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Although many of the basic processes used in wastewater treatment have changed little during the
last 50 years the context in which they operate is now very different . Increasing public awareness of
environmental matters coupled with a number of EU directives has focused the attentions of both
designers,and operators on aspects of wastewater treatment other than the conventional concerns
with removal of BOD and suspended solids .
Integrated approaches to river basin management and implementation of the Urban Waste Water
Directive mean that the performance of wastewater treatment plants must now be examined in
relation to the removal of COD and of nutrients like nitrogen and phosphorus . Sludge production and
its subsequent treatment and disposal will be influenced by the cessation of sea disposal in 1998 .
The Bathing Waters Directive already influences the need 'for ,disinfectiorrof. discharges -to coastal=
waters and, in some European countries, also to inland waters . Possible changes in discharge
consents may necessitate a review of policies for acceptance of industrial wastewaters into public
sewers for subsequent treatment . In water-scarce situations wastewater re-use may well become
more attractive .
The paper reviews the possible implications of these factors on the way in which wastewater
treatment plants are designed and operated .

The history of wastewater treatment over the last 100 years shows an evolutionary rather than a
revolutionary approach with changes in technologies and operational procedures arising because of
additional constraints placed on the service. In the context of an industry which had its roots in
municipal utilities and whose performance can have major implications for public health such an
approach is justifiable . Although a very large process industry, wastewater treatment deals with a
very low value material so that funding for major R&D will never be on the scale of that found in
industries like electronics and pharmaceuticals .
Land treatment, the original `sewage farm' became outmoded not because it was scientifically
unsound but due to the consequences of overloading resulting from the growth in urban populations
and competition for land from other uses .
Primary sedimentation provided a more compact process to remove suspended matter and some of
the BOD and with the addition of chemical treatment could produce effluents with low suspended
solids, although still containing considerable soluble BOD.
Biological filtration, followed fairly rapidly by the activated-sludge process were able to utilise the
natural purification processes which take place in a receiving water following organic pollution but in
a more controlled and 'high-rate' environment.
By the time that the Royal Commission on Sewage Disposal made its Eighth Report in 1912 it based
its recommendations on effluent standards on the basis that a well operated sewage treatment plant
should be able to produce a discharge of 30 mg/I SS and 20 mg/I BOD . This so-called Royal
Commission Effluent Standard became the cornerstone of water pollution control measures in the
UK for the next half-century. The more recent creation of effective regulators like the NRA and the
Environment Agency together with the influence of EU legislation and environmental pressure
groups has resulted in a more complex scenario for wastewater treatment.
Critics of the industry have suggested that current wastewater treatment plants are little different
from those of the time of the Royal Commission. Whilst it is true that most of the same basic
processes are still employed for wastewater treatment there is now a much improved understanding
of how the processes work and of howto achieve value-for-money from them . Such understanding is
essential in a time of change when the industry must operate under more demanding constraints.
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FORCES FOR CHANGE

A variety of factors have impacts on the wastewater treatment service as provided in EU Member
States and some are more important in the UK than others .

Changes in Wastewater Flows
In the UK there have been relatively small increases in per capita water demands over the last
twenty years or so and industrial and commercial demands have declined slightly . Thus volumes of
wastewater have remained essentially constant in the UK since 1989 and there is little reason to
believe that the volume and/or strength of wastewaters is likely to increase significantly in the
foreseeable future.

If the current drought situations do become a regular pattern for the water resources of the UK it is
likely that some reductions in domestic water consumption may occur, encouraged by metering and
the possible adoption of variable tariffs . As a consequence, wastewater flows may reduce although
pollutant concentrations would rise.

The re-use of 'grey' water in domestic premises and the more widespread re-use of treated
wastewater effluents for secondary uses has already been adopted in some parts of the world and
may become more attractive in the UK.

In other countries of the EU there are still large numbers of homes and commercial and industrial
premises which are not connected to main drainage so that in these circumstances large increases
in wastewater flows will have to collected and treated over-the =nextfewyears :in compliance-with-EC .--
directives .

Although charges for water services have risen steadily ahead of the RPI in the UK and in some
other European countries there is evidence that the real costs of such services are not always used
when deciding on charges . Progress towards more realistic charges in such countries would probably
have only minor effects on water demand and wastewater volumes since in most domestic budgets
the cost of water is a very smallproportion of the total expenditure .

Integrated Pollution Control
The development of integrated pollution control with its concepts of trans-sectorial consideration of
pollutants and the linking of technological availability with cost implications will inevitably have
implications for wastewater treatment . It may call into question the acceptability of some , sludge
treatment and disposal practices and may well have implications on the acceptance of some
industrial wastewaters into the sewers.

The introduction of economic factors into technology selection is clearly sensible although the
assessment of the 'NEEC' part of BATNEEC may well lead to differences of opinion between
regulators and the regulated .

Although on the one hand the public expresses a desire for environmental improvement it is not
necessarily easy to obtain its approval for the construction of such facilities as treatment plants and
sludge incinerators - NIMBY and its derivatives still rule?

The Urban Waste Water Treatment Directive
The phased introduction of the UWWTD with its emphasis on emission standards and treatment
plant performance, linked to receiving water characteristics is likely to cause some problems in the
UK. Many other EU countries will, however, have to face the need to provide effective wastewater
treatment facilities where none currently exist .
The concentration and percentage removal limits for BOD are unlikely to cause major problems for
UK plants which currently discharge to inland waters . However, the COD limits may be more of a
problem, particularly if industrial discharges containing refractory organics are present in the
wastewater. Additional treatment by adsorption or chemical oxidation may become necessary or,
alternatively some industrial discharges may no longer be acceptable in sewers .
For nutrient removal in Sensitive Areas technologies already exist although for phosphorus removal
to the 1 mg/l level required for large plants chemical treatment will probably be preferred over the
biological processes .

A consequence of the implementation of the Directive is the requirement for at least primary
treatment where discharges are made to the sea or to other High Natural Dispersion Areas .
Definition of HNDAs is not necessarily straightforward and in its absence the normal primary and
secondary treatment works format is required . Whether or not a particular receiving water can be
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designated as an HNDA has major consequences on the capital and operating costs of the
wastewater treatment facility.
A consequence of the requirement for at least primary treatment for most discharges to coastal
waters has been the creation of demands for compact low-impact processes which can be used in
what often tend to be high visibility locations .
It sould be noted that the requirements of the UWWTD also apply to biodegradable industrial
wastewaters which are treated for direct discharge to a receiving water.

Sludge Production and Disposal
From 1998 disposal of wastewater sludges in the seas around the EU will be prohibited . This has
considerable implications for several large urban areas in the UK which have used sea disposal for
many years with no measurable effect on the environment . It is now necessary to adopt new sludge
strategies with an overall intention to increase disposal to agricultural land where possible and to
expand the use of incineration .
The sludge disposal problem is made by more difficult because of the additional amounts of sludge
which will be produced by the UWWTD's requirement for primary treatment of coastal discharges
and nutrient removal in sensitive locations .
Low sludge_ production treatment processes have some attractions and, again, the consequences of
industrial wastewaters discharged to the sewers may be restrictions on sludge disposal routes .

Industrial Wastewaters
The treatment of industrial wastewaters in admixture with domestic sewage has long been practised
in the UK and most industrialised countries since it provides the basis for an effective stabilisation of
most industrial discharges . Some constituents of industrial wastewaters may however be
unacceptable for sewer discharge because of their potential toxicity to treatment processes or
because they pass unaltered through conventional sewage treatment processes and enter receiving
waters . Depending upon the dilution available, such constituents may have to be removed from
industrial wastewaters by pre-treatment before discharge to sewer. This possibility, coupled with the
increasing charges made for the reception, conveyance and treatment of industrial wastewaters may
make separate industrial treatment plants a more attractive option, particularly if some materials can
be recovered .

Discharge Consent Conditions
Many existing effluent discharge consents specify allowable concentrations of such pollutants as
BOD, SS and ammonia together with average and maximum rates of flow . .For domestic wastewater
discharges the concentrations are at the 95 percentile level although for direct industrial discharge a
notional 100 percentile level is implied. Some recent pollution events have highlighted the inability of
such discharge consents to be used for prosecutions in situations where the specified limits were not
exceeded but where other pollutants caused harm to the receiving water or inhibited other uses of
the receiving water.
There is thus considerable interest in the potential for modifying discharge consents to include, in
addition to the specified concentrations of particular pollutants, acatch all phrase such as :
"and shall not contain any other pollutants which may damage the receiving water, harm aquatic life
or make the water unsuitable for other normal uses of that water."
Such a discharge consent could then enable action to be taken against dischargers who caused
pollution by allowing other, non-specified, substances to be present in their effluent . This type of
strengthened consent could well have the consequence of discouraging water companies from
accepting new industrial wastewater discharges and of tightening their own consents for discharge of
existing industrial wastewaters to sewer.

TECHNOLOGY NEEDS
The factors outlined above have resulted in pressures to improve or modify existing treatment
processes, develop innovatory processes and more effective control systems. In particular there are
needs for:

	

-

"

	

Compact and unobstructive treatment processes
"

	

Robust and reliable processes
"

	

Real-time intelligent process control
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"

	

Low sludge production processes
"

	

Improved removal of floatables
"

	

Effective disinfection processes without undesirable DBPs
CONCLUSIONS FOR WASTEWATER TREATMENT
In many circumstances the conventional tried and tested treatment processes are likely to continue
to be employed It is not immediately obvious that radically new processes would be able to deliver
improved performance at an acceptable cost and with reliability at least as good as that attained by
conventional processes. The viability of new or more heavily loaded processes will be significantly
affected by the degree of variability in the raw wastewater and the potential for intermittent
discharges of pollutants which might impair treatment operations .
Important factors in wastewater treatment are:

"

	

Process technology must be appropriate
"

	

Processes must perform reliably and robustly
"

	

Improved sensor technology should enable more effective process control
"

	

Cost of ownership is of increasing significance
"

	

On-site treatment of industrial wastewaters may become more attractive
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Discussion

Question

	

David Baimforth - Sheffield Hallam University
You have discussed end of system treatment . Anythoughts on CSO discharge treatment.
Answer
Why go back to individual WwTW? It is difficult to see how much more treatment could be given
except at majorCSOs without radical new processes .
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