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SUMMARY
<

This report describes the routine biological discharge monitoring programme 
to be undertaken by NRA South West Region in 1992. This was a new programme 
in 1992.
The complete monitoring programme covers approximately 203 sewage treatment 
works with descriptive consents; 100 fish farms; 30 trade effluent 
discharges; and 5 storm sewage overflows. There are also a number of 
consented farm discharges in the programme, however the actual number is 
likely to change between now and next year (1993) owing to a revision of 
these consents following the first charges being levied on them; many of the 
consents may be redundant, or need substantial revision. A few consented 
farm discharges were monitored in 1992, which served to verify the 
difficulties of locating many of these discharges, but demonstrated the 
effectiveness of the newly developed methods that are to be used for 
monitoring them.
It is estimated that the programme will take 5 years to complete. Each 
discharge is to be visited once, and samples are to be taken upstream and 
downstream from the discharges. Each year, selected catchments will be 
targeted. A number of trade effluents that are of concern to the Quality 
Regulations Section are to be investigated in 1992 irrespective of their 
catchment.
The monitoring of consented farm discharges is to be concentrated in the 
Winter (January-February). Other discharges are to be monitored between 
March and November.
Consented farm discharges are __to. be„monitored-using a rapid field assessment 
Jtechnique ̂ developed recently by the Water Research Centre and NRA Welsh 
Region, and tested and modified in the South West Region in 1991. The other 
discharges are to be monitored using the standard NRA biological river 
quality monitoring methods using invertebrates.

Dr JAD Murray-Bligh
Assistant Scientist (Freshwater Biology) 
June 1992
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This report describes NRA South West Region's routine biological discharge 
monitoring programme for 1992. This programme was initiated in Autumn 1991. 
1992 was to be the first year that it was undertaken.

1. INTRODUCTION TO THE 1992 ROUTINE DISCHARGE MONITORING PROGRAMME

1.1 Scope of the routine biological discharge monitoring programme

This monitoring programme is not aimed at all discharges, but at selected 
types:
♦ Sewage Treatment Works (STWs) with descriptive consents. Descriptive 

consents do not specify limiting concentrations or loadings of chemical 
determinands that the discharge should comply with, but state that the 
discharge should have no detrimental effect on the water or ecological 
quality of the receiving water. The consents of STWs that are found to 
have a detrimental impact on the receiving water will be reviewed; they 
will be issued with numerical consents that specifying concentrations or 
loadings of a number of chemical determinands with which the discharge 
must comply.

♦ Fish farm discharges. Consents for fish farms have only recently been 
issued. Their effects on the rivers in the South West Region have never 
been comprehensively assessed.

♦ Trade effluent discharges. A selected number of trade effluent discharges 
have been included in the programme, and are to be surveyed as a matter of 
urgency in 1992. This includes a number of discharges from agricultural 
processors, china-clay works, and a small number of discharges which, 
whilst complying with their numerical consents, are suspected of having a 
detrimental effect on their receiving waters.

♦ Consented farm discharges. Although there is a move to reduce the number 
of consented farm discharges, the current practice being to jittempt_to,, 
contain =the_,wastes = on̂  the -farm, = a considerable number of consents for 
discharges to watercourses still exist.

This monitoring programme complements a similar, but more extensive chemical 
monitoring programme. There is a separate biological monitoring programme 
for STWs in South West Water Services' capital improvement programme, which 
is to be undertaken by the Freshwater Investigations Team.
1.2 Aim of the routine biological discharge monitoring programme
The aim of the routine biological discharge monitoring programme is to 
monitor the ecological inpacts of selected types of discharges in the South 
West Region on their receiving waters. It is to provide information to 
enable the effectiveness of existing consents in protecting water quality to 
be assessed, and to identify discharges where the consent conditions may need 
revision.

1.3 Objectives
1



- To provide an economical means of screening the impact of discharges not 
monitored in other discharge monitoring programmes.

- To complement a chemical monitoring programme of selected discharges to 
identify:

- those that have a substantial impact on their receiving 
waters and which may be breaking their consent conditions

- those that are not exceeding their consent
conditions, but have an adverse impact on river quality, 
and which may require a review of their consent

- Sewage works which should be added to the capital 
improvement scheme

- To provide evidence of consent exceedence for:
legal proceedings
identifying where special investigations may be required

- To provide baseline data against which the effectiveness of improvements 
or remedial measures can be assessed.

- To provide an overview of the effect of certain categories of discharge on 
the water and ecological quality of rivers in the South West Region.
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2. DESCRIPTION OF THE PROGRAMME

2.1 Site location and survey design
It is estimated that it will take about 5 years to survey every discharge in 
the programme once, with the staff resources currently allocated to this 
programme (one full-time equivalent). The first survey is likely to take 
considerably longer than subsequent surveys, because the precise location of 
many of the discharges, suitable sites from which to monitor their effects, 
and the arrangements for access to them will have to be determined and 
recorded. Many of the discharges have already been located by the chemical 
monitoring teams. The number of consented farm discharges is likely to be 
revised substantially, and will be less than the estimate made in late 1991.
The programme is purposefully open-ended to allow flexibility, however the 
progress of the programme is to be reviewed at the end of Autumn 1992, to 
assess whether the programme can be completed in 5 years. The effectiveness 
of the methods will be evaluated at the end of the year, as will the 
reporting procedures.
Consented farm discharges will be monitored in Winter (January-March). This 
is the time of year when farm discharges are usually of greatest concern, 
because many are influenced rainfall. The methods that are to be used to 
assess the impact of these discharges have been developed specifically for 
use during the Winter (December-March). Similar biological methods for 
investigating the impact of farm waste are being developed for other times of 
the year. Other routine biological monitoring undertaken by the Region, 
including routine river quality monitoring, does not take place during the 
Winter because the greater flows make access to larger streams difficult, and 
because RIVPACS is not optimised for Winter.
The impact of other discharges will be monitored between March and November. 
This is the period when routine biological monitoring of rivers occurs, and 
the RIVPACS model is able to provide predictions of the faunas that should be 
expected at biological monitoring sites if their environmental conditions 
we re good. _ _____ , - -

2.2 Survey methods
2.2.1 STWs, fish farms and trade effluent discharges
Macro-invertebrates will be sampled at sites upstream and downstream from the 
discharges. The downstream sites must be taken beyond the mixing zone. 
Standard NRA sampling protocols for routine river monitoring will be used (3 
minute kick plus 1 minute search with a pond-net, or in deep water, three to 
five throws of a medium Naturalists' dredge). Standard NRA sample processing 
methods will also be used. The standard NRA sampling method is used so that 
the results are sufficiently robust to be used as evidence in prosecutions.
Site details including stream width, depth, and substrate characteristics, 
are recorded with every macro-invertebrate sample. This is to enable RIVPACS 
to be used to predict the nature of the invertebrate fauna that would be 
expected if the site was un-impacted, and for the data to be analyzed using 
the standard NRA methods.
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The field survey methods have been described in more detail in Furse et al. 
(1986), and in a training video (National Rivers Authority, 1990).
The presence and cover of ochre and sewage fungus will be recorded, as will 
the presence of blanket weed Cladophora and other visual indicators of 
detrimental impacts.
The sample from the downstream site will be processed first. If that sample 
indicates good biological quality, the discharge will be considered to have 
no significant detrimental inpact on the biological quality of the receiving 
water, provided that sewage fungus, algal and macrophyte growth are also 
unaffected. In these cases, the sample taken upstream from the discharge 
will not need to be processed.

Invertebrates will be identified to family, and their abundances estimated.

2.2.2 Farm discharges

Macro-invertebrates will be sampled from riffles using a standard 1 mm mesh 
long-handled pond net. The method cannot be used on depositing substrates or 
pools. A one minute kick is sufficient (as opposed to three minutes for 
samples taken for monitoring other types of discharge described in Section 
~2727r," and for RIVPACS evaluation). No search for organisms attached to 
rocks, in vegetation or under roots is required.
Although the assessment of pollution category is to be made in the field, 
samples should be returned to the laboratory for storage. Some of these 
samples may be used for further development of the methodology. Samples 
should be fixed in formaldehyde, and stored in alcohol, in the same manner as 
routine biological river monitoring samples in 1990 and 1991.
The cover of sewage fungus at each site will be estimated by observing the 
cover on at least 5 large stones. Sometimes it may be necessary to bring a 
sample back to the laboratory to confirm that it is sewage fungus and not 
silt or a bloom of epilithic diatoms. On pale coloured substrates it will be 
necessary to bring the stones back to the laboratory to determine the cover.
Substrate type, width and depth will be recorded to provide some background 
information for use in evaluating the data, as well as an aide memoire. 
Information on substrate composition is useful because the method is less 
reliable on depositing substrata.
Environmental measurements will be taken in the same way as for routine 
river samples. The substrate categories are the same as those on the field 
data sheet for routine river samples. Percentages of particulate substrate 
types should be estimated independently of bedrock, and should total 100%. 
A separate estimate of the cover of bedrock will be based on its percentage 
cover in the riffle sampled.
A rough sketch, rather than a corridor type map as drawn at routine river 
sites will be drawn, and will indicate the location of potential sources of 
.pollution. The direction of flow will also be indicated.
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Brief field comments will be written for each sample. Without field 
observations, it is difficult to evaluate the biological data. Field 
observations are as important as the data from the biological (or chemical) 
samples themselves.

2.3 Data analysis and reporting
The biological data, and the environmental data to support RIVFACS from the 
programme monitoring the impacts of STWs, fish farms and trade effluent 
discharges will be entered into the Regions' biological database.
The severity of any detrimental impacts from STWs, fish farms or trade 
effluents will be determined by comparisons of upstream and downstream sites, 
and will be expressed as taxonomic deficits, and deficits in commonly used 
biotic indices such as BMWP-score and ASPT. Where feasible, the absolute 
impact of the discharge may be placed on a universal scale using EQIs.
The impact of farm discharges will be assessed using indicator keys which 
categorise the severity of farm pollution. Both a key devised for Devon 
streams, which was based on field surveys in 1991, and a Welsh key will be 
used. The path through both keys will be indicated. The evaluation will be 
undertaken in the field, and confirmed after the laboratory analysis of 
sewage fungus.
The evaluation of impact will be determined by the field biologists. 
Discharges that have a detrimental impact will be reported to the Freshwater 
Officer within one week of the impact being identified. Appropriate action 
will then be taken, including the dissemination of this information to 
pollution control staff.
A formal report of the results of the survey will be produced at the end of 
the year.

5



3 PROGRAMME INFORMATION

3.1 The Catchments given priority in 1992
The following catchments are to be targeted in 1992, in the following order 
of priority:

1. Torridge 6. Lynher
2. Taw 7. Plym
3. Otter 8. Camel
4. Tamar 9. Erme
5. Tavy 10. Exe.

3.2 SIWs with descriptive consents, fish farms and trade discharges
The discharges to be included in the programme are listed in Table 3.1. This 
list is provisional. The precise location of the sampling sites will be 
determined by the biologists following consultation with chemical sampling 
staff and a site reconnaissance. Storm sewage overflows will be considered 
as a part of the discharge from a STW. All the discharges from a STW should 
be monitored by single sites upstream and downstream from the works. The 
nature of some discharges in the programme is not known. They will be 
retained in the programme only if they are STW or fish farm discharges.

6
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routine biological discharge monitoring programme, although they were 
included in previous versions of the programme (Version 2). They were 
deleted because their impact is being assessed by the Freshwater 
Investigation Team, most in their programme for priority rating STWs to be 
included in South West Water Services' capital improvement scheme.
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Table 3.1 cont. Sewage treatment works discharges with descriptive
consents, fish farms, and trade discharges to be covered in the routine
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3.3 Consented farm discharges
The discharges listed in Table 3.2 are those identified in Autumn 1991. This 
list is liable to change considerably, following a review that is being 
undertaken this year.
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Table 3.2 cont Consented farm discharges identified in Autumn 1991
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4 EXPLANATION OF SCHEDULE
4.1 Table

Definition of 
URGENT

DISCHARGE
URN

NGR
FOLIO
BOD
SS
AMM
VOL
% SAT 0

4.2 Table
Definition of
Cat Id 
Folio
Outlet NGR

3.1
columns

= Discharges requiring urgent investigation (in 1992)- 
these are marked by an asterisk.
FF = fish farm discharge
STW = Sewage Treatment Works discharge
ST = Sewage Treatment discharge (may be the same as
STW)
SSO = Storm Sewage Overflow 
?? = type of discharge unknown 

= Name and location of discharge
= User Reference Number, NRA identifying code for the

discharge. The first pair of numerals relate to the 
catchment, the letter following these numerals relates 
to the sub-catchment.

= Ordnance Survey National Grid Reference of the 
discharge

= file number for the consent to discharge 
= numerical consent conditions: biochemical oxygen 

demand
= numerical consent conditions: suspended solids 
= numerical consent conditions: ammonia 
** numerical consent conditions: volume of discharge

numerical consent conditions: percentage saturation of 
oxygen

3.2
columns

= Catchment number
= file number for the consent to discharge

Ordnance Su r vey Na t i ona1 G rid Re fe re nee of the , ..
- discharge
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