attained or
bettered for 95% of time).

The Authority has used the river water quality classification

system to define for all major non-tidal rivers in its area:-
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a) Current river water gualities

b) Long-term target river wvater qualities

Current river water cualities have been adopted.as short-serm
target river water qualities; in other words, the immediate

task is to ensure that no deterioyation in river water quality
will occur. This attitude is consistent with the Minister of
State's undertaking that the review of discharge consent con-
ditions will be carried out consisteht with maintaining existing
river water gualities,

Naturally, some rivers will need to be improved.if their long-
term targebs are to be atﬁained; in other cases, the short-term
and Jong=term targets are coincident. |

Current effluent quality is one factor that contributes to
existing river water quality. Hence many consents will be re-
viewed and varied so that for the immediate future their new
consent conditions will be derived from records of actual
effluent guality obtained from sampling and analyses over the
last few years. In this way the short-term bargets will be
maintained. |

Tt is recognised that treated effluents, like rivers, are subject
t8 fluctuations in quality. Hence varied consent conditions will
normally be based upon the recorded 9% »ercentile performance
figures. In addition to enabling short-term targets to be main~
tained for non-tidal rivers and streams, thig approach will also
engure that no deterioration will cccur in the.quality of
estuaries and coastal waters — for which no classification syétem
hag yét been adopted on 2 national basis.

In order, however, to be able to administer its pollution pre-

vention responsibilities in an unambipuous manner, the Authority
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must continue to express effluent consent conditions in terms

of fixed 1imiting values. There will thus be a 5% period of
time when effluents will fail to comply with ﬁheir varied con-
sent conditions, but the Authority will not normally be
recommended to consider legal action for breach of consent con=
ditions rrovided that an individual sainple does not show such a
degree of non-compliance as to indicate negligence or any abuse
of effluent treatment facilities.

(Incidentally, I intend to keep consents - or varied congents -
as simple as vossible, and to limit separate conditions to the
smallest practical nmumber. Complications with overall percentile
compliance will inevitably occur where more than ome gquality
parameter is specified; rather than desl with that subject, and
produce 3 note of inordinate length, I hope that 1t dan be
deferred for consideration at any techniesal meefing that may be
arranged ),

There remains the possibility that parties other than the Water
Authority may instigate nroceedings in respect of a sample taken
during the 5% period when consent conditions may reasonably be
exceedad. The Authority also faces thig pogsibility in respect
of its numerous effluents (principally sewage effluents), but

it has to be accepted %that some element of risk will remain
because future consents will be based upon statistical appraisals
of effluent performance; to set consent conditions at 100% safety
level so that they were never exceeded would be well-nigh
impossible. Moreover, values beyond the 95 percentile point
become inecrengingly difficult to determine accurately because
such data bhecome scarce.

Purthermore, the current interpretation of the relevant legislation
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should be borne in mind. This is that prosecution of industr-

ialists or other non-Water Autherity dischargers for non-com-

pliance with consent conditions may only be nursued on the

basis of tripartite samples taken as required by Section 113(2)

of the Water Resources Act 1963.

1Cs A summary sheet giving brief particulars of your organisation's
consented effluent(s) is forwarded with this note.

THE FOLLCWING POINTS ARE YO SUCGESTED FOR ACTION :—

a) Plesse orovide confirmation that all relevant effluents have
been identified in so far ag your Organisstion's responsibilities
are concerned, and that consent particulars agree with your
own records.

b) Please indicate whether or not you have records of effluent
quality obtained from your own analyses during the last two
to three years, sy, nnd whether you wish any such records to
be taken into account - topether with the ater Authority's

own records - for rurposes of evaluating relevant 95 per-

centile effluent. quality criteria,

¢) Please let me know whebther you wigh to arrange a meeting with
me or my gtaff (appropriate conbacss Mr. R. G. Stead or
Meo M. Telm, on Extensions 277 and 294, respectively) to dis-
cuss any of the lepal or techniegal detailsrarising from
the review exercise,

11« T would particularly welcome & response by 25 May 1979 in order
to enable me Lo plan and implement the review procedure well in
advance of the end of this year. Ag you will appreciste Fron
the covering lehter to this note, and your general knowledge of
the inplications of the Lontrol of Pollution Act 1974, the
tople at present under consideration is only one aspect of the

veritable mountain of work entailed in the implementation of the

Aot °
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Avpendix I

Caleulation of Copsent Conditions for Effluent Discharges

3 0
River AR q202

This schematic represents the mass balance of an effluent C,

discharging into a river, AB.

Ry = 95 percentile low flow upstream of the discharge
Go = mean concentration

Q1 = average effluent flow

G1 = maximum concentration permissible in the discharge
Oy = 0, * Qj

Rending sewage works discharges to the River Kennet via a short
streteh (0.5 km) of the Foudry Brook. After another 4~5 km the River
Kennet meets the River Thames, The downstream water quality objectives
for the River Kemnet is class 1B, River flow information for 1961~70

and ouality information for 1972-75 yield the following:—

B.OD. Q= 3,87 1 /sec C_ = 1.75 mg/
9, = 0453 mB/éec
Gn = 4e40 ms/sec 02 = 6 ng/

Therefore a s'mple mass balance gives 01 = 37 mg/ as the maximum B.0.D.
concentration permissible in the discharge. The equivalent mean vaiue,
agsuming a coefficient of variétion of 0.3 as observed at Reading for
1972~74y is 24 mg/ . It should be noted that for a Summer quarter, when
the river may be flowing at not much more thanp Qo’ if the effluent dis-
charge conforms to the -required mean level of 24 mg/ B.0.D., the river

quality downstream may bhot conform to the required mean level of 3 mg/
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B.0.D., the river quality downstream may not conform to the required level

of 3 mg/ B.0.D.

Ammoniscal Nitrogen ©_ = 3.87 m3/ sec C, =0,.07 mg/
Q, = 0453 o /sec
Oy = 4e40 m /sec C, = 0460 mg/

Therefore G, = 4.5 mz/
The equivalent mean value, assuming a coefficient of variation of 1.0
as observed at Reading for 1972-74, is 1.6 mg/ .
Under Summer conditions of high temperature aﬁd pH in the river
less ammonia can be tolerated for fishery orotection. Then 02 = 0030 mg/

and the corresponding values of G, and the equivalent mean value are

]
240 mg/ and 0,7 mg/ respectively.

Uhserved in - Caleulated Bffinent
1974 Standard for River
mg/ 13 mg/
Mean B.O.D. 1947 ' 2/,
Maximm BOOIDI 27.1 37
Mean Amm, W, 1e34 146
Maxirmlm AH}IHQ N. 4.40 405

It can therefore be seen that the Reading effluent discharge
satisfies the requirement for maintaining the river in Class 1B.

The River Hogsmill, a tributary of the River Thames just above
Teddington, funchions substantially as = carrier of effluent from the
Hogemill sewage works. For most of the Summer the river flow above
the effluent discharge point is negligible for dilution purposes.

Thug Qo = 0 and the mass balance become.trivialo
The target classification for the River Hogsmill is 2. Congidering

the standards required to upgrade the River Hopgsmill to Class 2 gives:
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B.0.D, Q@ =0

0
0y = 0454 w2 /ssc C, =12 mg/
9, = 0ebl m3/sec

Therefore 01 = 12 mg/  and the equivalent mean value, assuming a co-

efficient of variation of 0.6 as observed at Hogsmill for 1972-75, is

506 Mg/ o

Ammoniacal Nitrogen For fishery protection in E.T.F.4.C. terms

02 = 1429 in Summer and 2,32 in Winter are required.

Therefore C, = 1e22.ma/  in Summer and 2,32 mg/ in Winter. The

eouivalent mean values, assuming a coefficient of wariation of 1.0 as

as observed at Hogsmill for 1972-75, are Qw46 mg/ and 0.83 mg/ .

Ubgerved in Calculated Effinent

1974 Standard for River
mg,/ Class 2 mg/

Mean B.OoDn 14.3 506

Maximim B.O.D. - 32.6 1240

Mean Amm, N, 2,02 046 Summer 0.83 Winter

Maximum Amm, N, 746 1.29 Summer 2.32 Winter

The dominance of the Hogsmill effluent causes the river to be in
Class 4 at present. The above table shows how far the effluent

guality needs to be improved for the river to achieve Class 2 status.
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Appendix J
Trade Effluent Dischsrred o bhe Sewer

Recommended Guidelines for Control and Charging

Foliowing the reorganisaticn of the water industry under the
Water Act 1973, the new ﬁegional Vater Authorities (RWA's) became
responsible, inter alia, for charging for discharges of trade eff-
lvent to the nubliie sewer.

The CET felt there was some merit in having diseussions with the
RiA's collectively on those aspects of charginrg schemes which would
apply to industry in general. A joint CBI/RVA Horking Party was set
up for this vurvogse and has agreed the Recommended Guldelines which

-are described helow: |

OBJECTIVES OF TRADE EFFLUENT CONTROL

T¢ To nrevent trade effluent discharge t0 sewers caﬁsing:

(a) demage or harm to the sewersge system and the personnel employed
therein,

(b) interference with the effective and economic treatment of the
mixed sewage by the orocesses employed at the sewage works.

(¢) the products of that treatment, in the form of effluents or resi~-
dues, to have unacceptable effects on water resources or the |
environment_generally.

{a) unacceptable storm sewage discharges to watercourses,

The achieverent of these firsh objectives might require segregation

of noxious nrocess streams or nretreatment of the effluent to be

undertaken by the trader, before diccharge to the sewer, to reduce
the concentrations of certain substances.

2. To provide data regarding the volumé, rate of discharge, nature

and composition of frade effluent discharges to sewers for use in the

degign of future sewerage and sewage treatment works and in enguring
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the proper management of the quality of water resoﬁrces.

3+ To ensure that the trader pays a falr charge for the services
rendered for the recevtion, conveyance, treatment and disposal of
his effluent.,

Operation of Scheme of Control

4e  All trade effluents discharged to sewer should be eontrolled in

accordance with these Guidelines, with the following exceptions:

(a) Discharges under existing Agreements until such times as these
may be superseded.

(b) Discharges under existing Consents. The recommended procedure
ghould be adopted in these cases as far as possibe until such
time as a new Consent or Direction can be issued.

(e) Premises which havé the benefit of Crown privilege should be
requested to comply with the normal Conzent Conditions as if
they were subject to the peneral trade effluent control legisg—-
Iation,

(d) Discharges of radio-active substances controlled by the provisions
of the Radlo-active substances Act 1960. A system of notification
of emergency'dischérges to sewers will be necessary to prevent
hazards to personnel employed in sewers.

Congent cond?tions

5s  Buch limitations as are imposed by the Water Authority should be
to ensure that no hazard occurs in the sewer or neighbouring premises,
that no damage can be caused 4o the sewer, that the waste can be
trested properly at the sewage works without deleterious effects and
that any products of treatment (e.g. effluents, sludges) should nok
have unacceptable effects on water regources or the environment
generally. The Authority must be aware of its own responsibilities

under Common Law and, depending upon its gludge disposal practices,



182

to agriculture and under international conventions such as those
covered by the Dunping at Sea Act 1974. Particular regard must be
had to the Health and Safety at Work etec. Aet 1974.
6o A1l practical means of reducing at source the volume and
polluting characteristics of trade efflue%ts should be encouraged,
but the congent conditions apﬁlied should:be only to the degree
necesgary to ensure compliance with the principles outlined in the
preceding paragraph or where there is no early possibility of pro-
viding adeouate sewerage or treatment capacity.
7. This does not nreclude the trader from giving further pretreat-
ment than actually required to meet the conditions imposed by the
Authority, e.g. in those circumstances where he considers it econo-
mical to reduce the Authority's charges for subsequent treatment,
Directiong
8. Directions are of two kinds: those issued to vary the conditions
laid down in a Gonsent.or previcus Direction and those issued to con-
trol dischsrges previously exempt from the requiréments of a Consent
under Section// of the Public Health (Drainage of Trade Premises) Ack
1937, Under Section A4 of the Control of Pollution Ack 1974, these
latter discharges will become subject %o 'deemed' and, subsequently
'actual' Consents. |
9. (a) Directions varying the conditions laid down in a Consent or
previous Direction without the trader's written consent. When
Section 45 of the 1974 Act is in forece, for the protection of
Persons likely tc be affected by the dischairge, the Authority may
consider it urgently necessary to vary conditions, in which case
compensation might then become paysble by the Authority.
(b) Each consent should, therefore, be regul.rly reviewed Iin sufficient
time to enable any anpropriate Direction to be issued every two

vearsa.
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10 Diresetions contrél?ing discharges previously exempted by the 1937
Act are superseded by the 'deered' consent nrocedure of Sections 43 and
42 of the 1974 Aet, and subsequently are to be subject to an 'actual'
congent,

Charging for Trade Effluents

1. The concept of marginal.cost Dricing is not sufficiently
developed to recommend its implementation -t this stage,

12«  Charges are to be ealculated on the bagis of eshimates of rele-
vant evpenditure. PFurthermore costiﬁgs used in the formula may be
regionally based or on other sreas of z WA depending on need and
availability of data.

13.  Positive measurement of the volume of trade effluent dischafge
1s gemerally required. In cases where this is not immediately possible,
and domestic consumption is not otherwise assessed, allowances of 25
litres per day without a canteen and 50 litres per day with a éanteen
for each em loyee, should be used when such flows are included in the
totel metered volume. Other allowances may also be aporopriate bub
arrangements hased on allowances should be congidered only as interim
arrangements,

14e  The oxidation charge shonld be based on COD (Chemical Oyygen
Demand from acidified dichromate). In zome cases use may also be
necessary of s biclogical oxidation faetor following appropriate joint
investigation. Charges may be made for either oxidation or removal of
nitrogen, or other residuals in +those cases where this is being per-
formed at a sewage works by plant installed fop that purpose.

15+  The biological oxidatidn process produces, from soluble con~
stituents of thé sewage, secondary sludges in quantities related to
the oxidation load on the plant and_the coét of treatment and dig-

posal of these sludges should he allocated to the oxidation load.
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It will generally be necessary ﬁo apportion.the toﬁal cost of sludge
treatmenf in relation to the proportiohts of vrimary and secondary
sludge solids produced during the whole sewage treétment process and
1f separate costings for secondary sludge treatment are not available,
one=third of the sludge costs should be allocated to the bioclogical
charge.

16+  There should be no charge for toxie constituents as their con~
centrations should be so limited by the Consent conditions as to render
the waste eapable of satisfacﬁory treatment and disposal by the
Authority.

17+ Trade effluents should be charged on the following type of

formla using average floy conditions:

—n . Ot | St
.G =R+ ¥+ OSB + SsS

Where

C = Total charge per cubic metre of trade effluent.

i1

R = Reception and conveyance charge per cubic metre,
| V = Volumetric and orimary treatment cost per cubié métre.
Ot = the COD (in mg/1) of the trade effluent after one hour quiescent
settlement at pH7Z.
Os = The COD (in mg/1) of settled sewage,

B = Biological oxidation cost per cubic metre of settled sewage.

3t = The total suspended solids in mg/1 of the trade effluent at H7 .

Ss = The tobal suspended solids in mg/1 of crude sewage.

S = Treatment and disposal costs of primary sludges per cubie metre

of sewage.

18, It i3 recommended that, in order to assess the total flow and
pollubional load of mixed sewage received at the Authority's treatment

works, a two yeap ! moving average' be used, based on the two previous

earg! actual data,
y
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19  The unit cost for item 'R! (reception and conveyance) should

be caleulated by teking a proportion of the net annmual revenue expen~

diture, including finaneing charges on capital, on all sewers and

pumping stations in the Authority's area or in a Divisional catche

ment ares, other than thoge ﬁéed solely for surface water and those

mmping stations with rising mains discharging diréctly to sewage

treatment works. It is suggested that the proportion taken be one

third, divided by the average flow as determined in paragraph 18.

20« The unit cost for the term 'V' (volumetric and primary treat-

ment) should be derived from the net anmial revenue expenditure

including financing charges on capital ont

(a) all pumping stations with rising mains dlscharging directly to
sewage treatment works,

(b) all iniet works, including screenings, comminution, grit removal
and pre-asration.

(e) all orimary gsettlement units other than storm treatment works

{d) tertiary treatment for reducticn of the concentration of residmal
suspended so0lids.

(e} all outfalls for treated Sevage.

21+  The unit cost for term 'B! (bioclogical treatment) should be

derived from the net annual revenue expenditure including finaneing

charges on capital on:

(2) Biological filtration plants and hums tanks, ineluding recircu-
lation, alternating double filtration and humug sludge pumping.

(b) Activated sludge nlants and final settling tanks, including
returned sludge pumping.

(c) the oroportion of %otal sludge treatment and disposgal costs
assoclated with secondary siudge treatment and dispogal,

22+ The unit cost for term 'S' (primary sludge treatment and dis-
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posal only: see paragraph 15) should be derived froﬁ.that portion of

the total net anmual revenue expenditure including, financing charges

on capital relatéd to primary sludges on:-

(2) pumping or otherwise conveying (e.gs by tanker) sludge to treat-
mett and.disnosal,

(b} sludge dewatering and treatment, including digestion, conditioning,
consolidation, drying, storage, incineration and disposal.

23.  Otherwise unallocated charges, such as site charges, Headquarters

and other central cogte shouid be allocated over the treatment stages

in proportion to the expenditure under each heading.

Rhe  With relatively small or weak discharges a scheme of "minimum

charges' may be instituted:

{a) where the product of flow ard unit charge (calculated from the
above formula) is less than a figure to be decided by each
Authority from time to time, the larger figure should be applied,

(b) for weak trade effluents which still have to be passed through
the oxidation plant, a minimum biclogical oxidation charge may
be applied. This should be derived from the aﬁnual financing
charges on capital on the aporopriate items given in paragraph
21(a) and (b) above based on the volumebric nroportion borne by
the trade effluent,

25 Charges will be made only for those elements of the formula

applicable fo the recention and dispogal of the discharge relating

to the type of treaﬁment actuelly given to the trade effluent.

26 In circumstances in which a capitel contribution ig obtained

from the trader a reduction in the normal trade effluent charges

would be appropriate related to the circumstances of the case.

27. It is recognised that the implementation of s.Sé of the Control

of Pollution Act 1974 (applying to trade efflnent discharges the
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provisions of $.30 of the Water Act 1973) could have an impact on
the future assessment of charges.

?8.  In following these Guidelines, YWater Authorities may find it
appropriate to make changes. Such changes would be made after con=

sultation with local representstion of industry.
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APPENDIX X Northumbrian Water Authority. Formula method of Charging

Source:

Vhere:-

H < = o

[0]5)

st

88

I

pp 2-3. Part Two. Corporate Management Report, Report of Trade
Effluent Working Party on Charging Policy. in (1)

R+'V+B°:+ st

—_ S
o 88

3

Total charge per m” of trade effluent
Regional reception and conveyance cost per m3
Regional volumetric and primary treatment cost per m3

3

Regional biological oxidation cost per m” of average strength settled
sewage including treatment and disposal of secoﬁdary sludge

The COD of the trade effluent (in mg/l) after one hour quiescent
settlement, 1In rare cases where COD is not applicable an alternative
oxldation parameter will be applied

The regiongl weighted average COD of settled sewage (in mg/l). In
rare cases where COD is not applicable an alternative oxidation
parameter will be applied

Regional treatment and disposal costs of primary sludges per m3 of
average strength sewage

The total suspended solids (in mg/1) settleable in one hour from the
trade effluent

Regional weighted average of suspended solids removed from crude sevage

by primary settlement (mg/l)

The Working Party also recommended that a minimum charge be introduced to

cover the authority's‘expenditure, for example, on the administration of the
This charge was set at £20,00 per ammum on 1st October 1975. Other

Wafer authorities have introduced a similar charge of equivalent order of

system,

magnitude.
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APPENDIX I Northumbrian Water Authority, Allocation of Costs

Source: App., J, NWA, Trade effluent discharges to public sewers,

The Working Party felt that it was importent that all the N.W,A's costs
be taken into account in assessing the various unit costs required to apply the
formula, They were to include not only direct expenditure, such as on chemicals,
but also indirect expenditure relating to employees, premises, general supplies,
transport, establishment charges, divisional and headquarteis overheads and

financing charges,

1. Financineg Charges

Using data from the selected sample‘stations reinforced by information
available from some of the constituent local authorities, financing charges for
Sewerage and sewage treatment and disposal were allocated as follows:

Sewerage 55% = (1) 60% foul and combined sewers (33% of total)
(2) 40% surface water sewers (22% of total)
Sewage treatment and disposal 45%
= (1) 31% volumetric treatment 'V' (14% of total)
(2) s0% biological treatment 'B' (17.5% of total)
(3) 30% sludge treatment and disposal 'S' (13.5% of total)

2. Operating Costs

The avthority's operating costs on surface water sewers were excluded and
the remainder of the operating costs allocated over the elements of the formula,
overhead expenditure was allocated in proportion to direct expenditure.

a) Reception and Conveyvance 'R!

Costs for 'R' include direct and indirect expenditure on all sewers and
pumping stations including outfalls for crude sewage, with the exception of
those used solely for surface water and pumping stations with rising mains
discharging directly to sewage treatment works,

'R' = Bstimated loan charges + Bstimated Revenue Expenditure
Estimated Total Sewage Flow to Works or Outfall

b) Volumetric and Primary Preatment Costs V!

 The cost of 'V! include direct and indirect expenditure on:
i) all pumping stations not included in 'R!

ii) all inlet work

iii) all primary and storm sewage settlement unitsg

iv) all outfalls for treated sewage and long sea outfall for crude sewage



190

APPENDIX L (cont ..)

¢) Biological treatment costs 'B’

The cogt of 'B" include direct and indirect expenditure on:
i) biological filtration plants and humus tanks, including recirculation,
alternating double filtration and humus sludge pumping
ii) activated sludge plants and final settling tanks including returned
sludge pumping
iii) the proporfion of total sludge treatment and disposal cost associated
with secondary sludge treatment and disposal
iv) tertiary treatment for reduction of the concentration of residual
suspended solids

d) Sludge treatment and dispogal 'St

The costs of '3S' include direct and indirect expenditure on:
i) pumping or otherwise conveying (eg. by tanker) sludge for treatment
and disposal
ii) sludge dewatering and treatment (including digestion conditioning,
consolidation, drying, storage, incineraiion and di3posal) |
'W', 'B' and 'S’ are each calculated as follows:

V/B/s = Estimated loan charges + estimated revenue expenditure
Estimated total sewage flow through works

Any income from any of the processes, for example revenue from the sale

of slvdge;is deducted from expenditure before calculating the unit costs,

Example of cost allocation

1975/76 Estimated outiurn

Element ¥inancing Operating Total
£'000 % £1000 % £'000 %
R 2,652 42.3 2,099 27.5 4,751 34.2
v 1,122 17.9 2,472 32.4 5,594 25.9
B 1,411 22,5 2,096 27.5 3,507 25.2
3 1,085 17.3 960 12,6 2,045 14,7

6,270 100.0 7,627 100.0 13,897 100.0
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APPENDIX L (cont ..}

1976/77 Provisional estimate

Element Financing Operating Total
£1000 % £'000 % £'000 %
R 3,526 42,3 2,668 26,6 6,194 33.8
v 1,490 17.9 3,278 32.8 4,768 26.0
B 1,875 22.5 2,778 27.8 4,653 25,3
3 1,442 17.3 1,285 12.8 2,727 14.9
8,3%3 100.0 10,009 100.0 18,342 100.0

To derive unif costs, each division estimates the discharges to foul/combined
sewers of effluent and stormwater and the flow to treatment works, in the above
case, for the year 1975/76.

Northumberland
Divigiogn and Tyne Wear Tees Total
Reception 'R! 79 59 132 270
Treatment and Sludge disposal 26 o7 44 97
'¥', 'B', and 'S! ‘
Estimated flows in 1O6m3
Ag, Coste = volume x unit charge
3] !
Unit charge (p/m3) = Costs (& 209)
Volume (10°a”)

- The unit cost derived therefore as follows:

1975/76
Reception 'R 1.75
Volumetric Treatment 'V!' 3.70
Biological Treatment 'B!' 3.60

Sludge Dispesal 'S! 2,10

11.15
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APPENDIX L {cont ..)

Assuming that this procedure had been split between the three divisions,

the unit charges would have been as follows:-

Northumberland
and Tyne Wear Tees
'R 1,72 1.88 1.73
! 3.95 3,11 3.92
1Rt ' %.86 3.04 3.83
'S 2.25 1.97 2.22

Re-assessment of flows is made each year along with the updated costs, to

arrive at the next years unit costs.
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APPENDIX M Clagssification of.Effluents

For the purposes of the various river pollution surveys five categories
of effluent were defined,

1. Sewage effluent

This contains varying proportions of waste from domestic and industrial
properties and receives at least a minimum treatment in the form of settlement

before discharge depending on local circumstances,

2, Crude sewage
Untreated sewage effluent.

3. Industrial effluent

This may or may not receive treatment before discharge, it does not

include effluents in categories 4 and 5 below.

4, Cooling water only

Large quantities of water are used for direct cooling purposes, especially
by power generating plants, Unless mixed with other effluents it is largely

free of chemical pollutants, it may, however, cause local thermal pollution,

5. Minewater
Discharges from mines present water quality problems in some areas, because

they may be. acid in character, carry heavy loads of suspended solids and have

high concentrations of metals and other dissolved solids.



194

Table 1 Percentage of river lengths hy quality eclass, and tobzl
lengths (103 km}, ir the 5 river rollution surveys
England and Wales.

Clagss Non Tidal Rivers Tidal Rivers | All Rivers

1958 1570 1971 1972 1975 1959 1970 1971 1972 1975 1958 1970 1971 1972 1975

73 7062 7Vek T84T TTab A1 4841 49uh 5041 4946 70 Thel 7544 Thel 7546

—

15 1467 1407 141 1541 33 2344 2342 22.5 2541 16 1544 15.3 1447 15.8

Do

3 5 4a8 a2 43 40 AL 1648 1442 1448 et T 547 49 5.0 4.8
Lo 6 he3 3.7 3.5 3.3 12 1147 1342 1246 1005 7 48 el 4o 348

5 324 35.9235.9335.9436.122.83 2,82 2,87 2,85 2.8637.3238.8033.2038,2038,98

1 Unpoliuted ¥ 2 Doubtful 3 Poor 4 Grossly Polluted 5 Lengths (10° lam)
Source: Teble 81, River Pollution Surveys, Update 1975 (23)
Table 2 Per enﬁage of river lengths by quality class, and total lengths

{10 xm) in the 1970, 1972 and 1975 river pollution survey's.
Northumbrian Water Authority. -

Clags Non Tidal Tidal All Rivers

1970 1972 1975 1970 1972 1675 1370 1872 1975

1 Unpolliuted & 83¢1 B4e? B4e2 2044 2143 19,3 20.3 £1.3 21.2

2 Doubtful 1243 1245 1204 1445 136 20,8 12,4 12.6 12.4

3 POOI‘ 3.8 .9 209 26.5 25.0 20.0 15.08 3-9 3.7

a2

4 Grossly volluted 0.8 0.4 0.5 38.6 40.1 32,2 2.5 2.2 2.3

Lengths (km) 15734 2,779 2,779 .83 132 134 1,817 2,911 2,913

Source: Table 2.4 River Pollubtion Surveys 1975 {28).
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Table 3  Percentsge of lengths of non-tidal rivers in

_ various
classes of quality and gquantity for 1972 and 1975,
England and Wales, -
1972 : 1975
Class T I IITIV V Total I IT IITI IV V Total
Volume : -

1 Unpolluted 45.3 2246 745 145 1.3 78,1 45.2 22.2 7.2

Te5 144 77,6

2 Doubtful fe0 345162 o5 2 Thel 941 3.9 1ed o3 o3 1541

3 Poor Ded Te2Z W5 = 1 4e3 24 140 W5 = 41 4.0

4 Grossly 145 13 06 w1 = 3.5 145 1.0 6 .2 = 3.3
Folluted

TOTAL 5841 2845 9.9 1.9 1.6 100 52.2 2843 9.7 2.0 1.8 100

Source Table 2.8 River Follutiocn Survey Update 1975 (28).

Table 4  Percentage of lengths of non-tidal rivers in various

classes of guality and quantity for 1975, Nor
Yster Authority.

thumbrian

Clags Volume I 1T ITI v v TOTAL
1 Unpollited Bhe2 1643 11.8 140 2 Ble2
2 Doubtﬂll 906 105 - T 01 12.4
3 Poor 240 o3 /4 2.8
4 Grossly o5 - N/4 .5

Polluted

Total 66.3 18.6 121 2.1 9 100

Notes

I 0462 cumecs

TT H2 5,0 cumees
ITT 5.0 20,0 cunees
v 20,0  4C.0 cumecs

v 400 cumeces

Source River Follution Survev Update 1975 (29)
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Table 5 Povulation estimates and projections, percentage change
1971=75. :

7
19611971 197 1975 1981 5

England & Wales (10°'s) 46299 4885, 49201 49219 49334 +6.31

LT (1071s) 2663 2684 2672 2673 2623 +0.37

Source Data provided by the N.i.A.



Table 6

Metered, unmetere
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and per.Cdplta unmetered water

consumption ( 103m%/d) 1961=74, England and Wales and
Northurbrian Yater Authorlty.

England & Wales

(1)

NW.4. (2)

Metered Unmeterad Total

Per Capita Yetered Unmetered Total

Per Capits

(1) (2) (1)&(2) Unmetered (1) (2) (1)&(2) Unmetered
1961 3,800 6,700 10,510 145 296 337 663 119
1962 3,880 6,920 10,800 143 327 342 669 120
1963 3,950 7,320 11,280 156 336 352 658 126
1964 4,000 7,400 11,490 156 339 | 379 718 125
1965 4,180 7,410 11,590 155 338 423 761 129
1966 4,260 7,700 ,960 161 338 431 762 131
1967 4,340 7,910 12,250 164 353 463 818 136
1968 4,500 8,000 12,590 1A7 370 495 245 139
1969 4,710 3,470 13,180 174 390 527 17 146
1970 4,790 8,600 13,480 178 M0 535 935 151
1971 4,730 2,780 13,610 182 411 524, 935 154
1972 4,700 9,130 13,830 196 427 532 959 162
1973 4,870 9,350 14,220 190 PRI 987 158
1974 4,800 9,560 145360 194 441 550 993 166

Source (1) Analysis of trends in public water supply. Central

Notes

Water Planming Unit 1976.
(2) W.W.A. dats,

lon-potahle supvlies not included.
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Table 7 Non-potable wabter consumption, England and Wales (103m3/a)

LW WA, WA/EW x 1007

1961 21643 6144 2844
1962 2277 6141 2648
1963 227.0 70,0 2443
1964, ©320.3 9643 3040
1965 3571 10844 3043
1966 32240 6144 19,0
1967 339.5 61.9 18,2
1968 - -

1969 - -

1970 57047 198.8 3448
1974 57745 204,43 3544
1972 614 .8 206,40 3345
1973 62246 22041 35.3
1974 577 o/, 21041 3643

Source  Analysis of trends in oublic vater supply Central Water
Planning Unit 1976.

Notes No statistics were collected 1968 and 1969,
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Table & Sample.of 100 sewdge treatment works average annual
effluent flows,.

Date Pop. DWF TE TSF IDF TEI

1964,=65 1946 71,407 17,04 5:40 21.08 3.08 11,649
1965~66 1247 76,679 18,40 5.27 24481 6,81 13,980
1966-67 1949 142,152 38.62 9415 47.85  T.08 14,135
1967=4H% 1950 142,014 38.71 2,68 46433 7418 15,880

1968-69 1950 152,846 40,39 786 4917 7.27 27,499
1969=70 1953 145,659  40.53  8.27  48.30  6.27 33,612
1970=T1 1954 148,201 31.94 5,86 49.30  4.54 28,977

1971-72 1955 140,715 27490 5¢45 31.80 3413 31,166

Source  Sewage purification and disposal stetistics {23)

Votes 1. Date Date of commencement or major reconstruction.
2 DVF  Dry weather flow (temd),
3. Pop. Popul-tion
4e TE Trade effluent flow (tcmd).
5. TSF  Total sewage flow {tcmd).
6. TDF  TSF-DWF (temd).
7. TET  Trade effluent income (e).
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Table 9  Sample of 100 sewage treatment works., Averége annual

operzting costs.

G.W.C. LRI FeS.Ce HWee Pop Debt
1964,~65 37.7 5846 57.3 379541 2742
1965-66 &0 4 5846 763 435940 28.6
196667 6747 5071 65 o4, 4360,.2 3441
196768 7547 7044 A945 5199.6 3544
1968-H9 8044 Theb 69.9 574540 3841
196970 A58 8044 66,3 6402.9 Lhpe5
1970-71 394 37.1 32.7 760544, 19.9
197172 4449 4148 3544 795641 213
1972-73 5143 46.8 331 8697.6 2441

Source Sewage purification and disposal statistics.

Notes 1,
2
3.
La

5e

G-v‘ur IC .
N o .C .
N.S8.C.

N.W.C. Pop

DEBT

Gross works cost (p per 103m3)
Vet works cost {p per 103m3)

Net service cost (p per 103m3)

=
b

10°m” per 1000 people)

Debt charges (p per 103m3)

Jeg yorks cost per 1000 people served (p per



201

Table 10 Sample of 100 sewage treatment works, average annmual
influent and effluent quality, and standard applied.
Influent (p.pm) Standard (p.pm)  Effluent (p.pm)
BOD 5.5 BOD S8 30D S.3
1964-65 325 357 22 A 48 43
1965-66 355 350 23 33 34 39
196667 353 350 23 33 36 35
196768 405 350 24 33 38 35
196860 337 33 2 3 3 34
1969-70 236 346 24 34 34 33
1970=71 342 358 23 31 32 30
1971=72 336 346 20 29 32 31
1972="73 334 341 23 31 25 28
MEAN 354, 348 23 32 35 34

Source Sewage purification and disposal statisties (23) 1264/5 -

1972/3.
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Table 11 Percentase of 100 sample treatment worka by date of
comnencemant.,

Pre=1950 1950-1959 1960-1969 1970~1979
196/,~65 36.3 30.58 32.9 | -
1965-66 3547 2643 38,0 -
1966-67 2843 2345 48.2 -

1067-68 2249 20.3 56,8 -
1968-69 2449 1847 56 o4, -
1969-70 1943 1647 60./, Le?
1970-71 186 . 167 5% 6 5al
1971-72 15.3 16.7 5242 1548
197273 1344, 1446 5043 | 217

Table 12  Percentage of 100 sample treatment works by size of
population served.

0~ 10,000~ 50,000~ 100,000~ 250,000~ 500,000- 1,000,000~
10,000 50,700 100,000 250,000 500,000 750,000
196465 9.5 5142 2042 143 3.6 142 -
1965-66 7.2 51 o8 21,7 133 2/, 346 -
1966-67 7.7 48 el 2649 15.4, Re2 3.3 2e1
S1967-68 8.3 47.9  19.4 1546 2.1 42 241
1968-69 8.4 L7444 20,0 1548 2.1 4e? 2.1
1969-70 9,6 4246 2243 17.0 21 AN 241
1970=71 9.5 4244 2244 16.2 3.9 3.5 2.1
197171 9.6 12,6 22.3 16.0 4.3 3.2 241

1972=73 9.0 410 24hel, 1647 3.8 246 2.6

Source Sewage nurification and disposal statistics 1964/65~1972/73.
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Table 13  Capital and Revenue expenditure on sewage collection,
treatment and disposal, and pollution prevention.

Revenue Expenditure Capital Expenditure

W WA EW BWA

19UL=T5 197778 1974=T5 1977=73 1974=75 1977=78 1974=75 197778

Sew. (£7000)(1) 319,192 368,250 11,499 19,652 277,967 261,225 17,481 27,999

WA as ,c.’: of BW 306 3.4 602 10.7
Poll. prevens(2) 4,659 1,455 136 1 276 97 12 -
Wih ag % of BW 242 - e

Tot. expend. (3) 620,055 1,109296 23,229 39,426 422,132 463,008 24409 51,413

Mid ag ¢ of T 37 3eb 5.8 111
(1)/(3) % 1004 21,5 5142 4945 9.8 8542 5buh 716 5445

(2}/(3) x 100% 0.7 0.13 0.6 = 0.06 - 0.05 -

Source Mational Water Council, annual reports and accounts, 1974-75
and 1977-73,
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Table 14  Expenditure per '1000 head of resident vopulation.

1974=75 1977-78

Finy WA B NWA
Resident povulation (10%'s) 49,195 2,672 49,120 2,462
Reverue expenditure
1. Sewage expenditure (£) 319,192 11,499 568,250 19,652
2e Sewage expendlture per 1000 4,49  4..30 1,157 7438
3. Prevention of pollution 4 4659 136 15455 1
4+ Preventién per 1000 09 W05 .02
Capital expenditure |
1. Sewage exvenditure 277,967 17,481 261,225 27,999
2¢ Sewage expendifture per 1000  5.65 6.54 5432 10.5
3. Prevention of pollution 276 12 297 -

4e Prevention per 1000

Source  VWational Water Council, Annual Report and Accounts

1974~"75, 1977-78.,
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Table 15 The State of Pollution Control in Four Countries.

France Belgium(1) Netherlands U.KX.

Population connected to a system 40 5 80 9C
and treatment works (%). :

Industrial pollution, treatment 50 5 50(2)  70(3)
by public system (%). '

Source  '"Agence de 1'Eau Artois Ficardie (1976) (10).

Votes 1e  Planned effort 1977-20.
2.  Remainder assoclated with sugar production.

3. ipplies only where quality objectives have been fixed
(i.e0 non~tidal rivers).
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Teble 16  Unit charges and average strengths.

Source Water Authority documentation CEI data.

1975/76  1976/77  1977/78  1978/79  1979/80

Anglian R 1.97 2432 2.80 3611 3.1
v 1403 1421 1446 1462 1.62
B 1442 1.67 2.02 2424, 2424,
8 1454 1481 219 2443 2443
T 5096 7.01 Bal7 2.40 9.40
0S 572 572 572 572
s, 337 . 33 337 337 337
North West R 1.09 1.22 1416 1.33 1438
v T4 1,98 2427 2640 2428
B 2.05 234 269 2.93 2.8/
S 0495 1.22 1443 1464, 1464,
T 6400 6.76 7455 8430 8,14
0, NA WA 404, 370 37
sS NA NA 27C 275 275
Worthumbrian R 1275 1,88 1.88 2.4 3.14
| v 3.70 a3 4e31 2.53 3.25
B 3460 3249 3449 4e32 5.26
3 2.10 3e15 3415 3.33 2.95
T 11415 12483 12483 12.A2 14460
OS L7 £17 36/, 372 372
SS 193 193 173 164, 164,
Severn~Trent R 1401 1.19 1438 1438 1453
v 245 3.28 3.90 2454 2.69
B 1,97 2464 3413 3431 404
S 0491 121 1a4d, 2412 2.24,
T 6.34 4.32 g4 9.35 10.60
O, 450 LD 424 403 379
S, B 400 370 347 342 332
Southern R 3,73 4010 422
v
B 3404 3.39 3.5
S 2652 2477 243,
T Q.32 10426 10454,
Og 569 397 383
S 535 354, 365
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Table 16 (Cont'd.)

South Wesh ROO1975/76 A97R/TT 19718 1978/79 1979/%0
South West R 3.09 3.09 3.50
' 7 1472 1472 1493
B 3414 314 3627
3 2.35 2035 2:34
T 10430 10430 11404,
0 245 280 301
s 158 178 155
Thame g R 117 1437 145% 1462 1473
V- 0492 1419 1432 1436 1446
B 1.43 1450 1.85 1433 1.96
S 1.11 1454 1482 2.00 2,07
T 4 eH3 560 - .57 6. 7.22
0 412 349 320 294 292
S; 244, 233 238 228 ™
Wessex R 1439 1.60 1.60
7 2431 266 2.66
B 2431 2456 2.h6
-8 3.2, 3.7 3.72
9.25 1066/, 10464,
O 400 4,00 400
5 350 350 350
Yorkshire R 0.9 1.10 1.09 1412 1418
v 1.35 37 1479 177 ‘2404
B 1480 2477 2473 2.67 2477
S 1459 1420 1.79 1484 1465
TS 5,68 7454 740 7040 764,
OS A 218 216 203 200

Notes R Recention and conveyance cost (p) per cubic metre.

V Volumetric and primary treatment cost (p) per u’,

3

+ .
B Blological oxidation cos’ (p) per cubic metre.

3 Treatment and disvosal costs of primary sludges per

T Total treatment costs (R+V+B+3) P ner cubic m.

<

g'verage COY of settled sewage (mg/1).

S_Average suspended azolidg (mg/1).
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Table 17  Vypothetieal Total Charge (£).

——— —-—

1975/7%6  1976/77  1977/7%  1978/79  1979/30  Mesn
Anglian £5%6 679 733 27A 924, 791
N HA NA 900 1027 1004, Q77 »
MWA 1389 1610 1740 1902 2026 1713
S-T 676 905 1095 1145 1273 1019
S 839 1157 1193
g 1696 1549 1647
T 553 712 866 929 1002 812
W 99, 1143 1143
Y WA 842 802 253 887 852
Moan 1087 "7 1233
Notes
Ot st
Caleulated thus C =R+ V + B 5t S 3
assuming ° i
volume of flow = 10,000 m3
0, = /00 mg/1
S, = 300 mg/1

using R,V,B,S3, 0 and ss values as in Table A.

3
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Table 20 Numbers and volumes of satisfactory and unsatisfactory
sewage effluents discharges to 21l rivers, 1972 and 1975,
England and Wales and Northurbrian Water Authority.

ENGLAND & WALES  N.W.A.
NC/VOL. % NoAOL %

Satisgfactory in 1375

Satisfactory 1972 NO 2135  T7.2 152 H0.9
VOL 4,195,989  60.6 138,803  81.4
Unsatisfactory 1972 NO 375 1343 20  10.6
‘ VoL 2,469,286  35.7 16,392 9.6
New discharge 1975 NO 269 945 16 845
VOL 259,220 3.7 15,348 9.0
Unsatisfactory in 1975
Unsatisfactory 1972 NO 318 5149 24 T4
VOL 2,959,742 696 . 38,195 743
Satisfactory 1972 HO 649 41.2 6 19.4
VOL 1,078,473  25.4 10,088 19.6
New discharge 1975 NO 108 649 1 342
VOL 212,502 5,0 3,140 6.1
Unsatisfactory 1975 NO 1,575 3547 31 142
VOL 44250, 717 3840 51,423 23.2
Satlgfactory 1975 NO 24829 6443 188 85,8
VOL 4,924,495 62,0 170,53 7648
Total O 4y 404, 219
VOL 11,175,212 221,966

Source Table 3.9./ River Pollution Survey, Update 1975 (26)
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Table 22 Numbers and volumes of sewage effluent discharges exceeding
standard. Sample of 100 sewage treatment works.

SUSFPENDED SOLIDS B.0.D, S.3. OR B.0.D,

EFFLUENT  STAYDARD EFF  STAVDARD EFF  STAVDARD

DYE VOLA 03m3/d ZNO %VOL VOL ZHO #VOL VOL,  9NO %VOL

1964-65 1584.9  550.9 37 34+8 66542 43 42,0 697.6 48 440
196566 147543 L5644 27 30,9 57646 34 39,1 598.1 39 40.5
196667 3835.2 19100 31 4942 215449 36 5642 221948 42 5749
1967-68 3875,9 1489,7 30 3844 1614e1 37 4146 1636.9 42 42.2
1968-69 404149 1663.6 33 4142 16281 33 40.3 1769.8 39 43.8
1969-70 39%67.5 1795.5 29 4543 175243 33 44e2 19517 37 4942
1970~71 3100.2  915.0 30 29.5 1108.1 36 35.7 118241 40 3841
1971=72 2706.8 87043 2% 32.2 115544 35 4247 1222.4 39 45.2
1972-73 3371.6  1951.3 21 5449 T04e1 24 20.9 2063.5 31 6142
Mean 3106.5 1272.0 29 39 1262 34 40 14824 39 47

Source  Sewage disposal, purification and disposal statisties
' 1964-65 =~ 1372-73,
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Table 23 Number and volumes of sewage discharges exceeding Royal
Comnlszion Standard., Sample of 100 sewage treatment works.

SUSFENDED S0LIDS B.O.D.

DWE VOL NO % VOL VOL % NO %VOL VOL % MO % VOL

196465 158449 319.6 23 32.8 104441 40 65.9 1058.7 21  66.8
1965=66 147543 55449 17 376 11016 50 74.7 112%.1 15 7644
196667 3835.2 216443 19 3644 2655.1 57 69,2 2653,9 19 69,2
196768 3875.9 1626.8 19 42.C 2310.5 56 59.6 3376,5 18 59,2
1968=69 4041.9 1538.8 18 38,1 2250.6 54 55.7 2295.8 17  56.8
1969-70 398745 1486.1 16 37.5 2361.1 51 59.5 24043 15 40.6
1970-71 3100.2 7R6.2 20 25,4 1505.1 52 48.5 1573.0 17  50.9
1971=72 2706.8 603.8 18 22.3 1397.7 54 516 14454 17 5344
1972=73 3371.6 316.1 7 Q.4 2186.8 42 64.9 2188.1 7 6449
Mean 310645 1044 17 33.5 1868 52 61.0 2069.7 16 62

Source Sewage disposal, purification and disposal atatistics
1964,/65 - 1972/73.
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Table 24  Total number of discharges, percentage Satisfactory, for
four river pollution surveys England and Wales.

Discharge 1970 1971 1972 1975
Sewage effluent 4379 4376 4374, 4429
% satisfactory 63 67 68 64,
Crude sewage L8/, 465 437 414
Industrial effluent 2L49 2372 2221 2077
% satisfactory yo A 47 L3 52
Cooling water 1067 1016 ~ 1008 832
% satisfactory 86 86 86 89
Mine discharge 398 401 394 366

Total 8777 8630 8434 28165

Source  River Pollution Survey Update 1975 (26) Table 3.2.
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Table 25 Number and percenﬁage satisfactory discharges by type of
discharge. England and Wales, Northumbrian Yater
Authority.
ERGLAND AND WALES NeWaA.
RIVERS NONTIDAL TIDAL ALL NONTIDAL TIDAL ALL
DISCHARGE NO. %SAT NO % %SAT NO. 9%SAT NO. %SAT NO. % SAT N0, %SAT

SEWAGE EFF.

1972 4031 6%.3 316 63.0
1975 4056 643 348 6342

4347 68,0 200 77,0 9 66.7 209 70.6
4404 6442 208 85,6 11 90.9 219 35.8

CRUDE 1972 36 0.0 401 0.0 437 0.0 O 53 0.0 53 040
SWATE 4975 22 0.0 392 0.0 414 0.0 O 40 0.0 40 0.0
TNDUSTRTAL 1972 1842 4949 317 32.8 2159 48.3 39 59,0 38 34.2 77 4645
EFFLOENT 1975 1692 5443 319 38.2 2011 5147 36 77.8 47 277 83 4944
GOOLING 1972 705 86,7 138 70.6 843 87,3  5100.0 7 100.0 12 100.0
WATER 1975 607 8%.6 135 92.6 742 8944 5100.0 4 100.0  9100.0
MINE 1972 376 0,0 8 0.0 334 0.0 82 0,0 7 0.0 89 0.0
DISTHARGE 1995 346 0.0 10 0.0 3% 0.0 72 0.0 9 0.0 8 0.0
TOTAL 1972 4990 1180 8170 326 114, 440
1975 6723 1204, 7927 321 111 432
Source Tables 341 and 3.1.2 River Pollution Survey Update 1975 (26).
Notes Excludes canalsg,.
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Table 26  Numbers and volumes of industrial discharges, éercentages
congidered satisfactory 1975.

ENGLAND AND WAIES NJWad.
TOTAL <. TOTA%1)”% VOL TOTAL % TOT?% avoL
NO. SAT VOL.''’/ SAT NO. SAT VOL(') SAT
Procegs Water Only
Tidal 223 A1 1172,.2 A7 30 40 7.0 60
Cooling Water Only
Non Tidal 607 89 12036.4 93 5100 4«2 100
Tidal o 135 93 40536.3 100 4 100 1692.3 100
Process(+Some Cooling)
Non Tidal 213 58 1322.1 45 3100 16,3100
Tidal 96 31 41584 61 17 6 1234.8 O
Totals all Rivers 2753 62 &6777.9 9 92 54 3073.8 59
(2) Non Tidal 2299 - 2186209 92 ' |
Tidal 454 45917.0 95
Minewater '
Non Tidal 346 NA 826.6 HA 72 NA 207.5 NA
Tidal 10 NA 36.9 NA 9 HA 29,0 NA

Source River Pollution Survey Update 1975 (26) Tables 3611 and 3411424
Notes 1. Tobal volume 10°m/d.

2+ Excludes data for canals.




