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PREFACE

The National Rivers Authority set up a Policy Group on Discharge Consents
and Compliance in July 1989 with terms of reference that were agreed with
the Secretary of State for the Environment. The Board of the NRA has now
approved the Report and a copy has been sent to the Secretary of State for
the Environment. The NRA is now pleased to publish it.

Within the NRA, the implementation of the recommendations/ which differ in
.their _time-scales— and- the- sort- of— action- they "call foT~will~obviously
require discussion and planning. The Secretary of State will also wish to
reach his own conclusions on the Report. The publication of the Report
provides a basis for consultation.

In the meantime, the Board sees the Report as providing an important
review of the discharge consent system and commends it to the attention of
discharger and the public generally. As the NRA moves towards
implementing various parts of the Report, taking account of comments by
the Secretary of State and others, the NRA will be indicating its
intentions and looking for constructive responses from many dischargers.
It is iIn everyone®s interest to have a consent system working effectively
and holding public respect.

Signature
CHAIRMAN



EXECUTIVE SUMMARY

1

The consents issued for each effluent discharge to 1inland and
coastal waters have to serve at least two key purposes; as law
enforcement Instruments, setting obligations on the discharger and
as technical specifications of limits and conditions that the
discharge must stay within to avoid harm to the receiving waters.
Compliance by discharges with these requirements has long been
ragged, and piecemeal changes to the consent system in the last ten
years have added to the anomalies and scope Tfor confusion (see
Chapter 2).

Among the key changes which this Report recommends are;-

[)) all environmentally sensitive discharges with numeric
limits set for effluent flow and concentrations of
determinands should include absolute limits not open to be
exceeded at anytime. Further limits in 80 or 50 percentile
form can then be added to refine requirements which routine
performance must stay within. This would put controls for
discharges from industry and from sewage works on the same
footing and make the assessment of compliance or
non-compliance more clear-cut. (See Chapters 4 and 5,
recommendations 3, 8-11).

ii) in the selection of determinands for numeric limitation,
more emphasis should be placed on restricting ammonia, and
preparations should be made over several years to
substitute Total Organic Carbon (TOC) for Biochemical
Oxygen Demand (BOD) and Turbidity for Suspended Solids as
conventional sanitary determinands in many consents
(discussed in Chapter 5).

-
-
-

o/

These changes would also fit in with the National Rivers
Authority (NRA) promoting a wider spread of automatic and
continuous monitoring by dischargers (see Chapter 6).

A broader purpose of many recommendations in the Report is to
engage dischargers in the provision of full and accurate initial
information to the NRA about discharges and to update this when
circumstances change. This should be part of their commitment to a
positive management interest in their performance iIn waste disposal
as in any other part of their business. It is in the interests of
all competent and careful dischargers that the NRA should also be
forceful 1in requiring possible laggards to comply fully with their
consent obligations. Chapter 7 discusses the motivation of
dischargers and recommends the introduction of Action Warnings as a
new formal and urgent signal with a strong preventative emphasis.
This would convey to everyone concerned with a specific discharge
that better control and more care are imperative.

The NRA will require adequate resources to maintain the necessary
levels of independant unpredictable sampling of discharges at any
time of day or night, on a tripartite basis when appropriate.
There are legal constraints on the NRA using information provided
by dischargers to incriminate them in Court as well as other



hazards in letting enforcement depend wholly on self-monitoring by
dischargers.

For the implementation of these recommendations, many consents may
need to be reviewed and Chapter 8 indicates that programmes for
this work should go forward on a catchment-related basis with
regular progress reports being made locally and nationally. The
capacity of some catchments to accept further discharges is already
exceeded.

This Report is not just aiming to sort out the conseque®nces'"of
piecemeal past changes, but to provide for more effective control
of discharges in the 1990°s as claims to use the water environment
for waste disposal and other purposes threaten to become more
intense and more likely to generate conflicts.



CHAPTER 1

THE POLICY GROUP ON DISCHARGE CONSENTS AND COMPLIANCE

1 Much increased public and political attention is being directed to
protecting the natural environment from damage by man-made
activities. These activities include the widespread use of rivers,
estuaries and coastal waters for the discharge and disposal of
liquid wastes and drainage flows, mostly after treatment. They
also include the use of rivers as major sources of drinking water.
In addition inland and coastal waters have a high conservation and
fisheries value and are the scene of healthy recreation such as
swimming, angling and boating in which millions®™ of people take part.

2 Most of these uses depend on sustaining the natural health and
ecology of water in the open environment. That in turn depends on
potentially damaging discharges being permitted only within
well-defined Ilimits and subject to obligations which dischargers
see they must fulfil. This Report is concerned with how these
limits and obligations are expressed in the consents issued to
dischargers, and how compliance with the terms of consents Iis
assessed, encouraged and where necessary enforced.

Terms of Reference

3 The Discharge Consents and Compliance Group was set up formally by
the National Rivers Authority at its first meeting on 20 July 1989,
at the request of the Secretary of State for the Environment, soon
after the Water Act 1989 received Royal Assent. The terms of
reference for the Group were settled as follows

"to review the way in which discharge consents for all discharges
to controlled waters are set; the appropriate levels of compliance
for different types of discharger; and the way in which compliance
with these consents is assessed and monitored."

4 The objectives to which the review was directed were expressed as
to consider:

a) how the regulator and the discharger should assess whether
a particular discharge met the terms of its consent; and
the confidence to be placed in that assessment;

b) the extent to which consent requirements for different
types of discharge should be put on a common basis, and how
any differences might be justified;

c) how compliance levels should be expressed for different
types of discharge;
d) how best to ensure that discharges are properly classified

as compliant or non-compliant, given that an offence could
lead to enforcement action by the NRA or by third parties.
5 Among the range of issues that the Group should consider in its
work the following were marked out:



)] whether consent conditions should be expressed at a 95%ile
level (as currently for sewage treatment works), should be
100% (as currently in industrial discharges), or on some
alternative basis; how these compliance levels serve to
ensure that river quality objectives are met, and how to
provide appropriate incentives to effective pollution
control by dischargers;

1)) whether different rules are appropriate for different
determinands in the light, for example, of the requirements
of EC Directives;

- -the sampling frequencies-and-methodology to‘“be adopted for
each type of discharge;
iv) the rules and methodology for assessing whether or not - on

the basis of a particular set of samples - a discharge is
regarded as meeting the required level of compliance;

V) the allowance to be made for statistical sampling error and
for the effects of different sampling frequencies;

Vi) the resource implications for industry and for the NRA of
any new system of consents which may be recommended;

vii) the role of consent conditions in relation to quantity of

discharge or polluting load;
viii) the type of conditions to be applied iIn respect of
intermittent and/or emergency discharges.

The membership of the Group has been as follows:

Mr David Kinnersley: NRA Board Member (Chairman)

Professor Ron Edwards: NRA Board Member

Mr Quentin Gray: Solicitor, NRA South West Region

Dr Geoffrey Mance: Regional General Manager, NRA Severn Trent Region
Dr Jan Pentreath: Chief Scientist, NRA

Dr Clive Swinnerton: Technical Director, NRA

Mr Julian Ellis of the Water Research Centre at Medmenham has been
fully involved as a Technical Adviser to the Group and Mr David
Brewin of NRA Severn Trent has acted as Secretary to the Group.

The Group made a brief interim Report to the NRA Board in December
1989. With the Board®s support, the Group organised an invitation
meeting early in February so that it could hear the views of a
number of outside bodies and people before reaching the conclusions
now embodied in this Report. For views expressed on this occasion
and much other support and encouragement given to them 1iIn the
course of their work, all members of the Group put on record here
their warmest thanks. The Severn Trent regional office of the NRA
at  Solihull has carried a considerable extra burden of
word-processing work, for which we are most grateful.



CHAPTER 2

THE CONTEXT OF THIS REPORT

10.

The

11.

12.

The Water Act 1989 which created the National Rivers Authority
(NRA) transferred to it the pollution control function of the
former regional water authorities (with other functions not
directly relevant here). This function dates from legislation of
1951 which has been modified several times since then, including
changes made by the 1989 Act but not yet implemented.

During debates in Parliament on this Act, Lord Crickhowell, then
Chairman of the NRA Advisory Committee and Chairman designate of
the NRA, pointed to major shortcomings in this system of discharge
consents as the NRA would inherit it (see Annex 1). These
shortcomings, which the A.ct would not wholly remedy, arise mostly
from successive piecemeal changes made to the consent system during
the previous ten years or so. On its own, each of these changes
may have been helpful or necessary at the time it was made:
cumulatively, they had the effect of confusing and weakening the
system and its enforcement.

There was a problem of poor compliance before the water authorities
were themselves created in 1974. The "Jeger® Working Party on
Sewage Disposal, reporting in 1970, found that 60% of sewage works
were discharging final effluents in breach of their consents, and
that the quality of industrial effluents discharged to rivers was
more unsatisfactory than that of sewage works effluents (Jeger
Report, “Taken for Granted®, paragraphs 50 and 152). The first two
decades of the consent system were also notable for a requirement
of secrecy save where details of consents had to be disclosed for a
statutory purpose such as prosecution, and for the setting of
limits being generally on a rule-of-thumb basis.

Discharge Consent System 1974-88

Two main lines of change have been bearing on the consent system
during the last 15 years. One was legislative, through the Control
of Pollution Act 1974. This notably reversed the tradition of
secrecy. In place of that, there were to be official registers of
consents and sampling results open to public inspection. The Act
also ended the earlier requirement that private prosecutions for
breaches of consent could only be initiated with the
Attorney-General®s approval. These major changes however hung over
the system a very long time without actually happening: they were
only implemented in 1985.

In the meantime, the water authorities and the National Water
Council in a co-ordinating role (until its abolition in 1983) began
the second main line of change by starting to review policy and the
standards of individual consents. k document called “River Water
Quality, the Next Stage: A Review of Consent Conditions®™ was
published in 1978. This signalled moves towards 1linking consent
standards to concepts of water quality standards or objectives for
particular lengths of river or areas of coastal water. These



objectives would reflect intended uses of the waters, for example
as drinking water sources, as Tfisheries or for other recreational
uses, and for combinations of such uses.

13. This review continued in several phases through much of the 1980s
mostly focussed on sewage works discharges and not on those from
industry. Some consents were tightened, and others were relaxed,
but there was little or no publication of the scale of these
changes regionally or nationally. However, this review did not
really address 1issues of “compliance.-—-11 —did--not- -alter— one-
important feature of the consent system, that consent limits were
expressed legally as requiring 100% compliance, but it was
understood in practice that if 95% or more of samples taken were
within the limits, that was regarded as adequate.

14. This ’“double-meaning” of the consent limits is discussed further in
Chapter 4, but its relevance here is that it caused less difficulty
as long as the consent system was mostly kept from public
scrutiny. When public registers were launched in 1985, the DoE
felt bound to do something about it. For sewage works discharges
alone, they made a General Variation Order which changed the legal
obligation in all the relevant consents to a requirement that the
proportion of samples meeting the limits should not be
significantly lower than 95%. Thus assessment of whether or not a
sewage works discharge was complying with the Ilegal obligations
became dependent on a so-called ’look-up table". This indicated
for any given number of samples taken in a stated time-period
(usually 12 months) the number of breaches of the limit that the
percentile form of the [limit allowed. As the registers became
available and the privatisation debates attracted attention to
sewage works, it became clear and well-known that about one in five
sewage works were making discharges of lower quality than their
consents authorised even with percentile limits and the margins of
error they allow for (see Chapter 6 paragraphs 19-22).

Former Exemption from Tripartite Sampling

15. The change just mentioned TFfitted alongside an existing anomaly
between consents for sewage works discharges and all other
consents. To be used as evidence in Court, samples of all other
discharges taken for official purposes had to be taken on a
tripartite basis (with one part handed to the discharger) but this
did not apply to the discharges that water authorities were
themselves making as sewage works operators. Under percentile
limits, it is necessary to take several samples over a period to
show whether or not an offence has been committed, and doing that
on a tripartite basis would be very burdensome. So some consents
had percentile limits, and some were enforceable only by tripartite
sampling, but these two rules did not apply together to the same
consents.

Changes During 1989

16. The Water Act 1989 was, however, changing the status of water
authorities. As private companies without the role of pollution



17.

18.

19.

controllers, there was a case for giving them the protection of
tripartite sampling in future. Ministers did not see it as
practicable to end the application of percentile limits to sewage
works at the same time so consents for these would be subject to
look-up tables and tripartite sampling. This was one point to
which Lord Crickhowell®s comments quoted iIn Annex 1 particularly
related: the consent system was having yet more piecemeal changes
added to those made earlier.

1989 also brought other changes in legislation and administration.
The Act provides for water quality objectives (WQ0s) to be set by
the Secretary of State for specific areas of water, and the NRA
would have a statutory duty to exercise its powers so that as far
as practicable these are achieved. The DoE and Welsh Office also
varied the individual consents of about 800 sewage works, so that
their current discharges would not be in breach of limits set for
them at current levels of performance or during the period of
projected capital expenditure to improve them. These relaxed
consents were subject to time-limits and to so-called upper-tier
limits that it would be an offence to breach at any time. The view
was also taken that several thousand storm overflows hitherto not
consented should be 1issued with consents, so their legality could
not be in doubt for the prospectuses that water authorities were to
issue for their Tflotation. The Water Act also made more definite
provision for the NRA to apply charges to direct discharges, a
topic which is discussed briefly in Chapter 7.

Finally as our Report 1is prepared, the Government 1is legislating
its Environmental Protection Bill, which will give Her Majesty’s
Inspectorate of Pollution (HMIP) a role in issuing, as part of
Integrated Pollution Control, permits for discharges to controlled
waters which are for other pollution control purposes in the
jurisdiction of the NRA. Details of the liaison between HMIP and
the NRA are still being worked out at the time of writing.

Thus the context for this policy vreview 1is wider than the
privatisation of water authorities including their sewerage
services. It has to take iInto account more than 10 years of
piecemeal changes to the consent system, initiatives by Government
and the European Community some of which are still under
discussion, and changing attitudes among dischargers and the public
generally.



CHAPTER 3

THE PURPOSES AND TYPES OF CONSENTS

21.

22.

23.

Discharge consents take their legal character from the form of the
pollution control Ilegislation which makes it an offence to cause or
knowingly permit polluting matter to enter what are described as
controlled waters. Having a consent for a discharge and complying
with--it 1is- then a defence -against- committing the- offence~ “This
defence only relates to that statutory offence: it has no force in
civil or common law actions which those with riparian rights may take
to keep their property free of pollution or claim damages if it does
occur. Consents may affect riparian rights indirectly, by influencing
whether or not a discharger may gain the basis for a prescriptive
right to discharge.

The form of the main legislation throws great weight on how consents
are framed, and the limits and obligations they set in authorising
each discharge. Limits can be expressed iIn different ways even while
aiming at the same standards, so the discussion of limits needs to be
as precise as we can make it. This and the next two chapters focus on
these issues. Chapter 6 then discusses sampling and monitoring to
assess compliance, and Chapter 7 takes up the motivation of
dischargers and other considerations.

As the law 1is directed to excluding discharges, consents may be
described as defining the limits of those that can be environmentally
acceptable. For several reasons including the complexity of effluents
arising fTor disposal and the many other claims to use controlled
waters, defining the acceptable has itself become a more complex
process than i1t was two or three decades ago. The application of
percentile limits has tended to work against the clarity and precision
desirable in legal instruments. Moreover, the increasing claims on
the water environment make it more desirable or necessary to commit
dischargers to maintain an active and careful interest iIn how they
operate their discharges in practice.

Thus there is in the framing of consents a need to hold three purposes
in a sort of constructive tension or balance:-

i) defining the acceptable discharge in sufficient technical detail
for the receiving waters to be protected from damage at all times;

il) maintaining the clarity and precision of the legal obligations in
the consent so that they can be readily enforced;

iil)enabling dischargers to understand and remember their obligations,
and committing them in future to positive roles in sustaining full
compliance with those obligations.

These points will be re-appearing in one or another aspect in most of
the chapters which follow this one.

The Availability of Data

24.

For a discussion which has to start from the current situation,
however, we are at once confronted with an obstacle. While several



25.

26.

regional water authorities made a practice of publishing some figures
about discharges in their regions, this was not done in any standard
way nor were TFTigures analysed or published nationally to give any
perspective on the discharge consent system in operation. Thus very
little national data is available and during our work we have not been
able to mount a special exercise to gather it. Annex 2 gives the only
figures we have on the spread or scale of present discharge consents.

As Annex 2 vrefers to some 139,000 consents as probably active,
including some 12,000 which are regularly sampled, some categorisation
is desirable. One in common use is between numeric consents and
non-numeric ones, but this is far from clear-cut, as many consents
include a combination of numeric limits and other conditions. We find
it useful here to refer to three -categories which still have some
overlap, but can reflect a difference in the significance of the
discharges as well as in the form of the consent:

i) Numeric Consents apply to significant discharges for which the
consent specifies numeric limits for the flow and for
concentrations of one - or more commonly several - constituents or
determinands. These are the consents for which compliance is
commonly monitored and assessed by regular or continuous sampling
and the comparison of results with the relevant limits. Chapters
4 and 5 take up the definition of these limits and the choice of
determinands.
Non-numeric consents relate to a variety of significant discharges
where - with or without numeric limits on flow - the conditions
which substantially influence the acceptability of the discharge
are not so readily expressed in terms of numeric limits on quality
determinands. Such conditions often relate, for example, to the
technical requirements which must be met by processes or
facilities through which the effluent passes before discharge.
Storm overflows only actuated by rainfall and some sea outfalls
are examples of discharges covered by non-numeric consents as we
use this term.
ifi)Descriptive consents are strictly a sub-group of (ii) above, but
generally relate to smaller discharges of little or no
environmental significance. The DoE have used this term specially
to refer to consents for very small sewage works, but it 1is
convenient here to wuse it more widely for the sub-group of
non-numeric consents covering small discharges of little or no
significant impact. This is not to devalue either the importance
of having them on record in the consent system or the need for
dischargers always to comply with the requirements they specify.

-
-
v/

This last category (iii) 1is almost certainly the largest group in the
Annex 2 total, and a later part of this chapter comments further on
categories (ii) and (iii) above.

The Ulack of reliable data may to some extent be attributed to the
consents being administered by 10 separate regional authorities each
with their own procedures. A larger influence is probably the system
having been committed to be kept out of public scrutiny for more than

30 years up to 1985. The system of water abstraction licensing was
more open Tfrom the start, and far more information about volumes
licensed for various uses has been published. The move to public

- 10 -
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registers of consents and sampling results was welcome and overdue,
but as yet it has not led to the aggregation and analysis of data that
would be helpful for both national policy formation and a better
degree of public information and accountability. This leads to our
Ffirst recommendation:-

Recommendation 1: The NRA should commit the necessary resources to
analysing and publishing annually data about the numbers of consents
in operation, and the discharges they regulate, with estimates of the
degree of compliance among those regularly sampledPublication of
data then availableshould in any event begin in 1991.

Information from Dischargers

27.

28.

*xx

It is hardly possible to assess how major dischargers have reacted to
the opening of registers in 1985. We hope they take a constructive
attitude towards it, but it would be understandable if some of them
are anxious about the hugely increased public and media attention to
environmental pollution possibly working to their disadvantage - even
if their own record of compliance is a good one.

One of the most important things we have to say in this connection is
that the discharge consent system must be seen by dischargers as
depending on a good flow of information from them to the NRA. This 1is
specially relevant at the time of TFfirst application. The would-be
discharger should in his own interest provide to the NRA the Tfullest
and clearest information about the effluents he will discharge and the
site conditions, processes, etc that will give rise to them.
Inevitably, the application form reflects its status as the beginning
of a statutory process leading to the issue of a consent as a formal
legal instrument. Its role as the information basis from which the
NRA will deal with the intended discharge is at least as important. A
large number of discharges and consents continue for many years with
little or no alteration, but if the effluent or the site conditions or
activities giving rise to it change, dischargers should make every
effort to keep the NRA informed and up to date about such changes. On
this we make a double-barrelled recommendation:

Recommendation 2: The NRA should review urgently the Ilayout and
guidance given for the completion of application forms for consents.
While such a review must allow Tfully for the statutory status of
consents and the application form sometimes having to be produced in
Court, the review should also:

i) ensure that the design and wording of the form helps applicants to
understand what information is required and to give it fully, and
leaves them in no doubt that withholding information about the
effluents involved may put iIn question the full validity of the
consent to be issued;

ii) include a prominent reminder on the copy to be retained by the
applicant that any alteration in the scale or character of the
discharge or the site conditions giving rise to it should be
notified to the NRA. In many consents this may be appropriately
included as a condition of the consent which it would be an
offence to neglect.

- 11 -



29.

What

30.

31.

32.

There 1is specific provision iIn Section 118 of the Water Act 1989 for
the NRA to obtain information whether or not the consent provides for
that, but in the iInterests of the NRA"s efficiency we wish to
emphasise the need for a ready flow of information from dischargers to
the NRA. We acknowledge that very many dischargers are already alert
to keeping the NRA well-informed about their discharges.

the Consent Covers

In a decentralised system that has operated for nearly 40 years, there
have understandably been differences of practice and interpretation.
The ways 1in which application forms and consents are related to each
other are sometimes mentioned 1iIn this context. Now that public
registers are in operation and consents may sometimes be consulted to
gain better understanding of a register entry, we believe that
generally consents should be self-contained in their drafting, and not
depend on cross-references to application forms.

In some situations, different views seem to have been Tormed about
what 1is not mentioned 1in consents. For example, where no limit for
ammonia 1is stated in a consent for a sewage works discharge, it is
sometimes argued that no limit applies and no offence can be committed
by whatever Ilevel of ammonia the effluent includes. Such a view
cannot possibly help the effective administration of pollution
control, and it seems important to remove any  scope for
misunderstanding about this that there may be. Accordingly we
recommend: -

Recommendation 3: Numeric consents should be self-contained in their
drafting, and should include a standard rubric to the effect that they
are not to be taken as providing a statutory defence against a charge
of pollution 1in respect of any constituent for which they do not
specify limits. Existing consents should have this rubric added.

Toxicity limits and testing are often relevant to the limited number
of consents where complete definition of the effluent is difficult,
and this is discussed further in Chapter 6. As the Water Act makes it
an offence to cause any poisonous, noxious or polluting matter to
enter controlled waters without a consent, the essential point is that
the consent therefore needs to be as specific as possible iIn defining
the nature of the discharge it does authorise.

Which Discharges Require Consents

33.

There have been differences also in regional practices about which
types of discharge may not require a consent. The main and widely
we 1l1-understood rule is that any discharge which may carry at any time
any poisonous, noxious or polluting matter into a watercourse needs
authorisation by a consent. The fact that a discharge 1is only
actuated by rainfall, or only drains natural run-off, 1is not assuredly
a basis for regarding a consent as unnecessary, since the absence of
any pollution is the key feature. However, for minor discharges (such
as from a septic tank) to the soil rather than to a watercourse, the
location and the nature of the receiving strata are important.

- 12 -
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In various parts of the country# the protection of underground water
sources - which may be very widespread - requires that no risk of
contamination reaching groundwater through the strata should be
allowed to arise. Thus the NRA is given in the Water Act 1989 powers
to serve prohibition notices wherever there appears any risk of this
sort. In sensitive areas, discharges of any sort to the soil should
be expected to require consents. Elsewhere/ discharges from
individual house septic tanks well away from any watercourse may be
seen as not requiring consents. NRA offices may wish to attract
enquiries-in case-of -doubt -by-would-be-dischargers.— We -are-told-that
at present Counsel®s Opinion is being sought on some points related to
the application of Prohibition Notices. As regional requirements for
very minor discharges to be consented may change from time to time, we
recommend:

Recommendation 4: Where not already available, NRA Regional Offices
should prepare a leaflet on the areas where septic tanks etc do and do
not require consents, and maintain regular liaison with District
Council Planning Offices about these demarcations.

Non-Numeric Consents

35.

36.

The ways in which these consents specify the discharger®s obligations
vary. For storm overflows, the consent often specifies in numeric
terms the flow which is to be carried forward iIn the sewerage system
before the overflow operates (rather than flow limits for the overflow
itself). Specific requirements about the levels of screening and
other features of the fTacilities to be installed are also often
appropriate for specific mention in the consent.

In all cases the specification iIn the consent (and earlier, in the
application) of the sources of the effluent being discharged is
necessary. This can affect the effluent quality in many different
urban and rural settings and is a TfTeature of the discharge that can
change over a period as some local activities decline and others,
including general building development and hard-surface areas,
increase. Discharges influenced by rainfall are discussed further in
Chapter 5 iIn a passage about defining limits to flow.

Marine Outfalls

37.

Sewage disposal outfalls to marine and some estuarine waters are
covered by consents which are more likely than others to overlap any
numeric/non-numeric demarcation. By and large the effectiveness of a
marine outfall in disposing of sewage in an environmentally acceptable
way 1is determined by several different major Tfactors, including its
location, the dilution and dispersive capacity that the receiving
waters provide, and the provision of adequate TfTacilities such as
screening and appropriate configuration of diffusers. The consent
conditions need to reflect these factors with specific detail such as
the location, number and length of diffusers, the level of screenings
and the disposal of screenings. Such detail needs to be sufficiently
explicit to ensure that the discharger will have no option but to
install screening plants which are demonstrably efficient. In
addition to such non-numeric conditions, a consent for a sea outfall
may be expected to have an upper Tflow [Limit in numeric terms, to



38.

39.

protect the receiving waters against being overloaded, and other
numerical limits if the effluent includes any trade components
containing persistent pollutants. The recent announcement on minimum
levels of conventional treatment for marine discharges will not alter
the need to achieve bacterial standards in the receiving waters.

These considerations point to the discharger having a great deal of
information to gather and provide to the NRA as all the preparatory
work of designing the projected discharge Tacilities goes forward.
Information about the frequency and duration of storm events and the
modelling of dispersive capacity will often form part of this, and in
plant design, provision for flow measurement is necessary as this
should be a consent condition for significant direct marine

discharges. In this general perspective, non-numeric consents can be
seen as by no means less rigorous than numeric consents 1in the
obligations they often need to put on dischargers. We therefore

include a recommendation to express this aspect:

Recommendation 5: Whereas numeric consents are mostly focussed on
limits to be met by the effluent discharged however it may arise,
non-numeric consents must often be specific and unequivocal about the
facilities and processes from which the discharge is to be made. This
applies especially to marine outfalls, and will make the consent
conditions for them notably different in some respects from those
conventionally applying, for example, to sewage works discharges.

There are other provisions, for example in the Food and Environmental
Protection Act, which relate to the Qlaying of pipes for marine
outfalls. These do not reduce in any way the need for a discharge
consent to be obtained and for its requirements to be as Tull and
specific as may be necessary to ensure that the consequences of the
discharge remain at all times within the limits of acceptability.

Descriptive Consents and Maintenance Obligations

40.

41.

We have already characterised descriptive consents as applying to
discharges of minimal environmental significance at any time but have
indicated that, according to local geological conditions, their
inclusion in the consent system may still be essential. The consents
for such discharges will always have as standard features a
description of the location of the discharge and the facilities giving
rise to it. Where this process is - as it often is - disposal of
household sewage, the consent should be explicit and precise about the
number of separate dwellings or other units connected to the discharge
point, so that it is clear that any increase in that number must be
notified to the NRA.

The other important feature of such a consent should be the indication
of obligations for regular maintenance of the facility which it would
be an offence for the discharger to neglect. This 1is relevant to many
types of discharge larger than are covered by merely descriptive
consents, especially marine outfalls. For any regime directed to
pollution prevention, clearly a deterioration in performance over time
will be increasing the Ilikelihood of pollution occurring on some
occasion. Regular and careful maintenance must be one of the best
counter-measures to guard against this. Consent conditions can
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include not only maintenance obligations but also requirements that
records be kept of maintenance carried out. This can be a useful
extra safeguard against its being forgotten over the long periods when
the same consent may continue in force. Thus we recommend:

Recommendation 6: For all types of consents including simple
descriptive ones, maintenance obligations and the keeping of
maintenance records should widely be standard conditions. Where

necessary these obligations should cover all the facilities associated
with the discharge, _and there should™ be occasional _inspections of- the-
facilities and (where relevant) maintenance records to ensure
compliance.

Recommendation 7: For simple descriptive consents, it may often be
appropriate to include a standard wording excluding any trade or farm
waste or any increase in the number of dwellings connected to the
discharge, so that the discharger recognises that any development
likely to change or influence the scale or character of the discharge
must be notified to the NRA.

Other Types of Consent

42.

References are sometimes made to “deemed® consents, “rationalised”
consents, and Tinterim® consents. These categories usually refer to
consents granted in some transitional situation now past, and not yet
in all cases updated or reviewed. For example, applications not dealt
with under the 1961 Rivers (Prevention of Pollution) Act were given
deemed consent pending determination when the Control of Pollution Act
(COPA) Part 11 (1974) was implemented in January 1985. Discharges to
tidal waters which were not authorised before that implementation were
exempted from control if they were outside certain criteria. This
exemption was lifted in October 1987 and each discharge was given
deemed consent with determination intended on or before October 1992.

In the preparations for flotation of the water utility companies, many
sewage works unable to comply with their consents were given more
relaxed standards. These consents were made genuinely temporary by
including time limits which would bring into effect tighter conditions
again at or before April 1992.

These various categories should not be of continuing significance to
the NRA"s long-term policies to apply and enforce better-framed
consents in future. They require notice, however, as showing how
there have repeatedly been patchwork transitions in the past.
Sustained effort and adequate staff resources will be needed to do
better now, and priorities for this are discussed further in Chapter 8.

The Advertising of Applications for Consents

45.

In place of the earlier lack of publicity, prior to the implementation
of COPA, there is now a requirement that applications for consents
should be advertised and a copy sent to the local authority within
whose area the discharge 1is to be made. The NRA 1is empowered to
dispense with these procedures if it considers that the discharge will
have no appreciable effect on the receiving waters and proposes to
approve the application. We see this provision as making for sensible
economy and Fflexibility 1in consent application procedures while
recognising that public information about projected significant
discharges must be provided for. Public registers of consents and
sampling results are referred to at the end of Chapter 6.
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CHAPTER 4

DEFINING LIMITS

Load,

46.

47.

Mass-

48.

49.

Concentration and Flow

The potential environmental threat posed by a discharge iIn respect of
each major pollutant it carries depends on two key factors:

i) the polluting load - that is, the amount of material per unit time
being carried by the discharge; and

ii) the scale and condition of the receiving waters relative to the
discharge.

In broad terms, a discharge of low flow into receiving waters that are
large will generally have little impact, 1iIn the absence of highly

toxic or accumulative substances. By contrast, even discharges of
moderate flow can have a notable impact on receiving waters that are
small or slow-moving - that 1is, where the effluent receives little
dilution.

Although load is the characteristic of primary importance in
determining environmental impact, the direct measurement of load - in
effluents or 1In receiving waters - 1is technically difficult. In
practice, therefore, load is almost invariably obtained indirectly
from measurements of concentration and flow.* It follows therefore,
that the limits by which consents seek to control the polluting load
of a discharge generally have to be expressed in terms of flow rates
and concentrations of substances or determinands in the discharge.
Thus a consent with any numeric limits is likely to include several of
them for different determinands. There are nevertheless some
circumstances in which it is very desirable for the consent to specify

limits directly on load. We return to this point at the end of the
chapter.

balancing

For man-made and natural reasons, discharges and the waters receiving
them are subject to continual variation - both in flow and in the
concentrations of their various constituents. This very much
complicates the process of determining and expressing in numerical
terms what pattern of effluent flow and quality will be acceptable and
ensure that the relevant Water Quality Standards for the receiving
water are achieved. For this reason there 1is a well-established
methodology in the water industry for handling such evaluations, using
mass-balance modelling techniques. This can be applied “forwards®™ to
quantify the impact of a given effluent, or “backwards® to find the
effluent quality required to meet a specified receiving water quality.

Because the modelling process focuses on the inevitable component of
variability in effluent quality, the output from the mass-balancing
process is not a single number but a statistical “distribution®
showing the aggregate spread of concentrations that would achieve the

* Concentration expresses the quantity of a substance per unit of volume;
flow describes volume per unit time. Hence load 1is the product
concentration and flow.
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required water quality standard - as illustrated in Figure 1. Various
percentile concentrations are shown on the Ffigure. These tell us that
the required effluent ammonia levels should keep below 6 mg/l1 for 50%
of the time, below 11 mg/1 for 80% of the time and below 20 mg/l1 for
95% of the time. Ammonia must at all times be below 50 mg/1l. Thus
for this particular effluent, any (or all) of these concentrations are
suitable candidates for consent limits.

Figure 1: Typical distribution of required effluent ammonia concentrations

Relative frequency

Ammonia concentrations (mg/l)

This leads us directly to one of the central issues In the definition
of [limits: which of these limits from the modelling process are
appropriate to include in the consent as a legal instrument? We will
be discussing that question shortly; but before that there is one more
general point to be made. That concerns the time period over which
the limits are to apply. Though we never stated it explicitly, the
modelling process underpinning Figure 1 assumed a particular time
period in which all the relevant variations were occurring. Common
modelling practice has been for this to be a number of years
(reflecting the data base from which many of the model®s assumptions
and inputs are derived). Thus some of the variation represented by
Figure 1 - perhaps even a large part - will be reflecting seasonal
influences. But in terms of limits in consents, absolute limits that
we are about to discuss apply instantaneously and percentile limits
require a time-period reference which still has to take account of the
practicalities of enforcement. It will often, therefore, be necessary
and desirable for the inputs to the modelling to relate to a shorter

- 17 -



assessment- period - three or six months, say. Provided this
requirement were made plain at the limit-setting stage, it would
present no great technical problems.

We raise the time-period issue here to emphasise its integral part in
the definition of limits, but the question of what might be a suitable
assessment period is more conveniently addressed in Chapter 6.

Absolute Limits

51.

52.

53.

54.

Limits expressed in terms that make it an offence for the discharge to
exceed them at any time are called absolute. (They are also known as
maximum Limits*) They are absolute in that compliance with such
limits is tested by instantaneous “spot®™ sampling. They are also
absolute in the sense that the offence iIs committed by any exceedence
whether or not it has damaging consequences (though this may influence
decisions to be taken on enforcement action). Until 1985, the limits
in all numeric consents were expressed in absolute terms, and apart
from sewage works discharges, they still are.

For various reasons indicated in earlier chapters, absolute limits
came to be regarded in practice as not really applying as strictly as
they were stated in consents. The notion that compliance for “most of
the time* was acceptable became widespread. A sort of spurious
objectivity was often lent to this interpretation by describing the
required compliance as being for *95% of the time", Ilong before
detailed attention was given to the definition or interpretation of
this in formal statistical terms. This may suggest, confusingly, that
discretion or opinion has a part in saying whether or not a breach of
the consent has occurred, or that the results of a single sample are
not to be considered alone. It also mixes informal understandings
with formal Ilegal obligations. Desirably, however, the assessment of
compliance should be precise and objective. Practical decisions about
enforcement action will of course involve other factors besides sample
results, but these should be considered separately.

This type of attitude towards absolute [Hlimits is not confined to
England and Wales. For example, one of the Scottish River
Purification Boards has stated that it regards compliance by 80% or
more samples as being satisfactory, and by 50-80% of samples as
marginal . These are general statements, subject to none of the
exceedences being gross or causing serious damage. Extreme incidents
could still be prosecuted, because in Scotland, in formal legal terms,
all consent limits are still expressed as absolutes, and references to
percentiles have no legal force.

The moves towards greater statistical clarity for at least the sewage
works discharge consents in England and Wales were stimulated by the
opening of public registers of consents and sampling results in 1985.
As mentioned in Chapter 2, DoE then made a General Variation Order
which had the effect of changing consents for sewage works discharges
from including only absolute limits to including only percentile
limits. This change had two consequences. First, it introduced into
the assessment of compliance the use of the so-called "look-up table*
- the rationale of which we will be outlining briefly in Chapter 6.
But secondly, it very much weakened the scope for enforcement, because
no single exceedence would now constitute an offence.
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Our terms of reference call for us to consider whether consent
requirements for all discharges should be on a common basis. Relating
this primarily to discharges with numeric limits, our conclusion is
that they should all have absolute limits. For discharges as
significant as many sewage works discharges are, consents without
absolute limits are not satisfactory. Moreover we do not accept that
there should be a major difference in the type of limits set for
sewage works from those set in all other numeric consents, for
discharges from a wide range of industries. Thus we recommend:

Recommendation™ 8 ~All- numeric®"consents should include absolute limits
for all relevant determinands.

Percentile Limits

56.

57.

We know there are views that with restoration of absolute limits to
all numeric consents for sewage works discharges, the use of
percentile limits formally or informally should be dropped. However,
we believe that in the new setting the use of percentile limits can
bring a more complete degree of control bearing on routine operating
levels while the absolute limits constrain peak discharges. There are
four common types of situation (perhaps overlapping to some extent) in
which the addition of percentile limits is particularly useful:

i) fTor those types of effluent open to manipulation - that 1is, where
the discharger is to some extent able to manage or distort the
effluent quality distribution - a percentile limit would prevent

the discharger from operating permanently just below an absolute

limit set to control occasional peaks.

for other types of effluent which, in contrast, have a large

random component of variation, an absolute limit on its own will

need to be so much higher than “usual®™ quality levels (see Figure

1) that its sensitivity to even quite a marked deterioration in

routine effluent quality will be very poor.

iii)there are many effluents whose impact on their receiving waters is
related not only to instantaneous peak concentrations of their
significant constituents, but also to the cumulative impact of the
more usual concentrations of those constituents over periods of
time. A percentile limit can provide an effective direct control
on “chronic® effects of this sort.

-
-
o/

iv) the final benefit is more technical but none the less iImportant.
As we remarked earlier in the chapter, assumptions are made during
the process of setting consent limits about the nature of the
variations of effluent quality. The inclusion of a percentile
limit (or, in particularly sensitive cases, two separate limits)
in addition to the absolute provides a safeguard against it not
conforming with those assumptions.

There are some practical arguments in favour of percentile limits at a
variety of levels. When we come to the question of which percentile
is better than which other, it is worth first making a general point.
As we have remarked earlier, the 95 percentile evolved in recent years
largely as a “fudged maximum®. With absolute limits always in place,
there is no longer any need to continue specifically with that level
of percentile: if there are statistical or other grounds for
advocating other percentiles, we would be free to take advantage of
that.
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58.

59.

60.

* * x

61.

It transpires that/ for certain broad categories of effluent, there is
a strong case for adopting the 80 percentile in preference to the 95
percentile. The argument is too statistically involved to reproduce
in any detail here, but in essence there are three main benefits in
terms of control:

i) a greatly improved sensitivity to detect real deteriorations in
effluent quality from a limited number of samples of a discharge
which will generally be prone to much variation;

an additional control over a level of effluent concentration that
will generally be relatively tight - certainly 1In comparison with
the absolute limit - and yet needs to be met by the effluent for a
relatively large proportion of the time (ie 80%); and

-
-
o/

ifi)a more effective and robust use of effluent quality data generally.

In cases where routine performance needs to be most tightly controlled
to protect the receiving waters, it will often be of advantage to
impose a 50 percentile limit iIn addition to or 1instead of the 80
percentile. Additional control on the more routine level of a
discharge, as distinct from its maximum level,, may also be relevant to
the achieving of water quality objectives for particular purposes:
such objectives are being given more emphasis both in the 1989 Water
Act and some EC Directives. Controls related to the sustained
performance of a discharge are very suited to engaging the attention
of dischargers to good management of their discharge as a regular
operational commitment.

On the question of which discharges should be subject to percentile
limits in addition to the absolute limits which all numeric consents
should include, the answer should be related to the environmental
significance of each discharge. In brief, the more vulnerable the
receiving waters may be to the substances which the discharge
contains, the more appropriate it will be for the consent to include
some measure of normal or typical levels of performance. Thus we
recommend:

Recommendation 9t For environmentally significant discharges, whether
from sewage works, industrial sites or other sources, the NRA should
promote the application of 80 percentile limits in addition to the
absolute limits which all numeric consents should have. These should
be related to a clearly stated rolling time period. Where appropriate
50 percentile limits should additionally or alternatively be applied.

The scope to control routine levels of discharge (as well as peaks) is
of growing Iimportance because there are areas of the country where the
polluting load that rivers can accept - that is, 1its carrying capacity
- 1s already fully utilised by existing discharges. The scope for
accepting new discharges or increases iIn existing ones will depend
heavily on other claims on the river’s capacity being reduced, e.g. by
improving the quality or reducing the flow of some effluents currently
being discharged. The additional control that percentile limits can
bring will be of particular value iIn such areas.
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Limits on Loads

62.

**k*

As we remarked earlier iIn the chapter, there are some discharges where
limits on the total load of a substance discharged over a given period
will be appropriate. Although this may most often relate to
substances which are accumulative, it is also relevant to discharges
going 1into receiving waters such as estuaries or canals where
effluents may have Ilong residence times due to the low dispersive
conditions of the receiving waters. |In this type of situation, the
build-up of discharges (which may not be continuous) and the Kkeeping
of- records can~be-—as "important* as- the -setting- of--the -actual--limits.
In cases where there is a risk of deliberate manipulation of the
discharge, the NRA may wish to build additional constraints into the
consent relating to the maximum allowed total daily or monthly load.
Accordingly we recommend:

Recommendation 10: For discharges where the effluent or their
constituents may build up 1in the receiving waters, consents should
include limits on loads. Conditions requiring dischargers to maintain
records of the mass of a substance discharged over a given period and,
in appropriate cases, to notify the NRA when a stated" proportion of
the total mass authorised for the relevant period has been discharged,
may also be desirable.

Numeric Transitions

63.

65.

We have indicated earlier that absolute limits should have their
primacy re-asserted and their clarity for compliance assessment freed
from confusion. To this end they must be taken in future as meaning
what they say: absolute compliance equals full, not proportional or
percentile compliance.

For the great majority of sewage effluents - and for a minority of
industrial effluents whose limits have been interpreted on an informal
percentile basis - realistically attainable absolute limits do not at
present exist, and so these will need to be newly _set. The
methodology by which this will be dona is a topic for the reviewing of
individual consents that we expect to follow our Report. We would,
however, just remark that we are generally unsympathetic to the notion
of a standard multiplier between percentile and absolute limits - such
as came into discussion during 1989 when DoE set so-called upper-tier
limits in absolute terms in consents for some sewage works. Even for
sewage effluents the statistical evidence for standard multipliers 1is
slender; it is much more so for industrial discharges. For an
effective balance between protection of the receiving water and cost
to the discharger, accordingly, we believe that the setting of
absolute limits must necessarily take into account the circumstances
obtaining for each individual discharge.

When we turn to the setting of percentile limits# our proposal to move
from 95 percentiles (where these already exist) to 80 or 50
percentiles means that a transition will be needed iIn a great many
cases. As a general principle, we propose the notion that where the
existing discharge poses no risk of harm to the receiving water the
revision of consent limits should be "neutral”. Some uncertainty was
expressed at our Consultation Meeting as to what we intended by this
term, and so we take some care to clarify it here.
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66.

67.

68.

Suppose the result of a mass-balance exercise in 1985 had produced the
required distribution of effluent ammonia quality shown earlier in
Figure 1. As we explained in paragraph 49, an effluent whose
variations in ammonia quality over time were to match (or improve on)
this profile would ensure that the desired Water Quality Standard in
the receiving water was being met. In this example the required 95
percentile effluent quality is 20 mg/l, and so that is the figure that
in 1985 would have been written into the ammonia consent. Now we wish
to set an 80 percentile. Figure 1 shows that the equivalent limit
would be 11 mg/1. In other words, the required effluent quality is
exactly the same (for an effluent precisely exhibiting this type of
variability) whether we demand that ammonia is below 11 mg/1 for 80%
of the time or is below 20 mg/1 for 95% of the time; and that is what
we mean by a ’neutral™ revision of consent limits.

To summarise, therefore, a neutral revision should involve no
tightening (or slackening) of the required effluent performance; and
we believe that for a large proportion of effluents such a revision
will be appropriate. Where, 1in such cases, the 95 percentile limits
for sewage effluents have previously been derived by an appropriate
mass-balance modelling exercise for which the inputs are still valid
it will often be straightforward to set the equivalent 80 percentile.
Otherwise, a modelling exercise will need to be conducted from scratch.

Where, however, current consent levels have become less effective than
is now needed for control, or current effluent performance presents
the risk of harm to the receiving water, an appropriate degree of
tightening on a suitable timescale should be incorporated into the
exercise. Conversely, there are a few Ilong-standing consents which
have no environmental relevance now, and the opportunity should be
taken to reset some of these at more meaningful levels.
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CHAPTER 5

LIMITS TO FLOWS AND CHOICE OF DETERMINANDS

Flow Measurement

69.

E =

70.

71.

The limits which Chapter 4 was discussing mainly relate to
concentrations of significant polluting substances in the discharge.
As we emphasised at "the*start—of that- chapter,- the aim must. be. to
control the polluting load; and that calls for limits regulating the
flow of the effluent as well as the concentrations of its various
constituents. In order to provide an unambiguous and straightforward
basis for enforcement, all numeric consents should include a flow
limit which takes the form of an absolute value that must never be
exceeded. For premises which could give rise to a highly variable
flow, however, additional time-related constraints on the cumulative
total flow may be required beyond the instantaneous absolute [limit.
Depending on circumstances, these could include daily, weekly,

monthly, quarterly or annual, total volumes discharged. Thus we
recommend:
Recommendation 11: All  numeric consents should include absolute

limits for instantaneous effluent flow. Where flows are particularly
variable, it may be necessary to include additional limits related to
total volumes discharged over specified longer periods.

Effluent flows may be measured on occasional visits or more
continuously by automatic equipment put in place temporarily or
permanently. The discharger would probably provide such equipment if
it were to be permanent, either because he wanted information for his
own operational management or because the NRA required it as a
condition of the consent. In the latter case, it should be a mandatory
requirement in the consent that the discharger adequately and
demonstrably calibrates and maintains the equipment. The NRA is also
entitled under the relevant statutory provisions to include in
consents what may be called reasonable administrative conditions (eg
about the keeping of records) as well as conditions on the actual
state of the effluents to be discharged.

Where flow measurements are to be made only on a short term or
occasional basis by the NRA, the arrangements intended for this should
be discussed with the discharger, to avoid disruption of his normal
activities and to ensure that the measurement can be made without
interference. It may not be desirable, however, to say when such
measurements will be made.

Discharges Influenced by Rainfall

2.

Discharges from sewage works, storm overflows on sewerage systems and
some other points are heavily influenced by rainfall and surface
run-off. Numeric limits cannot reasonably be set for discharges that
are (for the time being) beyond the discharger®s control, but consents
can define the nature of the flows to be discharged in these
situations. Overflows are only acceptable subject to well-established
criteria for how much of the flow will be carried to treatment
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73.
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processes or diverted to holding tanks before the overflow operates.
Inclusion of trade effluent flows 1iIn overflows is to be avoided or
restricted as Tfully as possible. Consents should be specific in
insisting on screens or other safeguards against the discharge of
unacceptable solids. Consents for overflows should usually be related
to recognised best practice in the design of sewers and storage
capacity.

Making the best use of modelling techniques for sewer flows can help
the framing of consents for discharges influenced by rainfall.
Consents need to make clear where the limits indicated or exemptions
from them relate specifically to dry weather conditions or periods of
rainfall. Where the consent allows variations for the effects of
rainfall, these should be worded so that they cannot be taken as
authorising overloads and overflows building up from other causes.
Conditions requiring review of the consent if the relevant flows are
markedly increased by building development or other factors, or actual
performance deviates from the design assumptions/ should also be
included. Thus we recommend:-

Recommendation 12: Consents for discharges influenced by rainfall
need to be as specific as possible in the nature of flows authorised
for discharge, under dry and under rainfall conditions. References to
the design criteria for flows going to full treatment and to overflows
or storage, and safeguards against the discharge of solids should be
explicitly mentioned in consents for new and refurbished overflows.

Special Situations

74.

75.

*x*k

There are various situations where a discharge is actuated only by
rainfall and consists only of surface run-off or seepage. Dischargers
should not think that this 1in itself means that consents may be
unneccessary. Surface run-off and seepage are increasingly subject to
contamination, in urban and rural settings. Consents are necessary
unless it 1is clear beyond doubt that a discharge will not carry
poisonous noxious or polluting matter. Particular hazards 1in this
context include run-off from guarries and mineral workings or other
areas of ground disturbance, and from construction sites where
discharges may be made only for a limited period. In such disturbed
and changing situations safeguards against pollution may be makeshift
or non-existent. The procedure for getting consents may also be
thought by some dischargers too slow for such situations (as well as
costly once application charges come into force).

Yet in various ways, discharges from such special situations continue
to have significant iImpacts on water quality, and often cause damage.
Many of the pollution incidents recorded annually may arise from some
of these situations. Thus we recommend:

Recommendation 13: The NRA should gather systematic data on pollution
caused by temporary discharges which are unconsented, and by
discharges from various special situations such as mineral workings.
The NRA should then promote, in the light of this data, programmes to
emphasise the need Tfor discharges to be consented, possibly by
accelerated procedures if they are to be”very short term; and take
enforcement action against dischargers who ignore or defy any need for
a consent.
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Intermittent Discharges

76.

From batch production processes and some other situations there are
intermittent discharges not under the influence of rainfall or other
natural factors. All the usual considerations about limiting flow and
concentration apply to consents for these discharges, but it may often
be important to include additional obligations about record-keeping so
that any unusual effects in the receiving waters can be checked as
related or unrelated to intermittent discharges.

hoice-of Determinands ~ ~

7.

*kx

78.

79.

In connection with the choice of determinands and the differing limits
set for them, the NRA has to deal with a very mixed inheritance of
consents, for reasons which will already be evident from Chapter 2.
In Annex 3 we show some information on this, based only on discharges
from sewage treatment works because data for these consents were
easier to gather and compare (as at December 1988), and because it
made more sense to compare the performance of an essentially similar
practice iIn different regions, rather than compare different practices
in different regions. We would not expect complete uniformity within
or between regions in the [limits set at different locations
(principally because of differences in the receiving waters and the
dilutions they provide); but for similar processes and discharges the
determinands selected for numerical limits should be rather more
consistent than Annex 3 shows them to have been. The application of
limits for ammonia appears especially inconsistent. This raises
issues of controls being even-handed as well as objectively
appropriate: where the importance of a determinand in controlling a
certain category of discharge is generally recognised, it should not
be regarded as discriminatory towards dischargers whose consents lack
limits for that determinand to reguire those omissions to be put right.

Recommendation 14:

In new and reviewed consents there should be consistent application of
limits for ammonia in all discharges to which this is relevant.

On the selection of determinands generally, a Royal Commission on
Sewage Disposal in the Tfirst two decades of this century had a
curiously long-lasting and pervasive influence. It introduced a test
directed to the ability of effluents and river waters to consume
oxygen. The measurement was to be made in a sealed sample over five
days at a steady temperature (20°C), and the test 1is known as
Biochemical Oxygen Demand (BOD). For many years there have been
misgivings about this test, which have been far from assuaged by
changes made in the late 1970s to eliminate the effects of ammonia in
the sample being oxidised.

An often claimed advantage of the BOD test - that it measures the
deoxygenating capacity of the effluent within a watercourse - is
generally recognised to be an over-simplification. Furthermore, the

five-day duration of the BOD test makes it time-consuming in analysis,
and unsuitable for any kind of automatic or continuous monitoring. A
detailed appraisal of these and other limitations of BOD as a control
parameter 1is provided in a report published by the Water Research
Centre (1954-M, October 1988).
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80.

81.

82.

83.

As to what would be a useful improvement on BOD, our recommendation is

total organic carbon (TOC). For many categories of effluent there are
consistent relationships between BOD and TOC which would permit
conversion of BOD to equivalent TOC values - though in other

instances, case-specific relationships would need to be developed. We
acknowledge that TOC is no more useful than BOD for oxygen modelling,
but on the positive side, TOC can be measured more cheaply, quickly
and reliably and is easily adapted to continuous monitoring. Whilst
recognising, therefore, that there will be some discharges for which
BOD would remain the more appropriate determinand, we believe that for
the majority of discharges a move from BOD to TOC would be a
worthwhile change.

Another traditional determinand has been suspended solids. FThe
suspended solids content of effluents has a potentially considerable
impact on receiving waters: the oxygen content of the overlying water;
and even where the solids are 1inert, they can form a blanket over
natural bed sediments and prevent biological activity within them.

Despite being a useful pollution control determinand, however,
suspended solids share with BOD the disadvantage that it 1is not
amenable to continuous monitoring (although it does not suffer from
the other analytical and time-scale drawbacks of BOD). This leads us
to recommend turbidity as a general surrogate for suspended solids.
Again, we recognise that there will be specific circumstances 1in which
turbidity does not provide an adequate replacement; but as a general
rule we believe that a move from suspended solids to turbidity Hlimits
in consents would be beneficial - especially for the larger, more
environmentally sensitive discharges. The wuse of TOC as an
alternative to BOD is already allowed for in the draft EC Directive on
municipal waste water although there 1is, as yet, no reference to
turbidity.

The question of changing these traditional determinands of BOD and
suspended solids was one of the matters discussed at our Consultation
Meeting, when it was evident that the proposition generated a real
measure of concern. BOD in particular may be said to have something
like the status of a family antique: having inherited it, many resist
parting with 1it, although few can rebut the arguments that it is of

limited reliability and usefulness. In any event, we do not see
replacing these determinands suddenly as a realistic or indeed
desirable proposition. The primary requirement 1is for a sustained

period of parallel measurement of the traditional determinands and
their proposed replacements. The exercise should focus on the larger
effluents - those being the prime candidates for continuous monitoring
in the future. It is probably more important to make the change for
sewage effluents than for other categories of discharge, and so the
exercise should reflect that emphasis. The data-gathering should
extend over sufficiently long a period - about four years would be a
useful goal - for the character and robustness of the BOD : TOC and
suspended solids: turbidity associations to be soundly established.
From this information base, the NRA would then be in a strong position
to effect an appropriate translation of consent limits from the
traditional to the new determinands wherever this seemed useful.
Accordingly, we recommend:
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Recommendation 15: The NRA should make a commitment to gather the
data necessary to evaluate the suitability of TOC and turbidity as new
determinands for inclusion.into consents in place of BOD and suspended
solids. If a sustained period of parallel assessment produces
sufficiently encouraging results, the aim should be to begin using the
new determinands as replacements for the old about five years from now.

Toxicity Limits and Testing

84.

E =

Some discharges - esp”cia™ly _those ax.i si ng -from..industrial —batch-
pTod~ctiori-"processes - can contain a complex and variable cocktail of
toxic chemicals which it is impractical or even impossible to identify
and control by means of individual limits. For significant discharges
of this sort, toxicity testing provides an effective control of their
overall impact on the receiving water. In such cases the consent
should specify the maximum acceptable level of toxicological response,

and also stipulate the frequency with which this limit should be
tested using one of the routinely available tests. Thus we recommend:

Recommendation 16: For environmentally significant discharges of
complex composition where not all important constituents can be
individually identified and numerically [limited, consents should
specify a clearly-defined toxicity limit, the appropriate form of
toxicity test to be wused, and the minimum frequency with which it
should be applied.
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CHAPTER 6

MONITORING AND THE ASSESSMENT OF COMPLIANCE

85.

86.

87.

88.

89.

The NRA has to monitor the water environment generally (lakes, rivers,
estuaries and <coastal waters) and the effluents consented for
discharge to these waters. This discussion of monitoring and sampling
for compliance relates only to discharges (although monitoring of
receiving waters may often be relevant to deciding consent conditions
or checking the conseguences of non-compliance).

The term "sampling®, generally refers to all the steps from taking the
actual sample to getting the results after analysis. We use
"monitoring® usually to mean the supervision of water quality or
compliance over a period of time.

Effluent sampling in Britain has generally been based on instantaneous
or spot samples. We are aware of pollution control practice in some
other countries involving the use of composite or qualified samples
taken over periods of hours or days and analysed together, but
introducing these here would add to already complex processes with no
benefit iIn our view. To demonstrate compliance with limits on mass
inputs (referred to at the end of Chapter 4), it -is necessary to
obtain a value which 1is the product of flow rate and concentration.
For the Ilatter, the data could be obtained from a series of spot

samples or from a single sample taken from sub-samples which are
combined.

For the 12,000 or so discharges vregularly sampled out of nearly
140,000 consented discharges in total, much sampling is bound to be
routine, but this should not make it predictable to the point where
dischargers can actually anticipate It The unpredictable sampling
can be not only a check on malpractice but also a reminder to even a
conscientious discharger that a continuous discharge to the open
environment requires care and vigilance at all times.

The NRA expects to be strongly increasing its practical checks on
pollution by means of sampling frequencies and patterns which are
being reviewed 1in detail. For reasons related to the pattern of
effluent discharges and the best use of NRA staff resources, much
effluent sampling takes place within normal working hours on five days
a week. But this must not carry any expectation that sampling at
other times 1is excluded, either because the discharger does not find
it convenient or as a result of the NRA not arranging it. Chemical
and biological monitoring of the receiving waters also provides some
indications of effluent performance over Jlonger time intervals.
Depending on the operating patterns of processes giving rise to the

effluents, it may be specially important to include in sampling
programmes the taking of some samples at night, at weekends and at
periods when maintenance work is done. It is in periods when normal

routines are suspended that either accidents or malpractice may occur
in otherwise well-conducted procedures (especially if contractors not
familiar with those procedures are on site for special work). We
therefore recommend:-
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Recommendation 17; The NRA should include in all relevant consents
conditions indicating access and facilities required Tfor flow
measurements and the taking of samples to be done by the NRA at
whatever times in the day, night or week it judges appropriate.
The NRA should also encourage sampling staff to maintain the
practice of making their visits unpredictable.

Sampling Results

90._

*Xx

_JThis .report-refers- repeatedly- to the- need® for "dischargers to be

interested in their record of compliance with consent obligations.
It is already standard practice for dischargers to be notified of
sampling results which cause concern as they become available, but
to make for better communication and more positive attitudes, we
recommend:-

Recommendation 18: Whilst 11t is not the practice of the NRA
generally to notify the discharger, on each occasion of the results
of the sample taken from his discharge, there should be regular
dialogue between the NRA and the discharger covering satisfactory
results over a period as well as highlighting any variations
calling for explanation or causing concern.

Tripartite Sampling

9l1.

92.

93.

The special type of sample known as tripartite needs extra comment
in this context. These are samples divided into three parts as
taken, one part of which is handed to the discharger, one part
analysed by the NRA and one part retained for reference if need
be. It is a statutory requirement that effluent samples which are
taken by the NRA or at their request must have been taken in
tripartite form if the results of analysis from them are to be
accepted as evidence in Court.

Our enquiries suggest that on a broad estimate (including where
necessary the cost of having a witness to the procedures) the
average cost of tripartite samples is five times the cost of
conventional sampling (around £60 per sample, including analysis,
against £12). This obviously leads us to consider whether we
should urge a change in the tripartite obligation. But we believe
this 1iIs viewed by dischargers and the Courts as a key element in
the jJust protection of the discharger®s interests. The case for
changing it rests on the desirability of reducing costs at the same
time as sharpening the general thrust of enforcement work.

As matters stand, with the Water Act 1989 requiring tripartite
sampling in respect of sewage effluents as an evidential
requirement (where that was not necessary before), we do not
recommend any change at this time (any major change would require
further legislation). We observe that, once charges for direct
discharges are producing income to fund monitoring work, the extra
costs of tripartite sampling will come to fall on dischargers, the

group whose interests it protects. In the general run of events,
we would also expect tripartite samples to be taken 1in various
situations where later a prosecution might not be pursued. That

should not be regarded necessarily as wasted effort.
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95.

In relation to absolute limits, where a single breach could give
rise to Court proceedings, the requirement for a tripartite sample
as part of NRA evidence in such proceedings will generally be
straight forward. For percentile limits where results from a
sequence of samples are usually required (to show exceedances of
limits more frequent than BS 5700 would indicate as acceptable),
non-tripartite sampling can be acceptable to show the
representative sampling regime applied, though the results of the
samples on which the prosecution was taken would need to be in
tripartite form. We would expect tripartite sampling to be more
often directed to discharges at risk of breaching their absolute
limits in various circumstances, but percentile limits can and will
be equally enforceable over the time periods to which they are
related. As experience is gained of sampling for absolute Ilimits
on all discharges with numeric limits and for percentile limits on
some discharges related to their more routine performance, the
balance of tripartite sampling effort can be kept under review.
Certainly the resources necessary to enable regular non-tripartite
monitoring to be switched to tripartite basis when a specific
discharge threatens to be 1in breach of its limitis repeatedly or
significantly must be available for ready use within each NRA
region.

We are asked to consider accident and emergency situations, and two
points arise on these. First, consents should not be issued for
emergency overflows or discharges unless it is clear that major
hazards or damage to plant might arise if such discharges were not
authorised in emergencies. Plant design should 1iIn any event
moderate the need for them as fully as practicable. We refer to
this again briefly in Chapter 7. There is a provision in Section
108 of the 1989 Act for emergency discharges subject to important
conditions, including prompt notification of the NRA, but we would
emphasise the need even 1in an emergency for as much continued
control as possible of what is actually released from the scene of
the emergency. The second point is that, as tripartite samples are
necessary fTor NRA evidence 1in Court, the priorities of remedial
action must not lead to the taking of the necessary samples being
overlooked or neglected.

EC Directives

96.

The Dangerous Substances Directives and the draft EC Directive on
municipal waste waters make reference to sampling on a 24-hour
average flow-proportional basis, for assessing compliance with some
limits. We do, however, think it probable that the future sampling
and compliance procedures recommended in this Report will be more
demanding of effluent quality than will the criteria in the
Directives. We are not sure of the practical enforceability of
some of these sampling requirements.

Intensity and Accuracy of Sampling

97.

One of the topics that the Group was asked to consider was the
question of the minimum sampling frequencies with which various
sizes and categories of effluent should be sampled. This is a wide
and complex issue of major importance, as sampling frequency is the
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factor that principally determines the effectiveness with which the
NRA"s compliance monitoring programmes can detect deteriorations in
dischargers®™ performance. Guidance on sampling frequencies will be
provided by another NRA group specifically considering this issue
which is due to report shortly.

We do, however, Teel it useful to comment on a closely related
aspect, namely the frequency of compliance assessment. Unlike
absolute limits, percentile limits always have a stated
time-reference within which the number of allowed exceedences iI” to
be”counted and rirnited7 Hitherto this has been 12 months, but that
can be an unduly 1long period (even on a vrolling basis) for
enforcement action to be as vivid a possibility as it should be.
Accordingly we believe that shorter assessment periods of six or
even three months may be appropriate in some cases, and we will be
stating this recommendation formally later in the chapter.

Sampling frequency is a factor of obvious importance; less obvious
but equally important is the accuracy of sampling. The integrity
of a monitoring programme ultimately depends on there being sound
and well-maintained protocols covering the sampling process itself,
the preservation and transportation of samples, methods of
laboratory analysis, and data handling and computer routines. To
check the continuing effectiveness of these aspects, audits of
sampling and analytical procedures and results should be provided
from time to time.

On this and other matters covered 1in paragraphs 91 to 99 we
recommend:

Recommendation 19: Sampling programmes need to be economical, but
frequencies must be adequate for results to provide a basis for
decision or enforcement. Detailed guidance on required effluent
sampling frequencies will be provided by the NRA"s Sampling Group.
Tripartite sampling should not be regarded as wasted effort if no
prosecution follows. To promote efficiency, comparisons of
sampling cost and frequency should be made between regions from
time to time as well as audits of sampling and laboratory
procedures,

Recommendation 20: In standard procedures for dealing with
emergencies and accidents the obtaining of samples necessary for
subsequent enforcement action should be explicitly included.

The Assessment of Compliance

100

This section 1is primarily concerned with the assessment of

compliance with numerical consent limits - both absolute and
percentile. It is important to remember, however, that compliance
will also need to be assessed against a whole range of non-numeric
conditions. Although the requirements 1in such cases are often

focussed on the facilities or process from which the effluent has
come (rather than on the characteristics of the effluent itself),
they will commonly call for a degree of continuing vigilance - as,
for example, through a requirement for vregular reporting of
maintenance.
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101. Absolute limits The assessment of compliance against absolute

limits is very straightforward. If the analysis of any one sample
taken from the effluent exceeds the relevant limit, a breach of the
consent has been committed. It should be emphasised that any
sample - whether taken as a part of the routine compliance
programme or during a special investigation - may be used iIn the
assessment. Indeed, it would be not only valid but desirable to

include iIn the assessment the results of any follow-up samples that
may have been triggered in the first place by a suspicion that the
absolute limit was being exceeded.

102. A case can be argued for including iIn the assessment an allowance
for analytical error. But absolute limits are usually set in a
robust way that makes a specific further allowance for analytical
error unnecessary.

103. Percentile limits Given “erfect’ information on effluent quality
through the assessment period - as if from an error-free continuous
monitor - we would be able to note the exact proportion of time
that effluent quality was within the limit (the 80 percentile, say)
for at least the vrequired percentage of time (viz 80%). In
practice, however, the assessment usually has to be based on a
relatively Tew samples from a continuously varying process, and
this introduces uncertainty: on the evidence of the samples taken
we can Tform an estimate of how the effluent has been performing,
but the true performance of the effluent may have been either
better or worse than this - we have no way of knowing.

104. In order, therefore, to demonstrate beyond reasonable doubt - in
the way that the Courts require - that a discharge has failed to
meet its percentile consent limit, we must allow the observed
performance to be some degree poorer than the required percentage
figure (by an amount depending on the number of samples 1iIn the
assessment). This 1is the principle underlying the T“look-up table’
method of compliance assessment that was introduced by DoE in 1985.

105. The 1look-up table 1is in fact just part of a wider methodology of
statistical quality control set out in British Standard BS 5700,
and we propose that this standard should form the basis of future
compliance assessment with percentile Jlimits. For percentile
limits presently assessed with the look-up table the
misclassification risk for a just-satisfactory discharge is 5%, and
we do not suggest changing that in future applications of BS 5700.
Compliance Tables will be constructed accordingly for the 50 and 80
percentiles (and any other percentile limits that may be relevant)
using the appropriate procedure** from BS 5700: these will specify
the minimum number of samples out of any particular total number
which must comply with the percentile limit.

** By way of a brief technical note, we state that compliance with
percentile standards will be judged using a “counted attributes control
chart for synthetic defectives ’, as described in the companion British
Standard BS 5701 - but derived using exact binomial theory rather than
the approximate Poisson approach taken in BS 5701. A good account of
the procedure is given in Section 3.2 of BS 5700.
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Where percentile limits apply, it is an important principle that
the sampling is representative of the whole assessment period, in
order not to place undue emphasis on any shorter-lived influences

and so bias the overall set of results. For whatever reason they
are taken, additional samples will bias the temporal
representativeness of a randomly planned programme. Accordingly

only those samples taken (whether on a conventional or tripartite
basis) as part of the routine monitoring programme should be used

in assessing compliance with percentile limits. We stress,
however, that this iIs not a demand for the programme to be mapped
out rigidly 1long in advance._ ,The choice of days- and times 'of

sampling may and should remain highly flexible and unpredictable to
the discharger. The key requirement is simply that the taking of
samples for percentile compliance purposes should not be
deliberately influenced, and thus possibly biased, by short-term
perceptions of effluent quality within the full period set for the
percentile assessment to apply.

Aggregate versus determinand compliance Where percentile limits
are set for several determinands in a discharge, a related issue 1is
whether exceedences are counted within the relevant time period
separately for each determinand or in aggregate. There has been
some doubt on this point even in the effect of changes made by DoE:
the General Variation Order of 1985 reflected in Schedule 1 the
policy intention of separate counting, but some consents issued by
DoE between January 1985 and August 1989 are said to be ambiguous
about it. The statistical point 1iIs that aggregation alters the
incidence of exceedences originally allowed for each determinand.
Thus if, for example, two determinands were assessed In aggregate
against their 80 percentile limits, this would effectively be the
same as redefining those limits as 90 percentiles. In short, if a
percentile limit is set on an individual-determinand basis,
compliance with that limit must be assessed on the same basis.

On these points of compliance assessment we therefore recommend:

Recommendation 21: Any type of sample, whether routine or
investigational, may be used in assessing compliance with absolute
limits.

Recommendation 22: Percentile limits must always be related to
specified time periods. For the assessment of compliance by tables
based on BS 5700, consents should specify rolling time periods:
these need not always be for 12 months, and in cases of discharges
needing careful supervision periods of six months or less will be
preferable. The assessment should be based solely on results from
the routine monitoring programme: special or investigational
samples introduce bias and should not be used for this purpose.

Recommendation 23: The counting of exceedences against percentile
limits should be separate for each determinand having such limits.
The NRA should adopt a standard form of words to put this beyond
doubt in all consents that include percentile limits.



Continuous Flow Monitoring

108.

109.

Where continuous or automatic measurement is required - whether for
effluent flow or for the concentration of a pollutant in the
effluent - the NRA should generally define the obligation in terms
of data to be provided, at what intervals, and with what degree of
accuracy, rather than require any particular type of equipment to
be used. It may often be advantageous 1if provision can also be
made for remote access from an NRA office to the monitoring
facility or the data it generates.

There would be great advantage if continuous monitoring could be
reliably extended for quality determinands at reasonable cost. The
cost of present equipment for monitoring many determinands tends to
be influenced by Qlimited demand whilst for other determinands
methods and equipment are not yet available. However, initiatives
by the NRA could create a bigger market in this general area and
lead to lower unit costs and the wider availability of appropriate
equipment. It would in any case by advantageous for the NRA to
maintain close contact with the manufacturers of continuous

monitoring equipment with a view to accelerating developments and
reducing costs.

"Discharger** Monitoring

110.

111.

On the subject of monitoring (whether discrete or continuous)
carried out by the discharger himself there are two main
considerations. First, continuous monitoring of determinands can
be helpful, especially in relation to percentile limits, where the
emphasis is on sustained controls in which the discharger has as
much interest as the NRA. This might be called mutual monitoring,
where the NRA 1is able to validate and accept the adequacy and
accuracy of ongoing data collection that the dischargers would
expect to be mostly gathering for their own management purposes
anyway. We hope there may be a substantial extension of this over
the next few years.

We do not think, however, that any form of self-monitoring by
dischargers can be sufficient on 1its own. Even continuous
monitoring data inevitably lacks the assurance of impartiality,
whilst self-monitoring taking the form of discrete snap sampling
suffers additionally from the absence of any element oOF
unpredictability. More significantly, although it is well
recognised in France and the United States (for example) that
self-monitoring results can be used as evidence in Court, Britain
and several other countries have the opposite legal tradition -
described to us as having *a bias against self-incrimination*. We
therefore see extensions of monitoring by dischargers, especially
with continuous and automatic equipment, as capable of greatly
extending the supervision of discharges both by those who make
them, and indirectly by the NRA, but not as ending the need for
replacing NRA monitoring nor contributing to higher levels of
enforcement action. Thus we recommend:
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113.

Recommendation 24; The NRA should promote continuous monitoring of
environmentally significant discharges where technology and
circumstances make that possible with adequate reliability at
reasonable cost. This may be achieved by voluntary arrangements
with dischargers or through consent conditions. On either basis,
validation by the NRA of equipment and data and in suitable cases
remote access fTacilities for the NRA should be provided for.

Recommendation 25; Monitoring directly by the NRA must continue as
our independent check, on a tripartite basis where necessary, and
generally, where_(U.schargers_are”.undertaking - some- self-monitoring
‘as well- as~where they are not. The scale of this work should be
decided on local circumstances and on the basis of general policy
on sampling frequencies.

Recommendation 26: Where automatic or continuous monitoring is
required, consents should usually indicate the types of data needed
and the degree of accuracy required rather than the particular
equipment to be used. Consents should provide for independent
certification of the equipment"s accuracy at regular intervals and
in appropriate cases may require =facilities for the NRA to
interrogate the equipment remotely.

What evidence 1is admissible in Court must remain a matter for
individual Courts to decide iIn the circumstances of each case under
the various rules and precedents on such matters. However, it 1is
open to the NRA to reassure individual dischargers about data it
will not use as evidence - for example, when new continuous or
other monitoring arrangements are under discussion with a
discharger who will play a Jlarge part in their operation.
Acceptance that no use will be made by the NRA of some types of
data as evidence in Court may make the arrangements more acceptable
to the discharger, yet still useful to the NRA. It should be made
clear, however, that when the self-monitoring shows the discharge
at risk of being unsatisfactory, the NRA will be likely to increase
sampling as necessary. In all situations where the discharger may
play an active role in gathering data for the NRA, it is desirable
to avoid misunderstandings about the status of that data. In
contrast to such discretion as the NRA has about what data it will
use or not as evidence in Court, the rules about what data must or
must not be included in public registers are much more rigid. Thus
we recommend:

Recommendation 27: The NRA should always be ready to indicate to
dischargers which of the data they may be expected to provide has
to appear on the register. The NRA can and should also indicate
which data they will not rely on as evidentiary.

Registers

In this final section it is worth setting out how the various types
of sampling referred to relate to public registers:-

)] Under present legislation, the registers have to include

all results of analysis samples taken by, on behalf of, or
as a requirement (eg in a consent) of, the NRA.
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i) Samples taken by or for the NRA can only be used for the
purpose of prosecution if they were taken on a tripartite
basis - which most effluent monitoring samples are not.

iin) However, samples taken by other bodies of all sorts
(voluntary, commercial etc) who may have access to a
discharge point can be quoted in evidence without being
tripartite.

iv) Not having been taken by the NRA, results of these samples
are not required to be recorded in public registers.

Thus public registers give a full record of NRA-initiated sampling
of consented effluent discharges, but not all the information
available if there has been other sampling as well (whether these
results have been volunteered to the NRA or not). We are told that
if the Government under new legislation makes the monitoring of
some effluent discharges to controlled waters the responsibility of
HMIP, the rules will be amended to require the results of

HMIP-initiated sampling to be included in the public registers kept
by the NRA.

It is also relevant here to refer to the changes which adoption of
our recommendations would bring to the public registers of consents
and the sampling results recorded iIn them. Hitherto, registers
have 1i1ncluded many consents (for industrial discharges) applying
absolute limits and many others (for sewage works discharges)
applying only percentile limits. For this second category,
registers can be expected to show a number of exceedences of the
limits set 1In consents without these exceedences necessarily
representing a breach of the consent: percentile limits are
focussed on a specified proportion of samples complying with or
failing the specific standards set.
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CHAPTER 7

THE MOTIVATION OF DISCHARGERS AND OTHER CONSIDERATIONS

116.

117.

118.

119.

Following adoption and implementation of our recommendations/ all
consents with numeric limits would have absolute limits.

(Paragraphs 51-55: Recommendation 8). Any exceedence of these
limits at any time would then be a breach of the consent and an
offence. In this sense, the register entries would be more

rigorous™ than _they jJire at™ present _in_ respect of sewage works
discharges.

We are also recommending the application of percentile limits
additionally to some discharges going to sensitive receiving
waters, because these additional limits can provide extra
discipline for the routine or average levels of discharges to which
they are applied. (Paragraphs 56-60: Recommendation 9). The
effect of these new style percentile limits (often at 80 or 50
percentile levels) being included in public registers will be:-

[)) to increase the information which the registers give about
some discharges.
i) to show in respect of the percentile limits larger numbers

of exceedences which may still be within the limits the
consent sets iIn this way. As and when these new-style
entries come to be entered in public registers, it will be
important that suitable explanations and distinguishing
marks are available with the register to help people to
interpret them correctly. The distinction between absolute
limits (any exceedence = breach of consent) and percentile
limits (exceedences beyond a specified proportion of
samples = breach of consent) will require to be made as
clear and emphatic as possible. Thus we recommend:

ok k Recommendation 28: With the 1increased number of results
likely to be flagged as exceedences on the public registers
following the introduction of 80 and 50 percentile limits,
the NRA should develop a clear introductory note on the
meaning and interpretation of percentile limit exceedences,
and arrange for this to be readily available by anyone
consulting the public registers.

The consent system can be seen as having two somewhat different
thrusts in relation to the motivation of dischargers. One of
these, which may be called the enforcement thrust, is liable to be
adversarial in spirit, because some businesses will not achieve and
sustain the necessary safeguards against their effluents causing
damage unless they are compelled to do so.

In our view it is essential that the framing of discharge consents,
the definition of limits for specific determinands, the scale of
sampling effort and other monitoring should all be clear and robust
so that no dischargers think that slackness or deliberate
malpractice on their part may escape notice. IT possible, the NRA
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has to demonstrate untiring vigilance on every length of river or
coastal waters where discharges are made, and the precise limits
which each discharger has to achieve must not seem to be in doubt
or open to argument.

120. A second thrust of the consent system, perhaps suitably termed the
compliance thrust, is to define for competent well-motivated
dischargers the standards and limits by reference to which they
should manage their discharges of effluent as they manage other
aspects of their business, such as their energy consumption or
their transport arrangements. It is especially important that
effluent discharges to the aquatic environment should not be
regarded as an easy option not needing much attention once the
necessary equipment is installed. We think it right in this Report
to make recommendations that will encourage and promote compliance
as good for the environment which the community has to sustain and,
in some situations at least, good for the company concerned as well.

Benefits of Pollution Control to Industry

121. Two iInitiatives by Government recently attracting attention confirm
that environmental care need not always be a drag on commercial
progress. The Department of Trade and Industry have published
"Cutting Your Losses: a Business Guide to Waste Minimisation™.
This gives information about waste reduction, recycling within the
process and waste recovery fTor other uses. Moreover, it outlines
methods for waste minimisation audit within a business and gives a
series of <case studies from named companies. For example,
equipment costing £25,000 has an estimated payback period of three
weeks in one company, and in another the payback period is less
than three years on an expenditure of £90,000. A study which the
Department of Environment commissioned from consultants shows
benefits to selected industries from pollution control.***

122. We quote these reports from work which the Government has promoted
because we welcome the priority which Departments are giving to
this subject. More significantly, the detail they include clearly
rebuts the notion that pollution control always has to be an extra
burden which management should always resist. Recognition that
compliance with pollution control obligations can involve extra
cost yet still be a positive part of the business plan is gaining
ground iIn many go-ahead companies. There are, however, many others
which, whatever their other virtues, are still laggards in their
attitudes and achievements as effluent dischargers.

123. Our purpose in this chapter is to suggest ways in which the NRA may
be able to move some of these laggards forward into the reliable
compliance group rather than have them drop back into a lengthening
list of dischargers who have to be prosecuted.

"Industry Costs of Pollution Control®™ from Ecotec Research &
Consulting Limited, Birmingham, price £15.
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Prosecutions

124. One obvious step covered iIn earlier chapters is to make the limits
which consents set well-expressed and as free of ambiguity and
misunderstanding as they can be made. A second step is to Kkeep
sampling and enforcement action both well spread and well
publicised. The Courts may help in this in imposing substantial
penalties where they consider that justified. There has recently
been one Tfine set at £1 million for a pollution .of ._.the -River- —

—Mersey.- The NRA®" should®"seek to ensure that appropriate cases are

heard by the Crown Court which can impose the highest levels of
penalty. As many companies 1increasingly look to their “green”
reputation, convictions which attract press attention can cause
more than Tinancial concern in some company boardrooms.

125. We do not consider that this Group should propose the NRA"s
prosecution policy for the future, but there 1is one point we would
make. Regular dischargers show their attitudes to compliance by
their conduct over a period: those attitudes =are widely
conscientious and painstaking, but in some cases there is a
repeated lack of effort and regard for achieving compliance. Our
recommendation is:-

Fkex Recommendation 29: The NRA needs to consider all relevant
circumstances iIn deciding on prosecution in individual cases
including the discharger®s record of care. Where a discharger has
shown little or no care, or active contempt# Tfor consent
obligations over a period, this should be a factor in TfTavour of
prosecution. The NRA must not be regarded as reluctant to
prosecute in situations where significant pollutions occur and
relevant evidence is available.

Personal Designation in Consents and Updatings

126. Many thousands of consents for minor discharges not subject to
sampling have largely dropped out of notice by those who hold them
as they have continued through changes of company management,
property ownership and the like. The major change in 1985 from a
system largely concealed by statute to one exposed in public
registers may not have made much difference to this.

127. Yet it is the purpose of a consent to define operating and
maintenance obligations which the discharger is required to
fulfil. Such obligations need to be refreshed and made prominent
in the discharger®s attention from time to time, even for minor
consents. In the case of consents granted to corporate bodies, it
would be sensible to have some one member of management personally
designated on the consent application as having a direct continuing
concern with the operation of the discharge. This will usually be
the holder of some recognised post with relevant responsibilities,
but having the name of the holder will promote personal
involvement. There would be no question or intention of such a
designation having any legal implications whatever: wherever the
consent is given to a corporate body, any legal process must relate
to that body or to representatives of it selected on other
considerations.
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Action

129.

130.

131.

Thus we make two recommendations, both intended to give the
relevant consent a degree of personalisation and renewal in the

discharger®s attention. The Tfirst is directed primarily to new
applications for larger discharges, and the other for minor
discharges:

Recommendation 30: Application forms by corporate bodies for

discharge consents should require the applicant to designate by
name and post a manager of an appropriate level to take a direct
interest iIn the good operation of the discharges in compliance with
the limits which the consent will define. Other contacts may be
used iIn addition for day-to-day purposes as convenient, but the NRA
will aim to maintain dialogue and Iliaison with the designated
person from time to time and any change in the person assigned this
task should be notified to the NRA.

Recommendation 31: For many discharges not subject to regular
sampling, any billing system introduced for annual charges should
include a section or enclosure where from time to time the
discharger can notify any change in circumstances relating to the
discharge (eg change of occupier) or confirm that no changes have
occurred and any maintenance obligations have been Tulfilled.
Application forms for consents should be revised to make clear that
this practice will be introduced.

Warnings

On measures related to discharger motivation and enforcement it is
clear that the number of prosecutions taken by the NRA attracts
notice, but that little 1is heard of very many cases where
dischargers are specifically warned of occasionally or potentially
unsatisfactory discharges. Where such warnings relate to major
continuing discharges and perhaps to a sequence of unsatisfactory
variations 1In some feature of the discharge, i1t would be useful to
give the warning a higher profile, especially within the company or
other entity making the discharge. The name suggested for this is
an Action Warning.

An Action Warning 1is 1iIn no way intended as a substitute for
prosecution which, if it is under consideration, should go ahead or
not on its own merits. The main thrust of an Action Warning is
essentially towards prevention. It should give the discharger an
emphatic indication that greater care is urgent, that operation of
the discharge and possibly of facilities or plant giving rise to it
must be improved. Very often the warning could specify something
of the iImprovement seen as necessary, though it must be left to
management to work out their best operational response in these
circumstances. Often an Action Warning might also be a signal that
NRA processes of monitoring including tripartite sampling will be
intensified (or introduced if not already operating).

The NRA might also consider whether, when an Action Warning has
been given (and internal procedures for taking decisions on that
would need to be well-defined), the discharger should be called on
after an interval to report improvements made and sustained.
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133.

The NRA need not expect to publish the names of dischargers given
Action Warnings, although the numbers of such warnings would be a
useful extra measure of the scale of enforcement action. The main
impact of an Action Warning should be to register at every level in
the discharging company including among its Directors that extra
care and effort has to be made in managing discharges. Thus:

Recommendation 32: The NRA should introduce a system of formal
Action Warnings on the [lines indicated above, in addition to
existing procedures for warning dischargers when their__effluents.
are or threaten to be unsatisfactory.

At our Consultation Meeting where this proposal was discussed among
others, the point was made that in the same spirit, the NRA might
consider publishing from time to time lists of named major
dischargers notable for a sustained TfTull compliance with their
consent obligations. It was acknowledged in discussion, however,
that there could be misunderstanding about names not appearing in
the list because they made no direct discharges.

Charges for Discharges

134.

135.

136.

As noted in Chapter 2, the 1989 Act makes more positive provision
than earlier legislation for charges to be applied to consents for
direct discharges to controlled waters. Such charges have applied
in France and the Netherlands for over 20 years and in West Germany
for nearly 10 years. Analogous charges for water abstraction
licences have applied in England and Wales since the mid-1960s.
Charges for discharges can be influential iIn motivating dischargers
to be more economical in the claims they make on rivers as waste
disposal channels and water resources. As there are already areas
within England and Wales where the whole capacity of rivers is
already committed by currently authorised discharges to them, the
issues of allocation - between existing dischargers and new
applications and perhaps between waste disposal and other uses -
will have to be given a lot more attention than has been necessary
before.

These charges will be an important source of new funding for the
NRA’s pollution control work. This work needs to be extended, in
monitoring discharges and the condition of receiving waters; and it
must not be hampered by an arbitrary shortage of funding. " Drawing
the costs of pollution control work from the holders of consents
has a good rationale iIn both equity and economics - and there are
arguments for the level of these charges to reflect the use of
natural resources as well.

The NRA will be introducing the start of these charges in the next
year and considering the stages beyond that. We recognise the
strong case there is for charges to be made for new applications,
but we would emphasise that this should not be allowed to lead to
would-be discharges going ahead without applying for consents. We
believe charges will be important also in improving the database
which is maintained about consents, but we make no recommendations
on these points here.



Water. Quality Objectives

137.

138.

The 1989 Act provides for the Secretary of State to set water
quality objectives for specific lengths of river or other
controlled waters. Some EC Directives have the same effect more
generally, in relation to the waters being designated as fisheries,
drinking-water sources, or bathing waters for example. These
objectives set frameworks within which consents for individual
discharges can usually be settled with a clear purpose in view -
achievement of the objective. Save where there are direct
conflicts between claims for discharge capacity, these frameworks
may reduce the scope for argument about benefit/cost considerations
in relation to the standards set for individual discharges.

We are aware of a proposed EC Directive on municipal wastewater
treatment beilng in preparation but it is not yet in a form where we
can usefully comment on the compliance aspects of it.

Limiting Accidental Pollutions

139.

Although accidents and emergencies may occur at sites where
consented discharges are made, very many of them happen elsewhere.
Thus they are not strictly matters of compliance. Yet preventing
or limiting pollutions which follow accidents or Ffire depends on
the same kind of care being exercised, for example by people
involved iIn the design or construction of buildings on riverside
sites, as this Report calls on dischargers to maintain at all
times. Thus the NRA needs to promote as widely as it can the
motivation of such people who are not dischargers to be active and
alert in reducing the scope for accidental pollutions.
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CHAPTER 8

RESOURCE IMPLICATIONS. PRIORITIES AND SUMMARY OF RECOMMENDATIONS

140.

141.

142.

143.

This Report comes to be made, as Chapter 2 indicated, after ten or
more years of piecemeal changes to the consent system. But as well
as those changes in what may be called (at any one time) deliberate
policy of the Government or the water agencies, there have been
other*"broader*® “influences-at work;— These-include,-for—example,- much
more public attention to pollution and the state of the
environment, more disposition by national governments and the
European Community to set specific standards for water quality, and
more demands on water as a natural resource to serve various
purposes for iIndustry, agriculture and recreation in a society that
is more productive, more mobile and more Ileisure-orientated all at
the same time.

For the resource implications of our Report, we draw three points
from this view of the present situation;

) while parts of what we recommend certainly call for a sense
of urgency, the main need is for existing and extra effort
on the control of discharges through the consent system to
be sustained at a more effective level for the next five to
ten years. We comment on the shortage of data elsewhere,
but here we must say we have reason to believe that there
may still be substantial non-compliance by some dischargers

as well a much effort by others to meet their
obligations.

i) the additional effort is not some Kkind of “green option®
that can alternatively be postponed for another ten years
as it often was through the 1980s. The claims and
pressures on the water environment must now be dealt with
more deliberately, in terms of allocations, quality
standards and securing compliance.

we have to propose some practical approach to implementing

a report which takes account of this situation as we see it

now and likely to develop further in the 1990s.

-
-
-

o/

The basis for this practical approach should in our view be that
implementation of recommendations adopted should go forward on a
catchment basis within a strategy set by the NRA nationally. There
are several reasons for this.

We have referred often in this Report to environmentally
significant discharges, to the state of receiving waters and
similar points of an essentially local character. Thus any
implementation effort must have a strong local orientation and
involvement. The catchment is where the impacts of all discharges
from industry, sewage works and other sources can be considered
together iIn relation to the capacity of the receiving waters and
equitably in relation to each other, both iIn technical and economic
terms. A key step in the catchment approach will of course be
deciding the catchments which are to be dealt with Ffirst, but these



144.

145.

146.

decisions can have a rationale that helps to explain the whole
exercise within and outside the NRA. The catchments (and some
areas of coastal waters) that need to be near the top of the agenda
are those where:

)] the capacity of the receiving waters to accept discharges
with any significant polluting load is already
overcommitted or close to that;

ii) the water quality objectives to be set by the Secretary of

State may be expected to be difficult to achieve, or the
subject of argument about whether it is even realistic or
necessary to aim for them;

iin) special situations such as the prevalence of diffuse
pollutions or major changes in land-use may be interacting
with and changing the water quality conditions which
existing consents have been directed to maintaining.

These categories are not mutually exclusive, and some areas may Tfit
into all three of them. Equally, they may help in the selection of
the priority catchments within regions as well®as nationally.

We believe this approach would help to give the NRA as a national
body an additional way of building national priorities in close
reflection of local river basin situations and problems. It would
have another advantage too. The catchment-based approach would be
very suitable for showing nationally (say to MPs, for example) and
locally (say to County and District Councils) the progress of NRA
work not just in implementing a report but in applying a far more
positive approach to the control of discharges generally. This
will be particularly important where water quality considerations
may suggest any threat of a constraint on land-use changes or
development.

Our recommendations will be considered alongside other work we know
to be going forward, - on sampling frequencies, for example, and on
the checking of consent data for charging purposes. The executive
management of the NRA will be concerned to co-ordinate these
various initiatives to best advantage. We do not suggest that all
of them can readily be fitted rigidly into a catchment-by-catchment
approach. But we believe that such an approach will often provide
a good framework for ensuring that in the end all the new practices
are Titted together coherently where the existing discharges are
supervised and claims for new ones considered.

We also recognise that, for example, the emphasis we put on
absolute limits being included 1in all consents suggests that
putting such limits into the many sewage works without them should
be a priority. However, the aim would not be jJust to add the
absolute, but to consider the receiving waters and set absolute and
where appropriate percentile limits for several determinands
including ammonia i1f there were no limit for that already. Thus
the work of dealing with the lack of an absolute [limit cannot help
being close to a review of part of a catchment, and there are
indeed a number of catchments far more dominated by sewage works
discharges than industrial effluents. Deciding the order in which
catchments should be reviewed can take account of this too.
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Exax

148.

We should refer here to the strains under which the NRA is working
as a relatively new public body which finds that its functions are
the focus of keen and continuing political attention, in the fields
of flood defences and water resources as well as iIn pollution
control. These strains are inevitably increased at a time when the
Government 1is shaping legislation and a new role for HMIP including
the authorisation of some discharges to waters for which the NRA
has to achieve water quality objectives and control many thousands

__of _other__discharges. We have tried in this Report to give a

stronger sense of ~d"iVectio™n"to~the-work- of- granting_and_enforcing
discharge consents, especially when they have been reviewed on the
lines we recommend. We believe it will have damaging consequences
far beyond the actual administration of the NRA if the work which
it may be decided to undertake following this Report is put in
hand, and then seriously disrupted or delayed. Thus our final
recommendation 1is:

Recommendation 33: Much of the work of implementing our
recommendations as they are adopted should go forward on a
catchment basis with the sort of factors we =have indicated
influencing the priority for each catchment. This approach should
lend itself well to providing worthwhile progress reports locally
and nationally as the work goes forward on a well-defined
time-table.

Finally, as this chapter has to refer to internal NRA priorities,
we would repeat that compliance is by no means a matter for the NRA
alone. The public and the media are already showing it is a matter
of great interest to them too. We hope this Report helps very many
dischargers to develop the constructive role that some of them
already take. We are seeking not to add to the troubles which any
regulatory process may seem to threaten but to engage them more
fully in pollution prevention as an active and successful part of
their overall business activity.
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SUMMARY OF RECOMMENDATIONS

The Purposes and Types of Consents

Recommendation 1: The NRA should commit the necessary resources to
analysing and publishing annually data about the numbers of consents in
operation, and the discharges they regulate, with estimates of the degree
of compliance among those regularly sampled. Publication of data then
available should in any event begin in 1991. (Paragraph 26)

Recommendation 21 The NRA should review urgently the layout and guidance
given for the completion of application forms for consents. While such a
review must allow fully for the statutory status of consents and the
application form sometimes having to be produced in Court, the review
should also:

)] ensure that the design and wording of the form helps applicants to
understand what information is required and to give it fully, and
leaves them in no doubt that withholding information about the
effluents involved may put in question the full validity of the
consent to be issued;

in) include a prominent reminder on the copy to be retained by the
applicant that any alteration in the scale or character of the
discharge or the site conditions giving rise to it should be
notified to the NRA. In many consents this may be appropriately
included as a condition of the consent which it would be an offence
to neglect.

(Paragraph 28)

Recommendation 3: Numeric consents should be self-contained in their
drafting, and should include a standard rubric to the effect that they are
not to be taken as providing a statutory defence against a charge of
pollution 1in respect of any constituent for which they do not specify
limits. Existing consents should have this rubric added. (Paragraph 31)

Recommendation 4: Where not already available, NRA Regional Offices
should prepare a leaflet on the areas where septic tanks etc do and do not
require consents, and maintain regular liaison with District Council
Planning Offices about these demarcations. (Paragraph 34)

Recommendation 5: Whereas numeric consents are mostly focussed on limits
to be met by the effluent discharged however it may arise, non-numeric
consents must often be specific and unequivocal about the facilities and
processes from which the discharge is to be made. This applies especially
to marine outfalls, and will make the consent conditions for them notably
different in some vrespects from those conventionally applying, for
example, to sewage works discharges. (Paragraph 38)

Recommendation 6: For all types of consents including simple descriptive
ones, maintenance obligations and the keeping of maintenance records
should widely be standard conditions. Where necessary these obligations
should cover all the facilities associated with the discharge, and there
should be occasional inspections of the Tfacilities and (where relevant)
maintenance records to ensure compliance. (Paragraph 41)
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Recommendation 7: For simple descriptive consents, It may often be
appropriate to include a standard wording excluding any trade or TfTarm
waste or any 1increase iIn the number of dwellings connected to the
discharge, so that the discharger recognises that any development likely
to change or influence the scale or character of the discharge must be
notified to the NRA. (Paragraph 41)

Defining Limits

Recommendation 8; All numeric consents should include absolute limits for
all relevant determinands. (Paragraph 55)

Recommendation 9: For environmentally significant discharges, whether
from sewage works, iIndustrial sites or other sources, the NRA should
promote the application of 80 percentile <limits in addition to the
absolute limits which all numeric consents should have. These should be
related to a clearly stated rolling time period. Where appropriate 50
percentile limits should additionally or alternatively be applied.
(Paragraph 60) -

Recommendation  10; For discharges where the effluent or  their
constituents may build up in the receiving waters, consents should include
limits on loads. Conditions requiring dischargers to maintain records of
the mass of a substance discharged over a given period and, In appropriate
cases, to notify the NRA when a stated proportion of the total mass
authorised for the vrelevant period has been discharged, may also be
desirable. (Paragraph 62)

Limits to Flow and Choice of Determinands

Recommendation 11: All numeric consents should include absolute [limits
for instantaneous effluent flow. Where flows are particularly variable,
it may be necessary to include additional limits related to total volumes
discharged over specified longer periods. (Paragraph 69)

Recommendation 12: Consents for discharges influenced by rainfall need to
be as specific as possible iIn the nature of flows authorised for
discharge, under dry and under rainfall conditions. References to the
design criteria for flows going to full treatment and to overflows or
storage, and safeguards against the discharge of solids should be
explicitly mentioned in consents for new and refurbished overflows.
(Paragraph 73)

Recommendation 13: The NRA should gather systematic data on pollution
caused by temporary discharges which are unconsented, and by discharges
from various special situations such as mineral workings. The NRA should
then promote, in the light of this data, programmes to emphasise the need
for discharges to be consented, possibly by accelerated procedures if they
are to be very short term; and take enforcement action against dischargers
who ignore or defy any need for a consent. (Paragraph 75)

Recommendation 14: In new and reviewed consents there should be

consistent application of limits for ammonia in all discharges to which
this is relevant. (Paragraph 77)
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Recommendation 15: The NRA should make a commitment to gather the data
necessary to evaluate the suitability of TOC and turbidity as new
determinands for 1inclusion into consents in place of BOD and suspended
solids. If a sustained period of parallel assessment produces
sufficiently encouraging results, the aim should be to begin using the new
determinands as replacements for the old about five years from now.
(Paragraph 83)

Recommendation 16: For environmentally significant discharges of complex
composition where not all 1important constituents can be individually
identified and numerically limited, consents should specify a
clearly-defined toxicity limit, the appropriate form of toxicity test to
be used, and the minimum frequency with which it should be applied.
(Paragraph 84)

Monitoring and the Assessment of Compliance

Recommendation 17: The NRA should include in all relevant consents
conditions indicating access and facilities required for flow measurements
and the taking of samples to be done by the NRA at whatever times in the
day, night or week it judges appropriate. The NRA should also encourage
sampling staff to maintain the practice of making their Vvisits
unpredictable. (Paragraph 89)

Recommendation 18: Whilst it is not the practice of the NRA generally to
notify the discharger on each occasion of the results of the sample taken
from his discharge, there should be regular dialogue between the NRA and
the discharger covering satisfactory results over a period as well as
highlighting any variations calling for explanation or causing concern.
(Paragraph 90)

Recommendation 19: Sampling programmes need to be economical, but
frequencies must be adequate for results to provide a basis for decision
or enforcement. Detailed guidance on required effluent sampling

frequencies will be provided by the NRA"s Sampling Group. Tripartite
sampling should not be regarded as wasted effort Iif no prosecution
follows. To promote efficiency, comparisons of sampling cost and
frequency should be made between regions from time to time as well as
audits of sampling and laboratory procedures. (Paragraph 99)

Recommendation 20: In standard procedures for dealing with emergencies
and accidents the obtaining of samples necessary for subsequent
enforcement action should be explicitly included. (Paragraph 99)

Recommendation 21: Any type of sample, whether routine or
investigational, may be used in assessing compliance with absolute limits.
(Paragraph 107)

Recommendation 22: Percentile limits must always be related to specified
time periods. For the assessment of compliance by tables based on BS
5700, consents should specify rolling time periods: these need not always
be for 12 months, and in cases of discharges needing careful supervision
periods of six months or less will be preferable. The assessment should
be based solely on results from the routine monitoring programme: special
or investigational samples introduce bias and should not be used for this
purpose. (Paragraph 107)
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Recommendation 23: The counting of exceedences against percentile limits
should be separate for each determinand having such limits. The NRA
should adopt a standard form of words to put this beyond doubt in all
consents that include percentile limits* (Paragraph 107)

Recommendation 24: The NRA should promote continuous monitoring of
environmentally significant discharges where technology and circumstances
make that possible with adequate reliability at reasonable cost. This may
be achieved by voluntary arrangements with dischargers or through consent,
condition s .._j On .either—basis, -validation—-by "NRA ~of*equipment and data and
in suitable cases remote access TfTacilities for the NRA should be provided
for. (Paragraph 111)

Recommendation 25: Monitoring directly by the NRA must continue as our
independent check, on a tripartite basis where necessary, and generally,
where discharges are undertaking some self-monitoring as well as where
they are not. The scale of this work should be decided in local
circumstances and on the basis of general policy on sampling frequencies.
(Paragraph 111)

Recommendation 26: Where automatic or continuous monitoring is required,
consents should usually indicate the types of data needed and the degree
of accuracy required rather than the particular equipment to be used.
Consents should provide for independent certification of the equipment®s
accuracy at regular intervals and in appropriate cases may require
facilities for the NRA to interrogate the equipment remotely. (Paragraph
111)

Recommendation 27: The NRA should always be vready to indicate to
dischargers which of the data they may be expected to provide has to
appear on the register. The NRA can and should also indicate which data
they will not rely on as evidentiary. (Paragraph 112)

Recommendation 28: With the increased number of results likely to be
flagged as exceedences on the public registers following the introduction
of 8 and 50 percentile Hlimits, the NRA should develop a clear
introductory note on the meaning and interpretation of percentile [limit
exceedences, and arrange for this to be readily accessible by anyone
consulting the public registers. (Paragraph 117)

The Motivation of Dischargers and Other Considerations

Recommendation 29: The NRA needs to consider all relevant circumstances
in deciding on prosecution in individual cases including the discharger-s
record of care. Where a discharger has shown little or no care, or active
contempt, for consent obligations over a period, this should be a factor
in favour of prosecution. The NRA must not be regarded as reluctant to
prosecute in situations where significant pollutions occur and relevant
evidence is available. (Paragraph 125)

Recommendation 30: Application forms by corporate bodies for discharge
consents should require the applicant to designate by name and post a
manager of an appropriate level to take a direct interest in the good
operation of the discharges in compliance with the limits which the
consent will define. Other contacts may be wused iIn addition for
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day-to-day purposes as convenient, but the NRA will aim to maintain
dialogue and liaison with the designated person from time to time and any

change in the person assigned this task should be notified to the NRA.
(Paragraph 128)

Recommendation 31: For many discharges not subject to regular sampling,
any billing system introduced for annual charges should include a section
or enclosure where from time to time the discharger can notify any change
in circumstances relating to the discharge (eg change of occupier) or
confirm that no changes have occurred and any maintenance obligations have
been fulfilled. Application forms for consents should be revised to make
clear that this practice will be introduced. (Paragraph 128)

Recommendation 32: The NRA should introduce a system of formal Action
Warnings on the lines indicated above, iIn addition to existing procedures
for warning dischargers when their effluents are or threaten to be
unsatisfactory. (Paragraph 132)

Resource Implications and Priorities

Recommendation 33: Much of the work of implementing our recommendations
as they are adopted should go forward on a catchment basis with the sort
of factors we have indicated influencing the priority for each catchment.
This approach should lend itself well to providing worthwhile progress
reports locally and nationally as the work goes forward on a well-defined
time-table. (Paragraph 147)
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ANNEX 1

DISCUSSIONS

IN PARLIAMENT

1. At Report Stage in the House of Lords, Lord Crickhowell said:-

“"At an earlier stage of the proceedings, | expressed my
views about some of the shortcomings of the present "ys tem
of look-up tables. The_Minister— spelt™out”ih~some detail
the- -case fdr*~"them. It is right to report that the
Secretary of State has invited the NRAAC to begin an
inquiry into the best way to administer the system of
monitoring, 1including the use of look-up tables. He has
asked that we should start such an inquiry, and that it
should be carried forward by the NRA.

I am sure that it is right to say that we shall look at the
matter with a completely open mind, taking into account
both the virtues and the demerits of the present system. |
am sure the NRA will come forward in due course with its
report on the basis of the judgements It makes. It does
not feel committed either one way or the other to replacing
or retaining the look-up tables system. The important
thing is to find a definition of 95 percentile compliance
that can be a simple task. It is a complicated issue, but
the NRAAC has been commissioned by the Secretary of State
to undertake such an inquiry and it has already set the
work in hand'..(House of Lords Hansard, 13 June, Col 1277).

2. The views which Lord Crickhowell had expressed in earlier debates

were
Water

included in parts of his speech on the Second Reading of the
Bill in the House of Lords:-

"The truth is that at present we have a system of discharge
consents that is to a significant extent not based on
objective standards but designed to do little more than
maintain the status quo and ensure that at Ileast the
situation does not get worse. The arrangements have been
designed with a view to avoiding an embarrassing number of
failures and an excessive number of prosecutions of public
organisations. Even when set on that basis, they have not
fulfilled the objective and a considerable number of sewage
treatment works consistently fail to achieve satisfactory
standards™.

and later....

"l have referred previously in this House to the subject of
look-up tables. Properly used they can be a useful tool to
avoid some of the inherent difficulties which arise when
performance must be measured on the basis of relatively few
samples. What was wrong was that more weight was given to
the need to protect the water authorities against unfair
prosecution than to the need to protect the environment and
river users. My Committee feels most strongly that the



present system cannot be a satisfactory basis for
monitoring discharge consents except for the shortest
possible transitional period. In our view, both the
effectiveness of the NRA®"s monitoring function and public
confidence are dependent on that being accepted and water
authorities being placed in the same position as all other
dischargers.

We should much prefer an immediate decision and a clean

timetable for implementation. But if the constraints
dictated by an imminent flotation - and the legal
complications of that are extraordinary - lead the

Secretary of State to decide that there must be further
consultation about method, it is a job that the new NRA
should be told to do speedily and independently of a new
review of standards (which is a separate issue) with a view
to early introduction of the new arrangements. My
Committee fully understand the resource problems of
implementing large capital programmes and will always be
ready to discuss reasonable timetables for compliance. We
are not prepared to compromise the integrity of the NRA by
endorsing arrangements which we believe to be fundamentally
unsound”. (House of Lords Hansard, 17 April 1989, Cols 579
and 581 - 582'.



ANNEX 2
NUMBERS OF DISCHARGE CONSENTS BY REGION

NOTE: The Tfigures given in this Table are no more than those we have been
able to assemble while our other work was going forward. The Tfigures
should not be regarded as either precise or wholly reliable# because as a
Group we cannot make them so. We believe it is the First time any such
figures have been published in England and Wales.

__ ., =-— Discharges *“

NRA Region Total Consents Reaularly Sampled Annual Applications
Anglian 27,000 (@ 887 2,300
Northumbrian 5,500 454 275
North West 15,000 1,209 240
Severn Trent 23,000 3,092 1,140
Southern 11,000 627 745
South West 11,000 700 1,200
Thames 9,200 1,300 1,000
Welsh =14,500 1,911 1,110
Wessex 7,000 642 600
Yorkshire 16,100 1,260 450
Total 139,300 12,082 9,060 (b)

(@ About 50% of these consents relate to septic tanks
(b) About 400 relate to septic tanks.



ANNEX 3

HISTORI

1.

CAL SEWAGE EFFLUENT LIMITS IN ENGLAND AND WALES

Introduction

We have commented in the main body of the report on the fragmented,
patchwork nature of effluent consent limits inherited by the NRA -
a legacy of many decades of rule-of-thumb standard setting,
followed by a Ilong drawn-out review of consents that proceeded
through several phases from about 1978 onwards.

This inheritance 1includes, obviously, .very many consents for
discharges by all sorts of industrial units and from agricultural
activities, as well as for the very substantial discharges arising
from sewage treatment works and storm overflows which were until
last year the responsibility of water authorities, and are now part
of the businesses of the water service companies. This Group could
not, in the time and with the resources available to it, undertake
any thorough or complete survey of existing consents, as to the
standards set or the extent of compliance. However, to provide
some limited indication of just how varied the inherited consents
had become - both within and between regions - we have been able to
assemble with the help of others data for one sector only, the
consents relating to sewage treatment works with consents including
numeric limits. The ten data sets were collated and summarised by
WRc, and in this Annex we summarise and provide a brief commentary
on some aspects of this data.

Numbers of sewage treatment works with numeric consents

The study was limited to sewage treatment works (STWs) serving a
population-equivalent figure of 250 or greater. The great majority
of these were water authority treatment works; typically, private
treatment works accounted for no more than a couple of dozen
non-trivial effluents across a region. We also limited the study
to the three sanitary determinands - BOD, SS and ammonia. (Indeed,
it was instructive to see how rarely numeric limits existed for
other determinands such as the toxic metals.)

The data for the ten regions is summarised in Tables 1, 2 and 3.

A comparison of the final two rows of each table shows the number
of consents out of the total for each region with no numeric limit
for the determinand indicated. These proportions are illustrated
in Figure 2. For BOD and SS, only a small proportion of STWs are
without numerical limits. The picture is quite different, however,
for ammonia: Wessex, and to a lesser degree Thames and Anglian, do
have a history of quite extensive coverage, but across the other
seven regions ammonia limits have been less frequently applied and
in some cases almost non-existent.



Distribution of BOD limits within and between regions

We turn now to look in more detail at the data on BOD limits. For
those STWs (the great majority) which do have BOD limits, Figure 3
shows for each region how these were distributed across the
concentration range. For North West, for example, the tower marked
30 mg/1 shows that about 50% of effluents had a BOD limit in, the
range 26-30 mg/l; a further 17% or so had BOD limits in the range
56-60 mg/l; and so on. All ten histograms have been drawn to the
-same-scale-so-that-comparisons -can -readi ly-be-made -between -regions.—

Looking at any one of these 10 histograms, we should not be
surprised to see a wide-spread of BOD limits. After all, the basis
of the EQO approach to limit-setting is that the severity of the
limit is governed by () the 1impact of the effluent on the
receiving water, coupled with (ii) the Quality Objectives of that
receiving water. What 1is extraordinary, however, 1is the great
variety In the shapes of the histograms between regions. The most
dramatic contrast is that between Thames and Welsh; but there are
plenty of other striking examples. "

Of course, some of the variety may Tairly be ascribed to real
differences between regions - both in the proportions of different
categories of receiving water and in the typical dilutions provided
by them. That is obviously not the whole answer: the long and
varied history of consent-setting policies from region to region
has also surely made a major contribution to the wide differences
that we see here. We believe that the vreviews of consents
necessary to give effect to the Group®s recommendations will have
to address any such extreme differences and inconsistencies -
although without making uniformity a special objective iIn itself.



Suspended solids consent limits - frequencies by region & concentration

A N NV S ST SNV T Vh VX Y
3
2 2 2 7
8 1 5 12 12 4 1
1
1
1
24 10 18 3 16 2
1
26 2 1 34 3 16 1 5
1
1
2
281 4 12 71 76 88 34 58 57 51
5
7
3
1 7
58 4 4 36 13 6 7 13 14
6
7
8
2
124 10 83 65 11 16 19 41 34
5
9
9
8
47 2 146 6 226 15 179 14 14 17
6
4
8
1
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1
14 2 5 4 1 28 9 10
1
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1
10 4 1 1 18 15
2
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20 1 14 1 4 21 2 11
1
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2 1 14 2
16 22 37 13 37 1 1 11 3 11
2 1 10 3
17 12 2 1 10 2 39 5 9
1 2
1 3 20 3
1
3 6 14 2 4 11 1 1
1
1 2 9 3
3 6
1
5 7 14 4 8 105 4 199
24 5 14 11 4 2 64 7 9
26 2 2 31 32 11 78 6
965 187 328 350 780 254 311 750 260 568



Table 2: BOD consent limits - frequencies by region & concentration
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Table 3: Ammonia consent limits - frequencies by region & concentration
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Figure 2

Sewage treatment works with SS limits
(excl. minor STWs serving <260 popln)
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Sewage treatment works with BOD limits
(excl. minor STWe serving <260 popln)
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Figure 3(a)

Sewage effluent consent limits:
BOD - Anglian
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Sewage effluent consent limits:
BOD - Northumbrian
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Figure 3(b)

Sewage effluent consent limits:
BOD - Severn-Trent
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Sewage effluent consent limits:
BOD - South West
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Figure 3(c)

Sewage effluent consent limits:
BOD - Wessex

Max BOD conc(mg/l) represntd by tower
<aa at Dac «66)
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ANNEX 4

AVAILABILITY OF CONSENT REGISTERS FOR PUBLIC INSPECTION

1.

The National Rivers Authority has duties to maintain Registers of
Discharge Consents and of monitoring results for thew/ and to make
these Registers available for public inspection. Dischargers and
local authorities have no obligations to make data or details of
consents available. The NRA welcomes and strongly supports an open
style for pollution control (even if it were not a statutory
duty). There are, however, some complications to its
administration‘;7and-1hiAnnex"™ is_intende~d“to” make*“tledr”, "at_least
in general terms, what the arrangements for it are.

In very many cases the actual Consents (and usually the completed
application forms relating to them) are in paper records TFTiled
normally in NRA Regional Offices. The monitoring results by
contrast are in many situations held in computerised form.

Both types of information in these respective formats can generally
be made available at the main NRA regional office”~for the region
where the discharge 1is made, usually between 10.00am and 4.00pm
Mondays to Fridays, with the possibility of delays during the lunch
period. Making an appointment before the visit may enable the
relevant material to be identified iIn advance, but this 1is not
obligatory. With or without an appointment the NRA cannot
necessarily arrange for anyone to discuss or interpret any of the
material made available, and this should not be expected. There is
no charge for inspection of paper or computer records. When
photocopies or print-outs are requested so they can be taken away,
these will be provided when reasonably possible and charges are
usually made for this extra service.

Making such material available at the main office In each Region
fulfils the NRA"s duty under the statutory vrules governing
discharge consent registers. However, for the data that is on
computer records, it may often be possible to provide some or all
of the material people wish to inspect at more local offices which
the NRA has within the Region. Enquiries may be made about this at
such offices on the same basis as the main office. How readily
these local offices can provide what is requested will obviously
depend on circumstances at the time: the smaller offices have
neither the. facilities nor the staff to deal with,public access to
data on a regular basis. Though it is not part of these statutory
obligations, the NRA is glad nevertheless to arrange more local
access and staff have been asked to arrange for this where they can
without disrupting other work.

The addresses and telephone numbers of the NRA"s ten regional
offices are as follows:

Anglian Region South West Region
KingFisher House Manley House
Goldhay Way Kestrel Way

Orton Goldhay Exeter
Peterborough  PE2 0ZR EX2 7LQ

Tel: (0733) 371811 Tel: (0392) 444000



Northumbrian Region

Eldon House

Regent Centre

Gosforth

Newcastle upon Tyne NE3 3UD

Tel: (091) 213 0266

North West Region

PO Box 12

Richard Fairclough House
Knutsford Road
Warrington WA4  1HG

Tel: (0925) 539999

Severn Trent Region
Sapphire East

550 Streetsbrook Road
Solihull

B91 1QT

Tel: (021) 711 2324

Southern Region
Guildbourne House
Chatsworth Road
Worthing

West Sussex BN11 1LD

Tel: (0903) 820692

Thames Region
Kings Meadow House
Kings Meadow Road
Reading

RG1 8DQ

Tel: (0743) 535000

Welsh Region

Rivers House

St Mellons Business Park
St Mellons

Cardiff CF3 OEG

Tel: (0222) 770088

Wessex Region
Rivers House

East Quay
Bridgwater
Somerset TA6 4YS

Tel: (0278) 457333
Yorkshire Region

21 Park Square South
Leeds

LSI 2QG

Tel: (0532) 440191

There 1is no public access to any data on discharge consents or

monitoring in the NRA*s London office.



ANNEX 5

GLOSSARY OF KEY TERMS

Absolute limit

— Action-warning*

Ammonia -
Ammoniacal nitrogen

Automatic monitoring

BOD -
Biochemical Oxygen Demand

BS 5700

CoD -
Chemical Oxygen Demand

Compliance monitoring

Compliance assessment

Numerical standard that must never be
exceeded.

Warning given to discharger of

deteriorating performance which
requires explanation and appropriate
corrective action, but not

substituting for formal legal action.

One of the three standard “sanitary*
determinands widely used in
characterising effluent quality.

A process whereby aqueous samples are
taken, either discretely or
continuously, independently of human
intervention.

The mass concentration of dissolved
oxygen consumed under specified
conditions by the biological
oxidation of organic and/or inorganic
matter in the sample* One of the
three standard "sanitary"®
determinands widely used in
characterising effluent quality.

British Standard guide to process
control using quality control charts
and cusum methods.

The mass concentration of oxygen
equivalent to the amount of
dichromate consumed by dissolved and
suspended matter when a sample is
treated with that oxidant under
defined conditions.

Routine or pre-planned sampling of an
effluent undertaken for the specific
purpose of testing for compliance
with consent limits.

A procedure applied to the results
from an effluent sampling programme
to determine, for any particular
determinand, whether or not the
effluent has met its numeric limits.



Consent

Continuous monitoring .

Controlled waters -

Descriptive consent .-

Determinand .-

Discharger

Effluent -

EQO -
Environmental Quality Objective ..

EQS -
Environmental Quality Standard ...

A statutory document issued by the
NRA to indicate any [limits and
conditions subject to which the
discharge of an effluent to receiving
waters is to be made if the consent
is to provide a defence against the
statutory offence of causing
pollution.

A process whereby a particular
determinand is measured continuously
(or at some predetermined high
frequency) from a body of water or
effluent.

Inland and coastal waters to which
pollution control Ilegislation applies
generally or by individual or Ilocal
designation.

Sub-group of non-numeric  consents
covering small discharges of little
or no environmental significance.

Literally “that which is to be
determined”. General term for any
numerical property of a sample
(usually the concentration of some
pollutant} whose value is required.

Person or corporate body making a
discharge; in this report generally
assumed to be the holder of the
discharge consent related to it.

A water or waste water discharge from

a treatment plant/ industrial process
or lagoon.

The statement or category of water
quality that a body of water should
match, wusually to be suitable for
uses identified by the agency setting
the objective.

That concentration of a substance
which must not be exceeded by some
stipulated statistical measure (eg,
mean, percentile or maximum) if a
specified EQO of the aquatic
environment is to be maintained.



Exceedence

Flow

Load

Look-up Table

Mass

Non-numeric consent

Numeric consent

Percentile limit

A term used in the context of

assessing compliance with a
percentile limit to denote a
determinand value that exceeds Iits

numeric limit.

Numerical measure of the volume of a
river or effluent passing per unit
time through a particular
cross-section. Typical units of flow
are litres/sec and Ml/day.

The quantity or mass of any
substances transported by an effluent
per unit time; obtained at any
instant by the product of

i) concentration of the substances,
and

ii) effluent flow = - =

Table listing the maximum allowed
numbers ofF exceedences of a 95%ile
standard for various total numbers of
samples; the test procedure in use
and England and Wales since 1985 for
assessing sewage effluent compliance.

The quantity of a substance - for
example, the mass @n kg) of
suspended solids in a holding tank.

A consent for a significant discharge
in which conditions are specified
about  various features of the
discharging facility and its
operation and maintenance as major
controls, whether or not [limits on
flow are also included.

A consent for a significant discharge
in which numerical limits are set (as
absolutes or percentiles) on the
concentration or load of any
substance, and on effluent flow, and
these form a major part of any
compliance testing.

A numerical limit that must be
achieved or bettered for at least
some stated percentage of the time
over a specified assessment period.
For example, an 80 percentile [limit
must be met for at least 80 percent
of some stated time period.



Population -
Statistical population

Pre-programmed monitoring

Public register

Random sampling

Representative sampling

Routine monitoring

Rubric

The totality of portions or aliquots
of the effluent that have the
opportunity of being selected by a
monitoring programme in other words,
the collection of all the thousands
of possible observations that could
have been made during the assessment
period given continuous, error-free
monitoring, thereby defining the true
performance of the effluent over that
period.

Monitoring <carried out broadly in
accordance with a schedule of
frequencies and locations prepared
before the start of the assessment
period, though appearing
unpredictable to the discharger.

A  statutory record of discharge
consents and the results of analysis
of water and effluent samples taken
by or on behalf of the NRA, available
for 1inspection by the general public
(Under the provisions of the Water
Act 1989) at certain NRA offices.

A form of sampling in which every
portion of the underlying population
of values has an equal chance of
being selected by the monitoring
programme.

Shorthand term for any scheme that
attempts to improve on the degree to
which random sampling captures the

behaviour of the underlying
population by sampling from
identified sub-groups of the
population - as, for example, by

choosing one sample at a random time
each month rather than choosing 12
samples at entirely random times over
the whole year.

Monitoring carried out according to a

pre-planned or pre-programmed
schedule - though appearing
unpredictable to the discharger - in

order to gain a representative
picture of quality in the sampled
body of water.

Guidance note included in a document
about its usage or @ status, not
forming part of its main content.



Suspended solids ...............

TOC -
Total Organic Carbon

Tripartite sample

Turbidity

Upper-tier limit .. _.__._._._.___....

wQo -
Water Quality Objective

A portion or aliquot removed from the
effluent or other body of water,
either for some immediate
investigative purpose or as part of a
routine monitoring programme.

Solids removed by filtration or

centrifuging under specified
conditions” One of the three
standard "sanitary”’ determinands
widely used in characterising

effluent quality.

The quantity of carbon present in the
organic matter which 1is dissolved or
suspended in water.

An effluent sample taken with a
witness and split into three parts,
two of which are retained by the
regulator and the discharger, the
third part being kept aside as an

independent  check. Generally the
only type of “official” or
"regulatory* sample formally

admissible as legal evidence.

Reduction of transparency of a liquid
caused by the presence of undissolved
matter.

An absolute limit added to a number
of consents for sewage works
discharges where in 1989 the
percentile limits were being relaxed
for a time period while work
necessary to improve performance was
to be undertaken.

- An  Environmental Quality Objective

given a statutory basis by
regulations made under the Water Act
1989.
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