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Introduction

Textiles, as the first major industry of the industrial revolu-
tion, had one significant advantage in that the factories could
be sited in the optimum places. It is generally agreed that of
the various geographical factors — proximity to ports, water
supply, humidity and coal — water supply was the most
significant and, as far as the other three were concerned the
cotton sector of the textile industry would have been better
situated further to the West. The finishers in particular found
prime sites in the middle reaches of the river valleys in
Lancashire, Yorkshire and North Derbyshire, which enabled
them to maintain good contact with their suppliers and
customers.

Legislation

HISTORICAL BACKGROUND

The earliest legislation on the subject of water or effluent was
the Rivers Pollution Act of 1876 which made it an offence to
discharge solid or liquid water into an inland watercourse
without first rendering it inoffensive. In this case “inoffensive”
meant “without danger of disease”. Trade effluents were
therefore considered inoffensive and were freely discharged.
Controls on trade-effluent discharges came much later. There
was legislation for the protection of fish in 1923, but the first
Prevention of Pollution Acts were in 1951 and 1961.

In the latter half of the nineteenth century local authori-
ties set up sewage works to deal with domestic effluents but,
during this time, and into the twentieth century, they did not
regard trade wastes as their responsibility and made every
attempt to exclude industrial waste waters from the municipal
sewers. There was, however, a gradual change in view point
which led to the Public Health (Drainage of Trade Premises)
Act 1937.

This Act introduced “‘consent” conditions by local
authorities for new or altered discharges after 3 March, 1937,
and allowed for changes to be made for trade-effluent
treatment. The 1961 Public Health Act brought pre-1937
discharges into the “consent” and charges sphere and these,
together with the Rivers {Prevention of Pollution) Acts of
1951 and 1961, are the basis of current legislation.

PRESENT POSITION

The legislation which currently covers our water and trade
effluent standards and charges is that in the Water Act 1973
and Control of Pollution Act 1974 under which the total
management of all water resources, sewage and effluent and
related aspects is placed under the control of 9 Regional Water
Authorities in England, and in Wales under the Welsh National

Water Development Authority.

To attempt to get an idea of the powers and responsi-
bilities of the Water Authorities the following have been
abstracted from these Acts:

1. It shall be the duty of the Water Authority to supply

water within their area.

2. It shall be the duty of the Water Authority to
provide . . ... such public sewers as may be necessary
..... and to make such provision by means of sewage
disposal works or otherwise for effectively dealing with
the contents of their sewers.

3. 1t shall be the duty of every Water Authority so to
discharge their functions as to secure that, taking one
year with another, their revenue is not less than
sufficient to meet their total outgoings.

4. A Water Authority shall have power to fix . . . . charges
for services performed, facilities provided or rights
made available by them ... .. as they think fit.

It would appear therefere that companies have a right to
receive water, and the water must be wholesome. However,
they do not have other rights regarding quality for trade
purposes and at least one case is known where the water
supply to a company contained a very much larger than usual
iron content and the WA would not accept any responsibility.

The position regarding trade effluent is considerably more
complicated: firms cannot discharge without a consent or
agreement and the Water Authority can refuse to give this.

A number of firms still have agreements to discharge which
were made with the original local authority under Section 4 of
the Public Health Act 1937. Provided they gave notice within
6 months of the passing of the Control of Pollution Act 1974,
they were then deemed to have a consent under the Control of
Pollution Act 1974.

However, following due notice, the Water Authorities may
change this deemed consent to an actual consent and make it
subject to conditions. This is being done at the present time
and it is the prohibitions and limitations in the conditions
which are giving many of the problems.

There are many complaints from dyers and finishers about
the restraints placed on their processing by the consent
conditions of their effluent discharge to sewer and it may,
therefore, be useful, at this stage, to consider some of the
possible effects of effluents on treatment systems or processes.

Danger to Sewermen

This can be caused by the formation of toxic gases, for
example H, S, HCN, which thus places limits on sulphides,
cyanides and many organic solvents. By limiting pH it is
possible to control the discharge of strong acids. Petrol and
other organic solvents can produce explosive atmospheres and
must be limited, also very hot effluents can cause injury.

Damage ro Sewers
Strong mineral acids and alkalis can cause structural damage.
Where H,S is present, bacterial action can produce sulphuric

*Further papers presented at the Symposium will be published in future issues of the Journal
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acid and, equally, high concentrations of sulphate can cause
serious damage to concrete sewers.

Obstructions to Flow

These can result from deposits of suspended solids and from
floating solids such as paper and rags, etc. Grease is also very
troublesome in this respect.

Interference with Treatment Processes

The biological processes of activated sludge, percolating filters
and sludge digestion are carried on by living organisms which
can only operate within quite narrow limits of temperature,
pH, etc., and are very susceptible to toxic materials, such as
phenol, cyanides and heavy metals.

At the present time, any firm wishing to treat and
discharge effluent to a water course has prohibitions and
limitations which are stricter than those on firms discharging
effluent to a sewer, as well as consent conditions in respect of
suspended solids and BOD. Until now these have been very
much influenced by the so called Royal Commission Standards
of 30 mg/l suspended solids and 20 mg/l BOD.

There are changes at present being considered and a
consultation paper has been prepared by the National Water
Council entitled “Review of Discharge Consent Conditions™.
The main recommendations are:

(i) that water authorities should specify river quality

objectives for surface water;

(ii) that water authorities should then review existing

consent conditions for all discharges in the light of
these “River Quality Objectives”.

It is said that the purpose of the proposed review is to
obtain the best environmental value from available investment
and skills.

Current Costs
The following figures are taken from surveys carried out by
the British Textile Employers’ Association of costs in 1974
and 1976 for firms in the cotton bleaching, dyeing, printing
and finishing sector. The costs of obtaining water, necessary
purification and disposal of effluent vary from 1.4p/m> to
23p/m?, with an average cost of 10.5p/m>. These costs, as a
percentage of turnover, vary from 0.5 to 4.0%.

In 1974 the average cost was 8.3p/m® — these costs asa %
of turnover were 0.5 to 3.7%.

The actual increases in costs are indicated by figures taken
from the survey as follows:

TABLE 1

Works 1974 1976  Increase

(%)

1 3200 6900 116
2 3500 4900 40
3 18,700 51,200 174
4 22,500 26,700 19
5 27,600 48,500 75
6 43,400 69,300 60
7 54,500 73,400 35
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The large variations in costs are brought about by the
different methods by which works obtain their water and
discharge their effluent. The survey indicated the following:

Water Supply

10% use abstracted water only.

30% use mains water only.

60% use both, and in general use abstracted water for
processing and mains water for boiler feed.

Effluent Discharge

65% discharge untreated effluent to sewer.

23% pretreat their effluent, mainly by settling and
equalization, and then discharge to sewer.

10% tully treat their effluent and discharge to river.

The UK costs compare with the European countries as shown
below:

TABLE 2
Cost/m® (Water and Trade
(p) Effluent)
UK 10.5
France 10.5
Germany  25.5
Holland 26.00

Costs in Austria appear to be comparable with those of the
UK and France. Those in Belgium are extremely high.
However, the sample was very small.

One interesting point is that for the two countries whose
costs are comparable with UK, that is France and Austria, in
both some of their finishing works appear to be discharging
untreated effluent to water courses.

Cost Reduction
For the majority of finishers who abstract water from a
natural source there can be no cost saving by taking less water,
as the payment is for a licence to abstract up to a maximum
figure, and even if this right is not taken up, there is no
reduction in the licence fee.

For these firms, once the consent conditions have been
met, the effluent may be discharged to sewer, and paid for
under the standard formula,

Or St
C=R+V+—B+— Sp/m’
Os Se
Where C = Charge in p/m?®
R = Reception and conveyancing (sewer) per m®
V = Volumetric charge and primary treatment per m?
Ot = COD of trade effluent
Os = COD of the average sewage at the sewage works
B = The cost of the biological treatment per m3 at the
sewage works
St = Suspended solids of the trade effluent
Ss = Suspended solids of the average sewage
S = The cost of treatment and disposal of sludges per m?

To show the cost benefit of different economies it is
necessary to put some average figures into the formula. The



average figures for the North West are:
R=1.1,V=22,B=22,8=13,0s=400,8s=250

Assume 10,000 m® of effluent at COD Load 1000 and
suspended solids 500.

1
Cost in p/m? 1.1+2.2+
40

000 500
x 2.2 +¢— x 1.3
0 250
1. Assume volume reduced by 50%, but pollution load

unaltered.
2000 1000
11+22+4{——x 223+ x 1.3
400 250

18.5
£929

114
£1140

for 10,000 m®

[l

Cost in p/m3

for 5000 m®

2. Assume COD reduced 50%, volume unaltered.

500 500
Costin p/m® = 1.1 +22+{— % 2.2} +{—x 1.3
400 250

8.65
£865

for 10,000 m?

3. Assume Suspended Solids reduced by 50% and other factors
unaltered.

Cost in p/m?

1000 400
11+22+ X 2.2y +{—x 1.3
400 250
0.1
I

1
£1010
4. Finally reduce volume, COD and Suspended Solids by 20%.

800 400
I +22 40— x 223 +¢(—x 1.3
400 250

=08
£784

for 10,000 m?

Cost in p/m?®

U

for 8000 m>

These figures show that items should not be looked at in
isolation and savings in fuel and processing time must also be
considered, although these are not within the scope of this
paper. Care must also be taken that in conserving in one area,
problems are not caused in another. For example, a firm
neutralizing its mercerizing liquors with sulphuric acid and
having a sulphate level of 900 mg/l may reduce its volume and
find that its sulphate level rises to 1400 mg/l. The Water
Authority then insists that hydrochloric acid is used for
neutralization and costs escalate dramatically. It may then
even be cheaper to dilute the effluent! )

The scope, at many works, for reduction in the quantity of
water used can be substantial, for example by:

(1) Good housekeeping

(2) Changing processes using same machinery

(3) Purchase of new plant, e.g. low-liquor, foam dyeing or

continuous-processing machinery

{4) Reuse of water — defined as the use of water for a

second time without any treatment

(5) Recycling of water — defined as the reuse of water for

any process after a suitable treatment

One of the problems of reuse is the lack of information on
waier quality requirements for various processes. A detailed
project on this is under way at present. It is being carried out
by Shirley, WIRA and HATRA and sponsored to 50% of the
cost by the Department of the Environment.

The Future

Any look at the political future of water and trade effluent
standards and costs must necessarily be a look in two
directions at once — towards London and towards Brussels.

It may be surprising to find that so quickly after the major
re-organization of the Water Industry under the 1973 Water
Act, which did not come into effect until 1974, the
Government i8 now carrying out a new review and has
published a consultative document on the subject.

The main recommendation in the document is the
proposal that the National Water Council, the Water Research
Centre and the Central Water Planning Unit should be replaced
by a new body — the National Water Authority — which
would have much wider powers than those of the bodies from
which it would be formed. It is the opinion of many that, when
the 1973 Water Act was discussed during its passage through
Parliament, the autonomy which was being given to the
Regional Water Authority was not entirely realised and that
present proposals are to modify this, although they do not
change the present regional structure.

Other items which must be considered when looking at the
future include the equalization of charges for water to
unmetered customers and the discussion paper on charges for
water. It is hoped that, when alterations are made to these
charges, it will be possible to get away from charging systems
based on rateable values, and that it will also be possible to
give industry financial incentives to introduce techniques of
water conservation.

One other area which must be mentioned is the enforce-
ment of current legislation, and this concerns the discharge of
coloured effluent to water courses. Pressure is being applied in
some parts of the Severn—Trent Area for firms to decolourize
their effluent before discharge and very complicated methods
of measurement are being used to measure the colour.

This could be a very important new cost factor and would
necessitate a rethink on effluent handling and disposal. Firms
may decide that if they are to go this far complete recycling is
more advantageous or, alternatively, they may decide to give
up their own plant and discharge to sewer.

It is from the EEC that many proposals for environmental
protection are now emanating.

The famous Black List and Grey List directive of 4th May,
1976, is now Community Law and member states must
comply within 18 months. This gives lists of substances which
are banned or controlled for discharge to surface waters. These
substances include mercury, cadmium, dieldrin and some other
insecticides. As to its effect on the textile finishing industry,
much depends on how this list is extended, and on what
substances are included and what limits are put on the
controlled products.

There are a number of other water quality requirement
directives in the pipeline and it is very difficult to foresee the
effect that these may have in the long term.

A recent major development from the EEC has been the
proposal for a Water Pollution Tax. The aim is to introduce in
all member states charging systems based on uniform prin-
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ciples, and to use the revenues to finance those pollution
control measures which prove most advantageous for the
Community.

The charge would be based on a formula which has certain
similarities to our own charging formula, but goes considerably
further.

U= [(ax BODs) +(zx COD) = (b x S5) = (CxT)+(d, x P,)+(ds x P,) etc]

2a+bh+e +d1 +d2 etc.

V= Volume

BOD; = 5-day Biological Oxygen Demand
COD = Chemical Oxygen Demand

Ss = Suspended solids

It is claimed that this formula represents a weighted average of
concentrations of different forms of pollution.

Many objections have already been raised to these pro-
posals. The concept of a tax on pollution based on any other
criteria than a fair and economically justifiable payment for
services rendered has been strongly opposed by the industry.

The UK view is that in all cases account must be taken of
the varying capacity of water to absorb poilution. Grave
dangers are seen of the tax being used to pay for grandiose
projects which will be oflittle benefit to industry and, finally,
the Commission have been reminded that there is a need to
reconcile high environmental standards in the Community
with the need to remain on equal trading terms with our
overseas competitors.

In conclusion, as has been seen, the textile finishing
industry has already lived through many changes in legislation
and costs in respect of its water and trade effluent. There will,
undoubtedly, be many more changes in the future; all that is
asked is that changes should be realistic and practical and that
they should not lead to distortion of trade. Governments must
always be reminded that only by the economic development
and prosperity of its industries will it be able to finance the
improvements in its environmental conditions.

DISCUSSION

J. S. Schofield: Mr Hazel has given details of the variances in
raw water costs in a number of European countries. Can he
please comment on effluent costs in various EEC countries?

Mr Hazel: From the figures we have received from our
colleagues in Europe, we believe that costs are considerably
higher when firms are carrying out full treatments or paying
full sewer rates (5% of turnover has been quoted in France).
However, we believe that many firms are still discharging
untreated effluent direct to watercourses.

B. N. Parsons: There is a Waste Materials Exchange, based at
Warren Spring Laboratory, which serves to list wastes arising in
industry, so that they can be utilized by other users. Waste
acid can be used to adjust the pH of effluents, with a large
saving in cost.

Mr Hazel: I feel that most finishers would be very wary of
taking in other people’s ‘dirty water’. The waste received may
put their own effluent outside consent conditions. For
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T = Toxicity to aquatic life

Py, Py, etc. = Other forms of pollution
a,b,c,d,,d,etc. are constants laid down by
competent authorities.

example, much waste acid is from the metal-finishing industry
and could contain chromium. Also, unless the works are very
close together, transport costs can be very high.

R. W. Richardson: One of the longterm aims of the
Government [ believe is to create a national water grid. While a
dyehouse can cope with perhaps more ‘polluted’ water for
process than hitherto believed, it is essential that a coagulant
composition is received. I am very unhappy that the Water
Authority have no duty to provide other than potable water.
Can the lecturer comment? '

Mr Hazel: I think evervone is unhappy, but it must be
remembered that companies using water from rivers already
use water that is polluted to some extent. The work of the
Textile Research Council project will show the effect of
contaminants on dyeing and finishing, and firms must obvi-
ously be wary in the future.

S. M. Jaeckel: I commend Mr Hazel and his colleagues in other
parts of the country for being very careful indeed in their
studies of the implications of the most recently suggested EEC
water quality directives that have been mentioned. But surely,
those who dislike BOD and prefer Dichromate Value (COD)
and those whose views are the reverse are likely to be united in
their dislike of a formula that requires one to measure both
parameters.

Very great care is needed in considering these proposals: if
a textile processor instals treatment plant to improve quality
beyond his own needs, apparently he may expect some cost
reimbursement. However, the ‘small print’ provisions are so
dubious, from his peint of view, that, if accepted in the EEC,
he would be well advised to have written confirmation of the
specific reimbursement, if any, for which he would qualify,
before he should consider a treatment plant.

Mr Hazel: I would agree with Mr Jaeckel. I think that the
proposed formula must be modified considerably if i is to be
acceptable.

A. W. Arbuckle: The increased charges given in Table 1 ranged
from +19% to +174%. Was this due to special conditions
outside the firms’ control or were the differences due to a
conscious effort on the part of the firm showing the small
increase — if so, what steps were taken?



Mr Hazel: The principle reason for the difference in increases
is the fact that costs were very different in different areas of
the country, and part of the increase is due to harmonization.
Many firms have also made strenuous efforts to reduce the
water consumption.




