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SUMMARY

This report describes the routine biological river quality monitoring
progranmme undertaken by NRA South West Region, and the results of the 1990
macro-invertebrate survey.

The monitoring programme comprised approximately 950 sites covering 4230 km
of river and 27 km of canal, and was planned to be completed iIn two years
with half the sites surveyed iIn any one year: 505 sites were surveyed during
1990. Twenty-two of these are key sites and are visited every year, to
assess annual changes. The complete programme mirrored the routine chemical
monitoring programme, but included additional sites so that all reaches which
had been assigned River Quality Objectives were included.

Habitat features in 100 m stretches, centred on the macro-invertebrate
sanpling site, were mapped using standard symbols based on the NCC river
corridor survey methods. These maps were to help interpret changes in the
biota In subsequent years, and to provide data for conservation assessment.
Photographs were taken at every site.

Macro-invertebrates were sampled three times in the year: iIn Spring, Summer
and Autumn, using standard NRA sampling protocols for routine samples @G
minute kick plus 1 minute search with a pond-net, or in deep water, three to
five throws of a medium Naturalists®™ dredge).

Site details including stream width, depth, and substrate characteristics,
was recorded on each visit. This was to enable RIVPACS to be used to predict
the nature of the fauna that would be expected If the site was unpolluted.
Biotic indices including BWP-score, ASPT and number of families (N-fams)
were determined from the aggregated data from all three seasons®™ samples, and
compared to those predicted by RIVPACS. For each biotic index a Ecological
Quality Index (&I) was calculated, this being the ratio observed :
predicted values. Biological classifications were derived from each of
these EQIs, as was the overall NRA Biological Classification based on a
combination of all three EQIs. The derivation and interpretation of these
new NRA biological classifications iIs discussed In this report.

The ecological quality of most rivers iIn the South West Region in 1990 was
good: 88% of the river length classified (representing 2220 km of rivers) had
an overall NRA Biological Classification of Class A (good quality); 8% (192
km) was moderate quality; 3% (85 kn) was poor quality; and 1% (17 km) was
very poor quality. In the reaches that were not of good quality, toxic
influences ascribed to acidic mine drainage or china®™ clay extraction were
coomon, as were the influences of organic pollution from agriculture,
agricultural processing iIndustries, sewage treatment works effluents, and
storm overflows. The biological classifications of sites in all catchments
are discussed iIn this report, with an emphasis on those which were not good
quality. The overall ecological quality indicated by the NRA Biological
Classification is shown on catchment based maps.

The analytical quality audit for this survey demonstrated that the quality of
the data was good.
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1. INTRODUCT I0ON

This report describes NRA South West Region®s routine biological river
quality monitoring programme, and the results of the macro-invertebrate
sampling in 1990.

1.1 Biological monitoring in the South West Region

When the NRA was formed, in September 1989, there had been no comprehensive
biological survey of the South West Region®s rivers since the 1980 National
River Quality Survey. The biological component of the 1980 National Survey
covered 174 sites in the South West Region. These were sampled in 1979 and
1980. Although a routine chemical monitoring programme was being undertaken
in the Region when the NRA was formed, there was no equivalent routine
biological monitoring programme. In the western part of the Region a
comprehensive audit survey of macro-invertebrate communities, involving
species identification, was undertaken on a catchment basis between 1980 and
1988. For most of the rivers in the eastern part of the region, detailed
catchment surveys were undertaken on selected catchments only.

Since 1990, a routine biological monitoring programme has been followed in
NRA South West Region. This encompasses approximately 950 sites and covers
more than 4230 km of river and approximately 27 km of canal. Each site 1is
surveyed every other year. Macro-invertebrate samples are collected in each
of three seasons, macrophyte and habitat data are recorded once. The
invertebrate surveys form part of the NRA National Biological Survey
programme.

1.2 Aim of the routine biological river quality monitoring programme

The aim of the routine biological river quality monitoring programme is to
monitor the ecological quality of running waters in the South West Region.
It provides information to enable more effective assessments of overall river
quality to be made, and to provide information on the impact of environmental
changes. The surveys undertaken in 1990 and 1991 were to provide a baseline
from which to compare conditions in the future.

The routine macro-invertebrate monitoring programme, and the new methods
developed by the NRA that are described iIn this report, may become the basis
of the United Kingdom®™s approach to implementing the forthcoming EC
Ecological Directive. This directive will require ecological quality
targets to be set for watercourses, and target dates for compliance to be
specified.



2. METHODS

To ensure comparability between samples, and compatibility with the National
Surveys, considerable effort was made to ensure that the methodologies were
clearly defined in detail.

2.1 Site location and survey design

Each site iIn the routine biological river quality monitoring network
represents either a reach of river monitored in the routine chemical water
quality monitoring programme, or a watercourse not monitored chemically but
which was assigned a Water Quality Objective iIn the South West Water Asset
Management Plan (South West Water Authority, 1989). There are approximately
940 routine biological river quality monitoring sites throughout the Region.

The biological monitoring sites were as close as possible to their
corresponding chemical monitoring sites, or at the downstream end of
watercourses that were not monitored chemically. The biological monitoring
sites were located away from artificial influences such as bridges, livestock
watering holes and canalized reaches wherever possible. Each biological site
was chosen so that it was typical of the reach as a whole: if the reach was
mainly deep and slow flowing, the site was located where the river was deep
and slow flowing. This was a major departure from previous biological
monitoring practice, where shallow riffles are chosen iIn preference. It
reflected the fact that the programme had been designed to monitor ecological
quality as opposed to solely water quality, although water quality is a major
component of ecological quality. The precise location of the sampling sites
could only be chosen after a field reconnaissance. An additional criterion
for the choice of site location was that, wherever possible, the sites were
the same as those used iIn the 1980 National River Quality Survey. We were
fortunate iIn being one of the few NRA Regions that had kept the original
biological records from that survey. The criteria for locating sites are
described In more detail iIn Furse et al. (1986), and a training video
(National Rivers Authority, 1990).

Recommendations were made by the Statutory Water Quality Objective Group that
the programme should be completed iIn one year. Regional resources available
to implement this programme meant that it could only be accomplished over two
years. Each site was surveyed every other year, except for 22 key sites,
representing the main types of streans found iIn the South West, that were
investigated every year to provide information on annual changes and the
effect of droughts. This monitoring programme continues today.

In 1990 at least one site was investigated on each of the main rivers and
larger tributaries. All the sites surveyed In the 1980 National Survey were
covered iIn 1990. The programme for 1991 covered the remaining sites: the
intermediate sites on larger watercourses and smaller watercourses not
covered iIn the chemical monitoring programme. For 1992-1993 the programme
has been split on a whole catchment basis.

In 1990 501 sites on rivers and 3 sites on canals were surveyed, representing
2532 km of river and 26 km of canal. OF these, five sites were not sampled
owing to inaccessibility or unsuitable habitat ( these were chemically
monitored reaches iIn lakes that form part of a watercourse).



2.2 Hie collection of site data

Each time that a site was visited, basic environmental data was recorded.
This was to enable a prediction to be made of the fauna that the site should
support, iIf its environmental quality (including water quality) was good. To
do this the RIVPACS 11 (River Invertebrate Prediction and Classification
System, Version I1) computer model developed by the Institute of Freshwater
Ecology was used. Standardised procedures were used to maintain
compatibility with RIVPACS. Stream width was measured to the nearest
centimetre; this was the width of the water, not the stream channel. The
mean of three readings was recorded. Average depth was measured as the
average of quarter, half, and three-quarter distance across the stream. Both
stream width and depth were to reflect the predominant conditions at the
sampling site. Visual estimates of the composition of the stream bed over
the whole sampling site were made. The area of boulders/cobbles (64 mm
diameter), pebbles/gravel (2-64 mm diameter), sand, and silt/clay were
recorded as percentage cover ignoring bedrock. At sites representing reaches
that were not monitored chemically, conductivity was also recorded, using a
meter. This iInformation was entered onto a standard sample data form (Figure
2.1). The field survey methods have been described in more detail in Furse
et al. (1986), and in a training video (National Rivers Authority, 1990).

A photographic record of the sampling sites was made In each season, to aid
re-locating them, and to provide a record of the surroundings. Brief notes
about each site were recorded to enable them to be re-located easily, and to
fore-warn of parking and access difficulties. The move from recording 6-
figure National Grid References to 8-figure was also to help re-locate the
sites. Finding the precise location of some of the sites surveyed in 1980
caused problems, and a few could not be located at all.

Habitat maps were drawn covering a 100 m length of river, centred on the
invertebrate sampling site. The methods used were used to the Nature
Conservancy Council®s (NCC) river corridor survey methods, as outlined in
Nature Conservancy Council, 1985. Following initial experiences with the NCC
method, a number of the symbols were altered (see Figure 2.2). From 1992
standard NRA symbols will be used (see National Rivers Authority, 1982),
though these too may be modified slightly. These sketch maps were to provide
additional data to help 1interpret changes 1in biological samples from
subsequent years. They were also to be used by the Conservation Section as
fixed transects to support strategic habitat surveys. A single map is drawn

each year that the site is visited. An example of one of the habitat maps
drawn in 1990 is shown in Figure 2.3.

An attempt was made to record the presence of macrophyte species over the
same 100 m of river as that covered by the habitat maps; however the
introduction of this, in addition to the rest of the programme, proved to be
impractical in 1990. The recording of macrophytes began in earnest in 1991,
following further training. In 1991 macrophytes were recorded iIn Spring,
Summer and Autumn, when invertebrate samples were taken. In 1992 they are to
be recorded in Summer only, and the coverage of mosses is to be enhanced.

In addition to field environmental data, some cartographical data was
required to enable RIVPACS 1l to be used, including 6-figure Ordnance Survey
National Grid Reference (from which longitude, latitude, mean air temperature
and mean air temperature range was estimated by RIVPACS 11); altitude, to the
nearest meter; distance from source, to the nearest 0.01 km; and an estimate

3



NATIONAL RIYBRS AUTHORITY SOUTH WEST (O 6)

RIVER QUALITY SURVEY - 1990
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Figure 2.1 Standard sample data form used to record field data.
was printed on the reverse of Figure 2.5
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River Survey Habitat Types
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Figure 2.2 Standard symbols used for habitat maps in the routine biological

river quality surveys

in 1990 and 1991
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Figure 2.3 An example of a habitat map drawn for the 1990 routine biological
river quality survey



of slope to the nearest 0.1 m per km. Mean annual discharge was taken from
hydrometric data, and recorded as discharge categories according to Table
2.1. Details of the methods have been described in Furse et al.(1986). The
data was recorded on standard site registration forms (Figure 2.4). Note
that although only 6-figure grid references were required for the data
analysis using RIVPACS, more precise 8-figure grid references were recorded.

Table 2.1 Discharge categories

Discharge Category mean annual flow
(cubic metres per second)

1 < 0.31

2 0.31 - 0.62
3 0.62 - 1.25
4 1.25 - 2.50
5 2.50 - 5.00
6 5.00 - 10.00
7 10.00 - 20.00
8 20.00 - 40.00
9 40.00 - 80.00
10 > 80.00

2.3 Macro-invertebrate methods

2.3.1 Sampling macro-invertebrates

Samples of macro-invertebrates were collected in each of three seasons:

Spring March-May
Summe r June-August
Autumn Septembe r-Novembe r .

The samples were collected using the Standard NRA methods for routine
invertebrate monitoring surveys, which 1is compatible with RIVPACS and
ensures comparability between samples. The methods were qualitative, the
aim being to collect representatives of as many of the taxa present at the
site as possible. All iInvertebrate habitats were sampled iIn proportion to
their cover at the site. Because of the degree of standardisation, it was
possible to record comparable though coarse estimates of relative abundances.

In shallow water, the samples were obtained by a three minute kick with a
pond-net, Tollowed by a one minute manual search. A standard FBA pattern
long-handled pond net was used, with a flat bottomed 250 x 200 mm aperture,
fitted with a 0.9 mm mesh collecting bag that was at least 270 mm deep. When
kick sampling, the net was placed downstream of the sampler®s feet, resting
on the river bed; the sampler disturbed the substrate rigorously with the
heel of their boot to dislodge the fauna to a depth of about 10 an. The net
was held close enough to the sampler for the invertebrates to flow into the
net with the current, but far enough away for most of the stones and gravel
to drop out before entering the net. Where there was insufficient current,
the net was moved over the disturbed area to collect the iInvertebrates. The

7



NATIONAL RIVERS AUTHORITY SOUTH \NEST (06)

RIVER QUALITY SURVEY - 1990
SITE REGISTRATION
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mREADING

Berks RGB OSF

Figure 2.4 Standard site registration form used to record site information.
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three minutes included only this active sampling. The net was emptied
whenever it became too full or blocked. Habitats not sampled effectively by
kicking were covered by the manual search. Animals from marginal areas
including emergent vegetation and tree roots, were collected by actively
searching with the pond net: animals from the surfaces of large stones were

picked-off by hand or with a stiff brush. These animals were added to the
rest of the sample.

Deeper waters were sampled using a medium naturalist"s dredge (also known as
a rectangular dredge), with a 457 x 200 mm aperture, Ffitted with a 0.9 mm
mesh collecting net. The sample comprised from three to five dredges, plus a
one minute search in the shallows close to the river banks. The number of

dredges was not standardised, but the aim was for a sample similar In size
to a 3 minute kick.

Large stones and fragments of vegetation were washed iIn the collecting net
and discarded. Samples were placed iIn standard screw-topped containers or
large watertight buckets for transport back to the laboratory.

The iInvertebrate samples were preserved in 70% alcohol (industrial
methylated spirit) to which 5% glycerol was added, either iIn the field, or
immediately on return to the laboratory at the end of the day. Later in the
year, the strength of alcohol added to the samples was increased to 90%.
This was because there had been inadequate preservation in some of the
earlier samples, possibly due to dilution with liquids held in sediment and
plant material, and because the samples were not fixed in formaldehyde.

There was a national requirement to fix the samples in formaldehyde before
preservation in alcohol, because the samples were to be deposited in"long--
term storage. The samples from the South West Region were not Tfixed in
formaldehyde owing to the absence of adequate laboratory facilities. This

was the only major deviation from the standard NRA sample processing
procedures.

2.3.2 Processing the macro-invertebrate samples, iIn the laboratory

The samples were stored in the [laboratory prior to sorting and
identification. All samples were sorted in the laboratory.

Before sorting, the samples were washed over 0.5 mm mesh sieves to remove
the preservative and silt. Larger stones and fragments of vegetation were
discarded. Shallow flat-bottomed white trays were used for sorting. Large
samples were sorted a portion at a time.

Identification was to family, except for oligochaetes and water mites which
were not identified further. Abundances were estimated using a logarithmic
scale and recorded as abundance categories. The data was recorded on

standard sample data sheets (Figure 2.5), where the abundance categories are
defined.

Contrary to the methodology outlined in Furse et al. (1986), more than 2
hours was often spent iIn sorting the samples. This reflected both the
richness of the fauna and flora in the South West Region, and the initial
inexperience of the mostly newly appointed staff. Sample processing IS now
much quicker, but still frequently takes more than two hours.
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TAXA LIST

GROUP ! TAXA (10)

Slphlomrido* O D D
HtptoftnTldo*

UptophtafclUo*
Cph*mf*flldo*
Polamonthido*

£ph*merido«

To*nloptJrygldo*
Puotrtckiv
CopnlWo*
P«rkxJido*
Parfldo*
CWorop«iddok

Aph*toehdrido« D

Phry”ontldo* D
UolorWdo# D
Bercwtdo* D
OdonU>cwidox [
L«plocar(do« O
Cear<dox 0
I*pldo»tomotido« D
Broch>c«nbido* D
S*rtcottEn>atido« O

SUB-TOTAL TAXA QDCDDD

Douvoqo 0O00oo

GROUP 2 TAXA (6)

tetocldo* O DD
Lm Mm O D D
Afirtcoy D OD
Gomphldo# ODD
Cerdul«foiUrt4o<0 D D
Ahnldo« ODD
Corduftddo™ ODD
Lftxaundox D DD
ODD
(EcnomWo#)
Phllopotomldo* O D D

SUB-TOTAL TAXA CDCDCD

GROUP 3 TAXA (7)

Coxnldo« O DD
Nemeurldo* D DD
RhyoeophlBdo* O D D

(Clo»»oiomot5do«)
0D D
UmnepMlldo* D DD

sub- total taxa M M M

Figure 2.5

fams.

AV~ opiychldo*

Hpufldo*
SmumdM

Btkftnrm HU |

> »

GROUP 4 TAXA (6) GROUP 6 TAXA (4)
Hw/dot ODD Bo*eoo« O a a
Wportdo* D B B SoOdo* O DD
WM) PtecleoOdM G D D

SUB-TOTAL TAXA (THTIIT)
tydropgldo* ODD
Unlonido* O D D CROUP 7 TAXA (3)
e 0D D Ywaw 0 DD
(Oronfony%tfdoi) FB‘I’frODBQdO*) O DD
Plos™o< O D D *

) D O D lymnottdo O DD
Gomogrtidox Ptyildo* O DD
SUB-TOTAL TAXA CDCDCD  Plonorfelooff 0DD

SphocrOdM ODD
GROUP 5 TAXA (5) CtoMtpNonlldo* O D D
Uetevefldo* D DD Mrutfirtteo* O DD
tydr&mctHdo* D D D Crpobdeffldo* ODD
Cutrid<M D o D -
Nopldoc DD D At ODD
Houcortdo* D DD SUB-TOTAL TAXA DDDDH3
Notorxetwo# D D D
PtftldM D o D
Cortrido# D O D GROUP 6 TAXA (2)
HollpMo DD D Qoonldr O O D
Hygroblido* D DD SUB-TOTAL TAXA (TUTim
OytlacldM D D D
(NoUridof) GROUP 9 TAXA (1)
CyHntdot D DD
tydrophffido* D D D OAQdMo CD D D
(Hydro#rddo*)
sub-total taxa M M m

Ctombldoc D D D
SeHdM D D o
Dryopldo* D DD TOTAL TAXA QDCDCD
DmkJo* D D D
O*y*om*ldo« D D O BMWP SCORE][ | | |
CtstuoonldM D D D

D DD

D DD

D DD

D DD

PlonorfldM
(Dugetfldo*)

D«r»drocMftdo«

D DO

SUB-TOTAL TAXA (TifTim

M>f\Vduob

A- 1-9

10-09

8
Abundonct C - 100-999

0 - 1000-9999
C - 10000+

Standard sample data form used to record macro-invertebrate
sample data, and to calculate BMWWP-score, ASPT and N-fams.
Itiis form was printed on the reverse of Figure 2.1

Total taxa = N-
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To help the quality audit (see Section 2.3.4) one or two specimens of each
invertebrate fTamily were placed in a small vial containing 70% alcohol
preservative. When sorting had been completed, the sample and the vial were
put into a standard 1.3 litre polythene screw-topped container to which 70%
alcohol preservative had been added. The screw-topped jars were placed iIn
standard sized plastic containers (lidded trays) for transport to IFE
Wareham, for quality audit and for long-term storage.

To help clear a backlog of samples at the end of the progranme,
approximately 50 samples were processed by biologists in NRA Thames Region.
The backlog was Qlargely the result of additional staff and laboratory
resources not being available at the start of the programme.

2.3.3 Sample storage

The 1nvertebrate samples from this survey (and the 1991 survey which
completes the biennial coverage of sites in the South West Region) were
deposited in long-term storage at IFE Wareham, together with other samples
from the National Surveys of River Quality throughout the United Kingdom.

2.3.4 Analytical quality audit

Prior to 1990 there was no systematic programme of quality control for
biological samples iIn the Region. From 1990, the routine biological river
quality monitoring programme is subject to an independent quality audit.

The need for quality control was recognised during the initial discussions on
the NRA Routine Biological Monitoring Programmes and the 1990 National
Biological Survey. Cost and time did not allow for a full quality control
programme to be introduced. This would have involved independent sampling,
sorting and analysis. Instead, a quality audit programme was instigated,
covering sample processing, and taxonomic identification. A training video
on sample collection (National Rivers Authority, 1990) was made and shown to
all staff involved iIn sampling as a substitute for a quality audit on sample
collection, which would have been impractical and too costly.

A small percentage of the samples were re-sorted and identified by the
Institute of Freshwater Ecology (IFE) to audit the quality of the sample
sorting and the identification of the macro-invertebrates. The methods and
the results were discussed in Kinley and Ellis (1991).

2.3.5 Macro-invertebrate data analysis

The computer analysis of the biological data from the National Surveys
undertaken in 1990 by the NRA, Scottish River Purification Boards (RPBs) and
the Department of Economic Development (OED) 1in Northern Ireland was
undertaken centrally by the Biological Section of NRA Thames Region. All the
raw biological data was entered onto a database similar to the Thames
Biologists®™ System iIn use at NRA Thames region, and now recently installed iIn
NRA South West Region. The central data processing ensured that all the
statistics and biological classifications were undertaken in the same way,
using the same algorithms. It also enabled the latest version of RIVPACS to
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be used (RIVPACS Il was not finished until early in 1991), and also enabled
the NRA Biological Classification to be developed and tested. Having all the
ravw biological data on a single database will enable the data collected in
the 1990 National Survey to be compared to the data collected in subsequent
surveys. It will also enable developments in RIVPACS and the NRA Biological
ClassifTication to be applied retrospectively to the 1990 data. The database
has effectively become the national biological database. The central data
processing also reduced the cost of this task.

The completed data recording forms were sent to NRA Thames Region, where the
data was entered onto the computer database. A print-out of the data was
returned to the Region where it was checked against the original data forms
for transcription errors. Following correction, biotic indices, RIVPACS
predictions, Environmental Quality Indices (EQIs, see below) and the NRA
Biological Classification were computed for every site In the Region. This
took approximately 8 hours, and was done in batch mode overnight. The
results were returned to the region in dBase and ASCII format on floppy disk,
and as hard copy on paper. The raw data from South West Region was also
supplied on a copy of the Thames Biologists®™ System database to form the
basis of the Region®s biological archive.

2.3.6 Hie NRA biological classifications of ecological quality based on
macro-invertebrates

Biological quality is linked to water quality by biotic indices. The
indices used by the NRA are the Biological Monitoring Working Party Score
BMWP-score), which is the sum of individual scores for each family, as
listed iIn Figure 2.5; the Average BWP-Score Per Taxon (ASPT) ? and the number
of families (\-fars, only the indicator families used iIn the BMWP-score
system and which contribute to the BMWP-score of the site are considered).
These were developed for the 1980 National Survey, but have been modified
slightly to take iInto account advances iIn taxonomy.

Different watercourses and different sites on the same watercourse will
naturally support different macro-invertebrates in their pristine state,
because of differences in their geography, climate, geology, and the habitats
that they provide.

Because different sites on different watercourses naturally support different
macro-invertebrate communities, the values of biotic indices derived from
different sites will vary, even if their water quality is of uniformly good
quality. Biotic indices cannot be used to compare the water quality at
different sites directly.

To overcome this problem, the NRA biological classifications are based on
the ratios of the biotic indices from three seasons® pooled samples (observed
values) to the equivalent biotic indices predicted for the site if it had
good ecological quality (including good water quality). These ratios are
knowmn as Ecological Quality Indices (EQIs). By removing the effects of
natural differences between the iInvertebrate communities at different sites,
the biotic indices are placed on a universally comparable scales.

The computer model RIVPACS 11 was used to predict the composition of the
fauna (and hence the values of biotic iIndices) expected at any site under
natural (unpolluted) conditions, based on its physical and geographical
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characteristics.

EQl ASPT = observed ASPT
ASPT predicted by RIVPACS

EQl BMWP-score « observed BMWWP-score
BMWP-score predicted by RIVPACS

EQI number of families

observed number of families
number of families predicted by RIVPACS

The EQIs are a major advance on conventional biotic indices, because they can
be used to compare the biological water quality at different sites. They
were made possible by the development of RIVPACS. The national surveys
undertaken by NRA, the RPBs and the DED in Northern lreland in 1990 represent
the first large-scale operational use of RIVPACS in the water iIndustry.

Four biological quality classes are defined in terms of these EQIs (Tables
2.2 and 2.3).

Table 2.2 Descriptions of the biological quality classes based on BQls
- Biological Description

Class

A Good

B Moderate

C Poor

D Very Poor.

Table 2.3 The bands of the EQI values (based on 3 season®s data) covering
each biological class, as used currently for National Surveys

Biological EQI ASPT EQI N-fams EQl BMWP-score
Class range range range

A >0.89 >0.79 >0.75

B 0.77-0.88 0.58-0.78 0.50-0.74

C 0.66-0.76 0.37-0.57 0.25-0.49

D <0.65 <0.36 <0.24

From Institute of Freshwater Ecology, 1991

An arithmetic error was detected 1iIn these bandings by the Region®s
Freshwater Science Section. For the purposes of the 1990 National Survey,
the original bandings will be used, as the error affects only about 200
sites nationally. The classification may be revised subsequently. The error
is described in Institute of Freshwater Ecology, 1991.
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Where there is little or no difference between the observed and predicted
fauna, and the biotic indices derived from them, the EQI will equal unity and
it can be assumed that the water quality is good. Where the observed values
of biotic indices are much less than the predicted values, i1t can be assumed
that the environmental quality, and iIn particular the water quality, is
deficient.

The EQI ASPT relates solely to organic pollution; it is insensitive to toxic
pollution such as acidification and metalliferous discharges. (Occasionally
the EQI ASPT may seem to respond to toxic pollutants because i1t reduces the
precision of the ASPT, by reducing the number of taxa on which i1t is based.)

The EQI N-fams 1is sensitive to toxic pollution, as well as to organic
pollution. The EQI N-fans will also respond to other environmental
disturbances including the physical degradation of habitats by canalization.

Because of the narrower error bands associated with the EQI ASPT compared to
those of the EQI N-fams or the EQlI BWWP-score, there is a 5% chance of miss-
classi fication using the EQI ASPT, but a 10% chance of miss-classification by
the EQI N-fams and the EQI BWWP-score.

An overall biological classification has also been derived from the EQl bands
shown in Table 2.3, known as the NRA Biological Classification (here as the
overall NRA Biological Classification). It is based on one of two measures:
if the class based on EQI-ASPT is lowest, that is used as the NBA Biological
Class; i1f the class based on EQI-ASPT is not the lowest, the mode of the
three classes is used as the NRA Biological Class.

RIVPACS® predictions are most reliable when the site is similar to sites in
the data-set on which RIVPACS is based. RIVPACS 1l warns of sites for which
the predictions may be unreliable. These are termed suitability codes or box
numbers (Table 2.4).

Table 2.4 RIVPACS suitability codes

Suitability codes Probability that site belongs to any of the i
different site groups recognised by RIVPACS

1 >

2 <%

3 <%

4 <1%

5 <0.1%

7 <1% prediction abandoned

8 <0.1% prediction abandoned

9 unable to predict probability

prediction abandoned

These classification procedures are suitable only for permanently flowing
watercourses. Streams that become dry naturally at any time of the year,
such as winterbournes, cannot be classified, because RIVPACS 1is unable to
predict their natural fauna. This is because only permanent streams were
included in the original data-set on which RIVPACS is based. IT a stream
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becomes dry as a result of over-abstraction, or an unusually bad drought,

RIVPACS can be used, because it will predict the natural fauna that should be
at that site under normal conditions.

RIVPACS 1is unsuitable for ponds, lakes, reservoirs and canals, therefore
these could not be classified.

These NRA biological classifications relate solely to the quality of the
macro-invertebrate communities. Macro-invertebrate communities recover from
pollution more quickly than fish populations (over months rather than years),
because macro-invertebrates have shorter life-cycles, and their populations
can recover by drift from unaffected regions upstream. Invertebrates (at

family level and as biotic indices) are less sensitive to eutrophication than
elther macrophytes or algae.

EQIs and biological classifications based on less than 3 seasons®
data

RIVPACS can be used to predict the list of Invertebrates that should be
obtained from a site iIn any single season (Spring, Summer or Autumn); in any
combination of two of these seasons; or in all three seasons. Unfortunately,
the predictions made by RIVPACS are less reliable the fewer the number of
seasons®™ data on which they are based. This is largely because greater
sampling variability is inherent in single samples than in multiple samples
from a site. As a result the EQIs cannot be assigned to lower biological
quality classes with a large degree of confidence. Because of this, the NRA
biological classifications were based on the pooled data from three seasons®

samples. Data from two seasons or a single season was only used where it was
unavoidable.
Table 2.5 EQl bands defining the biological classes when derived from

single and two seasons combined data.

The standard three seasons®™ bandings
are shown for comparison

EQI Biological single two seasons”® three seasons*®
type class season”s data pooled data pooled data
ASPT A >0.84 >0.88 >0.89
B 0.68-0.83 0.76-0.87 0.77-0.88
C 0.52-0.67 0.64-0.75 0.66-0.76
D <0.51 <0.63 <0.65
N-fams A >0.67 >0.77 >0.79
B 0.34-0.66 0.54-0.76 0.58-0.78
C 0.01-0.33 0.31-0.53 0.37-0.57
D 0.00 <0.30 <0.36
BMWP- A >0.62 >0.72 0.75
score B 0.24-0.61 0.44-0.71 0.50-0.74
C <0.23 0.16-0.43 0.25-0.49
D no band <0.15 <0.24

From Institute of Freshwater Ecology,

1991
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Different bands of EQI values are used to define the biological classes based
on data from a single season or from two seasons combined (Table 2.5), to
take account of the poorer precision of classifications iIn these
circumstances. When these different bandings are used, the probability of a
good quality site being misclassified as a poorer quality site is the same as
the probability of such misclassification using three seasons®™ data, ie 5%
for EQI ASPT, and 10% for EQI N-fams and EQl BWP-score. These EQIs must
depart further from unity than EQIs for combined three seasons data, before
It can be asserted with confidence that the disparities between observed and
predicted values of the biotic indices are due to genuine site stress, rather
than to sampling effects. More information on these bandings is given 1iIn
Institute of Freshwater Ecology (1991).

Class bands have also been derived for each individual season and each
combination of pairs of seasons, to take iInto account faunal differences
between seasons. It has not been decided yet whether the NRA will use these
or the bandings in Table 2.5 for evaluating single and two season data.

2.3.8 A description of what the biological classes represent and the
implications of basing them on data pooled from different seasons

The EQIs based on the combination of three seasons data (and the biological
classifications derived from them) indicate the extent to which a site
supports Its expected range of macro-invertebrate taxa at any time during a
year. They are unable to identify any variations in quality that may have
occurred during the year.

The NRA biological classifications based on three seasons combined data are
influenced little by iIntermittent pollution (except where there is
insufficient time for full recovery), or by pollution that occurs at only one
time of the year (in the South West slurry pollution from farm yards 1is
mainly a problem in late Winter, and stream biotas usually recover from this
to some extent during the rest of the year). This is a direct result of
basing the classification on the combined data from Spring, Summer and Autumn
samples. IT an extreme condition 1is considered, where a site with good
biological quality in one season is lifeless in the other two, the pooled
sample would include most of the taxa that were expected at the site, except
for the relatively small number that occur naturally only in the two seasons
when the river was lifeless. The site is likely to be classed as being of
good biological quality because only a few of the taxa expected In the year
were absent, despite it being lifeless for much of the time.

The NRA biological classifications based on combined seasons data describe
the chronic biological quality of rivers. They reflect the impact of
chronic influences such as continuous discharges and canalization. \Where
there 1is regular or frequent intermittent pollution, these biological
classifications indicate the state to which the biota recovers moderately
quickly (within a year). They represent the state to which the biota will
recover from small or moderate pollution 1incidents that have transient
physical or chemical impacts. The overall NRA Biological Classification is
a statement of the overall ecological resilience and health of a river, and
as such is a useful measure.

The biological classifications based on combined seasons data will not detect
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catastrophic pollution incidents, unless their impact covers a whole year.
In the hypothetical example described above, the river may have become
lifeless owing to a major pollution incident after the Spring sample was
taken. This will not be evident in the biological classifications for that
year; in the following year the classifications will reflect the condition
that the biota has recovered to by the end of the year (actually when the
last sample of the year is collected). Pollution events that cause long-term
effects, and which influence subsequent years® classifications, are probably

"more important®™ than those which have only short-term effects. Most
pollution incidents are not this severe, and are unlikely to affect the
classification. This is not a shortcoming of the classification, it is

merely that the classification has been designed to measure overall
ecological health rather than the effect of individual pollution iIncidents.

Pollution incidents that do not affect the long-term state of the biota
(over the year) or the combined seasons®™ classifications may nevertheless
influence the results of single seasons, from which they can be detected and
assessed. These may be missed by routine chemical monitoring, but detectable
by biological monitoring because of the time lag of the biota®s recovery.

2.3.9 Comparing the NRA Biological Classification with chemical
classifications

The overall NRA Biological Classification is not meant to mirror the
National Water Council (WC) River Quality Classification (reported in
National Rivers Authority, 1991a) or the proposed NRA General River Quality
Classification (discussed iIn National Rivers Authority, 1991b). If both the
biological and chemical classifications reflected the same environmental
factors, and were Tfully interchangeable, either the chemical or the
biological classifications (and hence surveys) would be unnecessary.

There are two major differences between the biological and chemical
classifications related solely to the method of derivation:

(@D) Biological classifications based on data pooled from three seasons
more closely represent best than worst conditions as they are
statements of overall ecological health of the watercourse. In
contrast, the chemical classifications are based on “worst®™ (95
percentile) conditions so that they are compatible with discharge
consent conditions. The chemical classifications are therefore
influenced by a small number of samples that reflect poor conditions
whereas the biological classification only responds to chronic water
quality problems.

(@) The chemical classifications relate to conditions over a three year
period, whereas the biological classifications relate to conditions
in one year only.

Differences between the biological and chemical classifications other than
because of the method of derivation include:

(©)) The biological classifications are based on a much larger and
different sets of determinands: as a result, the biological
classifications respond to a much wider and different set of
environmental influences not solely related to water quality.
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Physical disturbance 1is the main iInfluence on the biological
classification that is not related to water quality.

(€)) Biological samples have a higher likelihood of detecting the
influence of pollution incidents, especially those that occur
intermittently, or outside chemical sampling hours, because
biological systems take a while to recover from pollution or other
incidents. Unlike chemical samples, which represent conditions iIn a
fixed window between 09.00 hrs and 16.00 hrs Konday to Friday,
biological samples will reflect conditions outside this window.
Biological samples can miss pollution events, particularly if the
impact 1is transitory, involves a small volume of pollutant, and
occurs some time before a biological sample is taken.

(©) The chemical classification iIs based on absolute limits, regardless
of the natural state of the watercourse, whereas the biological
classification is based on limits relative to what 1is expected at
each site If conditions were good. The chemical class of some sites
may never be capable of being very good.

Sampling error and other statistical errors will influence both
classifications and may lead to mismatches:

® The precision of both classification procedures are different. The
errors associated with wrongly downgrading a site to a poorer class
have been minimised in the NRA Biological classification, at the
expense of increased errors in wrongly assigning a good class to a
poorer quality environment.

@) Whereas the range of chemical conditions defining each chemical class
are Tixed, and the risk of misclassification because of error
increases when the number of samples thart it iIs based on i1s reduced,
the biological conditions defining each biological class are not
fixed, but differ depending on the number of samples, so that the
risk of erroneously downgrading is independent of the number of
samples.

The biological classes are not equivalent to the chemical classes iIn terms of
the ranges of quality that they represent. NRA Biological Class A
(representing ''good ecological quality’) covers a much wider band of
environmental conditions than NWC-Class 1 (representing ''good river
quality™). Biological Class A encompasses pristine to mildly polluted
waters. The bands of conditions represented by the biological classes were
determined independently from those of the chemical classifications; they
were based purely on the conditions that could be differentiated by the
biological methods used.

It is inevitable that the chemical and biological classifications will be
compared. This 1is possible, so long as both classifications are understood.
See Section 3.1.4 for a comparison of the NWC (chemical) River Quality
Classification and NRA Biological Classification in the South West Region in
1990.



3. THE ECOLOGICAL QUALITY OF RIVERS IN THE SOUTH WEST REGION 1990

3.1 Overview
3.1.1 Survey overview

Of the 502 sites on rivers that were surveyed iIn 1990, four were not sampled
because they were inaccessible, or because they represented chemically
monitored reaches that were actually Jlakes which formed part of a
watercourse. Two sites were completely rejected by RIVPACS (suitability code
9, see Table 2.4). Two other sites were omitted from the biological
classification because they become dry naturally for part of the year. This
left 493 sites that were classified in 1990.

3.1.2 Quality audit results

The results of the independent quality audit have been reported in detail by
Gunn et al. (@991), and discussed in Kinley & Ellis, 1991. A summary 1is
shown in Table 3.1. BMWP-scoring families found iIn the sample by the
auditors that were not found by NRA biologists were termed “gains®. Taxa
recorded as present by NRA biologists that were not considered to be In the
sample by the auditors were termed "losses®™ . There were more gains than
losses, and this was typical of the audit results for other NRA Regions and
RPBs. A small number of recording errors were noted by the auditors, where
NRA biologists had recognised the presence of a taxon and placed an example
in the vial, but failed to record iIts presence on the data sheets. These
errors were termed “omissions”.

Table 3.1 Summary of the quality audit results

Total number of number of mean mean mean
samples taken samples checked losses gains omissions
1479 63 0.48 1.83 0.01

The audit results for NRA South West Region were good compared to the
results from other NRA Regions (see Kinsley & Ellis, 1991) and RPBs (see
Scottish Office, 1992). South West Region was one of three NRA Regions whose
audit results were considered suitable for defining a proposed target
distribution.

Figure 3.1 shows the variations between consecutive samples that were
audited. Poorer results early in the progranmme reflect the lack of
experience and training of staff. Very quickly the results inproved as staff
gained competence, and this was reflected clearly iIn the results for
individual staff.
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3.1.3 Overview of the ecological quality of the Region"s watercourses

The biological quality of streams and rivers in the South West Region, as
reflected in their macro-invertebrate communities, was generally good (Figure
3.2). Approximately 88% of the river length classified in 1990 was of good
biological quality according to the overall NRA Biological Classification.
The high proportion of good quality waters reflected the paucity of heavy
industry iIn the Region, and the fact that most of the larger conurbations
were near the coast and their sewage (representing that of approximately 70%
of the Region®s population) was discharged to the sea. The Iinvertebrate
fauna of the Region was particularly rich, which is probably a reflection of
the mild maritime climate. Other biological surveys in the Region indicated
that taxonomic richness at the fTamily level was not always translated to
richness at the species level.

Agriculture probably had the greatest inpact on water quality in the Region.
Unfortunately, macro-invertebrate communities are relatively insensitive to
eutrophication, which is one of the main ways in which agriculture impacts
freshwaters. Eutrophication was a widespread problem iIn the Region.
Agriculture 1is thought to have contributed to the blue-green algal problems
in many lakes and ponds iIn the Region during 1989 and 1990. In 1990 more

pollution incidents were recorded from farms than from any other identified
source.

Both the china clay extraction industry, and the largely discontinued metal
ore mining 1iIndustry had major 1impacts on the ecological quality of many
watercourses, particularly in the western part of the Region. Most of the
Region®s surface waters were neutral to acidic, and many were influenced by
the underlying metalliferous geology.

A severe drought 1in 1990, following a similar drought the year before,
affected many smaller streams in the Autumn, particularly in East Devon and
on Dartmoor, though it did not substantially affect the NRA Biological
Classifications based on pooled seasons® data.

Most of the larger rivers iIn the Region were of good ecological quality: a

few sites were of moderate quality, and none were poor quality (see Table
3.2). Poor and Very poor quality reaches were mostly on smaller streams.

Table 3.2 Ecological quality according to NRA Biological Classification of
rivers of different discharges.

km of river belonging to different discharge categories*

Class 1 2 3 4 5 6 7 8 9 10 TOTAL
A 673.9 525.7 517.9 209.0 142.9 86.6 48.3 15.8 O 0 2220.1
B 87.9 45.8 13.3 20.8 9.5 0 9.8 4.7 O 0 191.8
C 60.5 48 19.3 O 0 0 0 0 0 0 84.6
D 3.3 84 52 O 0 0 0 0 0 0 16.9

Note 1 See Table 2.1 for definitions of the discharge categories.
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83%

B: EQI ASPT
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434
88%

Figure 3.2 Proportion of sites belonging to different ecological classes
in 1990
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3.1.4 A cooparison of the NWC (chemical) River friality Classification and
the NRA Biological Classification of South West Region Rivers 1in
1990

At First sight it appears that the NWC River Quality Classification and the
NRA Biological Classification of rivers in the South West Region for 1990
were contradictory: the NRA Biological Classification indicated that most
rivers were of good quality, whereas the NWC Classification indicated that a
much larger proportion were of fair, poor or bad quality (see Table 3.3).

Table 3.3 Number of sites in each NRA Biological Class compared to
each NWC (chemical) Class

NRA Biological Class

NWC-Class A B C D Total
1A 56 3 1 0 60
IB 143 10 0 0 153
2 124 14 0 0 147
3 58 17 16 5 96
4 3 0 2 0 5
Total 384 44 27 6 461
rate

Before a realistic assessment of the disparities between the NWC Chemical
and NRA Biological classifications 1is possible, mismatches owing to
differences iIn their derivation must be isolated. Ihese differences are: Q)
that the chemical classification relates to conditions 1In a three year
period, whilst the biological classification relates to conditions 1In a
single year? and (2) that the chemical classification relates to worst
conditions whereas the biological classification reflects best conditions
(see Section 2.3.9). Both will cause the NWC Classes to be worse than the
NRA Biological Classes, but cannot be the cause of NRA Biological Classes
being worse than the NWC Classes. In this section, an attempt has been made
to quantify the mismatches that could have been caused by these differences
in the classifications.

A mismatch owing to differences in the period over which the classification
relates to was considered to have occurred when a poor chemical class was
assigned to a site where the chemical samples collected in 1990 alone did not
indicate such a poor chemical class. To do this, an NWC Classification
based on data from 1990 only was calculated for all sites and compared to the
NWC Classification based on data for the three year period from 1990 to 1988.

The chemical classifications derived from one year"s data are less precise
than those based on three years®™ data, because the number of samples on which
they are based is much less. The chances of missing occasional poor quality
that defines the 95 percentile conditions is greater with fewer samples, so
the single year classifications will be biased in favour of better quality.
The degree of bias has not been estimated. In many cases the chemical
classifications derived from 1990 data alone were based on only 12 samples.
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It 1s usual not to detei :ne an NWC-Class when there are less than ten
samples, because the precision is considered to be too low. Two sites were
not classified on the 1990 data alone, because of this.

A mismatch because the biological classification reflects only chronic poor
quality, whereas the JWC classification reflects the 95 percentile worst
short-term conditions was considered to have occurred when a poor chemical
class was assigned but less than 30% of samples reflected the poor quality.

NRA Biological Class A, representing <"good ecological quality®, covers a
wider range of conditions than NWC-Classes 1A and IB, which represent "good
Ichemical] river quality®. Because of this, two evaluations were undertaken
(see Table 3.4). In the fTirst evaluation it was assumed that NRA Biological
Class A equates to NWC-Classes 1A and IB (Assumption "a"). The biological
and chemical classifications were considered to match when a site was
classified as either: of good biological quality (Class A) and of good
chemical quality (NWC-Class 1A or 1IB); or not of good biological quality
(Class B, C or D) and not of good chemical quality (NWC-Class 2, 3 or 4).
In the second evaluation it was assumed that NRA Biological Class A equates
to NWC-Classes 1A, IB and 2 (Assumption "b"). The biological and chemical
classifications were considered to match when a site was classified as
either: of good biological quality (Class A) and of good to fair chemical
quality (NWC-Class 1A, IB or 2); or not of good biological quality (Class B,
C or D) and of poor or bad chemical quality (NWC-Class 3 or 4). In reality,
NRA Biological Class A probably relates to a range of water quality
conditions from NWC-Class 1A to somewhere between NWC-Classes IB and 2.

TABLE 3.4 Mismatches between the NRA Biological Classification and the NWC
Classification

Assumption Matches Mis- Biol Class NWC-Class Reason
matches worse than worse than (€)) ()
NWC-Class Biol Class Year Acute Other
"a"(A-1A-1B) 262 199 14 185 62 10 13
b (A m 1A-2) 363 97 37 60 27 29 4
Notes:
Assumption "a" » NRA Biological class A is equivalent to NWC-Classes 1A
and 1B
"br - NRA Biological class A is equivalent to NWC-Classes 1A,
IB and 2.
Matches - number of sites where chemical and biological
classifications "agreed" (see text)
Mismatches number of sites where the two classifications did not
"agree” (see text)
Reason « reason for the NWC (chemical) Classification being
worse than the NRA Biological Classification
Year * poor chemistry occurred in 1988 or 1989, not in 1990
Acute - poor chemical quality occurred in a small number of

samples (<30%) and therefore did not reflect chronic
water quality
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THe NWC Classification and NRA Biological Classification were in agreement
at 57% of sites, assuming biological Class A - WefC-Classes 1A-1B (assumption
"a"), and 79% of sites, assuming biological Class A - NWC Classes 1A-2
(assumption “b"). The true extent of agreement was probably somewhere
between these two values. Mismatches, where the NWC chemical Classification
indicated better conditions than the NRA Biological Classification owing to
differences in the period that they relate to (three years v one year),
accounted for 31% of all mismatches (Assumption "a") or 20% (Assumption "b").
Mismatches owing to the chemical classification being based on worst
conditions whereas the biological classification is based on longer-term
"best” conditions accounted for 54% (Assumption "a") or 30% (Assuirgption "b")
of mismatches. These are over estimates, because some of the mismatches
would have been because of real differences, or statistical error.

Although these estimates are subject to errors (real differences and sampling
errors are hidden), and bias In the case of errors owing to year, a
substantial proportion of the differences between the two classifications 1is
probably explained by differences iIn the classification procedures. None of
the mismatches where the biological classification was worse than the
chemical classification would have been influenced by these differences in
the classification procedures.

3.2 The ecological quality of individual catchments

The order in which the quality of each catchment iIs discussed in this section
is that of the catchment codes, shown in Figure 3.3.

3.2.1 Interpreting the tables and maps

The overall NRA Biological Classification is shown on the maps for each
catchment (Figures 3.4 -3.45). Biological classes based on EI ASPT and EQI
N-fams and the overall NRA Biological Classification are listed in the tables
for each catchment, as are the EQIs and biotic iIndices observed from the
samples. This data is pooled from all seasons samples. The data therefore
indicates the ecological quality achieved during 1990, but not variations in
quality that may have occurred during the year.

Sites with a RIVPACS suitability code of 1 (see Table 2.4) are distinguished
from those that were less suitable (suitability codes 2-5) on the maps. The
classification of sites with low RIVPACS suitability is less accurate than
those with high suitability, because RIVPACS*® predictions will be less
accurate. It is not possible to quantify the degree of inaccuracy.

The number of samples on which the EQIs and biological classifications were
based affects the EQlI banding used to define the biological classes (see
Section 2.3.7). The seasons in which the samples were taken are identified
in the tables of results for each catchment as codes: these season codes are
defined in Table 3.5.

The biological site codes are listed iIn the tables of results for each

catchment. Chemical monitoring sites covering the same reaches as the
biological sites are identified iIn the tables by code numbers (known as user
reference numbers). Both the biological site codes and the chemical site

user reference numbers are used to archive the raw data, and it is helpful if
these can be quoted when requesting further data for the sites.
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Catchments in NRA South West Region

1 Lim
2 Axe
3 Sid
4 Otter
5 Exe
6 Teign
7 Dart
8 Avon

9 Erme
10 Yealm
11 Plym
12 Tamar
13 Seaton
14 Looe
15 Fowey
16 Par

17 Crinnis

18 St.Austell
19 Fal
20Cober

21 Lands End
22 Hayle

23 Red

24 Gannel

25 Camel

26 Valency

27 Strat&Neet
28 Hartland

29 Torridge

30 Taw

31 North Devon
32 Lyn



Although not part of the Public Register, the biological data collected in
routine surveys is treated as if It were, iIn accordance with NRA policy.

Table 3.5 Season codes

Code Season(s)

1 Spring only

2 Summer only

3 Autumn only

4 Spring and Summer only

5 Spring and Autumn only

6 Summer and Autumn only

1 Spring, Summer and Autumn

Where EQI ASPT 1is poor, but EQI N-fams suggests good quality, organic
pollution (such as from sewage effluent or farm waste) 1is the most likely
cause of poor ecological quality. Organic pollution is also most probably
the cause of poor ecological quality where both EQlI ASPT and EQI N-fams 1is
lov, though some form of toxic pollution could also be responsible. Where
EQI N-fams 1is poor, but EQI ASPT is good, toxic pollution (such as from
acidic metalliferous discharges or industrial effluents) or habitat
degradation (such as canalization) are the most likely causes of poor
ecological quality.

There 1s a 9% chance of the classifications based on EQlI ASPT being
erroneous. There is a 106 chance of the classifications based on EQl N-fams
being wrong. The chances of misclassification are greater when the EQI 1is
near the band limits of the classes. Where there 1is a high risk of.
misclassification based on either EQlI ASPT or EQI N-fams, the general NRA
Biological Classification may indicate a different class. If both the class
based on a single EQI and the general NRA Biological Classification are the
sare, there i1s a lower risk of the EQI based on a single class being
erroneous.
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3.2.2 River Lim Catchment Catchment-1

The single biological monitoring site sampled in 1990 on the River Lim
indicated that the river was of good biological quality.
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3.2.3 River Axe Catchment Catchment-2

Despite being classed as having of good ecological quality, the River Axe and
many of 1its tributaries including the River Yarty suffered from
eutrophication. Although this was not evident from the biotic indices based
on the macro-invertebrate communities, It was evident from the fish and algal
communities. There was a permanent bloom of benthic diatoms at Whitford
Bridge throughout the year, and large stands of Cladophora and Ranunculus
were present in the lower reaches of the Axe during the Summer and Autumn.
The lower reach of Utabourme Brook was of only moderate quality iIn terms of
its EQI N-fams (though not its overall NRA Biological Classification) which
suggested a possible toxic influence, though no potential sources were
identified other than a Sewage Treatment Works (STW) effluent. The lower
reach of the Branscombe Stream was classed as being of only moderate
ecological quality owing to only moderate EQI-N fams. This was ascribed to
the effects of dredging at the monitoring site. This routine monitoring site
has since been replaced by another away from the area that is dredged, so
that the ecological quality of the lower Branscombe Stream is represented
better.
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3.2.4 River Sid Catchment Catchment-3

The overall NRA Biological Class of the lower and middle reaches of the River
Sid indicated good biological quality.
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3.2.5 River Otter Catchment Catchment-4

Two of the lower to middle reaches on the River Otter were of only moderate
ecological quality owing to moderate quality EQI ASPTs. This was ascribed to
organic enrichment, most probably from farming activities, though

abstraction may have been a contributory influence.

37



RTnnrnrM. CUGSIFK?(nr« CF RIVER QLWITY 1990 fit) MEC ID MWS
RIVER OTHR oaaM KT (CafairHit 4)

Site fto.
cr rep Vfateccourse Biological Site ttou MR

| Otter 50b iyfe br Hmore Farm ST 2212 1040
2 Otter 45nn s fpotbr fevridja ST 1983 0627
3 Otter 20fa m s Fbnd BriAp ST 1850 0310
4 Otter Tttaiys Clafperlare br ST 1638 0123
6  Otter SOa <ys bridja ttetzn ST 1422 0006
7 Otter 150w M/s br Ffeny Brides ST 1145 9870
8 Otter 5ttn iyfe br Ottery St ftuy Si 0937 9607
9 Otter 20tei mf s br Tiptxn St Jdn S/ 0895 9196
10 Otter Sl s foottor Gotten H ill SY 0873 8853
U Otter 25» <45 Otterton br Sif 0790 8524
13 Budlei”i Brook 2|t br Yettingtcn sy 0527 8570
14 - th  15n\3/s br R™eds sy 0718 8767
15 'tésfae Stream 2ta ivfe br fMuuutu sy 0797 9197
16 Fluxtxn Strain AdnM/a br Fluxton sy 0863 9283
17  febet H ill Streeu 25mtyfc br Salstoi tertcn sy 0883 9455
18 Tble 50n ' s bcidp Mill sr 0755 0335
19 Thle 28m<Vs br Ttelefotd sy 0895 9689
20 Vine \fcter 2m FAuton sigpoet Fferotan sy 1108 9914
21 Gittiaham Strwo Ittn tcp of field ftmereny sy 1343 9913
23 VikIf Lriy” id br VSmiford ST 1432 0060
24 Gissage 20n Otter anfluenoo ST 1528 0117
25  Cbct» Ralei4i strwra 50a ivVS fera Fbttd Icngwod ST 1630 0175
27 wid( straan I00ta iyfc fin be M ill Hose Ninety ST 1685 0293
28 orflo Breok Ito ivfc trade “urthan Phm ST 1925 0640
29 F&irook Stnon Lwiy” br t £ottoiy ST 1994



Site
Gxfe

0401
0412

0413

0414

0405
0415

0425
0424
0423
0422
0421
0410
0411
0420
0419

0418
0407

0417
0416

Chotdcal

Site

KMS001

HVIBO34

HMB009

FDAB024
PO48011

HVD022
HVIOIO

No. of
Sanples Saasc

3

K-£eb6

88 B B8 8 &

8%

AST

6.6

6.6

5.8

54
55

6.0

5.9
5.7

5.9
5.9

6.6

BQI
ff-fsCB

1.13

0.90

0.98

0.99
0.87

0.87

0.96
0.82

0.98
.U

1.04

m
AST

1.03
1.04
0.93

0.86
0.88

0.98

0.94
0.90

0.95
0.95

1.03

EQI OLASS

R-fajB  AST
A A
A A
A A
A B
A B
A A
A A
A A
A A
A A
A A

N tt Bio
fly s

A



Figure 3.7
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3.2.6 River Exe Catchment Catchment-5

The River Exe itself was of good ecological quality, except in its lowest
reach monitored at Trews Weir, which was of only moderate quality on the
basis of both EQI ASPT and EQI N-fans. The biologists reported difficulties
sampling at this site, which could have contributed to the poor
classification of this reach. The moderate quality of the upper reach of the
River Kenn was ascribed to organic enrichment, mostly from fanning
activities. This was confirmed by a detailed investigation by the Region®s
Freshwater Investigations Team (see National Rivers Authority South West
Region, 1991a). Most of the sites on the River Clyst, and the lowest reach
of its tributary the Cranny Brook, were of moderate quality owing to organic
enrichment, most probably caused by farming activities. “Hie poor quality of
the most upstream reach of the Cranny Brook was also likely to have been the
result of farming activities, though an industrial discharge has also been
suggested as the cause. Moderate quality in the River Culm at Higher Upton
owing to organic enrichment was ascribed to effluent from a paper mill at
Higher Kings Mill, as well as to fanning. The lower reach of Alphin Brook,
which runs through an iIndustrial estate, is canalised and was subject to
dredging; 1t was of moderate ecological quality owing to its EQI ASPT,
implying that organic enrichment also affected the Tfauna. The moderate
quality of the Northbrook was ascribed to urbanisation and storm-water
overflow; the biological data indicated that the contamination was largely
organic. The lower and middle reaches of Spratford Stream were of moderate
quality owing organic enrichment, most probably because of fanning, sewage
works effluent, and iIn the lowest reach because of effluent from a meat
processing factory.
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IS Clyst
19 Clyst
20 Clyst
21 Clyst
zz ayst
23 Clyst
24 Clyst

25 Geirdle Brook

26 fyloabaana stran

27 Pin Brook

28 Rally Brook

29 Q 3iv Brock
Ctwty Bttiak

31 Q aiy Brock

R Fbrd Stream
33 Alfhin Brock
# Alphin Brook
35 Alphin Brock
36 rtorttixuck

37 Cra«V

3 auttem Brock
39 OrestV

40

41 QmyVv

42 CtBBcV

43 Jacfacor Brock
44 Sxfctooke Late
45 Yeo (Qreety) [“Hitts
46 Yeo (CtBec”l
47 Yeo (QreecV)
48 Qilwsry Riwr

Biological Sits tene

Ida v/s fin bt Cburt Finn Dcford

75a 6/s rcpe bridy? Below Wiisford
25vn s be Vbuiorp

150tam' s Exebridge

150a ni s FtelfpOTy Bricfcp

25Qa <i/s Bolhan Intake lythecourt
30Cta w5 Tiverton New Bridge Karacty
175n 6/s to of field CbUipriest
150a 6/s SW Adilay

25an s footfceidfcp Bicklei<£) Castle
IOCt*6/s br Uijrwrtcn

90s iv™ Stafford Bridge

50b Dewick Br

Flood Itelief by fid) pass Itas Vfeir
A34rr Kanford 500 tys fbotbr Brentcn Fn
20a iys A379 br iyE Kmbcn

30a iyfe A33 be Qxrttess Vfear

30a iysj bridp Clyst

15n iy& br Clyst St Lawrence

50a tyS id bt Adnlyst Fana

2@ ABbr Brtacfclyst

100mnf s Witty Bridge

ISfts iys td be Clyst tauten

50a Iytt field br Clyst st ttuy
40a4”~ weir Wiraladb ftrk

175mn/S br Dynnrte Farm

15d lyS be Nsstatyne

200ad/s Al76 br Brtm

50a field br fturehayes

Tas iv™ bridge Qam afoid crossing
100b rd br V&difoid Fann

20n iyfc A30 br

10a Cynrrri's Bridga

30a 4~ footbe Alfhingtcn /3 A379 rd be
150a lyS ctuttees Vtar br

150a iys rd br Nuithbrock Kirk

752 Aehridjs Brides

prior to CrwcV Butoi Hase

75n tys foottridge Lottfc ftadw
150a iv” field br Whbstacott O&tages
150a iv™> be NMtm St Cyres

100a 6/s bridge CBkford Fann
Langford 12Qa 4/5 foottr

33BN blade pipe QreatV Bartcn
Rimeford 100N ford

50bi qA id br Qnstcns Kills

300a iVS be Downs Will

50a w/5 bridcpa Utcn

K7

£S 8573 3806
SS 9150 3387
SS 9347 2601
SS 9310 2448
SS 9510 2045
SS 9475 1513
S5 9484 1330
SS 9520 1170
SS 9528 1003
S5 9368 0690
SS 9353 0155
St 9223 9621
SC 9103 9360
3C 9242 9163
SC 9117 8663
SX 9527 8463
SX 9395 8940
ST 0363 0158
ST 0273 0005
SY 0115 9830
SC 9843 9760
3t 9748 9580
SC 9860 9357
St 9728 9165
St 9770 9015
SC 9883 9260
SX 9812 9435
SC 9836 8627
Sy 0382 9710
Sy 0135 9600
SX 9919 9527
sy 0091 9526
SX 8671 9288
SX 9130 9040
SC 9387 8948
SC 9403 9080
SS &182 0619
SC 8817 9817
£ 8485 0070
SX 8545 9997
SC 8798 9850
SC 9010 9673
SC 8983 9772
SC 8670 9963
SC 7596 9676
SC 8051 9849
SC 8525 9910
SC 8342 9855



Sits

0591
0547
0592

0536
0537
0586

0539

0562
0531
0532
0502

0501

0567

0510
0511
0s12

0506

0569
0570

0513
0514
0513
0571
0565

0505
0500
0557
0598
0558

0595

0596
0597
0562
0561
05100

Chatdcal ffo. of

Site Ssrples Seasons N-fiBB ASPT
HOBG00L
ROBQOCR 3 7 3B 6.8
FO50003
FDSE00L 3 7 0 6.8
FOSEQ02
ROSEDO3 3 7 29 6.8
POSB0O04 3 7 A4 6.5
RO5B005
RHIO06 3 7 35 6.0
RO50015 3 7 36 6.3
FQED00L 3 7 27 6.3
W5C002
FD50003 3 7 42 6.0
PDEDO04 3 7 24 4.8
FOSMO1 3 7 24 5.1
HJI5MO2 3 7 4 6.4
HJ5MO06 3 7 28 5.1
FD5B00L 3 7 2 4.4
RO56002
FO56003 3 7 R 5.5
FD56004 3 7 27 4.8
MKBO05 3 7 31 4.9
2052005} 3 7 3l 51
FOSB007
FCW028 3 7 37 55
BOB0O13
FD5B012
FD5M29
POSHO09 3 7 18 4.1
CD5B010 3 7 29 52
POSBQLL 3 7 28 5.1
1058014
FD5MO3
105MX>4 3 7 b 59
(C5M05 3 7 30 4.7
FOSM>26 3 7 2 46
HSJOOI 1 1 23 6.0
053021
H05J002 3 7 D 6.1
PDSJ003
IC5J0D
BDBIO4 3 7 42 6.3
FD5J018
SD5J017
PDBKDO3 2 4 24 6.2
FOSHDO4 3 7 36 6.4
FOBWI05
POSM)li 3 7 36 59

njt
N-faro

1.05

0.95

0.93
1.10

111
113
0.83

1.20
0.70
0.71
0.98
0.87
0.70

0.96
0.80
0.86
0.91

1.10

0.54
0.85
0.81

1.07
0.90
0.66
0.88

1.24

0.79

112

1.04

AST

1.07

1.08

1.09
1.05

0.97
1a
1.02

1.02
0.84
0.84
1.06
0.91
0.79

0.93
0.87
0.66
0.86

0.94

0.71
0.90
0.68

10
0.82
0.80
0.94

0.97

1.01

0.97

1.02

0.94

BCE CLASS
N-fets AST
A A
A A
A A
A A
A A
A A
A A
A A
B B
B B
A A
A A
B B
A A
A B
A B
A B
A A
c C
A A
A B
A A
A B
B B
A A
A A
A A
A A
A A
A A

fife Bio
(lass

> > >

> W W W > W>>ww >

w >0

> ww >

>



BBxcQCTi, ajffismcraTEM cr ravai qjlmjiy 1990 /w uox to fros
RIVES EXE OOUftMT ICatdwnnt 5) centiroad

Sito Ph.

CD ftp  Vbberoaurce
49 Fbnl Brook
50 Trciwy
51 Trcroy
52 Cole Brook
53 tolly Vioter
54 Bimrford Miter
56 Etotwnll Stream
56 CUbn
57 nilm
58 Oiln
59  ftiin
60 nilm
61 Oiln
63 Oiln
64 nilm
66 Qilm
67 Qiln
66 COLa
69 Vtavsr
70 ~Antford Stm
71 Sfpratford Strum
72 ~jratford Stroma
73 (term’s to* Brook
74 Steldxi stnen
75 Midford Stnen
76 nrfford Strean
7 ndford Strom
78 ttitenw>U Stnm
79 Bolhan River
00 lhorvertxn Stxeem
81 Bum
82 (Bit [Bo»l
83 Cdrt fD»J
84 loam
85 IEMN*1
86 LoMan
87 Itdowen Stroan
90 Qtlvnri«i®i Streera
91 Battotn
92 Brthem
93 tethenn
94 Irtn Mill Streera

Biological Site ftne

Hm tyfe br Ford Farm

40m lyls br Easterfecock

5Gta \w Yroford Bridge

7ora iv™ br Cbldbrooko

50n !'y£ Maath Bridge

I00a tyfe ccrtfl Achndgs Fana

56m 1}/5 tx Cfdefarocfoo

5Qn iyls br ttaorary lav

2ta 1y£E br Haiyodt

ICCta (Ve rd br QUIjnrtock

10n /3 footbr Uffailne

90s <ys Skiim's Fbm br

22Sa W s Hitier tt*tn br

25m iy£ br \festocfct

2sd cfa wair iy5 mill

3S0b tys br Silv~rten Mill

75n <5 Cblutbjdn br

25Cta <Js Sboto Qren Bridge

40n nf s HJ181 br

tt lyfc Locrard tt»r Brieve

s 03391 br Hwrtcn JUcticn
50m d/5 Fiw Bridges

ID& ij/5 br Harm's ft**

2Qa u/3 3iAo Faro Bridge

prior to Cirtesvell cmfl indbr pykrs
DjfaGweU Attay 30b lyte river split
25n lyfe rblm Bridge Ha™x*

prior to ftodConl ccrtfl

ICaiyfc Fto aidjas

23b lyS br cfp Thorvertm Ointh
5ttn iv”" footbr Bum Mill Run
SCaiy& A373 br BradlLsy

75m Dirt Bridge BidcJUsini

6Cta lyS wood tintdien W»d

400 iys chiafloran Bridge

2sn N A373 Bridge Tivartcn

75» <PFa bo field Widayes

ICta 9wjedxicta

5b ty& td hr Ransanba

T5n lyS rbwsant Ra A361 br Snllingford
50(ta n) br BoUbdjethlU infer pylcns
4(ta cite Irtn Mill Bridge Stuckeridja

MB

SX 7938
SX 7228
SC 7830
SC 7779
SS 8445
SS 8198
SS 7715
ST 1605
ST 1388
ST 1000
ST 0713
ST 0418
ST 0270
ST 0135
SS 9800
SS 9745
SX 9575
SC 9363
ST 0137
ST 0449
ST 0320
ST 0265
ST 0242
ST 1239
ST 1522
ST 1442
ST 1435
ST 1490
ST 1506
SS 9251
SS 9467
SS 8958
SS 9354
ST 0065
ST 0080
SS 9577
SS 9990
SS 9445
ST 0043
SS 9808
SS 9530
SS 9177

9769
9703
9900
9960
0451
0618
0043
1408
1391
1375
1279
1014
0677
0427
0102
0138
9970
9745
0392
1410
1160
0953
0885
0901
0636
1015
1352
08z7
1247
0220
0557
1250
0766
1836
1567
1256
1447
1397
2678
2378
2126
2082



Site
Corb

05104
05101

05103

05102
0516
0572
0517
0573
0518
0519
0574
0575

Chanical
Sito

FD5KUO
FO5*D03
FOsMM2
FO5*009
PD5J015
FD5J016

No. of

Sarples Saascrc

w w

w

~

N-fBB  ASPT
30 6.2
34 6.3
37 6.3
33 6.0
32 6.4
2 51
A# 55
36 55
28 52
23 4.7
32 6.9
32 7.0
35 6.9
39 6.6
34 6.6
35 6.4
37 6.8
29 5.7
32 6.1
A 6.5
38 6.8

fd
W—faes

0.86

0.97

111
0.98

0.95
0.82

0.96
1.04
0.84
0.69
0.97

0.95
1.2

1.16
1.03
1.0

1.0
0.84

0.95
1.0
115

m
ASFT

0.99

0.99

0.98

0.95

101
0.83

0.89
0.94
0.87
0.81
1.08

1.09
1.07

1.03

1@

100

1.0
091

0.97
103
1.07

EQU CLASS
tt—fm PSPT
A A
A A
A A
A A
A A
A B
A A
A A
A a
B B
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A

WA BLo
Class

>



EKUX2CSL CLAS5irHJtnCN CF RTVQI QLWJTV 1990 PtO DU X TO rws
KIVEH E<E (TOOfOir (CStdiiEnt 5) acntiiwad

Site No.

cn ftp  Vfeteroourse Biological Site ffocs It*
95 Bnxkey River 5ftau/s Broddxidkja Obttage bndjs SS 9238 2455
9%  Barle I0Cta \35 Simnsbath Bridge S 7695 3915
97 E&rle 150hi n/s ford TSot Steps SS 8667 3223
98 Barle I3 4~ Pixten Hill SS 9243 2631
99 Dene's Brook 30m m/s H*J<ridbp Brieve SS 8575 3012
100 Shenin Vbter 250>Vv/s bridge Ftoy Ifel! SS 8025 3540
101  IbdUao 2Qn ii/s bridp Ocfcolcfc Cutoe ST 0014 3077
102 Vé&thiel Brook 50b m/s field br iVS vfiahkfcall SS 9805 3266
103 Kidfeo 5Qn iyfc bridge Pixyocpee SS 9377 2658
104 Rilhan 25m\Js brir*a prior to toctfao SS 9573 3000
105 Qibgb 5A& tys footixidtje WLtheridp Run SS 9202 3500
106 tawiidi Vfeter 2 cj/s footbridge car park todish SC 9565 7673

107 Eawlish V*ter Dto vyS foofchr Brook House SC 9548 7679



Site — Chanical

Oxfe 1 Site
0540  FD5E012
0552  P09CO1
0553  ROSHDO2
0554  B09003
0555  HOSHOO4
0556  HD3CO05
0548  R05G004
0593

0549  RD5G005
0560  FD50009
0551  FO5G006
0507  FOSMZ7

05105

POSMJ27

fto. of
S*iples Seasons e

W wWwwwwww

N W Www

NN NN NN N

AN NN

40
30
28
32
26
32
32

36
33
13
31

AST

6.4
6.5
7.0
6.6
7.1
7.0
6.5

7.1
6.6
7.1
6.0

an
K~&bb

1.18
0.92
0.87
1.00
0.81
0.99
0.99

1.09
1.02
0.99
1.01

for
AST

1.01
1.02
1.10
1.04
1.U

1.10
1.03

1.10
1.03
1.12
0.96

GQE OASS

N*faiB  ASJT
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A

WA Bio
Class

>>»>>> > >

>> > >



RDALLEN/MAPS/V90.2 (EXEALL DRW)

Figure 3.8 Exe Catchment: River Exe (5 in part) NRA Biological Class-
1990
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Exe Catchment: Exe Estuary and Clyst (5A & B)
NRA Biological Class -1990

NRA

Nation#/ Rtvers Authority
South WestRegion v/

River Exe

i * Ec
Pin Brook > i

T—>»
\ Aytesbeard Stream
— N< "Ts

\ LAl -

/ PoBy Brook

Key to Biological

bewtiah Water V. Classifications
NRA Class A
N m NRA Class B
NRA Class C
NRA Class 0

Sampled but rot classrtad
Not sampled or classrtad

Suitability for RIVPACS prediction
Sampling sits O SLRabiHty 1

0 1 2 kn 3 * 5 Sampling sna = Suitability 2 or Less
- A im B, —m o m Samplirgsite m Notsamplad
Scale Sampling stav Caral =Not suftabla

RDALLEMAAPSVOO 2 (CATCH5AQ.DAW)

Figure 3.9 Exe Catchment: Exe Estuary and Clyst (GA & 5B) NRA
Biological Class - 1990
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066T -

org  aunbiy

juswyaojed 29

jeotbojorg wN (@ » ® Meg ST pEB W

f \ River Dart

mnwvnrton Stream j

Exe Catchment: Culm & Little Dart (5C & D)
NRA Biological Class -1990

River Exe /  River Culm

Spiatiojd River

60/ /

Bofwm Stream
Ito ortsbanfc Bran;

\

75
River Madford

BU

River Weaver

Key to Biological
Classifications

NRA Class A
NRA Class B
NRA Class C
NRA Class D
Sampled but not classified

Scale Not sampled or classified

River Exe Suitability for RIVPACS prediction

Sampling site OSuitatoiity 1 . . .
Sampling site = Suitably 2 or Less National Rivers Authority

Sampling site m Not sampled South WestRegion

NNALLEN/MAPS/V902 (CATCHSCD DRW]



Exe Catchment: Upper Exe (5E =H)

NRA Biological Class -1990

Key to Biological
Classifications

*NRA Class A

»\RA Class B
NRA Class C

*NRA Class O

1Sampled blit nor claserted
Nor sampled or classrted

Suitability for RIVPACS prediction
Samplirg sir® O Suitability 1

Samplirg sre = SLftabilrry 2 or Lass
Samplirg site m Not sampled

Sampling site V' Carai =Not sUtable

Exe Catchment: Upper Exe

Figure 3.11
Class - 1990
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National Rivers Authority
South Wast Region

/ “uflarRhw
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RMLLEN/MAPS/V90.2 (CA TSEFQH.DRW,

56 & 5H) NRA Biological
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Apaau)

19

wN (g %

jeo1bojoug

NRA

National Riven Authority
South WestRegion

Key to Biological
Classifications

NRA Class A

NRA Class B

NRA Class C

NRA Class D
*Sampled but not classified
"Not sampled or classified

Suitability for RIVPACS prediction
Sampfcng site O Surtrtb*ty |
Sampling site = Surtabilty 2 or Less
Sampfetg site m Not sampled

Exe Catchment: Yeo & Creedy (5J & 5K)
NRA Biological Class -1990

River Creedy

Rrwur Cufory

BarmafordWater

River Exe

RDALLDmMAPSMO ? (CATCtAJK DRW)



3.2.7 River Teign Catchment Catchment-6

Apart from the Aller Brook, the whole catchment was of good overall
ecological quality. Aller Brook was of poor quality because of organic and
inorganic pollution: its upper reach was affected by seepage from a
reclaimed waste disposal site and by pollution from a vegetable processing
factory (both these sources are to be confirmed by Pollution Control), and
its middle reach by a effluent from Kingskerswell Sewage Treatment Works
which was subsequently decommissioned, in 1991. Aller Brook was surveyed by
Freshwater Investigation Team in 1992, and a report is in preparation.
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BKICGICAL QASSTFTCTCNEN T RIVER OJ\LTIY 1990 AM) tftn< TO WNTS
RIVER TETCN 'TCmrfNT iCitchrent 6)

Site r>

cn

BNBREBRNRRBEEBGREGEELREBoo~v~oo s wn

8

5888 HRrBRR

Witerrurse

Halcin Stream
South Tfouyi RiN*r
Ptorth Tfeicpi
Teigi

TteKfi

TVngi

Tteigi

Tteigi

Telyi

Tteigi

Alier Brook
Aller Brock
AlLLer Brook
Aller Brook
Lfiid

Larcn

Lecnm

Blatchford Stream
Blatchford Stream
Ctnptm R»1 Stream
Ut"Drooke Stream
Unmake Stream
QxckatTMall Stream
Sand”~te Stream
livwrtcn Brook
Bolvsy

Bov'r

Bowy

Bo”™r

Badca Brook

Wray Brook

Wtay Brook

Kate Brook
Branhle Brook
Etoadn Brook
Baacfcn Brook
Baa+n Brook
Rookery Brook
Itookery Brook
Sowtcn Brook
IteerV Brook
Sootier Brook
Fingle Brook
Blackaton Brook

Biological Site ftere

1B uA foortbr H»e Bartm

7S tjA Leicti Bcfope

100m iVS Gidlaicji O»rk Hotel Rritfge
50hi clA Rehford Br uA Chagford

3ft* /s Clifford Bridge

50 mdA rd br (JA Bndfordmlls Whir
L20n nA Sfcara Rncij}

225m uA Qocmfce Bridge afp Wwwle Horse (RC)

400m (VS Ouflei~i Bndjs
100N nA New Bridga
300m tv's Ttei<ygridgB

HA Efckpnsnell fXjiping an c£p ftugsnsrt Pv
5m (Vs Ix(#e bank f'nor Chvo playing fielcfe

Wm <JA footbridgs Aller Otrhard
15myA fence Plyiroo Superstore ftnum
10mnA br Bagator Nill

25C» <Vs Sig cenfl  3Q» dA minor trib

20m <4A footbc Bradley Rirfc 200m nA cp
25mdA rd br 10mijA footbr Perry Farm

2m4A rd br Blatchford
25mgA rd br kngford Bricky
15m c(A discharge Hicfwr Sare’gate

BQpcaK 55mnA footbr prior to Twiyi confl

BN c(A rd br

15mnA rd bt Now Cross Kincpteicyitcn
75 i*A Ventiford Bndje

7=m4A Blackaller Brickp

3I0M4/S Drakeforrd Bridge

50m <ys road bridjs Little Bt
iys arm of imarcter Twinyeo FSira
100muA rtefcbridp

7AmnA btidj» Qeeley Churt

90* mA brid® Wwwle

45m uA rd br to Gan**

6m ijA Tteigi ccnf 15mi*A br

50m <4A bndjo Tbttiford Hoise
IOnyA Ifyrer BridjB

40m 4 A B3193 br prior to Tteigi
20muA footbr uA barytes none
30m cJA B3193 rd br proir to R Tteigi
150mnA Sowton Bridj*

10m4A Randy BndjB

10mdA br Clifford Bridge Park
115muA Fingle Bndje 3CnuA sicyi
7OmgA rd br

MU

SC 87%
SC 6828
SC 6772
SX 6940
SC 7812
SC 8343
SX 8425
SC 8470
SC 8580
SC 8480
SC 8573
SC 8948
SC 8798
SC 8763
SC 8708
SX 76%
SC 7805
SC 8508
SC 8360
SC 8560
SX 8719
SX 8660
SX 8575
SX 7617
SX 8685
SX 8470
SC 7380
SC 7891
SX 8316
SC 8427
SX 7573
SC 7855
SC 7885
SX 8592
SX 8487
SX 8075
SC 8368
SX 8433
SC 8255
SX 8376
SC 8343
SC 8199
SX 7811
SC 7433
SC 6783

8032
8760
8783
87%
8979
8720
8422
8135
7814
7630
7358
6630
6740

7050
7556
7352
7095
7289
7301
6908
7530
7397
9267
7481
7475
8370
8015
7671
7611
8003
8235
8025

8116
8231
8170
8169
8614
8670
8755
8928
8974
9001
8901



Site

0636
0615
0616
0607
0631

0632
0633

0634

0601
0623
0602
0624
0627
0622

0628
0629
0625
0626

0610
0611
0612
0637
0638
0613
0614
0639
0642

0641

Chemical

Site

HO6C001
F06C002
FO6C003
1060004
FO6C005
RD6C0O37
FO6C006
FO6C007
HOG0D08
PO6BO0L
FO6A001
HOBWOO2
POGA0O3
FO6M04
FO6B003
RO6B004
PO6B00S
FO6B006
FDBEBO07

HO6B012
RO6P013

W6B010
FDGBO50
PO6C001
RD6D0O02
HO6C003
FOGE004
HO6D012
POGD008
PD6DOU
FO6C055
RO6CO11
FO6C009
RDGBCD10
B060040
F06C013
F06C014
PO6CO15

PO6C052

Nd. of
Sanples Seascns

w

w

w W ww

w w

~

ENEENEENEEN ~

~N o~

N-HB

32

8B

15

88

58

31

®8

B8

24

29

ASPT

7.1
7.0
6.8

6.5

6.2

6.3
4.1

4.2

7.1
6.9

6.1
6.8

6.5
6.5
7.0
6.7

6.7
6.0
6.6

7.1
6.1

fd
N—faoB

141
1.25
1.48

1.01

1.02

1.06
0.54

0.94
1.05

0.95
1.18

0.94
0.92
1.35
1.01

111
0.82
0.79

0.79
0.92

EQI

asjt

L1
1.10
1.06

1.03

0.98

1.02
0.76

0.75

1.u
111

0.99
1.07

1.04
1.04
1.09
1.05

1.08
0.93
1.04

EQI CLASS

W—faBB

>

> >

> > > >

> >

aspt

>

> >

> > > >

> >

mw Mo

>

> >
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Blackaton Brook,* /

North Teign

South Te*Qn |
Hivet Bovey

Scale

Key to Biological
Classifications

NHA Class A
NRA Class U

NHA Class C

NHA Class 0

Sampled but not classified
1Not sampled or classified

Suitability for RIVPACS prediction
Sampfcng site O Sutabiity 1

Sampling site « Stability 2 or Less
Samplng site m Not sampled

Teign Catchment (6)
NRA Biological Class -1990

i Scotley Brook

\ .~ nM,U*rk "' Sowton Ofor*

NRA

Hngle Brook
————— X vt w w* |
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3.2.8 River Dart Catchment Catchment-7

The "whole catchment was of good ecological quality, except for the Ilower
reaches of the River Dart. At Buckfastleigh, the EQl N-fams indicated only
moderate quality, though this was not supported by the overall NRA Biological
Classification. The site was downstream from a disused metal plating works,
which may explain the toxic iImpact that was apparent there. Poorer than
expected taxonomic richness (as reflected in EQI N-fams) was also evident at
the next site downstream, at Riverford Bridge, and this was reflected in its
overall NRA Biological Classification of moderate ecological quality. The
site was downstream from Buckfastleigh S1W which discharges pesticides from a
wool mill. The biologists reported difficulty sampling at this site, and
this may have contributed to the poor taxonomic richness that was recorded
there. The most downstream site on the River Dart, at Totnes Weir, was also
of moderate quality, but here both the EQl ASPT and EQI N-fams were affected.
This reach suffered from eutrophication, which caused algal blooms during the
late Summer. This site was deep and was sampled by dredge, which gives more
variable samples than the pond-net, which may have affected the results.
Moreover, the site had a low RIVPACS suitability (suitability code 4, see
Table 2.4), so the classification is of low reliability.
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Dart Catchment (7)
NRA Biological Class - 1990
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Figure 3.14 Dart Catchment (7) NRA Biological Class - 1990
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3,2.9 River Avon Catchment Catchment-8

The lower reach of The Gara was of poor ecological quality overall, reflected
in its poor quality EQI ASPT and only moderate quality EQlI N-faras, which is
usually indicative of organic pollution. |In this case, the habitat probably
had a greater 1influence on the classification than water quality. The
monitoring site at Slapton Bridge was between two lakes fed by The Gara, and
was in a reed swamp. The water flow was very slow, and the site was almost
lentic. The site had a low RIVPACS suitability (suitability code of 4, see
Table 2.4) and consequently the predictions made by RIVPACS, and the
classifications based on them, were not particularly reliable. The site was
also difficult to sample, which may have contributed to the poor result.
Slapton Stream was also of poor overall quality, reflected in the poor EQI N-
fams and moderate EQI ASPT, which suggests organic pollution. Sampling
difficulties may have contributed to the poor classification, but the site
had low RIVPACS suitability (suitability code 4, see Table 2.4), so the
classification would have been iImprecise. The River Avon was of good
quality, except for its tributary Bala Brook which was of moderate quality.
Bala Brook®"s fauna was affected by discharges from a Water Treatment Works:
this was confirmed by a special 1investigation in 1990 (National Rivers
Authority South West Region, 1990).
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RDALLEN/MAPS/V90.2 (CATCH8.DRW)

Figure 3.15 Avon Catchment (8) NRA Biological Class - 1990
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River Erme Catchment Catchment-9

3.2.10
quality.

the sites surveyed on the River Erme were of good ecological
the middle reaches of the River Erme were affected by pollution
storm overflows and a sewage treatment works,

All
classifications based on the

In 1990,
incidents from a paper mill,
though these did not influence the biological
combined seasons® data.
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Figure 3.16 Erme Catchment (9) NRA Biological Class - 1990
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3.2.11 River Yealm Catchment Catchment-10

The River Yealm was of good ecological quality, except for two reaches on its
tributary, the River Piall. The upper reach of the River Piall was of poor
ecological quality (reflected in both EQI ASPT and EQI N-fams), and its
tributary Cholwichtown Stream was of moderate biological quality (owing to
poor taxonomic richness reflected in its EQlI N-fams). Both streams were in
an area heavily influenced by china clay workings. A 70% cover of ochre was
recorded on the river bed at the site on the River Piall, which is consistent
with mining impact.
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3.2.12 River Plym Catchment Catchment-11

The reaches surveyed iIn the Plym catchment during 1990 were of good
ecological quality, except for the Tory Brook. Although the EQI ASPTs
indicated moderate quality, the main biological 1inpacts were on species
richness: the EQl N-fams of the uppermost reach on Tory Brook indicated poor
quality, whilst the EQI N-fams of the lower reach monitored at Plympton
indicated very poor quality (though the overall NRA Biological Classification
at this site was poor Ecological Quality). China clay workings were the main
influence on this stream, and the toxic iInpacts on the macro-invertebrate
communities were consistent with this being the cause of the poor ecological

quality.
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Plym Catchment (11)
NRA Biological Class -1990
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Figure 3.18 Plym Catchment (11) NRA Biological Class - 1990
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3.2.13 River Tavy Catchment Catchment-12B, 12C & 12D

The River Tavy and its tributaries were of good ecological quality.

67



ranfiGKH, ciAssincTtncN Or ravm gjhjh 1990 mo mec to Wtfs
RIVEHtm CTOamJT (Grtdsmt L2D, L2C t 12D)

Site No.
cn ftp  Vbteccourse Biological Site Ptra N3*
1 Tawy Hill Bridfcp SC 5329 6049
2 Thowy ffarford Brickja SC 5056 7678
3 Tkwy Rally Sdcol SC 4913 7498
4 Tiewy Wtet Bridge SC 4774 7383
7 mfety Vtehford 9C 4699 7106
8 Thwy Daina Bridja SC 4769 6600
9 Ujvy mid Lcpwell Dou SC 4773 6513
10 ItaBCtai Pbliat Stre T"Brtai Fbliot SC 4722 6093
U Miltan Bra* point 4~ Milton Coodoo SC 4829 6479
13 VieQdcit fhctivale Bridge SC 5510 7512
14 VMkhaa Vferd Bndja SC 5422 7202
15 V*JJdw» Qadfoni Bridp SC 5044 7035
16  Vblldvn Grmofcn Bricfcje SC 4890 7101
17 Uafauzn ftritford Bridga SC 4495 7633
18 Tbrorton Fbliot Stre TSrartcn Faliat {tys trib) SC 4687 6090
19  Amarnto Break 22n iv® anfluen® cwtsoor SC 5717 8337
20 Lunbum A4ii]lamll fprinr tinP. linyl SX 4668 7191
21 ftotow Ha* ft Hose School SX 4930 7460
22 Vhllabnx* prior to Riw TSrwy SC 4921 7548
23 Bum prior to Riwr TSwy SC 4980 7618
24 CbLly ftoak Mar Tlow SC 5146 7765

25 Cholwell Brock Bra* T'vy SC 5081 7861



Site

1203
1280

1204
1282

1283
1201
1202
1212
1286
1287
1213
1284
1279
1285
1206
1207
1208
1209
1210
1211

Chamcai to. of

Sits Sirples Seesons N-fcus  AST
R12C001 3 7 28 6.8
K12C002

KLXD15

R12CD03 3 7 27 6.4
R12CIWS

1020)06 3 7 ] 6.4
1020007

R12B004 3 7 27 5.7
R12B001 3 7 36 6.6
macoi 2 4 24 7.0
KL2D002

R12D003

R12D004 2 4 31 6.5
R12CD09

RL2B005

RL20010 3 7 40 6.0
1020)21 3 7 K] 6.7
RL2CDU 3 7 33 6.4
1020)08 3 7 39 6.9
RL2CD22 3 7 <] 6.0
R12C019 3 7 25 6.5

HH
if—fa®

112

0.85

0.80

0.79
1.10
1.19

1.05

1.14
0.90
1.02
1.16
1.05
0.92

n

AST

1.06

1.02
1.02
0.91

1.02
1.10

1.03

1.07
1.06

1.08
1.06
1.02

EQl aAS
N-£am AST
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A

WM
Clee

A

> >

>>>»>>>



RDALLENfMAPSMO. 2 (CAT12CD.DRW

Figure 3.19 Tavy Catchment (12b, 12C & 12D) NRA Biological Class - 1990

69



3.2.14 River Tamar Catchment Catchment-12E to 12P inclusive

with the exception of a few smaller tributaries, all the watercourses in the
Tamar catchment were of good ecological quality. Latchley Brook was of poor
quality because of poor taxonomic richness, indicating toxic impacts. Run-
off from quarrying, and the acidic metalliferous geology of the catchment
were advocated as the underlying cause of this. The lower reach of the
Luckett was of moderate quality owing to poor taxonomic richness, probably a
result of discharges from a number of abandoned mines. The upper reach of
the Small Brook was of moderate quality owing to poor taxonomic richness:
land run-off, catchment geology, and metal residues from pig slurry were
suggested as the causes of this.
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Vfetenxurse

mOner
Ttar
‘Bear
Tomr
‘Caar
Hoar

‘tern*

lawr

TWBI

U*ar

Tarar

Tbw

Taror

tow

Tonu'

BLsrritiMi Strean
IbrtxrtAn Straara
UtctU*/ Btook

udtftt
Dnofel Strom
Dry

Diy

toy

my

my

Diy

Inry

Biy

Percent Vffetsr
Rerpent V*tar
fepait Vfeter
Lowlay Brock
Levlsy Brook
Lonley Brock

an
1*d

Quithsr ttock
Lew

Lew

CtrbAow Stream
Thrushel
ThrtEhel
IhriKhel

Ecological Site ftero

Bt£Efl6 Bridga

d/5 louet lanar late
fexbeer Bndp

toretcn Hill
Tfcrarsbene Brides
Bridpnile

Crowford Bridge
Té&nertcn Bridge

d/5 acnfluaics with Riwr Deer
Bcytm Bridal

Cruxtm Bridp
MathatfaridB

Eblsfn BridgB
(keystone Bridja
HYscfecickje

Onuslake Brides
prior to River ‘taar
Gnnmai Wbod

latdilsy

OldmH

Ludoett Brides

prior toHiw Tavy
U/S CBvicfetow cranaery
Trtndmow Bridgo

St dether Bridp
Giuhlett's Mill

TVo BridjBs

Ttatallmd bridp
Trararrel Bridje
Bnlsmll Bridja
Trolyn Bridfcp
Altamn Bridp

TW> Brides

tmdQaka Bridja

1"nlJB Brides
LouleybridjB

A386 road brides Ip£otd
Gtwnlanes feidjB
Sytahan arictp

Liftcn &idj»

prior to River lyd
Ctrbebow Bridja

prior to River lyd
auoess id cul\wrt nr cjarry
RitetnBad BridjB
Vftixhill Brieve
Stowford Bridge (Tbtnleiefi)

N®

SS 2009 1345
SS 2955 1070
SS 2957 0894
SS 2833 0850
SS 2832 0559
SS 2740 0290
SX 2872 9943
SC 3179 9739
St 3190 9726
SX 3288 9230
SC 3443 8830
SC 3497 8662
St 3566 8492
St 3683 8025
St 4001 7482
St 4332 7221
St 4325 7290
St 4138 7441
St 4090 7368
St 3697 7386
St 3882 7367
St 3388 7549
SC 1534 8704
SC 1704 Be47
SC 2052 8419
St 2410 8342
St 2X0 8180
St 3000 7969
St 3217 7710
St 3587 7704
St 2000 8288
SX 2728 8125
SC 2695 8165
St 3288 8237
St 3471 7970
St 3589 7878
SC 5211 8446
SX 4443 83a
SC 4291 8388
SC 3893 8477
SC 4268 8393
St 4854 8799
St 4268 8393
SC 4883 8898
St 4990 9127
St 4654 8987
SC 4280 8738



Site

17111
13113
1247
12113
1248
12114
17118
1249
12116
12104
12105
1239
12106
1214
1215
1288
1293
1216
1217
1292
1220
1218
12137
12128
1263
12129
12130
12131
1264
12132
1265
12133
1266
1290
1291
1219
1221
1222
1294
1223
1224
1226
1225
1227
1228
1297
1229

Charucal
Site

R121 D01
R12L.D09
R121 D06
R12L016
R12L002
RL2H)13
RL2L D03
RI2LDO4
R121013
R12J001
R12J002
R12X03
KL2J004
R12E001
KL2BDO2
R12T003
KL23004
R12B015
KL2E028
R12E016
RL2B007
R12BQ14
R12P001
1021002
R12P003
R12P0L2
R12KXM
WLZ2TO05
RUTOD
1021006
R12KJ10
i02K)07
R12P008
KL2E005
R12BD17
R12ES06
RL3TD12
R12F001
RL2FO011
R12TO02
R12F013
RL2F003
RL2F004
103=010
Riaoooi
1020002
KL2Q003

rb. of
Sauples Seascrs

w w

W wWwwN W

~

NN~ NN

N—faiB

&8

37
15

36

38

42

37

36
21

B REY

ASST

6.1

6.2

5.9

6.4
6.7
6.6
6.8
5.7
6.9

6.7

6.6

6.4

6.6

6.8

6.5

6.5
6.8

N-fanB

1.12

1.06

1.07

1.18

111
1.36

1.09
0.46

0.63
1.06

1.29

1.22

1.14

1.01
0.96
0.98

1.03
1.00
1.16
1.00
0.99
0.95

1.13

a?
ASFT

0.97

0.94

1.03

1.06
1.08

1.08
0.92

1.0
1.05

1.04

1.01

1.06

1.06

1.03
1.03
1.07

1.09
1.01
1.09
1.07
1.05
1.07

1.03

BJC CUSS
B—fara ASPT

A A
A A
A A
A A
A A
A A
A A
C A
0 A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A

KA Bio
fliggi
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HUXDQCT"t, GLA.'CTFICTETKN CF FIVER CIMJIY 1990 MO M IX TO
ravot T3WW OXtnftnr (c&tdnoit 12E to 12P indusiw) omtuiwri

Sito fto.
itp Vtateraxjrse

50 Thrushel

51 Breazle Vfcfoer
52 Brattcn Brock
53  VbLE

54  Violf

55  Wblf

56 Broadood Brook
57 Kmsoy

50 Kocoy

59 Ksreay

60 Kmsey

61 Kensey

62 Ttwy»ro Stream
63 Qiny

64 orny

65 Giray

67 Quuy

68 Qtroy

69 RnCord Ittn
70 Ottety

71 ottmy

72 Otteiy

73 Ottery

74  Ottety

75 ottmy

76 Bslcdxii“tWar
77 Cfcxiortty tfeter
78 Quctortty Wrtasr
79 Qnoitiv tfeter
BO Ttela Vbtar

81 Izra tato
82 Claw

83 Clw

84 Qw

85 Dost

86 Dht

87 Doer

88 aolossUl Stress
89 Dorriil Vicfoor

Biological Site

Tirtiay Bridje

prior to Riwr Thrushel
Brattcn Globally
Vitoek's Hill Bricks
Itexm Bridge

prior to Ri\rer Thnrfiel
Kallacott Bridge
Ffcidgll Bridge
fediarlick Brides
1tiBOOtt Bridge
tosport

St Leaunfe Bridja

Rad Ddwi Bridge
felwill Bridge — Quoditch
Aetanll Bridge

ftran

Boldford Bridge

Haale Bridge

Hmford

Otterton Mill

Tragin Bridgp
CSrwortty W«ter Bridga
IfeUfIScott Bridge
Yeolnbridja

ttnMiU Bricks

20&n S teuarino Bridge
QuAortty Bridge
prior to Rit«r Otteiy
prior to Ri\«r Ottety
BridjBtan

tow ftidp

daw Bridga

Clawten Bridjs

Ttatcott Bridja

fydbn Bridge

Ve&nscxrtt Bridge

Doer Bridge

10Ch (V& ffolswortty STW
Dux Bridga

rep

3 4171 8672
SC 4480 8924
SC 4677 9202
SC 4464 9425
SC 4141 8890
SC 4035 8638
SC 4065 8800
SC 2312 86%
SC 2675 6642
SC 2984 8498
SC 3262 8512
SC 3523 8485
SC 2672 8629
SC 4207 9851
SC 3937 9537
SX 3715 9258
SX 3645 8824
SC 3589 8617
SC 3736 9479
SC 1742 9087
SC 1885 9329
SC 2220 9170
SC 2844 8782
SC 3178 8737
SC 3456 8686
SC 2895 8818
St 2469 9267
SX 2672 8890
SC 2238 9144
SC 3410 8913
St 3412 9592
SS 3742 0068
SC 3536 9933
SX 3779 9696
SS 3354 0413
SS 3385 0144
a 3192 9734
SS 3387 0316
SS 2957 0279



Site

1230
1232
1231

1299
1234
1235

12124
1261
12125
1262
12126
12101
1236
12102
12103
1237

12uU8
12119
1255

12120
1257
1258
17172
1259
12123
1240
1241
12107
12108
1242
1244
1245
12109
1246

Chemical
Site

KL33XM
RLX3010
R120009
KL30005
R120006
50.23007
R133012
K12N003
R12U01
R12TO4
RLSJ005
102002
RLJO06
R13C06
KL2fi01
RL2CO7
KL2C08
R12HDO2
R13C05
KLMXM
RLJCO5
RLMXU
R12D02
B12U06
RLMKnN
103012
BIMIO
Kiami

H1MO08
R12J006
R12J005
KL2KD16
F12FDO1
R12W»2
R12KJO3
RIMM
JU2TDO5
H12B0O7
R121D12

Nb. of
Ssiples Seasons

w W ww

w

N NN N

~ ~

N—€ro

39
37
32
32
41
32
36
36

33

39

35

39

31

36
30

39
39

30
31

AST
6.3
6.6
6.4
6.8
6.7
6.7
6.8
6.5

6.5

6.4

6.3
6.7

6.4
6.6

6.3
6.4

6.5
6.5

6.3

6.3
64
6.3

59
6.1

m
N—fam

1.10
1.07
0.95
0.98
1.15
0.90
114
1.04

0.94

1.12

1.10
0.98

1.06
1.13

LLIfi
0.85

1.04
1.01

0.86

1017
108
1.08

064
0.87

B
ASPT

0.99
1.04
1.00
1.07
1.06
1.06
1.07
1.01

1.02

1.01

0.99
1.06

1.01
1.04

1.00
1.00

1.02
1.02

0.99

100

1.01
100

094
0.96

arcs
n—tadB AST
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
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HUXCGIOU, CLASSIFTCTtnm OF RIVES QLWJ1Y 1990 RV HtDC TO W»S
RIVERU N * OTOfOir (Gitdirent 12E to 12P inclusive) cnttiiued

Site Nd.
cn ffep  Vfatetbojrss

90 Dnrill Vtter

91 Shall Brook

92 Srall Brook

93 tinfamd (M u

94 Lanteral Vftter
95 tollanrnto Strwn
96 Buddie Brook

97 tortoitoui Stma
96 Dmstzple Brook
99 tyd

100 Chillatcn Straan
101 Violf

Biological Site tare

Dualstcre Bricfcp

Haactn Bridge

Yauldai Bridge

Fbttb

Mjretcn ftxnd Bridge
Hayne F*uo

BucUle fridge

prior to Riwr lter wir
iy& Gbles Mill ccnfLuETDB
prior to R iw Thrudiel
Chillatm Britos
Radford Nw Brides

N3?

SS 3013 0063
SS 3101 0730
SS 2997 0530
SS 2774 1116
SS 2757 0894
SS 3728 0255
St 4022 8989
St 4143 7374
SS 3452 0352
St 3922 8497
St 4325 8184
St 4188 8979



Site

1252
1253
1254
12117
1250
1243
12100
1289
12110
1295
1296
1298

Qmical
Site

RL2L.005
R121.011
R121008
RL2LD10
R12L007
R12D34

RL2H516

RL230s4

to of
Sacpd.es Swihuu
3 7
3 7
3 7
3 7
3 7

R—€aos

33
26
32

35
31

AST

6.3
5.8
6.3

6.1
5.9

BIT
N—-£ss

0.90
0.71
0.68

0.96
0.91

ECU
ASFT

1.00
0.93
0.99

0.97
0.93

BQI CLASS FTO Bio
N-Cans ASPT dag*

A A A
B A B
A A A
A A A
A A A



RDALLFWMAPSI/90.2 (TAMAMLL.DRW)

Figure 3.20 Tamar Catchment: River Tamar (12 in part) NRA Biological
Class - 1990
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Figure 3.21

Tamar Catchment:

Iy (X & 12P)

NA  Biological

Class

1990

ROALLCN/MAPSAWO.2 (CATC12PC.DRW)
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Tamar Catchment: Lyd, Thrushel & Wolf (12F &12G) 5

Key to Biological
Classifications

- in NHA Class A
| NHA Class B
NHA Class C
S NHA Class D
sBampled but not classified
Not sampled or classified

Suitability for RIVPACS prediction
Samplnfl site O Stability 1
Samplng site # Sutability 2 or Less
Samplnp site m Not samp*oo
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Figure 3.23 Tamar Catchment: Upper Tamar
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Tamar Catchment: Upper Tamar (12H - L)
NRA Biological Class - 1990 A

©
Nttions! Rtomn Authority
South Wee*tftogton

River Claw

liver Carey

Key to Biological
Classifications

— » NRA Class A
' NRA Class B
NRA Class C
NRA Class 0
Sampled but not classified

* «m»+ Notsampled or clessrted

Suitability for RIVPACS prediction
Sampling site O Suitability 1

Sampling site « Suitability 2 or Less
Sampling site m Not sampled

RDALLEN/MAPS/V90 2 fCA 12HIKLDRW)
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Scale
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Sampling site m Not sampled

\

*

13

River Carey

River Lyd

Rrvef Tamar

RNALLEMIAPS/V90 | (CATCVSMHDRW)



3.2.15 River Lynher Catchment Catchment-12R & 12Q

The sites on the River Lynher were classed as being of good ecological
quality, except for that on the Marke Valley Stream which was of poor quality
owing to poor taxonomic richness (the EQI N-fams was poor). The stream bed
at the monitoring site was completely covered by ochre. Metal liferous
drainage from abandoned ore mines were considered to have been the cause of

the poor ecological quality.
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manrarM. aAssmamm cr ravaiow jiy 1990 nv nox to iws

R3EH [mm OCOTOir (Catdirent 121 & 12Q)

Site Nb
cnrap Vfetenxurse

lyrfor
lyrher
Lyr+BC
lyrtor
tyrtnr
Iyrfier

tyrher

Caen's Brock
Kally Strain
Rally Stress

BREBowow~ousrwne

V&thsy Brock
14  Véthay Brook
15 Rrfyford Vfeter

16 Ticty
17 Hdv

18 Tidtw
19  Tickv

20  Ttooouib Strain

fferte Valley Stress

Biological Site Kbb

Trefaartha Road Bridge
Barriotjridja
Starabridtja

Bictcn Hill Bridge
Nstbridja

u/5 CL"per Bridja
Pillatm

Hitter Bridja

Bridge

lyB

C&dbbpit

I£tcn Ones

1yS BBstreet IhtakB
prior to River tyrtier
Trawortha ffetsh

iVij Posilva SIW
Butterdn Mill
Tillari Mill Bridkp
Tidaford Bridge

Til lari Bridp

MK

SX 2629 7782
SC 2732 7565
SX 2895 7385
SX 3215 7007
SX 3473 6809
SX 3513 6527
SC 3659 6318
SX 3848 6099
S| 3824 6235
SX 3467 7008
SC 3400 6888
SC 2862 7192
SC 2436 7636
SX 2610 7720
St 2322 7603
SX 2900 6890
SC 2952 6625
SX 3285 6188
SX 3451 5964
SC 3320 6200



1276
12141
1277

Chemical
Site

KL33027
RL3Q010
RUQO08

RUHJOI
P12PDO2
RI2HDO3
KL2CQ4
RI2TD06

NO. of

Saiples Seasons

3

w

W W ww

7

~

~N NN N

fi-SE ASPT
3 6.9
37 6.8
31 6.5
30 6.9
36 6.6
3 6.5
1 5.6
30 6.8
29 6.8
39 6.8
34 6.7
39 6.8

EQ
N-fans

114
1.12
0.93
0.93
1.04
1.00
0.51
1.37
111

1.15

0.96
1.15

Ed
AST

1.09

1.07

1.01

1.12

1.07

1.01

0.89

1.07

1.07

1.09

1.07
l.oe

SOI CLASS
N-fscB  AST
A A
A A
A A
A A
A A
A A
C A
A A
A A
A A
A A
A A
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Lynher Catchment (12R & 12Q) i |>
Rive. Lynher NRA Biological Class -1990

NRA

National Rivers Authority
South WestRegion

withey 3r

e »/ -
Marke VaHey Stream « \*KC- Kefly SO0k

Km
River TkJdy

Key to Biological

Classifications
am NRA Class A
n NRA Class B
NRA Class C
NRA Class 0

smmmmmmmEm» Sampled but not classified

» Not sampled or deserted
Suitability for RIVPACS prediction
Samplirg sire O Suitability 1

Samplirg site # StJtabillty 2 or Less
Samplirg site m  Not sampled

RDALLEN/MAPS/VBO.2 (CA T12RQ.DRW)

Figure 3.25 Lyhner Catchment (12R & 12Q) ~ra Biological Class - 1990
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3.2.16 River Seaton Catchment Catchment-13

The sites surveyed in the middle reaches of the River Seaton were of poor
ecological quality solely because of poor EQI N-fams, which is indicative of
toxic pollution. This was most probably caused by drainage from disused
mines, urbanisation and road run-off. Poor habitat probably contributed to
the poor ecological quality; the river bed at the site at Hendra was of flat
cobbles which is inhospitable to iInvertebrates; the site at Hessenford had
been channelised.
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BK1CGICH< OASSTfTCnnm CF Rivni guPUIY 1590 MO IMEC TO M S
RIVER 37dm 0aaMJJT (Otdirmt 13)

Site Nb.

cn ftp  Vbbenxurse Biological Site Mra res
1 Seatcn Qxw's Hast SC 2640 6938
2  saaten Hmfca Bridge SC 2650 6565
3 Seatcn fasela! SX 2754
4 Seatcn Cburtney's Mill Bridge SX 2878 6164
5  Saatcn Hassarfotd SC 3071 5740
6 saaton Seatten Baadi SC 3033 5450
7 nrtsiirt trib. at factory SC 2844 6207
8 Tramr Stnsero Bosocrxibc SC 2646 6758



(hatdcal
Sita

K13M01
R13M02
R13MO06
R13M03
R13A004
KDAOO5
R13AD09
RUAQ08

N> of
Saiples Ssascre PF—EE

3 7 28
3 7 14
3 7 13

AST

6.6
6.4

6.5

Ed
N-faas

0.84
0.43

0.38

Ed
AST

1.04
1.01

1.03

RIT C1AS

N-fara AST
A A
C A
C A

fflIAB
das



Seaton Catchment (13
NRA Biological Class -1990

f t

NRA

National Rfvart Authority
South Wast Rag/on

Key to Biological
Classifications

NRA Class A

NRA Class 8

NRA Class C

NRA Class 0

Sampled but not classified
* «m» ¢ No?sampled or deserted

Suitability for RiVPAICS prediction

Samplirg sto O
Samplirg site # Stitabilhy 2 or Less
Samplirg sre m  Nor sampled

RDALLENVAAPS/V90.2 (CATCH13.DRW,

Figure 3.26 Seaton Catchment (13) NRA Biological Class - 1990
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3.2.17 River Looe Catchment Catchment-14

The River Looe was of good ecological quality, except for Connon Tip Stream,
a very small tributary of Connon Strean. This was of moderate ecological
quality owing to its less than expected taxonomic richness. A 100% cover of
ochre was recorded on the stream bed. According to the Region®s pollution
inspectors, the strean was contaminated by leachate from an old waste
disposal site; the existing tip no longer discharges directly to this stream.
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EdXOGICM, CUtiStPTOMCN CF RIVER OLMJTY 1990 H&DUX TOW S
river itte oaoffNr {Gtxtnent 14)

Site Nb.
cn Veterendrs® Biological Site fine NR
1  East locx Rivet Vbntm %eor Bidjj SC 2325 6574
2  B'st looo Riwr looe Hills SC 2328 6465
3  East tooe River larellicn Mill SC 2507 6109
5  East Looe River Trussel Bridj® SC 2455 6205
6 ESst looe Riw«r tarilooe aridjj SC 2499 5956
7  Qtst Looe River teilwy Halt Svifeilace SC 2480 5719
8  Octvalls &roan IUalnems Bridge SC 2329 6574
9  Vest Ixice River Boastt Bridjo SC 2127 6353
10  Vfest law River Scawi Mill Bridja C 2160 6216
11 Vlest Ixx» River Qintttxidge SC 2189 5865
12 Mfest Looe River Sowden's 8ridj» C 2300 5562
U Gbidrunidt Straw Tte~rridc Mill BTidje SC 2060 5711
14 Omen Strsan 6/s tip site SC 1909 6245
15  Gtrroi Sttwn Trwillis Wood SC 1958 6185
16 Qntn Stiem
17  tolperto River talpeno SC 2073 5098
18  Qxnen Tip Strasn  Tip discharga SC 1891 6241



Site

1411
1412
1402
1413
1403
1414
1415
1404
1405
1406
1416
1407
1406
1409
1417
1401
1410

Chanical
Site

K14B005
R14D001
R14B002
B14B003
R14B006
R14B004
R14D007
R140D10
R140X31
R140002
R14C003
R14C011
R14CD05
R14CD06
R140008
Kl14/001

to. of

Saiples Seascns  N-fans

3 7 31
3 7 29
3 7 29
3 7 3
3 7 3B
3 7 3B
3 7 28
3 7 A
3 7 30
3 7 24

AST

6.3

6.0

6.3
6.6
6.9

6.6
6.6
6.9

6.6
6.0

Ed
N-fara

0.90

0.82

0.85
0.96
1.14

1.12
0.82
1.00

0.91
0.73

Ed
AST

1.00

0.97

1.01
1.09
1.09

1.06
1.06
1.09

1.03
0.96

EQI CLASS

N-falB AST
A A
A A
A A
A A
A A
A A
A A
A A
A A
B A

fflABio
Class
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Looe Catchment (14)
NRA Biological Class -1990

East Looe

ational RersAuthority Key to Biological
ational alrs Authorl Y o H
Classifications

South Wast Region
NRA Class A
NRA Class B
NRA Class C
NRA Class 0
Sampled but not classrted
Not sampled or classified

Suitability for RIVPACS prediction
Samplirg site O Suitability 1

Samplirg site * Suitability 2 or Less
Samplirg site m  Not sampled

FDALLENFFAAPS?V90.2 fTCA TCH14.DRW)

Figure 3.27 Looe Catchment (14) NRA Biological Class - 1990
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3.2.18 River Fowey Catchment Catchment-15

The Fowey catchment was of good ecological quality.



BKtixnoL O Assiriaaw cr ravmguPtnY 1990 m© dcc< to rore
htvh? pocz cranmjr (cstdemt 15)

Site ftn
<nrfp  Vbtemcucse Biological Sits A ib reR
1 Poney IbrroufccidjB SC 2066 7440
2 PRaey [anl™te SC 2230 7000
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Figure 3.28 Fowey Catchment (15) NRA Biological Class — 1990
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3.2.19 Rivers Par and Crinnis Catchments Catchments-16 & 17

Apart from Bokiddick Brook, none of the sites surveyed In these catchments
were of good quality. With the exception of Treverbyn Stream, the EQI N-fams
indicated poorest quality. China-clay extraction was purported to have
caused the poor ecological quality in all these streams. Ochre was recorded
at both sites on the Crinnis River and on Rosevean Stream, where a cover of
100 % was recorded. Rosevean Stream was one of the few watercourses in the
South West Region that was of very poor ecological quality according to the
overall NRA Biological Classification.
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Figure 3.29 Par and Crinnis Catchments (16 & 17) NRA Biological Class-
1990
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3.2.20 St Austell and South Cornwall Stream Catchments Catchment-18

The St Austell River and iIts tributary Gover Stream were affected by china
clay works. The upper and middle reach of the St Austell River and Gover
Stream were of poor ecological quality owing to poor taxonomic richness,
consistent with toxic effects and smothering by fine suspended particles of
china clay. The most downstream reach on Caerhays Stream, which was of
moderate ecological quality overall and poor quality in terms of taxonomic
richness, was affected by canalization and possibly also by saline
intrusion. Portholland Stream was of moderate ecological quality because of
a moderate class EQI N-fams: no causes were ascribed to this. Gover Stream
was sampled in 1990, but the site had such a low R1VPACS suitability that it
was rejected by the programme, and therefore could not be classified.
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Figure 3.30 St Austell and South Cornwall Coastal Catchments (18) NRA
Biological Class - 1990
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3.2.21 River Fal Catchment Catchment-19A (part), B, C, D & E

All the sites surveyed on the River Fal were of only moderate ecological
quality, whilst two tributaries sampled in its upper reaches, Bodella Brook
and Gwindra Stream, were of poor quality. This was probably the result of
the china clay extraction iIn the area. Bodella Brook was also influenced by
STW*s effluent. Unlike the upper reaches, the lower reaches of the River Fal
were of moderate quality, not only because of EQI N-famns but also EQI ASPT,
which suggests that organic enrichment also affected this reach. Calenick
Stream was of only moderate ecological quality according to its overall NRA
Biological Classification because of poor taxonomic richness, which 1is
indicative of toxic pollution. This 1s consistent with the effects of
mining activity that is known to affect the watercourse. All the sites on
the River Carnon and 1its tributaries were of poor ecological quality
according to their overall NRA Biological Classification. Toxic effects were
implicated as EQI N-fams was degraded more than EQI ASPT; in Baldhu Stream
and Hick®"s Mill Stream EQI N-fams was classed as very poor. These results
are consistent with the severe effects of metalliferous mine waters that were
known to discharge into these streams. The Perranwell Stream and the most
upstream reach of the Kennal were of good overall ecological quality, but of
only moderate quality iIn terms of taxonomic richness, the reasons for which
were unknown.
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Fal Catchment (19A (part), 19B, 19C, 19D & 19E)
NRA Biological Class -1990
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3.2.22 Helford and Lizard Peninsula Catchments Catchment-19A

Most of the watercourses in this area were of good ecological quality. The
Cury River and the Gurwalloe Stream were of poor overall ecological quality
owing to both EQI ASPT and poor (Cury) or moderate (Gunwalloe) EQI N-fams.
Both sites were subject to dredging, and eutrophication was reported in both
streans. Oil and tar were reported at the biological monitoring site on Cury
River.
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Helford & Lizard Peninsula Catchments (19A)
NRA Biological Class -1990
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Figure 3.32 Helford and Lizard Peninsula Catchments (19A) NRA Biological
Class - 1990
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3.2.23 River Cober Catchment Catchment-20

The most downstream reach of the River Cober was classed as being of poor
ecological quality owing to both its EQI ASPT and EQI N-fams. The
monitoring site for this reach was downstream from Loe Pool, a lake which
suffered severe bloomns of blue-greens iIn 1990 owing to eutrophication, and
exacerbated by the weather. Lacustrine influences would have affected the
fauna here, and there would have been some saline influences also: the site
had low RIVPACS suitability (suitability code 4, see Table 2.4). Bodilly
Stream was classed as of moderate quality on the basis of its EQl N-fams, but
this was not reflected In i1ts overall Biological Classification which was
good quality. No causes have been attributed, though the site had a low
RIVPACS suitability (suitability code 5).
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Figure 3.33 Cober Catchment (20) NRA Biological Class - 1990
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3.2.24 Lands ERd Catchments Catchment-21

The lower reach of Porthleven Stream was of only moderate quality owing to
both EQI ASPT and EQI N-fams. The monitoring site was slow-flowing and
silty, and the stream is known to be affected by mining. Chyandour Brook was
classed as being of poor ecological quality, largely on the basis of its EQI
ASPT, amplicating organic pollution. This was thought to be from urban
contamination at the sampling site; the reach was also subject to
channelisation. The two lower reaches of the Newlyn River that were sampled
in 1990 were of only moderate ecological quality. Pesticide contamination
has been i1dentified iIn this catchment. The lower of the two sites, at Newlyn
Bridge, may also have been influenced by an industrial estate. All the sites
in these catchment had low RIVPACS suitability: most were small maritime
streams, which 1is likely to have affected the accuracy of their
classification.
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BHXCGICAL OASSIFIOtnEN CF RIVE)
IPtTE QC SIHEWS 0aQMMIS (Crtdront 21 b part of 22)

Site no.

cn hiep

© 0N O h

5]

RRENBRBRIRBBEEHEE

Vbtenxurse

ftjrethlwen Straem
R>rthlem Stream
ffecazicn River
fteiazicn River
Fbrazicn RiNrer
Tregillowe Stream
Ttwaylor stream
fcGanomn Streera
Jteeiurran Strean
Chyarbur Brook
Lariggai River
Newlyn River
fteMyn River
Newlyn River
Nsmyn River
Ttereife Stream
Tfereife stream
Sarcread Brook
PidHlets Brook
LoiDaa Strean
C&m B J*raem

tafcerth Strom
Trsgoewd Straen
Zaroc Stress

Biological Site ffere

Heribo
ifEtxean fnm harbour
Kncledra

TtuthaU Kill Bridge
Guillen

Trythogcp

A30 Bridbp at Ctyanfcur
Kerogie Cobttage

A30 Brieve at Chyandxir
Vterry Itu) Bridge
Sidjtral Bridge

Buiyas Bridge

Stable Hifca

Ngmyn Bridge

Demis Place

prior to Nawi>n Rivor
Little SelLat Bridge
Bojswns

Ldcnma

Trwrolfe

faribecth Bridge

prior to sea

Zevror

1990 PH) TfUX TO IWS

N3*

SW 6284
SW 6275
SW 4944

3* 5247
SW 5256
SW 4764
SW 4612
SW 4788
9*4782
SW 4608
SW 4332
SW 4460
SW 4542
SW 4609
SW 4457
S/ 4519
SW 4231
9f 4321
SW 4500

4390
SW 4008
SW 3590
3*4540

2826
2505
3610

3257
3213
3183
3113
3222
3104
2995
3020
2910
2930
2914
3008
2932
2981
2661
2416
2520
2295

3235
3846



Site
Qxfe

2112
2101
2113
2121
2102
2114
2103
2104
2115
2105

2117
2U8

, Chamcal

Site

R2U013
R21/010
R21M28
R21A001
mwo2

R21A026
R21A022
R21A008
R21W21
R21A006
R21/007
R2LAOO3
B21A004
R2W527

=

R21WU
EZI M15

F22NX»

No. of
Sanples Seascts  ft—£9B

w

W www

w

~

ENEENIENERN

~

24

29
27
24

24

27

AST

5.4

6.2

6.3
6.5

4.9
6.0
6.3
5.5

5.8

6.3
6.4
5.9

BJt

o/»

0.82

0.97
0.90

0.70
0.87
0.84
0.74

0.73

0.92
0.83
0.97

EQI
ASFT

0.87

0.96

0.98
1.05

0.76
0.95
0.99
0.86

0.90

0.99
1.01
0.93

32 AASS

N-&HB  ASFT
B B
A A
A A
A A
B C
A A
A A
B B
B A
A A
A A
A A

CTABIo
Class

> >

o> >0

> > >
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3.2.25 Hayle River Catchment Catchment-22

The River Hale at Godolphin Bridge was of only moderate quality owing to poor
taxonomic richness. No causes were ascribed to this, though the effects of
mining have been suggested. Millpool Stream was also of only moderate
ecological quality, also owing to i1ts EQI N-fams: the site was subject to
dredging and channelisation which would have affected i1ts taxonomic richness;
mine drainage is also thought to affect this watercourse. The lower reach
of the Angarrack Stream was of poor ecological quality owing solely to its
taxonomic richness: this Is consistent with the effects of urbanisation and
channelisation which affected the stream iIn the vicinity of the monitoring
site.
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HKICGIQ4. CLASSLFIOtnm CF RIVQI QLMJIY 1990 M ) DUX TO W«5

WWE RIVER CKinftNr (Qtdmmt 22)

Site no.
cn tap

EREBoo~w~ooswner

IS

Vfictercouise

BDGuontf Stream
Kayle

Hayle

fayla

lbyle

Htyle

Kayle

itroe Strean

St Erth Straw
rtiLipool strnn
Godolfhin Stream
ffenoayjllan Stream
Axprradc Stream
£nga.rrad< Stream

Biological Site rfere

Tranac*

B 3303 bridja Qowen
Deyn Farm

Bimer Bridjn
Gocblthin Bridga
telifctxE

St Erth Gauging Staticn
Lelant

Traloeth

Mi llpral

0JBcha

Tranfchaal

tarfusker

Ihilladc — CfcfperhouGe

@R

SW 5610 3299
SW 6375 3467
SW 6205 3382
SNV 6115 3277
SW 5969 3246
SW 5664 3193

5493 3507
SW 5407 3647
9*5435 3558
SW5715 3138
SW 6043 3208
9* 6145 3306
O# 5885 3734
SNV 5699 3834



Site
Oxfe

2214
2210
2211
2212

2213
2205
2203
2217
2206
2215
2216
2207
2202

Chemical
Site

R22B014
R22B015
R22B001
H22B002
R22B003
R22B004
RZ2/005
RZff1018
R22BOD
R22B017
B22B016
R22M14
R22PD0O1

fb. of

Samples Seascrs ~ N-fdkE

3 7 21
3 7 29
3 7 28
3 7 25
3 7 15

AST

6.1

6.0
5.6

6.2

5.2

EQI
tt—€am

0.60

0.81
0.82

0.72

0.44

EQI
ASTT

0.77

0.95
0.90

0.92

BYC CUSS
H—6bb AST
B A
A A
A A
B A
C A

WA Bio
Class
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Samplng site + Sutabiity 2 or Less
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3.2.26 Red River, Portreath, Bolingey and Perranporth Catchments
Catchment-23

This catchment included streamns with some of the worst ecological qualities
in the South West Region. At both sites on the Red River the overall NRA
Biological Classification was very poor. In the upper reach monitored at
Rosegroggan Bridge this was the result of mine drainage and storm-water
overflons, and iIn the most downstream reach sampled from Qwithian Towans i1t
was the result of both mining and organic pollution (at this site the very
poor ecological quality was due to both EQI N-fams and EQlI ASPT). Although
it attained an overall NRA Biological Class of good ecological quality,
Roseworthy Stream was classed as only of moderate quality on the basis of its
EQI N-fams. The site was dredged in Spring 1990. The lower reach of the
Praze River was of only moderate overall ecological quality owing to i1ts EQI
ASPT, which implicated organic pollution. Reen Stream was of poor overall
ecological quality, largely because of poor taxonomic richness which may
have been the result of channelisation, though mining influences were
implicated in this reach"s failure to meet its chemical River Quality
Objective. Both the Portreath River and Porthtowan Stream were of very poor
ecological quality according to their overall NRA Biological Classifications,
largely due to very poor taxonomic richness, though both were also classed as
of poor quality by their EQI ASPTs. Both watercourses are known to be
affected by metalliferous drainage from disused mines. Trevellas Stream was
of only moderate ecological quality owing to historic metal ore mining, the
toxic influence of this on the macro-invertebrate fauna being evident iIn its
moderate quality EQI N-fams. Bolingey Stream was of moderate ecological
quality, and was subject to a number of iInfluences including the effects of
historic mining activity, dredging, and run-off.
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HKXCGIOL OftSSin CHNnCN CF RIVJE QLWJIY 1990 ffD DU X TO VMS
m> RIVER, PCFU370H, HXJTCEy i HHWTOOH QfInMUE (CabdiTEnt 23)

Site Ito.
cn ttp intercourse

1 Ited Riw

2 Rad Riwr

3 Rad Rivwt

4 Red River

5 Rad River

6 Iteeuorthy Streera
7 ftoeewrtty Strew
8 Rcsewdrtiy Strean
10 Praze River
11 Praze Rivwr
12 Raen Stream
U TfehicV Strews
14 Ttehicty Straan
15 TfehicV Stream
16 Itortraoth Strom
17 Radruth Straoca

18 Rjrthtown Stream
19 forthbouai Stream
20 ffenagissey stream
21 St Pcpas Straens
22 Trevellas Streea
23 fcranaortii Straw
24 fti tapMti) Stream
25 ftjrrarporth Stream
26 Boling” Stream
27 Bolingay stream
28 Holywell Stress
29 Itolyuell Strean
30 ftorth Jato Stream
31 Qartxoae Strain
32 ffema Straw
33 ftiwartha Strum
34 forth Joto Stream

Trearble Stian

w
al

Biological Site tare

yi/s Braa Tin \orfcs
\is South (lofty Mire
RDeectogjn Bridge
Kieve Bri-dys
Odthiai Ibtss
Brtetoe Bridge

tfenoaielLin
Prase—an—Beeble
B&rrifper

Ransgate

Tblvacktn Bridge
old Mscrose

Chente

Bndga

Nxth Cbmtiy Bridja
Bans Vile
ttorthbouai Bridp
Mragissey Bridge
prior to culvert St Agss
u/s Ttevalance Cbve

Silvenell

Pleasure Gdntara tanpjrth
terro«ll

ftnoBra Bridkja
Tralasks

Ifolyvdl Efcy Bridfcp
ItWMh

Pi~ilio Qnfcreee
Pigallie IM a
ftrmrtha

prior to beach
Ttinklet

K »

3* 6692
9/6615
SW 6438
9* 6292
SW 5680
3* 6404
SW 6304
SH 6064
SW 6409
9*6334
SW 6420
94 6633
9*6513
9*6298
9*6708
9*6899
SW 7141
SW 6954
9*7)82
9*7212
9*7284
9* 7471
SW 7468
aw 75®
SW 7691
9*7604
9*7894
SW 7680
9*7900
SW 6870
9*6873
SW 7583
9*7728
SW 7842

3017
4088
4197
4228
4200
3765
3907
4097
3558
3815
3845
4220
4327
4238
4495
4379
4795
4740
4638
5128
5166
4770
5055
5396
5287
5432
5679

5967
4528
4529
5226
6039
5606



Site

2314
2315
2301
2316
2302
2303
2317
2304
2318
2305
2307
2320
2319
2306
2308
2330
2331
2309
2323
2332
2310
2325

2312
2334
2311
2328
2313
2333
2321
2322
2327
2334
2329

Chendal
Site

R23A001
HZ3NJ02
R23M03
R23A005
R23M06
R23A038
H23M08
R23A009
R23A045
H23MJ37
K23wWo07
K23P042
RZWMI

R23A017
R23WJ15
H23M14
R23NM3
R23ML3
R23A052
R23MJ16
K23M51
H23M46
R23A047
H23MJ12
R23HM8
R23M11
K23NJ49
R23W10
R23A103

R23MJ61

N> of

Sarples Saascrs R—fans

3 7 1
3 7 5
3 7 28
3 7 27
3 7 30
2 4 12
3 7 28
3 7 8
3 7 U
2 6 1B
3 7 31
3 7 23
3 7 32

AST

5.0

3.4
6,8

6.1

55
53

6.0
4.5

4.5

6.1

6.5

5.1

5.9

ECU
N—£am

0.03

0.16
0.84

0.75
0.88

0.41

0.81
0.24

0,33

0.63

0.66

0.92

Ed
ASFT

0.79

0.56
1.08

0.98
0.87

0.83

0.95
0.70

0.72

0.97

1.04

0.82

0,99

EQI GASS NAB
R-Qoos ASPT das

0 B D
D D D
A A A
B A B
A B B
c B c
A A A
D c D
D c D
B A B
A A A
B B B
A A A
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3.2.27 River Gannel Catchment Catchment-24

The River Gannel was of good ecological quality. Treloggan Stream was of
only moderate ecological quality owing to its EQl N-fams. There has been
concern about its water quality for some time, and a number of pollution
incidents have been reported on it. Although measures have been taken to
improve its water quality, including the removal of potentially polluting
discharges, water quality problems persist.
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BDJCGKTIL OASSirkKJmEM CF RIVERgMJ 1Y 1990 rt® HEEX TO WPS
RTIVEHOM 11 acafoJT (Qtdmsit 24}

Sits no.

o Vbtenxurse Biological Sits 1&ib N3*
1 Gamal Pomse 9* 8846 5826
2 Gjmei Kastle Kill Bridge 9* 8510 5925
3 Garrel Quills Gaiging Station SW 8301 5929
4 Gvnal Ttevenper SW 8194 5983
5 ftowlyn &st Streera ftjsedistcn Sw 8171 5877
6 Berry Strasa Bar# rill BridjB 9*8421 5739
7 Bany Stream Treverry Mill Sw 8373 5600
8 &st Vhaal ftea Str East Vheed Bose Bricks SW 8346 5523
9 East Vheal Ifcse str fbtha Bridge 9f 8387 5632
10 East Vhm1 ftjse str Baiy Brides SW 8377 5712

Treiog”i strum A3075 rairfataut: SW 8196 6007

c



Sits Chamcal Nb. of 03t EQI ny class HA Bio
Ocfe  Site SanpJ.es Saascns N-fa®  AST N-farg AST N-£skb  AST Class

2410 R24M08

2402 R24A005 3 7 30 6.6 1.14 1.04 A A A
2403 R24MO6 3 7 % 6.6 0.97 1.04 A A A
2411 R24A009

2405  R2AAOL2 3 7 e 6.7 0.98 1.06 A A A
2406 H24MO04 3 7 3 6.4 0.97 1M® A A A
2407 R24M10 3 7 37 6.4 1.06 1.02 A A A

2412 R24A001
2413 R24A003
2408 R24A011 3 7 30 6.4 0.87 1.01 A A
2404 3 7 id 5.0 0.74 0.98 B A B
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3.2.28 Porth, Gluvian, Menalhyl Catchments Catchment-25A

The watercourses iIn this catchment were of good ecological quality, except
for the most downstream reach on Harlyn Water. This was of moderate quality
owing to both 1ts EQI ASPT and EQI N-fams, suggesting that organic enrichment
was a problem. The reach was considered to have been affected by the
drought, and by effluent from septic tanks. However, the biological
monitoring site was in a reed-bed where the water was barely flowing and
naturally rich in organic detritus: the site had a low RIVPACS suitability
(surtability code 4, see Table 2.4), which would have reduced the accuracy of
the classification. A new monitoring site is to be considered upstream from
the lake on Harlyn Water.
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HHIDGIC7NL OASSIFKTaTCT) CF RTVEP (JWJIY 1390 HO DU X TO PWS
RRmMm dWIW £H u m OOOTfNES (Crtdmrit 25A>

Site no. Site
cn ftp  V4tonxurse Biological Sita fine rai Oxcfe
1 torth Strwn Ttegrose Fbrd Bridja 3W8825 6162 2525

2 forth Stxaan Makrcoose SW8621 6212 2501

3 Rrcth Stream Rialten Brides 9* 8478 6231 2502

4 St Stiwn vhipg&itfeny SW 8373 6338 2526

5 Mxntjoy Strom Tmassick Bridge SW 8606 6179 2536

6 M—rattyl Ttemte 9* 9266 6461 2527

7 ftaialhyl St CbImb ftajor Bridge 9* 9145 6398 2528

8 <Vs st Cbluib SIW 9*9046 6412 2529

9 teratfyl St nw~n Bridga SW 8730 6W2 2503

10 Msralhyl ffeugan Rarth Bkidge SW 8492 6715 2530
11 fenross Stxvan Penrose SW 8748 7061 2533
12 TrwjitiUian Streera TraptilUan 9* 9269 6323 2531
13 Heterth Stntn feterth 9*9434 6356 2532
14 Gluiwn Strata Gluivan SW 8629 6693 2504
15 RjrthortJw Stiean fbrthccttsn Rwi Bricks SW 8597 7206 2505
16 Harlyn Witar fterlyn Bridge SW 8802 7532 2506
17 St Cferryn Brook Ttwwjlos SW 8885 7431 2534



Chemical

Site

R25WD04
R2TO09
R25A005
R25A013
H25M15
R25M14
R2SA001
R25A011
R25P002
R25A003

F25M16
P25W017
R25A018
Raooe
K25KXT7

to. of
Serples Seascns M—fans

w

31

31

AR

AST

6.0
6.2

6.5

6.6
6.1
5.0

Ed
R—fana

0.89
1.01

1.03
0.92
0.63

Bd
AST

0.95
0.90

1.02

1.03
0.97
0.88

EQI CLASS

N—fanc ~ ASET
A A
A A
A A
A A
A A
B B

ra& eic
Class
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Porth, Giuvian & Menalhyl Catchments (25A)
NRA Biological Class -1990

NRA

National R tvrt Authority
South Wast R+gton

/. . = Keyto Biological
Brook » Classifications
NRA Class A

NRA Class B

Hartyn Water NRA Class C
NRA Class 0
Sampled but not classified
Not sampled or classified

Suitability for RIVPACS prediction
Sampling site O Suitability 1
Samplirg site % Suitability 2 or Less

Samplirg sitt m Not sampled
=D(-.hno-han S-"ear--

Giuvian Stream \

i Menalhyl Stream

# T 13
m

Reterth Stream

St Mawgan Stream 7 .o

V- Mregataian Stream

\ Porth Stream

Mountjoy Stream
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Figure 3.38 Porth, Giuvian and Menalhyl Catchments (2A) NRA Biological
Class - 1990
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3.2.29 River Camel Catchment Catchment-25B, C & D

All the reaches monitored in the River Camel catchment were of good
ecological quality, with the exception of Dunmere Stream, which was of
moderate ecological quality. This was because of organic pollution (both
EQlI N-fams and EQl ASPT were affected) from an urban area upstream from the
site.
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Hiixnn®L ciAsirrotnm cf ravot quality 1990 m> m k to rws
RIVER C7WL COOMOT (Catiimnt 25B, CIDI

Site No.
cn tap Vfttenxurse Biological Site ffere MR

1 Qnel SlaucjTterbndge SC 1089 8559
2 Qnel G*nelford Bridge a 1067 8343
3 Qnal fereantM SC 1043 8278
4 Onel Trecaufi Bridge SX 0968 8057
5 Orel Cm Bridge SC 0890 7790
6 <2nel Wilford SC 0849 7519
7 Orel Tresarret Bridge SC 0882 7317
8 Oral Hellarxbridge SC 0650 7150
9 (2nel Dunrare Bridge SC 0484 6780
10 ftwal Itastallcn Bridge SC 0354 6741
11 Crel Grogley SC 0144 6860
12 Gael (bibcock SC 0145 6940
13 Issey Brook ffelLingay SW 9212 7171
14 /table St few Ford SC 0211 7678
15 table Chapel Male Bridge SW 9988 7535
16 RjlrorLa &reom ftkorla 3* 9835 7159
17 Allen ttii~rtarall Bridge SC 0715 8067
18  Allot Kellygrem Bridge SC 0456 7591
19 Allen Slatfedbridge SC 0106 7145
20 aiallowW ar Jbrdsn SC 0912 7790
21 Urthem Vé&thiel Bridge 3* 9971 6590
22 Rjthem Grogley Daws Bridge SC 0157 6777
23 Dalabole Stream Nntoll Grem SC 0701 8221
24 Laniuat Stran Laniwt St 0358 6456
25 Loiiuet Streep Hoopers Bridge SC 0388 6546
26 Lanivet Strom fcstallen EX 0355 6730
27 St Lawran Stream A389 Bridge SC 0525 6586
28 St Laurence Stream iy” St Lawrwx* SIW SX 0456 6690
29 St Lawrmoe Straws prior to River Oral SC 0432 6732
30 Onnre Streen Qron S| 0475 677)
31 CleihaMiter QeriooMber St 0688 6877
32 d» L«* Ri\«r Bradford Bridge SC 1140 7593
33  di tifk Riwr Keyfaiidjs St 0890 7390
34 Stamen Stream TtBcams SC 0978 8053
35 Qrowc™ stran Nsvfall SX 1110 8016
36 avicbtcw Stream Ttegoodtall SX 1069 8327
37 Blisavl Stream Lav"thsn Mills SC 0905 7301



Site

2537
2510
2538
2539
2540
2541
2542
2543
2544
2511
2545
2546
2507
2535
2508

2523
2553
2524
2551
2547
2512

2513
2514
2548

2515
2516
2549
2517
2518
2521
2522
2519
2552
2520
2550

Oanical
Site

R2SB021
R25B001
R25B022
R25B002
R25B003
R25B023
R25B004
R25B005
R25B006
R25B007
R25B008
R25B029
R25A024
R25W10
R25M06
R2S0053
R25D001
R25D002
R25C003

R250027
R25B028
R250009
R25ED14
R25B015
R25B016
R25B017
R2SB040
K25B038
F250026
R25B018
R250D01
R250D02
R25B025

R2MJ24

ffo. of

Sarples Seascns

w w

W wwww

~ o~

N NN NN

N—Caru

32
37
41

39

29
30

BHN 8

30

39

AST

6.4

6.4

6.3

6.0
6.4
6.9

6.6

6.8

5.9
5.9

6.5
5.9

55
6.8
6.8
7.0
6.9

6.8

reQne

1.04

1.00

0.99

0.89
1.03
1.23

l.oe

0.89
0.91

0.97
0.88

0.60
1.06
1.57
0.96
1.13

as
ASPT

1.00

1.00

1.00
0.99
1.04
1.08

1.03

1.07

0.92
0.93

1.03
0.94

0.87
1.07
1.05
1.08

1.07

BQI CLASS

R—faoB  ASPT
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
B B
A A
A A
A A
A A
A A
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3.2.30 Valency and Crackington Streams Catchments Catchment-26

All the streams iIn these catchments were of good ecological quality.
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hiiicgical o~ fflmcTtnm cf riveh glwjty 1990 dMm ix to pws
VMINCY L OVCKDCICTI SIEEWG oanm ns {Cafodrmt 26)

Site no.
cn Vbtenzurse Biological Site Rna
1 V&imey /ttferten Ford
2 Vadaxy Bascastle BiidjB
3 Qaddjigton Stream Cradungtcn ttacn Bridge Cast
4 Nillook Stream Hillock
5 Vbnsai W&ter Vtaccn
6 Rngald Stream CrackingtCTi tfevsi Bridge Wrest
7 Lesnevfch Stream Ifalamiling

N3*

SX L377 9128
SX 0988 9128
SX 1432 9677
SS 1849 0000
SS 1962 0099
SX 1432 9647
SX 1244 9070



Site
Gxfe

2605
2601
2601
2603

2606

dmciAl
Site

R26A006
R26M03
R26MU1
R26M04
R2fi«Xfi
B2MJ02

m. of

Sarples Ssascre

w

~

R—fara

8 RrQ

AST

6.8

6.6
6.1
6.8

SGI
R—£ans

0.90

1.10

0.90
1.07

m
AST

1.07

1.03
0.95
1.06

EQI CLASS

N—fam ASPT
A A
A A
A A
A A

MM Bio
Class



Figure
- 1990

3.40

Valency ad Crackington

Catchments

(26) NA Biological

Class
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3.2.31 Rivers Strat and Neet Catchments Catchment-27

All the streams surveyed iIn these catchments were of good biological
quality. The IiInvertebrate fauna iIn the Bude Canal at Falcon®"s Bridge was
probably not of good quality, though it could not be classified because it

was a canal, not a stream.
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BMCGIO'L OJSSFTCTCNCN CF P3VEK QIWJIY 1390 WD M IX TO fw5
oaat&ns @Qd m t 27)

raves suwr &

Site no.
cn rep

© oo N U DdWNPRE

[ETN
SR&ERESB

Wrtijrtrurs*

Strat

Strat

Strat

Strat

Qxfe Oral

arfe Oral

Nwt

Noet

Jacxb Strom
South Vteek Stream
Qxnfcevall™ Stress
hterslard Streero
TidB

Grireccfct Stream
&ife Oral

Biological Site Kub

Bush

Stratton

Hale BridjB
ftxd" idfcp
oS idge
F~lcm Bridge
UngftmJ Bndj?
Hale Bridja
tfeMidU Bridge
Kitshan
Qrkpool Orttago
Goccctm Kill
Tidia Brudkfi
Cross Lanes

200m iys Radi's Bridge

MS

SS 2329 0769
SS 2201 0645
SS 2182 0377
SS 2124 0477
SS 2111 0479
SS 2074 0607
SS 2353 0086
SS 2183 0330
S( 2153 9873
SS 2315 0027
SS 2025 1165
SS 2324 1725
SS 2060 1482
SS 2472 0640
SS 2112 0461



Site  Chsidcal  No. of Ed mi njr QLASS FRA Bio
Gxte Site Saples Seatsons . N-fanu AST N-£s18 AST AST Clbss

2710 R2TPO15
2711 R27P001

7702 R277002 3 7 38 6.0 1.04 0.95 A A A
2703 R27M03 3 7 36 5.7 0.99 0.91 A A A
2712 R27N309

27W R2TM10 3 7 17 4.5 0.50 0.75 Cc Cc Cc
2705 R27M07 3 7 6.4 1.06 1.01 A A A
2706 R27M08 3 7 36 6.4 0.98 1.02 A A A
2707 R27A006 3 7 3 6.5 1.07 1.02 A A A
2701 R27A005 3 7 32 6.2 0.89 0.98 A A A
2708 R27MU 3 7 37 6.4 1.10 1.01 A A A
2709 RZ7P016 3 7 # 6.7 1.04 1.05 A A A
2715

2714

2713



RDALLENHMAAPSWO.2 (CATCH27DRW,

Figure 3.41 Strat and Neet Catchments (27) NRA Biological Class - 1990
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3.2.32 Hartland Streams Catchments Catchment-28

Both the Wercombe Stream and Abbey River were of good ecological quality.
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BH3H30T. eUSSFFICHNEH CF RIVER QLNXIY 1390 rtC DU X TO WNF5
HNOUVD SUt~C OOOt'’ENE (Catdnuit 28)

Site to.
cn fbp  Vfttflrcourse Biological Site Ftee

1 Vfelcenb* Stress 3Qn tys focfche The Ftennitaga
2 Ptbej River Kutlni Afcey SCtau/3 br
3 Lyne Brook 15m iy5 waterfall

K>»

SS 2160 1830
SS 2383 2488
SS 2258 2353



Site
Qxfe

2801
2802
2803

Chsnical
Site

R28MX35
R28A003

fto. of
Sanples Saaaxs

3 7
3 7

rf—fons

34
36

AST

6.8
6.6

B3E
R—fang

1.04
1.10

B3T
fISPT

1.06
1.03

ecu xas
R—-&C6 AST
A A
A A

(RA Bio
class

A
A



NRA

N ation*) Ftrian Authority
South WastReQton

Abbey River

AV

Spckc'9M i Slteam

Key to Biological
Classifications

—mmmmm NHA a asS A
Scale — — NHAClass O
NHA Class C

— NHA Class b

mmmmmmmmmmm Sampled but not classified

Welcome Stream

«* No! sampled or classified

Suitability for RIVPACS prediction
Sampling site O Suitability 1

Sampling site * Suitability 2 or Less
Sampling site m Not sampled

RDALLEMtAPS/VQOP (CATCH2&.DRW)






3.2.33 River Torridge Catchment Catchment-29

Most of the waters iIn the Torridge catchment were of good ecological
quality. Common Lake was of only moderate quality because of organic
enrichment from an abattoir. The most upstream reach of Mere Strean,
although of good quality according to the overall NRA Biological
Classification, was of only moderate quality according to its EQl N-fams.
This strean was affected by ball clay mining. The West Okement at
Okehampton was of only moderate ecological quality, and both were affected by
acidic metalliferous discharges. The moderate quality of this reach of the
west Okement was the result of poor taxonomic richness, which iIs consistent
with the toxic effects of acidic and metal-rich waters. The stream bed was
covered by ochre and fine sediment. Brightly Stream was of good ecological
quality according to the overall NRA Biological Classification, EQI ASPT and
EQl N-fams: this was surprising as It was knowmn to be suffering from acidic
metal pollution in 1990, particularly In its upper reaches (National Rivers
Authority South West Region, 1991b).
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HICtDGICN, a/SSOTCOTKH CF RIVER QLWITY 1990

MV® TCHKUXE OTOWNT (Catdircflt 29)
Site no.
cn ftep VAitercourse

© 0 NO U~ WNR

NN NN N PR [ PP
ABRRBRBeRs R ERES

49

Tbrridj*

Tbrridje

Tbrridje

Torridga

Ibmcfcp

Tbrridge

Tbrtidga

Tbrridje

Torridkjs

Ibrridjs

Tbrrid"B

Tbrridge

Tbrridge

Tbrridja

Doltcn Straem

Yeo (Bufeford)
Yeo |Bufefotd]

Yeo (Bicfeford]
CLntz

Dxitz

lyfedUrri Vieter
lIntshaw \feter
ttoxrin Laka
Itngtzw take
Wxelci<’>» Brook
ffera

Mere

fore

little fbro River
little fete Rivur
East Ckaunt Rivr
t/'st Ctownt River
vfest Ckarcnt River
Vtest Ckasflt River
Vfast Ckarent Rivwr
fdest Ckaiait Riwr
Viest Ocamit Riwr
Ckarent

Ckamnt

cfcanort

Clororrt

Ckemnt

Gercrxt

Hole Brook
Qeckaroor Brook
Brigjrt—ley Strasra
Jacdbstoue Stream
Red—A-\\en Brook

Biological Site tare

30a q/s rd br Fbidnill Rum
225mm/'s br 3o <j/s cj*rty rutford
20Qn M/5 Vfedford Bridge

> br Gicfaott

56ta <Vs Cbhaa Br n/ s Kincpley Mill
50m todtay Bridge

XCtan' s (tele Bridga

125m fferf Bridge

3>h/5 Bedford Brides

IQn v/s trade aid Uvfeicleaw
30to d/s Ttun Mills Tbrringtai
10Qn <ya ftrthem Bridge

100ft wic Boto Bridge

50n <¥s bcidgo 3»epwdi

25m 6/s track br u/S Tbrrickje axifl
30b iy$ TlIridnjridU Brieve

2Sm iv$ Hoopers Bridkje

(fpsits Edge Mill Hole©®

3Qn ttefcwy rd br

5ftn iVS Yeo aonflueroe (Orleicfi)
Dtz lyfe Tythecott Mill Brides
3ftn iv'S br Vtete Gifford

Ifa nA ‘Qntcrs Plain

s o) br Servis Farra

fin cVs BQ2ZD road br

L Cblefetd Bridge

30Qn ivft A386 br 50b iyfe pylcns
150a 1y£E fi## br Greotveod

2m iyi3 track br \foolacfon ffcor
2a lyfe Butymoor Bridge

26t lyS FMherford rail br

300b u/5 A30 rd hr at car park
I0tn iyfe Ited-e—fen <V$ Mjlctn On
3(ta lyS foothc 4/ ftsd—a—"

30n Ve fteltfon Viadrt

La iMe ftekfen QArry br
deehaiptcn Hxp <s Castle car park
I0Cto (Vs Riowle Bridje

77n 4/& Brititley Bridge

South Comaford

13n u/s A3072 br Jaabetooue

2Sn d/5 Wbochall Bridbp

100n ' s Icktsieii®i Bridge

5&n iv” ftrkakfiiacptm

75m wfe Tterris Bridge

25n g/s rd be Brititley Mill
ra iv” Ckanait azifl

75m <s§s Mert Ckarent anfluenoo

IMEC TO W8

HR

SS 3246 1777
SS 3638 1613
SS 3978 1268
SS 4220 0941
SS 4610 0632
SS 5060 0698
S 5385 0613
SS 5489 1112
SS 5428 1426
ffi 5178 1652
SS 4987 187)
SS 4780 1976
SS 4731 2089
SS 4865 0574
SS 5531 1154
SS 4015 2245
S 4773 2317
SS 4491 2293
SS 4293 1777
£ 4395 2242
SS 4190 1838
SS 4794 2144
SS 4940 1982
SS 4774 1919
SS 5219 1714
SS 5017 1325
SS 5238 1130
SS 5480 1285
SS 5336 0841
SS 5257 1105
St 6048 9460
S 5898 9510
SC 5641 9190
SC 5640 9205
SX 5649 9230
St 5664 9331
SC 5850 9435
SC 5930 9639
SC 5987 9750
SS 5999 0002
SS 5920 0169
SS 5845 0343
SS 5690 0590
SS 5836 0545
SS 5818 0328
SC 5970 9703
SS 5013 0161
SC 5647 9200



5Uta
Qxb

2915

2916
2945
2917
2918
2919
2907
2937
2938
2939
2906
2940
2946
2942
2901

2903
2904
2905
2906
2943
2910
2936
2909
2911
2912
2913
2941
2914
2968
2931
2969
2970
2971
2972
2932
2964
2925
2926
2965
2927
2966
2933
2928
2930
20G7
2934

Chemical

Site

F29C001
R29C032
R29CD02
R29CD33
R29CD0O3
K29C004
R29CDO5
R29B001
R29B002
R29B038
R29E003
R29B004
R29B034
R29B035

R2SW02
H29M15
R29WW3
R2SHXM
R2SWXJ5
R29M06
R29W26
R29B039

to. of
Sanples Seascre

3

W w ww

w

w

W w ww

N W

ENEENEENERN]

~

~

NN NN

N

N—fam

36

37

37

32

35
32

36

88R

24

39

&N

32

29

23

24
31

31
35
26
19

26

AST

6.7

6.5

6.5
6.4
6.6
6.6

6.1

6.5
6.6

6.7
6.4
6.5

5.4

6.5

6.2
6.5

6.6

6.7

6.4

6.7
6.S

6.6
6.2
6.1
5.7

6.8

an
ft—Cass

1.07

10
0.9%
106
o2

102

13
108

106
i1
100

in
0.77

094
0.89

130

0.73

1.13
0.96

0.94
0.96
0.83
0.89

12

EH
AST

106
102
102
12

106
104

0.98

102
108

106
102
0.85
12
0.99

0.98
1

106

1.00

1.05
101

1.03
0.98
0.97

0.89

1.06

Ed CLASS

N-fstB AST
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
0 B
A A
0 A
A A
A A
A A
A A
B A
A A
A A
A A
A A
A A
A A
A A
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class
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ramucw, ciftSinonTcw cf ravragm jti 1990 mc ndc to iws

RTVEH "ILMUIXE OHOrojr (C~ttlmiiL 29) omtiruad

Site no
cn Mep  Vfeteroourse

» Low

51 Lew

52 Lem

53 taw

54 Hfiw

55 FUImrtty Brock
56 Midland Brook
57 ItootaDer Bnxfc
58 Vfegxfbtd v*bor
60 Yno [BUfeford]
61 ftorth ta* Stream
62 Stcnoy stnwi

63 Hesal Bnrfc

64 Vhitaloich v&ter
65 feldon

66 Wildn

67 VAldbn

68  Violrfan

69  Vfeldon

TO Qxttuxy Stream
71 Difplo Vfeter

72 danford Vfetsr
74 Clifford Vfeter
75 Soddngtcn Vfeter

Biological site Mmo

SCtau/5 ftale Stock Bricfcp
Blocrrofocd 3rd field Eton rd
15n Wb br Great Ajtloini
200n iVfe Hatherloic®) Bridge
130m \\s Lfluer Bridge
T hedge Puraehill
10a V> br Vfatedxxce
Ifn ivss be I'&rracctt
75a <Ss Vfarford Bridjo
75a u/s br FCoakwi
North Lew Kin \i’s be
30s iy5 foid Qxnbe

lyS br ttetxwr
4Qo iv*j br Difpor Kill
XtatyS br Bemdn Cbttage
2TOn iy£ SUtcente Bridge
1Qs ivfe Vhildan Brickjo
200m iys; br Barry Fara
XCta iy5 IbiscDtt BririjB
12Sn tys br Btni qcbs
150n u/S Difple Bridja
cv> nfcbish and oarth tip
15n M/S br Biteford
75n iyfe br Qorvin

NX

S5 4885 0005
SS 5000 0070
SS 5110 0079
SS 5398 0400
SS 5318 0515
SS 5258 0415
SS 5481 0131
SS 5310 0070
SS 4890 0168
SS 3809 2217
SX 5075 9910
SC 5044 9700
SS 4786 0654
SS 4385 0638
SS 3182 1412
SS 3465 UOO
ss 3682 1042
SS 3910 0988
ss 4137 0612
SS 4118 0795
SS 3492 1787
SS 3407 2005
SS 3020 1896
SS 2977 2006



Sits
cate

2923
2950
2951
2924
2952
2953
2954
2955
2956
2929
2957
2958
2960
2961
2947
2921
2948
2949
2922
2959
2920
2935
2962
2963

Chandal
Site

H29CD06
R29C02S
R29C007
R29C008

R29C021
R290022
R29CD23
R29CD24
R2SWW1
R29C02G
R29CD29
R29CD38
R290D39
R290010
R290030
R2900U
R29G042
R29CD12
R29CD43
R29C013
R29C044
R29C040
R29CD41

>, of

Senples Seascns

3

7

ft—Can

38

36

ASPT

6.4

6.8

6.4

6.4

6.3

K—£stb

1.10

0.S6

1.12

1.01

EH
ASPT

1.01

1.06

1.01

1.01

0.99

EQI CLASS

N-fanB  AST
A A
A A
A A
A A
A A

r®A Bio
Class



Key to Biological
Classifications

— mra aassA
------------------- NRA Class B
NRA Class C
NRA Class D
— Sampled but nor classrtad
Not sampiad or classrtad

Suitability for RIVPACS prediction
Sampling site O Suitability 1

Samplirg site « Suitability 2 a

Samplirg sra m  Not sampled

RDALLENfJAPSNOO.2 (CA TCH29.DRW,

Figure 3.43 Torridge Catchment (29) NRA Biological Class - 1990

137



3.2.34 River Taw Catchment Catchment-30

All the watercourses sampled In the Taw catchment were of good ecological
quality.
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bictcgicpl aASSrPTOtnm cf river qiwjiy 1390 «© unx to rws

RIVER UW CTOaMMT (Catdrait 30)

Site no.
cn ffep  Vctercnurse

1 Trew

2 T&w

3 taw

4 L=

5 TSw

6 Tam

7 Taw

8 few

9 law
10 1"w
11 Ow
u W

13 taw
14 Cam

15 Itowl Vbtsr
16 BradifotTf fetor
17 Yeo (Bunstfple)
18 Yeo [&rnsteple]|
19 Spires Lake
20 Rye Stream
21 Rp Stream

22 Mem

23 W=m

24 La”on Lake
25 take
26 Ksukricty? Brook
27 rle

28 fle

29 (le
30 ftole

31 fble

32 fole

33 Bray
34 Bray
35 Bray
36 Bray
37 Bray
38 Bray

39 tedrid Vfater
40 ftoletater Streaa
41 little Silver Stream
42 Little Silver Stream
43 Qrokad Cek
4 Crocked Oak

Yeo [follondl

Yeo [hbuundl
47 Yeo [PbLL"J
48 3ieepwash Strran

Biological Site firo

30Cd A30 br Stiddepeth
5Qn u/s East Rwfer Bndp

50n n/J br Yeo Farm

Bondlei®i 10a u/s bridge

100b u/s Taw bridge

25a /5 Ark Mill Brieve

200» 4A br Chenscn

3tta {j/s Keniian Bridge

350b iy% Pfewtao Bridge
Bo>14/3 rd br Kingfond

250n w£ td br Uiberlaini
(hapeltcn 200a w/s footbridge
75b iy% Bridge

cep vicarage 75m iyfe br

20Qn tv” Wfcaften Bridge

25a 6/s BradLford Bridp

10Gb iyte ttuddaa Bridge

50b W5 Riwrsread Bridja

15b tv~ track br iys TMxn Dairy
IQdi u/s Cootbr Brattcn Fleming
25m Larfnre Cross Bridge
100a u/s rd br tarxkey
ICCtaivb Wm Bridtgp

15n iv'S B32Z7 rd be Unguidjaford
100b u/s U n fm Brides

750 lyS Haicridge Bridge

50m 4~ North Itoltcn Bridge
50n q/S br Ifcrk Ifcraa drive

do iyis erasing point 4~ fence
50a u/5 Naw Bridge

40a lyte Kile br teethe teuton
750 iy$ H»d autcn

10a d/s rd br Challaoafce

150n tv~ Le*an Fbid Bricky
75miys rd br Brayford

125ra q/5 Brayley Bridfcp

40a Bray Brickje

50a iy5 tt=erthe ferfcm Bridge
150b iy£ td br Clapwordy
100N Iyfe Lirideyhan Bridge
Ltk tyE Odsn Bricks

100b iys Alswaar rd br

15m d/s br AGhraill

75m d/s Yeo tertcn Bridge
12Sm u/e Battmaux Mill Bridgs
20b d/s rd br Pbrrocott tt»rs
25m M/s Bish Mill Brieve

20m iy5 brickje

N3*

SC 6417
SC 6550
SS 6511
SS 6578
SS 6727
SS 6963
SS 7000
SS 6621
SS 6599
SS 6253
SS 6075
SS 5830
SS 5700
SS 4887
SS 4903
SS 5503
SS 6035
SS 5958
SS 6545
SS 6320
SS 6120
SS 5915
SS 5853
SS 5717
SS 5795
SS 5050
SS 7440
S 7204
SS 7274
SS 7250
SS 6771
SS 6667
ffi 6930
SS 6785
SS 6880
SS 6910
SS 6757
SS 6757
SS 6765
SS 6967
SS 7423
SS 7232
SS 7833
SS 7573
SS 8222
SS 7663
SS 7403
SS 7902

9393
9951
0292
0451
0649
0860
0953
1353
1701
1926
2345
2592
2825
3720
3560
3427
4087
3570
0090
3773
3658
3104
3075
2235
2608
2537
2900
2653
2460
2257
2294
1833
4104
4007
3478
3043
2562
2303
2408
3265
2058
2204
2338
2307
2634
2634
2535
2666



Site
Qxfe

3012
3013

3049
3050
3014
3041
3042
3005

3044
3006
3007
3001
3002

3034
3051
3072
3035
3037

30U
3022
3058
3059
3023
3060
3024
3065

3036
3067
3031
3069
3032
3061
3025
3062
3026
3027

3028

Chemical

Site

R30CDOL
R30G002
R30CDO3
R30G004
R300005
R300006
R30BOOL
R30D002
R30B003
R30BOO4
R30BO15
R30E014
R30B005
R30M02
R30W06
KW001

R30HO01
R30006
R30C009
R5M09

R33B04
R3QW03
R3CWXM
R300016
R3CBO06
R30BO12
RSOFTML
R30F002
R30F003
R30F004
R3GF005
R30FDO6
R303001
R30GO11
R30Q002
R300003
R30Q012
R30Q004
R3030D
R300005
R30FO10
R30FO11
R30TO23
R30FTO7
R30FO08
R30F024
R30F009
R30FD22

Nb. of
Saiples Saascns

W W wWwwwwow

7
7

N NN NN NN

N—fsre

27
34

30

8

FBLEBLR

36

35

g re

32

31

36

37

AST

6.9
6.7

6.6

6.6

6.1
6.2
6.0
5.9
6.4
6.6
6.8

6.9

6.5

6.1

6.4

6.4

6.5

6.0

6.3

6.7

6.4

6.5
6.9

6.7

N-fams

1.23
1.03

1.15

1.04
1.06
1.00
0.99
1.06
1.01
1.10

1.10

1.03

0.95

0.95

1.07

0.92

0.97

1.05

0.95

1.00

1.02

1.07

1.13
1.11

0.89

BJI
AST

1.07
1.05

1.06

0.96
1.01
0.95
0.97
1.01
1.04
1.07

1.02

0.96

0.97

1.01

1.01

1.03

1.07

0.99

1.06

1.09

1.01

1.01
1.07

1.06

BEQU CXASS

N-fanc AST
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A
A A

OTA Bio
Class

A
A

>>>>>>>
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Hictonau, CLASsmoxnm cr river ¢lw jty 1990 m I to rors

RIVER T7W CJOUMNT (Obdncnt 30) cmtinuod

Sits to.
cti

49
50
51

FHEZN

57

59
60
61

23R

65
66
67
66
69
70
71
72
73
74

Vtotorcoursw

Biological Site Mkb

(torth Rxiortfy Stro 25m <jJ/5 Haitian Bridge

liilly Brook
fbUoasbe Vfeter
ibllooarbe Vfeter
Little tort River
Littlo Out Riwr
Little Dart Riwr
Untaoctt Miter
Sburccrtw River
Yeo [Lapford]
Yeo [Ldpford)
Yeo [Unrford]
Yeo
Dilch
Calch
Dilch
Brock
labdxi Streon
Strews
Fordb
WaolaocriB Stream
diffcen Brock
Cholflvni strain
Pillaicji Strom
tfaksford Strran
Kentisbmy Brook

30Gb Ifensford Bricfcp
ZramA bridje Vbodrdberts
ICC& iy£ Bridge Iteeve Bridge
3Qa ivS New Brides

3tks iyla Stem Hill Bridgs
20Cb iyfe Dart Bridge

ffln iv*i Ounleicfi road bridjb
BrarJTcrd Ttacy

2fa ftv Bridge

60* br Dotn St rtuy vineyard
25m ivTi Bury lhrtcn Bridge
30r. Mymat Bridge

75a ivft Mill tertcn Brieve
1&* g>Gin's Mill Bridp
USn &l«s Bridp

40(ta tyfc Yeo ccnfl
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Figure 3.44 Taw Catchment (30) NRA Biological Class - 1990
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3.2.35 North Devon Coastal and Lyn Catchments Catchments 31 & 32

All the streams iIn these catchments were classed as being of good ecological
quality In 1990.
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Figure 34 North Devon Coast ad Ly Catchments @ & ) NRA Biological
Class - 1990
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