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Figure 1 Percentage of sites in England and Wales in each (corrected) biological
grade in 1995
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The proportions of sites in each biological grade were also calculated on a Region by Region basis
(Figure 2), as was the distribution of sites in each grade between the different Regions (Figure 3).

Figure 3.2  Percentage of sites in each (corrected) biological grade in 1995 within each
of the eight Environment Agency regions
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Figure 3 Regional distribution of sites for each (corrected) biological grade in 1995
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A series of analyses have been undertaken relating the distribution of biological grades to values
of RIVPACS variables. For this purpose the environmental variables have been divided into four

categories (Table 2).
Table 2 A categorization of RIVPACS environmental variables
SIZE GEOLOGY LANDSCAPE |  SUBSTRATUM
Distance from source Alkahnity (mg/l 1 Mean substratum (phi
(k) €aC0y) Altitude (m) units)
Discharge class Slope (m/km) %Boulders/Cobbles
Stream width (m) %Pebbles/Gravel
Stream depth (cm) %Sand
YoSilt/Clay

An example of the form of output of the analyses undertaken is given in Appendix 8. This
example shows improving biological grades with increasing distance from source.
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Figure 4 Percentage of all 3018 matched sites in England and Wales in each grade (a-f)
in 1990 and 1995, uncorrected (left) and corrected (right) for sample processing biases.
Grades based on (a) EQItaxs (b) EQlL,spr and (c) the overall grade.

(a) grade using EQIaxa (b) grade using EQIspr {(c) overall grade
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There also appears to be a considerable improvement in the quality of matched sites when
assessed using EQL,spr (Figure 4.1(b)). However, because of the way the separate grade limits
for EQI for ASPT and number of taxa were set (Table 1.1), roughly twice as many sites were
classed as grade a when assessed by their EQTIrax4 as when assessed by their EQI spr. The effect
of correcting for bias due to sample processing errors is much less for EQIspr than for EQIpaxa,
especially for 1995. There is still however, a general tendency for estimated site quality based on
EQIzaxa to increase slightly when corrected for bias. In particular, the percentage of matched sites
graded f on EQIaspr in 1990 decreased from 1.4% to only 0.4% when corrected for bias (Figure
4.1(b)).

When assessed by their overall grade (i.e. the lower of their grades based EQIraxa and EQlaspr),
there is marked increase in the percentage of all matched sites grades a and a decrease in sites
graded e or { between 1990 and 1995 (Figure 4.1(c)). After correcting for bias, 31.7% of
matched sites were classified as grade a in 1995 compared to only 24.0% in 1990, whilst the
percentage of sites graded e or worse fell from 8.4% in 1990 to 5.2% in 1995 — suggesting some
improvement to an appreciable proportion of the poorest quality sites.

RIVPACS III+ (Clarke ez al., 1997) now provides the facility to make statistical comparisons of

the significance of apparent changes in the biological grades of sites. Examples of the output of
analyses of this kind are shown in Tables 10 and 11.
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1 TECHNICAL PROGRESS

The current work programme is the second phase of the general project whose first phase
comprised the development of an updated version of the River InVertebrate Classification and
Prediction System (RIVPACS III+) (Clarke ef al., 1997), incorporating statistical procedures
based on the findings of an earlier Agency project (Furse ef al., 1995), and a scoping study to
determine the issues to be addressed in Phase 2 of the work (Furse and Clarke, 1997).

This progress report covers the seventh quarter of the work programme from 1* February 1999
(month 19) to 30th April 1999 (month 21).

1.1  Objectives
The overall objective of this, the second phase of the full research programme is:

° To conduct a post survey appraisal of the 1995 General Quality Assessment (GQA)
biological survey data.

The specific objectives of Phase 2 are as follows:

L To investigate the distribution of macro-invertebrate taxa in relation to the environmental
features of watercourses and their catchments and the effects of particular pollutants.

° To investigate temporal and spatial trends in the ecological quality of watercourses
through use of the updated version of RIVPACS (RIVPACS I1[+) developed during
Phase 1 of this project.

® To review the effectiveness of the biological component of the survey in meeting its
objective of assessing the ecological quality of the watercourses in the Environment
Agency regions.

° To make recommendations that maximise the application of the biological data collected

during the survey for other Agency operational purposes.

. To consider the implications of the preceding analyses for the refinement of the
methodology for future surveys

The work programme comprises two component stages:

. Stage 1: Data-base development
] Stage 2: Data appraisal and analysis

Stage 2, in turn, is divided into three distinct units:

® Taxon distribution studies
® Changes in ecological quality
. Post survey appraisal
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1.2 Work Programme and Timetable for the R&D Project

The‘ targets agd timescales for the R&D programme (Table 1) were originally defined in its
Project Initiation Document (PID). Subsequent modifications were outlined by Furse ef al.
(1998a). In Table 1, which sets out the revised schedule, Month 1 is August 1997.
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Table 1 Targets and timescales for the R&D programme (month = month completed)

l : Work item Month

: Stage 1: Database development

. a. Data acquisition 2
b. Database construction and population 4

l ¢. Data checking and correction 6
d. Identifying of matched pairs of sites from the 1995 GQA and 1990 RQS 8

' e. Assignment of site codes ' 10
Stage 2 Unit 1: Taxon distribution studies

' f Requesting of information on environmental stresses at 1995 GQA sites 10
g. Taxon distribution studies in relation to RIVPACS variables 13
h. Relating of environmental stress data to environmental variables 18

l i Production of the final copy of R&D Technical Report 1 24
Stage 2 Unit 2: Changes in ecological quality

| l j. Determination of EQIs and quality classes for GQA and RQS sites 12

_ k. Relating of distribution of quality classes to environmental variables 15

l 1. Comparison of 1995 and 1990 site data for temporal changes in quality 17
m. Relating the distribution of faunal changes to environmental variables 18

' n. Relating temporal quality changes to taxon information 19
o. Production of the final copy of R&D Technical Report 2 24
Stage 2 Unit 3: Post-survey appraisal

I p. Development and circulation of a user questionnaire 8
q. Collation of questionnaire replies 11

l r. Analysis of the 1995 audit results for causes of poor performance 12
s. Investigation of analytical quality targets using RIVPACS I+ 12

l t. Consideration of the implications of this unit of study for future surveys 15
u, Production of a draft of R&D Technical Report 3 : 20

' u, Production of the final copy of R&D Technical Report 3 24
Stage 2 General

I v. Production of the final copy of the R&D Project Record 24

i
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1.3 Work Programme for the Reporting Period
The work programme for the reporting period comprised the elements due to be completed by
the end of month 21 (April 1999) (Table1) and not previously completed by the beginning of the

reporting period. These were:

Stage 1: Database development

f To fully integrate all environmental stress data into the database structure (links
to Stage 2, Unit 1)

Stage 2 Unit 1: Taxon distribution studies
g To continue taxon distribution studies in relation to RIVPACS variables
h To relate environmental stress data to environmental variables

Stage 2 Unit 2: Changes in ecological quality

k To relate the distribution of quality classes to environmental variables
m To relate the distribution of faunal changes to environmental variables
n To relate temporal quality changes to taxon information

Stage 2 Unit 3: Post-survey appraisal

p-t  To develop and circulate a user-questionnaire and to collate, analyse and interpret
the replies

ug To produce a draft of R&D Technical Report 3

2  INTERIM RESULTS

2.1 Data-base Development

2.1.1 Environmental stress data

All environmental stress data were received from all Environment Agency Areas by the end of the
reporting period including the Agency’s corrections to the first set of data supplied for the
Ridings/Aire Area of the former Yorkshire NRA Region.

All data-sets received were first converted into Excel97 files with a standardised format. The data
were then scrutinised for any additional errors that had not previously been detected by the
Agency or Staffordshire University, or which had been detected by those organisations but not
forwarded to IFE. The errors detected and some solutions adopted are shown in Appendix 1.
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The original data request required intensity codes to be ascribed to most types of stress, with the
exceptions of sampling difficulties associated with single bank access or the use of a dredge or
airlift. No stress intensities were required for the codes NI (no information) or NP (no perceived
problem). A list of individual site stresses requiring an intensity code, but supplied without it, is
included in Appendix 1. All individual cases of stresses not requiring a stress intensity, but
supplied with one, are given in Appendix 2.

The following general rules were applied in the stress editing procedure:
¢ All sites with no listed stress were assigned to the stress code NI

¢ All sites supplied with the stress code NP and with at least one more stress code had the NP
code deleted.

¢ All sites with intensity codes assigned to stresses where no intensity code was required had
the intensity value deleted.

¢ All sites where the stress qualifier format d/p or p/d was supplied had that format converted
to pd, where p = point source stress and d = diffuse source stress

¢ All entries with the text “ford” in a numbered stress column had that text copied to the
additional stresses column of the standard Excel spreadsheet and, where this was the only
stress supplied for the site, the code NP was substituted.

¢ Two separate and differing versions of the stresses operating on the D/S Rostherne Mere site
on the Blackburn Brook (NRA code NRAO3LIGK) were received from the Northern and
Southern Area Laboratories of the North West Environment Agency Region. The submission
from the Southern Area was preferentially accepted because this geographic area better
matched the National Grid Reference for the site.

New Agency stress codes AD, BM and EU were assigned to the individual categories “Acid
deposition”, “Boat Moorings” and “Eutrophication” respectively. However, a small number of
stress codes remained unknown (Appendix 1) and these are subsequently excluded from analyses.

Once all corrections were made to the Excel files, the revised information was read into a single
Minitab file for two further, major amendments:

¢ All cases of individual site stresses supplied without a stress intensity code had the intensity
value 3 (light) ascribed. This was the minimum attainable level that must exist if the stress is

definitely present).

¢ All cases where the symbol *“?” was included in any part of the stress code and its intensity and
qualifiers had the intensity code 4 (suspected) ascribed to it. This “blanket” approach was
adopted because it was felt that a variable approach had been adopted by the different Agency
laboratories to the use and positioning of the “?” symbol.

The amended Minitab file was then read into the main MSAccess97 data-base holding the
biological and environmental results of the 1995 GQA and the 1990 RQS.
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Both the Minitab file and the MSAccess97 database were used in the various subsequent analyses
of the data.

In total, stress information was received for 6016 sites. Information was supplied on 154
individual stress types, of which 13 were unknown. The individual stresses were aggregated into
31 major, named categories that were similar but not identical to the major categories listed in the
original data request. Details of the information supplied, including stress codes, the distribution
of the original intensity values (prior to the amendments made in Minitab and listed above) and
the major aggregation categories, are provided in Appendix 3.

Information on the allocation of stress qualifiers to individual stresses is given in Appendix 4.

Similar information to that included in Appendices 3 and 4 is also available by major stress
categories and by individual Agency Regions and Areas. The presentation of data by individual
areas is considered necessary because of the variable level of detail provided by different
respondents.

Stress data, by area, are also being presented in relation to the GQA biological grades of sites and
by changes of grade between 1990 and 1995. In the former case, the frequency of occurrence of
each of the commonest individual stresses and major stress categories will be presented for sites
in each biological grade. In addition, tabulated information will be provided on the most
frequently occurring individual stress in each biological grade.

When changes in grade are considered, five categories of site are recognised: sites which have
decreased in grade between 1990 and 1995 (p>0.05), sites which have decreased in grade between
1990 and 1995 (p>0.5), sites which have made no significant change in grade between 1990 and
1995 (p<0.05), sites which have increased in grade between 1990 and 1995 (p>0.5) and sites
which have increased in grade between 1990 and 1995 (p>0.05). The frequency of occurrence
of each common individual stress in each change of grade category will be plotted and will be sub-
divided by individual intensity levels.

2.2 Taxon Distribution Studies

Distribution maps have been produced for each BMWP taxon for both 1990 and 1995. These
have been complemented by charts showing the frequency of occurrence of each taxon in six
distinct value ranges for eight of the most important RIVPACS vanables. Examples are given,
in Appendix 5, for two families with differing distribution patterns; Unionidae and Heptageniidae.

Currently, further maps are being produced for each taxon, that are based on approximately 3000
sites that were common to both the 1990 and 1995 surveys. Using separate symbols the
distribution of the taxa will be shown in four different classes; taxon present in both 1990
and1995, taxon present in 1990 but not in 1995 (“taxon Jost”), taxon absent in 1990 but present
in 1995 (“taxon gained”) and taxon absent in both years.

These maps will be complemented by tables showing the difference in the environmental
characteristics of sites in each of the four categories for each taxon, the tendency for the taxon
to be lost or gained as the sites change biological grade, regional differences in the loss and gain
of taxa and landscape differences in the loss and gain of taxa. An example of the format of the
tabular data is given in Appendix 6 and a map showing the distribution of the four landscape types
(sensu Barr ef al., 1993) forms Appendix 7.
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2.3  Changes in ecological quality

During the previous reporting period (Furse ef af., 1999), RIVPACS I+ was used to determine
the Ecological Quality Index (EQI) values of all sites sampled during the 1995 GQA, other than
those on artificial watercourses. RIVPACS III+ was also used to determine EQI values for all
1990 RQS sites also sampled in the 1995 GQA. Statistical tests and procedures in RIVPACS III+
were used to identify those sites that had undergone significant changes in biological condition
between the two surveys and those with high probabilities of a change on biological grade (sersu
the six grade, a-f, system used in the 1995 GQA).

In all RIVPACS analyses of sites common to the 1990 RQS and 1995 GQA the time variant data
used were the means of the separate values obtained for each variable in each survey. This gave
a common expected fauna for any given site in each survey year.

In total, 4798 sites were considered from the 1990 RQS and 6016 from the 1995 GQA. All these
sites were sampled in either three seasons in 1990 or in two seasons in 1995. Each had a
complete set of both biological and environmental data and each appeared to be on a stream or
river as opposed to a canal, ditch or drain.

Two sets of RIVPACS predictions were made for each site, one uncorrected for bias and the
other corrected for bias. Bias values used were region-specific (Table 1) and were based on
the results of [FE audits undertaken in 1990 and 1995.

Table 1 Estimates of average net under-estimation of the number of BMWP taxa
(termed the bias) in single season samples taken from each Environment
Agency region in the 1990 RQS and 1995 GQA.

Regions in 1990 Bias in 1990 Regions in 1995 Bias in 1995
Anglian 3.40 Anglian 1.98
Northumbrian 2.67 Northumbria & 1.45
Yorkshire 1.13 Yorkshire ' '
North-West 3.13 North-West 2.18
Severn-Trent . 3.77 Severn-Trent 1.64
Southern 1.57 Southern 1.02
%‘,’:::le?e“ ;:; South-West 1.42
Thames 197 Thames 1.78
Welsh 1.95 Welsh . 1.73

Tn 1995, using bias-corrected data and overall band based on both ASPT and number of BMWP
taxa indices, IFE analyses resulted in 61% of all sites in England and Wale being graded as
“excellent” or “good” (grades a or b), 31% as “fair” or “moderate” (grades ¢ or d), 7% or “poor”
(grade ¢) and only just over 1% as “bad” (grade f) (Figure 1). These percentages agree within
+2% with those derived independently by Tony Warn of the Environment Agency using the an
earlier version of the biological database for all sites sampled during the 1995 GQA survey
(unpublished report dated August 1996).
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Other analyses have considered the distribution of biological grades in relation to pairs of
variables from different categories of RIVPACS environmental variables (as shown in Table
2). An example is shown for altitude and distance from source (Table 3).

total percentage of all 1995 sites for each combination of categories of
distance from source (km) and altitude (m). Cells are shaded in deciles of
percentages to aid interpretation of patterns. Total n = 6016 sites.

%grade a %grade b
Altitude Altitude

. Table 3 Percentage of sites in each overall (correcied) biological grade (a-d, e/f) and

; 100- : 100-
Distance | <16 16-36 37-64 65-88 200 >20 16-36 3764 -99 200 >200

<5
5-7.9
8-12.5
12.6-24
24.1-84
=84

%grade ¢ %grade d

Altitude Altitude

Distance | <16 16-36 37-64 65-99 12%%' 5200 || <16 1636 3764 65-99 12%%‘ 200

Altitude Altitude

Distance | <16 1636 37-64 8599 100" 200 || <16 1636 3764 6599 12%%‘ >200
: 8 8 184 197 198 281 321 39

57.9 8 9 5 7 6 0 184 195 228 249 265 67

8125 | 9 7 6 8 7 0 252 222 224 267 213 46
12624 | 4 8 6 3 6 4 071 226 271 224 180 27
24184 | 5 8 5 7 5 0 300 238 232 163 82 3
>84 0 0 I 104 38 31 4 0 0
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The relationship between RIVPACS variables (Table 4) and between RIVPACS variables and
biological grades (Table 5) has also been examined.

Table 4 Spearman correlations between the RIVPACS environmental variables for
the GQA sites in 1995 (n=6016).

Discharge class 0.79

Log Width 0.79 0.83

Log Depth 0.58 0.53 0.57

Alkalinity -0.02 -0.18 -0.18 0.15

Log Altitude -0.23 -0.14 -0.14 -0.39 -0.21

Log Slope -0.50 -0.37 -0.37 -0.59 . -0.35 0.57

Mean Substratum -0.04 -0.13 -0.15 0.46 0.42 -0.45 -0.50

' Log Discharge L_og Log Alkalinity L.og Log

Distance class Width Depth Altitude Slope

The relationships between biological quality and environmental characteristics of sites will be
summarized within the framework of the four categories of environmental variables, where

appropriate.

Initial correlations and regression analyses relating EQI values to the environmental variables gave
many statistically significant relationships because of the large number of sites involved (Table 5).
For example, biological quality, as measured by either EQIraxa or EQlaser, shows weak but
statistically highly significant (all p<0.001) positive correlations with stream size as measured by
any of discharge class, distance from source, stream width or depth. However, predictive
equations developed from these relationships only forecast relatively small changes in the mean
EQI values for different values of the environmental variables.

Table 5 Overall Spearman correlations between EQI values based on number of
taxa and ASPT and the RIVPACS environmental variables for the GQA
sites in 1995 (n=6016). *,**,*** denote correlations significant at the p =

0.05, 0,01 and 0.001 probability level respectively.

EQiraxa EQlaser
Discharge class 0.188 0.193
Log Distance 0.240" 0.255 "
Log Width 0214 0.247
Log Depth 0.074 0.136
Alkalinity .0.085 . -0.038"
I Log Alkalinity -0.104" 0.107"
Log Altitude 0.031 -0.002
' Log Slope -0.004 -0.056
l Mean Substratum 0.161" -0.086"
% Cover of boulders/cobbles 0.050 0.008
] % Cover of pebbles/gravel 0.225" 0.168
' % Cover of sand -0.115" 014227
% Cover of silt/clay -0.163" -0.080"
l R&D Progress Report EMA 036/pr5
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Another way of comparing environmental variable values with biological grades is shown in Table
6, which gives the median value of each of the environmental variables for sites in each of the
overall biological grades. Although there are trends in the median values for several environmental
variables across the grades, including a decreasing median distance from source (13.2km to
7.8km) with decreasing biological grade (a to f), the differences in the median values tend to be
very small in relation to the full range of values obtained (as indicated by the maximum value
given in Table 6)

Table 6 Median value of each of the RIVPACS environmental variables for sites in
each overall (corrected) biological grade in 1995 (total n = 6016). The
maximum value for all sites is included for reference.

Max - - Over:II grade (c:rrected) : f
Distance from source (km) 287 13.2 11.1 7.9 6.4 6.9 7.8
Discharge class 10 3 2 1 1 1 1
Stream width (m) 86 56 5 3.2 2.7 33 4.4
Streamn depth (cm) 1000 218 20.3 18.3 16.4 18.2 233
Alkalinity {mg/t CaCO3) 592 142 136 180 157 141 137
Altitude(m} 410 486 50 50 51 54 27
Slope (m/km) 200 28 3.3 29 3.8 37 2.0
Mean substrate (phi units} 8 28 2.7 -1.4 -1.6 23 -0.7
% Boulders/Cobbles o8 22 24 16 20 25 23
%Pebbles/Gravel g7 44 39 35 34 33 20
%Sand g1 7 8 11 13 11 11
%Silt/Clay 100 6 7 15 13 10 16

The assessment of change in biological quality was based on all the Agency sites for which there
was suitable data in both years taken from the same or adequately close sampling locations in both
years. Such sites are referred to as matched sites.

In the 1990 RQS, the standard sampling protocol was to take a biological sample at each site in
each of the three RIVPACS seasons (spring, summer and autumn). For the 1995 GQA survey,
the plan was to take just two biological samples at each site, one in the spring and one in the
autumn. These formed the standard sampling schemes for each survey. Therefore analyses of
changes in biological quality were based on those 3018 matched sites which met these sampling

standards.

Examples of the proportions of sites which showed improvement, deterioration or no change in
the recorded biological grade between 1990 and 1995 are shown in Tables 7 - 9
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Table 7 Percentage of matched sites in each grade in 1995 (columns), shown
separately for sites in each grade in 1990 (rows). Right-hand side columns
show the percentages of sites upgraded and downgraded. All site grades are
corrected for bias due to sample processing errors. (Total n = 3018 sites).

(a) grades based on EQIraxa

% of sites in grade in 1995

59.0 167 135 52 44 1.1

% of sites in

Total

% of sites % of sites
upgraded downgraded

grade in 1990 a b c d e f in 1995 in 1995
46.1] a 100 10
207 b 100 52 16
143 ¢ 100 55 12

70/ d 100 68 12
82 e 100 66 4
37| f i 100 69
Total 24 11

(b) grades based on EQlaspr

% of sites in grade in 1995

349 327 198 9.1 34 0.1

% of sites in

Total

% of sites % of sites
upgraded downgraded

grade in 1990 a b c d € f in 1995 in 1995
264] a | 100 | - 21
319 b 100 39 8
252) ¢ 100 { 45 9
119} d 00| 47 8
44| e 100 | 49 0
02| f 100 | 100
Total 33 10

(c) Based on overall grade

% of sites in grade in 1995

31.7 334 205 92 45 0.7

% of sites % of sites
upgraded downgraded

Do

gr/;c;f isritizg(l) a b ¢ d e f in 1995 in 1995
240 a |7 00 | — T
326/ b 00| 37 9
11.1} d 100 52 7
67| e 100 54 3
17 £ 100 71
Total 34 T
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Table 8 Percentage of matched sites in each region which were upgraded, stayed the
same grade, or were downgraded between the 1990 RQS and 1995 GQA
surveys based on their overall biological grade corrected for bias.

Region in 1990 |Matched | upgraded same grade downgraded
sites
Anglian 428 38 51 12
Northumbrian 223 36 55 9
North-West 273 38 49 12
Midlands 576 32 54 14
Southern 280 36 54 10
South-West 279 22 65 13
Thames 221 36 56 8
Welsh 525 31 55 14
Wessex 34 44 47 9
Yorkshire 179 40 48 12
England and Wales{ 3018 34 54 12
Table 9 Percentage of matched sites from each region in each overall grade, corrected

for bias, in 1995 (columns), shown separately for sites in each grade in 1990
(rows). Right-hand side columns show the percentages of sites upgraded and

downgraded.
(a) Anglian region
% of sites in grade in 1995 % of sites % of sites
. — 21 44 22 S ! 0 Total upgraded downgraded
ofsitesini -y o g ¢ £ 1% in1995  in1995
grade in 1990|
18 | a §iB 0 100 | - 39
39 b 0 100: 36 8
32 c 4 100 53 4
7 d 100 55 3
2 e 40 - 100 70 0
1 £ 8 100| 67
Total | 38 12
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Table 9 (continued)

(b) Northumbrian region

0 M 3 .
= '2/"8°f Siges “‘ﬁradet;“ 19195 % of sites % of sites
- — upgraded downgraded
% of sites in Total| . )
) a b c d e f in 1995 in 1995
grade in 1990
a fabl 16] 0 0 [100] - 16
b | 47 ag ] S 0 | 100 47 5
c | 1136 8 0 |100]| 46 14
d o] 8 |38 |#& 0 | 100 46 12
e 0 0 14 0 ~ 100 52 0
f o] 0|17 4 100 67
Total 36 9
(c) North-West region
% of sites in grade in 1995 % of sites % of sites
0
5 —— 18 35 19 12 12 3 Total upgraded downgraded
dofsitesin} o g otall 111995  in 1995
grade in 1990|
14 a s 31 0 0 0 0 100 -— 31
36 | b |27 BB 20| 1 {0} 0 |100| 27 21
13 c 5 27 11 ' 1 0 100 32 13
12 d 0 3 41 thq 7 0 100 44 7
19 e 2 0 13 | 33 Eida 6 | 100 48 6
6 f 0 O 0 20 | 60 k5 100 R0 -—
Total 32 14
(d) Midlands region
% of sites in grade in 1995 9% of sites % of sites
— 153 24 3 18 7 1 al upgraded downgraded
%ofsitesin| 4 o ¢ (T% 1095 in 1995
grade in 1990 :
11 a 0 {100 -— 31
20 b 0 | 100 27 21
38 c 0 100 32 13
21 d 0 | 100 44 7
9 e 6 {100 48 6
1 f 100 80 -
Total 32 14
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Table 9 (continued)

(e) Southern region

% of sites in grade in 1995 % of sites % of sit
44 36 14 5 1 0 o OL St o OF SILES
Y — upgraded downgraded
¢ of sites in Total] . .
) a b c d e f in 1995 in 1995
grade in 1990
29 a 14 0 0 - 16
36 b 45 : 0 0 45 5
28 c 12 | 48 3 0 60 0
7 d 0|15 0 45 10
1 e 0 0 0 50 0
0 f S
Total 36 10 |

(D) South-West region

5 —— -
% of sites in grade in 1995 % of sites % of sites
58 37 5 1 0 0 -
— upgraded downgraded
%ofsitesin| 4 o ¢ [T 1005 in 1995
grade in 1990
52 a g 22| 0 0 0 0 | 100 --- 22
39 b | 39 5 0 0 0 | 100 39 5
7 c |264283] o| o] o |100] 68 0
2 | d|lo]20(4 484 o0 100 60 0
1 e 0 0 0 |100 0 {100 100 0
0 f e 100 ---
Total 22 13
(g) Thames region
% of sites in grade 1n 1995 % of sites % of sites
32 27 10 4 4 0
% of sites in Total u'pgraded dorwngraded
grade in 1990 a b ¢ d e f “ 1 in 1995 in 1995
21 a 0 0 {100 --- 15
31 b 0 0 | 100 40 9
25 c 7 0 | 100 36 7
13 d ‘ 0 | 100| 69 0
10 {e| 0| 02429 [ 5 1100 52 5
1 f 100 100 -
Total 36 8
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Table 9 (continued)

(h) Welsh region
% of sites in grade in 1995 % of sites % of sit
35 40 19 5 2 0 ° o Ot sites
% of sites in ¢ Total l{pglrggzd doymlggr aded
grade in 1990 m in 1995
30 | a o [100] - 28
36 b 0 100 35 10
23 c 0 100 48 6
8 d 2 | 100 64 7
3 (<] 0 100 67 0
0 f By 100 100 —-
Total 31 14
(i) Yorkshire region
%o of sites in grade in 1995 % of sites % of sit
27 22 18 16 13 ° o Of sttes
5 —— - 3 upgraded downgraded
% of sites in Total| . )
) a b c d e f in 1995 in 1995
grade in 1990}
25 a | 0 0 | 100 25
20 b 0 0 | 100 44 8
15 c 8 0 100 46 8
17 d 0 | 100 47 13
13 € 2 100 54 8
11 f 100 84 _—
Total 40 . 12

Figure 4 shows overall percentage of the matched sites in England and Wales assigned to each
grade in 1990 and 1995. When uncorrected for biases, there appears to be a substantial increase
in quality between 1990 and 1995 based on EQI for number of taxa (Figure 4.1(a)). Only 46.1%
of sites were graded a in 1990 compared to 59.0% in 1995; whilst 3.7% of matched sites were

graded fin 1990, but this fell to only 1.1% in 1995. Correcting for biases always increases the

estimated EQI based on number of taxa. However, because sample processing biases were
generally greater in 1990 than 1995 (Table 1), the effect of correcting for biases is to increase the
estimated EQI values for 1990 more than the values for 1995, so the size of the estimated inter-
year differences are reduced. For example, once corrected for bias, 58.7% of sites for grade a in
1990 compared to 64.4% in 1995, an improvement of 5.7% compared to a corresponding
estimated improvement of 12.9% if biases are ignored. Even after correcting for bias, there were
less than half as many (0.7% versus 1.6%) sites graded fin 1995 compared to 1990 (Figure 4.a).
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Table 10 Percentage of sites in each NRA region in 1990 which by 1995 were either a
poorer graded (downgraded) or a better grade (upgraded) with >50%, >75%
or >95% probability.

Matched downgraded same upgraded
sites | 5959 >75% >50% | grade | >50% >75% >95%

Anglian 428 0.2 1.6 7.7 55.4 201 10.7 42
Northumbrian 223 0.0 2.7 5.4 57.4 16.6 13.0 4.9
North-West 273 1.1 29 6.6 54.6 13.2 16.1 5.5

Region in 1990

Midlands 576 0.9 33 8.0 57.8 17.5 9.7 2.8
Southern 280 0.4 29 4.3 57.9 171 13.6 3.8
South-West 279 07 1.3 7.2 72.8 10.4 57 1.4
Thames 221 0.5 1.4 3.2 59.3 17.6 122 59
Welsh 525 1.0 36 6.7 60.8 12.6 11.0 44
Wessex 34 0.0 0.0 29 55.9 206 176 29
Yorkshire 179 1.4 2.8 6.1 553 15.1 117 7.8

England and Wales | 3018 07 27 65 | 590 | 158 113 4.2

Table 11 Percentage of sites which were either a poorer graded (downgraded) or a
. better grade (upgraded) in 1995 with >50%, >75% or >95% probability, in

relation to the ‘face’ change in overall grade (corrected for bias).

‘Face’ changein | Matched downgraded same upgraded

overall grade sites >95% >75% >50% | grade | >50% >75% >95%

Down 3 grades 1 100.0 0.0 00 0.0 0.0 0.0 0.0

Down 2 grades 23 565 435 00 0.0 c.0 0.0 0.0

Down 1 grade 342 1.8 205 503 | 275 0.0 0.0 0.0
same grade 1635 0.0 0.0 1.4 94.4 42 0.0 0.0
Up 1 grade 888 8.0 0.0 0.0 | 1641 458 325 3.5
Up 2 grades 117 0.0 0.0 0.0 0.0 0.0 444 556
Up 3 grades 11 0.0 0.0 00 [ 00 0.0 0.0 1000
Up 4 grades 1 0.0 0.0 0.0 0.0 0.0 0.0 100.0

England and Wales 3018 07 2.7 6.5 58.0 15.8 11.3 4.2

On-going analyses include the relationship between RIVPACS variables and the occurrence of
environmental stresses and these outputs will resemble the bar chart outputs for individual taxa

shown in Appendix 5.
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2.4  Post-survey Questionnaire

A post-survey, user-questionnaire on the 1995 GQA, developed during the previous reporting
period, was the subject of a meeting between Dr R A Dines (Environment Agency Project
Manager) and Dr J A D Murray-Bligh (Environment Agency Project Board Member) and the
authors of this Progress Report.

Following these discussions, the original document was shortened and divided into two parts, the
main questionnaire (Appendix 9) and an optional supplementary questionnaire (Appendix 10).
Copies were circulated to a person in each Environment Agency Region nominated by Dr Dines.
Copies of each part of the questionnaire were also sent to the Scottish Environment Protection
Agency (SEPA) and the Department of the Environment (Northern Ireland), primarily for their
information but with the option that they could complete and return them if they wished.

Copies were circulated de post and by e-mail on 1* April, with a request that they should be
returned to IFE by the 3 May if possible. By that date, which is three days after the end of the
current reporting period, the only replies received were from North East Region of the Agency
and from Northern Ireland. The latter reply was received electronically less than 24hrs after

circulation.

3  PLANS FOR THE NEXT REPORTING PERIOD

The next reporting period is the last for the project and runs from 1st May 1999 (Month 22) to
31* July 1999 (Month 24).

During this period it is intended to complete all those tasks listed in Table 1.

4 FACTORS WHICH MAY AFFECT THE ATTAINMENT OF

ANY TARGETS OR TIMESCALES

Most elements of the project are still running behind schedule but a considerable amount of time
has been made up over the past quarter.

It is intended to deliver the contract on time but this will require a rapid turn around in comments
on the draft reports that form the major outputs of the project. It also assumes that the customer
is largely satisfied with the products and that no major revisions or additions to the text are

required.

It is now certain that completion of the draft of R&D Technical Report 3 will not be achieved
until the final quarter of the project.

5 FINANCE

The financial position of the project needs to be checked in order to ensure that full note has been
taken of the implications of the delay in the project start date. When this occurred it was agreed
by IFE and the Agency that the completion date be put back by a similar period but that the
schedule of payment be unaltered. This means that all payments from the Agency to IFE, with
the exception of the retained sum payable on completion of the project, should have been paid by
the end of March 1999 (Furse ef al. 1997). This is possible because of the collaborative nature

of the project. :

R&D Progress Report EMA 036/pr5
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The financial summary for the previous quarter is normally obtainable from the IFE Finance Office
approximately two months after the end of the period/financial year in question. This will provide
confirmation of whether all payments to IFE have been paid by the Agency, except the 10%
retainer that the Agency withholds until delivery, by the customer, of all outputs

6 REASONS FOR ANY LIKELY UNDER OR OVERSPEND
OF BUDGET

No overall under or overspend of the budget is currently anticipated.

7  OTHER MATTERS

None.
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Appendix |  Problems in the stress data-sets provided by the Environment
Agency via John Murray-Bligh and Staffordshire University.
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Appendix 2 Sites with individual stress categories with unwanted intensity
values in the data-sets provided by the Environment Agency via
John Murray-Bligh and Staffordshire University.
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{&ppe.ndix 3 Overall frequency of occurrence of each of the individual stress types
identified amongst the GQA sites in 1995 (n=6016), together with frequency of each

severity code (1 = severe, 2 = moderate, 3 = light, 4 = severity not given, 5 = stress only

suspected).
Table 5.1 Individual stresses oocur(r)e‘:neé:fsl Severity code
. No.of % of]

Major stress name Code Fullname stes  sites 1 2 3 4 5
Farming FA  Farming 867 16.1 91 449 318 1 108
Farming EU Eutrophication 9 02 6 0 3 (1] 1]
Farming FE Fertiisers 660 110 15 244 205 0 196
Farming WC Water cress beds 10 02 1 3 6 ] 0
Farming FF Fish farm 81 1.4 5 27 45 1] 4
Pesticides PE Peslicides 161 2.7 9 12 120 0 20
Pesticides HE Herbicides 177 3.0 3 7 150 0 17
Pesticides IN'  Insecticides 197 33 12 17 152 0 16
Pesticides SD Sheep-dip 34 0.6 1 6 8 e 19
Waste WA Waste 5 0.1 0 2 1 0 2
Waste Pl Piggery waste 31 0.6 2 15 8 [} 8
Waste PO Poultry waste 13 03 3 4 3 0 3
Waste SL Slumry 187 3.2 5 14 38 1 1314
Waste 81  Silage 14 0.3 1 3 6 0 4
Waste SR Sludge applied to land 5 0.1 o 1 4 0 0
Agri-industry Al Agri-industry 24 04 4 6 10 1 3
Agri-industry AB  Abattoir 21 0.4 5 3 6 0 5
Agri-industry DA Dairy 173 29 12 73 79 0 9
Agri-industry VE Vegetable processing 21 0.4 6 8 3 0 4
Agri-industry TA Tanningfleather 5 04 ¢} 0 2 0 3
Agri-industry WO  Wool 1 0.1 ] 0 1 a 0
Agpri-industry FL  Flour mill 2 01 1 1 0 0 0
Agri-industry BR Brewery 17 0.3 0 7 8 0 2
Agr-industry 8U  Sugar refinery 6 0.1 1 4 ¢ 0 1
Industrial discharge ID Industrial discharge 81 14 16 30 27 0 8
industrial discharge H!  Heavy industry o8 1.7 45 18 1 0 24
Industrial discharge PL Plating industry 4 01 1 2 1 0 0
Industrial discharge Li  Light industry/commercial 152 26 26 45 53 1 26
Industrial discharge DE Detergent 4 041 o 2 2 o 0
Industrial discharge PM  Paper mill 26 0S8 4 B 12 0 2
Industrial discharge BW Brick works 2 0.1 0 1 0 0 1
industrial discharge CE Cement works 8 0.2 3 1 4 0 0
Industral discharge CW Cooling water (warm) 22 04 2 it S 0 4
Industrial discharge OY Colouration (dye} 31 0.6 6 18 6 0 1
Sediment at the site SX Sediment at the site 35 0.6 6 20 10 4] 0
Sediment at the site TX Contaminated sediment 197 33 26 25 14 0 132
Sediment at the site IS Inert siltation 475 789 59 248 159 ¢ 9
Sediment at the site GS Eroded gravel/boulders in channel 25 05 6 6 13 0 0
Oils, petrochemicals Ot OQils, petrochemicals 52 09 10 20 17 o] 5
Qils, petrochemicals CO Crude oil 0 0.0 0 0 0 0 0
Qils, petrochemicals TO Tar/bitumen 1 0.1 1 0 0 0 0
Qils, petrochemicals VO Vegetable ail 4 0.1 1 0 3 0 0
Qils, petrochemicals LO Lubricating oil 1 o1 1 0 0 0 0
Qils, petrochemicals FQO  Fuel (diesel/petrol) 37 0.7 4 7 18 0 8
Construction CT Construction 2 0.1 1 0 1 0 0
Construction Bit  Building and road site 20 0.4 2 14 3 0 1
Leachate LE Leachate 17 03 1 (] 6 0 4
Leachate SY Scrap yard 3 0.1 0 1 1 0 H
Leachate SH Slag heap 2 0.4 3 4 11 0 3
Leachate DL Domestic landfiti 58 1.0 it 14 17 0 16
Leachate T Toxicfindustrial landfill 63 1.1 15 15 8 0 25
Sewage Treatment Works (STW) ST Sewage Treatment Works (STW) 279 47 a 121 66 0 7
Sewage Treatment Works (STW) TS  Treated STW effluent 1477 246] 3338 518 S73 2 45
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Table 5.1 Individual sfresses occuri‘;::rzls’ Severity code

Major stress name Code Fuli name N:&:: :‘;t:sf 1 2 3 4 5
Sewage Treatment Works (STW) SE  Septic tank 207 35 1 33 140 i 22
Sewage Treatment Works (STW) SS  Storm sewer overflow peg 37| 64 82 54 1 20
Sewage Treatment Works (STW) CS Combined sewer overflow 586 9.8 79 259 194 2 52
Water Treatment Works (WTW) WT  Water Treatment Works (WTW) 33 06 4 7 12 v] 10
Water Treatment Works (WTW) FS Iron sulphate from WTW 2 01 1 0 1 V] 0
VWater Treatment Works (WTW) AS  Aluminium sulphate from WTW 6 0.1 a 3 2 0 1
Water Treatment Works (WTW) SW  Swimming poo! 3 0.1 0 0 0 Q 3
Run-off RO Run-off 108 1.8 1 2 16 1 88
Run-off UR  Urban run-off 892 149| 220 370 235 2 65
Run-off HY Highway run-off {including salt} 299 5.0 19 77 103 1 99
Run-off RR  Railway run-off 40 0.7 2 2 14 0 22
Run-off HR  Heavy industry run-off 60 1.0 15 22 8 0 15
Run-off LR Light industry/commercial run-off 214 36 46 87 61 4] 20
Acid deposition AD  Acid deposition 80 1.4 17 23 20 o 20
Mining, guarries and extraction Mi  Mining, quarries and extraction 61 1.1 10 18 22 1 10
Mining, quarries and extraction MM Metal mine drainage 105 1.8 12 A 54 0 8
Mining, quarries and extraction CM Coal mine drainage 122 21 19 49 45 0 8
Mining, quarries and extraction CC China clay extraction 25 0.5 9 9 7 0 0
Mining, quarries and extraction QA Quarry (acid rock) 9 0.2 1 2 4 0 2
Mining, quarries and extraction QB Quarry (limestone/chalk) 13 03 2 4 4 o 3
Mining, quarries and extraction 8G Sand and gravel extraction 23 04 1 9 12 0 1
Channetl at the site AN  Channel at the site 11 0.2 2 4 5 0 0
Channel at the site CA  Channelisation 441 74 108 224 102 1 6
Channel at the site CU  Culvert 3 06 8 14 & 0 1
Channel at the site CV Cave 1 0.1 0 1 0 0 0
Channel at the site BE Bedrock 70 1.2 14 3 21 0 4
Channel at the site 8D Concrete stream bed 18 04 10 3 6 0 0
Channel at the site BG Bridge 274 456 10 60 188 2 14
Man-made watercourse CN Canaf 6 0.1 1 4 1 o v}
Man-made watercourse RN  River navigation (locks etc) 57 1.0 17 34 5 1 0
Man-made watercourse D1 Artificial ditch of dyke 17 03 9 6 2 0 0
Channel Management DN Dredging 92 1.6 13 27 39 1 12
Channel Management WD Weed cufting 58 1.2 7 25 24 3 9
Choked channel (>33% plant) CH Choked channel (>33% plant) 175 30 37 79 58 0 1
Artificial bank at the site AT  Artificial bank at the site 29 0.5 7 16 4 1 1
Artificial bank at the site UC Uncensolidated (Rip-rap/boulder) 47 08 7 1 0 2
Artificiat bank at the site SB Consoclidated (stone/brick/concrete) 179 3.0 40 60 70 3 6
Artificial bank al the site SP  Sheet piling 22 0.4 7 7 8 o 0
Bank practices at the site BP Bank practices at the site 3 0.1 0 1 2 0 0
Bank practices at the site LV  Livestock poaching, frampling 217 37 9 54 102 1 51
Bank practices at the sile MO Mown/managed riparian zone 61 1.1 9 19 32 o] 1
Bank practices at the site OG Over grazing 2 04 1 6 13 0 2
Impoundments : RF  Regulated flow 149 25 26 48 69 3 3
Impoundments WE Weirs 154 286 18 55 71 4 6
Impoundments RE Reservoir ufs catchment 135 23 25 4 57 2 7
Impoundments PF  Ponded flow (lake or reservoir d/s) 56 1.0 16 26 13 0 1
Impoundments LP Ltake or pond close u/s 164 28 32 67 54 4 7
Impoundments HW  Hypolimnic water 8 0.2 2 3 2 0 1
Impoundments RT River transfer 3 06 14 10 9 o 0
Impoundments FT Freshwater but tidal 61 11 14 29 14 o 4
Low flow LF  Low flow 220 37 B R 71 4 16
Low flow AP Abstraction for public supply 3 086 5 13 13 o 2
Low flow AG Abstraction from groundwater 62 1.1 10 16 28 2 6
Low flow AR Abstraction from river 36 06 8 13 13 0 2
Low flow IR Abstraction for irrigation 5 10 12 21 2 1 1
Low flow CD Cessation of STW discharge 3 01 1 2 o 0 0
Low flow DT Drought 132 22 7 52 58 0 15
No flow NF  No flow 8 0.2 4 4 a 0 Q
No flow WI  Winterbourne (naturai) 11 02 4 2 3 2 0
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Table 5.1 Individual stresses occur?e\;e::! Severity code
i No. o

l Major stress name Code Full name sitesf :;eosf 1 2 3 4 5
No flow DC  Dry channel (caused by man) 3 01 1 0 1 0 1
Saline SA  Saline 13 0.3 2 5 3 0 3
' Safine MA  Marine origin 22 0.4 4 7 7 0 4
Saline IG  Inland geologicat 3 0.1 1 0 1 0 1
Saline IL  Industrial discharge S 041 1 2 2 0 0
- Land use LU Land use 5 0.1 0 3 2 0 0
I Land use CF  Afforestation {conifer) 96 1.6 13 26 28 1 28
Land use 1A Intensive arablisation 397 66] 121 205 44 12 15
Land use Us  Urban/suburban 344 58 64 166 111 1 2
1 Land use MD Moorland drainage 101 1.7 § 4% 39 0 16
' Land use UQ  Upland overgrazing 5 041 1 3 o 0 1
Land use RB Reedbed at the site 6 0.1 1 1 4 0 0
Reclaimed land RL Reclaimed land 4 01 1 2 1 0 0
l Reclaimed land Rl Industrial reclaimed fand 17 03 2 5 9 0 1
Rectaimed land OC Open/cast reclaimed land 7 0.2 0 2 2 0 3
Bank erosion EC Clay bank erosion 42 0.7 o 15 14 0 13
Bank erosion ES Sand bank erosion 44 0.8 5 14 13 ) 12
I Bank erosion EG Gravel, boulder bank erosion 18 0.3 3 11 4 0 1]
Sorting problem PR Poorly preserved sample 8 02 0 0 S 3 0
_ Sampling difficulty DR Dredge used to sample 193 33 0 0 o 187 6
Sampling difficulty AL  Air-lift used to sample 16 0.3 0 0 0 16 0
l Sampling difficulty AC  Access to one bank only 168 28 0] 0 0 168 0
Sampling difficulty BO Bouldery site sampling difficult 141 24 32 58 51 0 o
No perceived problem NP No perceived problem 669 11.2 1 o 1 667 0
l No information Nl Noinformation 168 28 0 0 0 168 0
Other BM Boat mooring 1 01 0 1 0 0 0
Other SF Sewage fungus 92 186 5 17 g8 2 10
Other OH Ochre 125 24 4 M 42 3 5
l Other CL Cladophora 431 7.2 58 254 109 8 2
Other MY Stressis a mystery 80 1.4 4 30 17 25 4
Other AF  Unknown 2 0.1 0 0 2 0 0
l Other BL  Unknown 2 01 o 1 1 0 0
Other CR  Unknown 1 0.1 o 1 0 o] 0
Other El  Unknown 1 0.1 0 0 1 0 o
Other JT  Unknown 1 01 1 0 0 0 a
l Other LM Unknown 1 G.1 0 0 0 0 1
Gther MR  Unknown 1 01 0 o 0 0 1
Other PG Unknown 1 0.1 0 0 0 0 1
= Other S0 Unknown 0 0.0 0 0 0 0 0
l Other UK  Unknown 1 0.1 0 0 1 0 0
Other VR Unknown 9 0.2 1 8 0 0 o]
Other VS Unknown 10 0.2 0 2] 1 0 0
l Totalf 15543 2304 5278 4985 1311 1655
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Appendix 5 The distribution of Unionidae and Heptageniidae in samples
collected during the 1990 RQS and 1995 GQA with patterns of

occurrence records in relation to eight selected RIVPACS
variables.
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Appendix 6 An example of the type of output which will be produced to relate
the presence and absence of individual BMWP taxa to RIVPACS
environmental variables, changes in biological grade, Environment
Agency Regions and landscape types.
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FAMILY A

Environmental characteristics of sites in which family A is present or absent in
1995 plus sites where it has been gained or lost since 1990. Mean values (SE).

Variable Present Absent Gained Lost
1990 + 1995 1990 + 1995 | in 1995 in 1995
Altitude 147 (93) 71 (42) 176 (153) 79 (93)
Slope

Distance to source
Discharge

Width

Depth

Substratum
Alkalinity

Changes in frequency of family A from 1990 to 1995, at sites which have or have
not improved or deteriorated (p>0.5) in biological grade (gains = +%; losses = -%)

Improved Change of | 1990 grade | Change of | Deteriorated | Change of
in 1995 frequency | ns change frequency | in 1995 frequency
btoa +7.1% a -1.7% atob -12.3%
ctoa b atoc,d eorf

ctob c btoc

dtoaorb d btod, eorf

dtoc e ctod

etoaborc f ctoeorf

etod dtoe

ftoa b,cord dtof

ftoe etof

Regional changes in frequency of family A between 1990 to 1995.

1990 NRA Present Absent Absent 1990 Present 1990
Region 1990 + 1995 | 1990 + 1995 Present 1995 Absent 1995
Anglian 22.4% 69.1% 1.6% 6.9%
Northumbrian
North West
Severn Trent
Southern
South West
Thames
Welsh
Wessex
Yorkshire
Overall

Landscape changes in frequency of family A between 1990 to 1995.

ITE landscape Present Absent Absent 1990 Present 1990
type 1990 + 1995 1990 + 1995 Present 1995 Absent 1995
Upland 73.8% 22.4% 1.2% 2.6%
Marginal upland

Pasture

Arable
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Appendix 7 The distribution of four landscape types in Great Britain. Upland
— purple; marginal upland — dark brown; pastural — pale brown;
arable — green,
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Appendix 8 Relationship between (corrected) biological grades (a-d, e/f) in 1995 and
six categories of either site discharge category ((a)-(b)) or site distance from source {(c)-
(d)). Figures (a) and (c) show the percentage of sites in each grade, separately for each
category; figures (b) and (d) show the percentage of sites in each category, separately
for each grade. Total n = 6016 sites.

8 b c d afl
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Appendix 9 The main user questionnaire circulated to the Environment
Agency
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1995 GENERAL QUALITY ASSESSMENT - BIOLOGY
POST SURVEY APPRAISAL

ENVIRONMENT AGENCY REGION : NORTH WEST
NAME OF PERSON COMPLETING QUESTIONNAIRE :

NAMES OF OTHERS CONTRIBUTING TO RESPONSE :
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GQA - POST SURVEY APPRAISAL NUMBER OF SITES (1)

REGION : NORTH WEST

According to IFE records, a total of 868 sites were surveyed for aquatic macro-
invertebrates in your Region during the 1995 GQA.

QI: For each of the following categories of watercourse type, please indicate your
opinion on the adequacy of the number of sites sampled in order to get a reliable
representation of the biological condition of rivers in your region. Tick only one
column per watercourse type.

S >l e >
A EE 2 EY 2
7] © Hm =2 e U3
3 7 %m ol ol [a
WATERCOURSE TYPE LGS EEEES
> m > @ @@
Ezd E = -
["*ZO — Z Z,
o an) =] >
S an <R R SE

ALL WATERCOURSES AS A WHOLE
CLEAN LARGE, DEEP RIVERS

POLLUTED LARGE, DEEP RIVERS

CLEAN MIDDLE REACHES

POLLUTED MIDDLE REACHES

CLEAN UPLAND HEADWATERS

POLLUTED UPLAND HEADWATERS

CLEAN LOWLAND HEADWATERS

POLLUTED LOWLAND HEADWATERS
ACIDIFIED SITES

AGRICULTURALLY ENRICHED SITES
URBAN WATERCOURSES

CANALS

DRAINS AND DITCHES

OTHER 1 (STATE)
OTHER 2 (STATE)
OTHER 3 (STATE)
OTHER 4 (STATE)
OTHER 5 (STATE)
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1995 GOA - POST SURVEY APPRAISAL _ NUMBER OF SITES (2)

REGION : NORTH WEST

Q2 If you feel that there are any differences between your component areas/laboratories, in the
adequacy of the number of sites sampled, which are significant and need recording, please give
them in the following text box.

Q3 Please use the following text box to provide any additional comments you may wish to make
on the number and type of sites sampled.
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1995 GQA - POST SURVEY APPRAISAL  SAMPLING PROCEDURES (1)

REGION : NORTH WEST

For the purposes of the 1995 GQA, a manual was produced that offered recommendations on the
manner in which samples should be collected during the survey. The reference to this manual is
as follows:

Murray-Bligh, J A D (1997) Procedures for collecting and analysing macroinvertebrate samples
for RIVPACS. Environment Agency Internal Document BT 001, Version 1.0, 13" March, 1997.

Methods are constantly being refined and any views you have will be taken into consideration
when producing the recommendations for the 2000 survey.

Q4 The recommended methods for collecting macro-invertebrate samples exclusively using a
pond-net are laid out in sections 3.7.1 to 3.7.3f (pp 3.25 - 3.32) and 3.7.6 (p 3.41). Did you fully
follow these procedures for collecting samples in 1995 GQA?

YES NO

Q5 If you answered no to Q4, what modifications did you make to the recommended method?

Q6 If you answered yes to Q4, in what way, if any, did the method you adopted for sampling by
pond-net and search in the 1995 GQA differ from the procedures you generally adopted prior to
that survey? Please include the main differences, if any between the approaches adopted for the
1990 RQS and 1995 GQA.
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1995 GOA - POST SURVEY APPRAISAL. SAMPLING PROCEDURES (2)

REGION : NORTH WEST

In the 1995 GQA sampling manual (BT001) alternative methods are recommended for sampling
deep water sites. General procedures were recommended for dredge sampling in section 3.7.1
(pp 3.25 - 3.28) and more specific procedures in section 3.7.4 (pp 3.32 - 3.36). Recommended
airlift procedures are given in 3.7.1 (pp 3.25 - 3.28) and 3.7.5 (pp 3.36 - 3.40). Further
recommendations on additional sweep sampling and emptying nets are given for both methods
in sections 3.7.3g (p 3.32) and 3.7.6 (p 3.41) respectively.

Q7 Which of the following methods did you use to sample sites that were too deep to sample by
pond-net except from the bank? Please tick any that apply.

DREDGE AIR-LIFT
BANKSIDE NETTING ONLY OTHER
SPECIFY OTHER ...

Q8 If you used a dredge and/or an airlift, did you fully follow the above procedures for collecting
samples in 1995 GQA?

YES NO

Q9 If you answered no to Q8, what modifications did you make to the recommended methods?

Q10 If you answered yes to Q9, in what way, if any, did the methods you adopted for deep water
sampling in the 1995 GQA differ from the procedures you generally adopted prior to that survey?
Please include the main differences, if any between the approaches adopted for the 1990 RQS and
1995 GQA.
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1995 GOA - POST SURVEY APPRAISAL, SAMPLING PROCEDURES (3)

REGION : NORTH WEST

Q11 If you feel that there are any differences between your component areas/laboratories, in the
compliance with sampling procedures set out in manual BT0001, which are significant and need
recording, please give them in the following text box.

Q12 Flease use the following text box to provide any additional comments you may wish to make
on the recommended methods to be used to sample macro-invertebrates in national surveys.
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1995 GOA - POST SURVEY APPRAISAL, SAMPLING PROCESSING (1)

REGION : NORTH WEST

The 1995 GQA manual (BT 001) {aid down methods of sorting and identifying macro-
invertebrate samples (Section 3.9, pp 3.42 — 3.47 and Section 3.10, pp. 3.47 — 3.60). Laboratory
sorting of samples was requested in preference to bankside sorting and live identification.

Q13 Did you ever undertake live bankside sorting and identification of samples during the 1995

survey?

SORTING

NEVER SOMETIMES ALWAYS
IDENTIFICATION

NEVER SOMETIMES ALWAYS

Q14 If you answered “always” or “sometimes” for either part of Q13 please describe the
circumstances where you used bankside sorting and what the advantages of this approach were.

SORTING:

IDENTIFICATION:
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1995 GOA - POST SURVEY APPRAISAL.  SAMPLING PROCESSING (2)

REGION : NORTH WEST

Q15 After sampling, how did you transport the samples to the laboratory?

FIXED IN FORMALDEHYDE
PRESERVED IN ALCOHOL

LIVE
OTHER (STATE)

Q16 If you answered “live” to Q15, please give details of the exact procedure used.

Q17 Do your laboratories have adequate facilities for the safe handling of formaldehyde? If
appropriate, explain how this differs between areas.

YES NO

Differences between areas:

Q18 Do any of your laboratories have adequate facilities for the safe handling of formaldehyde
but do not use them for the applying formaldehyde as a preservative for GQA macro-invertebrate
samples? If so please give reasons

YES NO

Reasons:
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1995 GOA - POST SURVEY APPRAISAL SAMPLING PROCESSING (3)

REGION : NORTH WEST

Q19 If you feel that there are any differences between your component areas/laboratories, in the
way in which you process samples, which are significant and need recording, please give them in
the following text box.

Q20 Please use the following text box to provide any additional comments you may wish to make
on the recommended methods to be used to process macro-invertebrate samples for national
SUrveys.

R&D Progress Report EMA 036iprs




1995 GOA - POST SURVEY APPRAISAL SAMPLE IDENTIFICATION (1)

REGION : NORTH WEST

The 1995 GQA manual required that all the aquatic macro-invertebrates in the sample be
identified, including the pupae caddis and dipterans (Section 3.10.3, p3.55 —3.56).

Q21  What level of identification did you achieve for your samples from the 1995 GQA? Please
give answers for each of the four taxonomic levels below.

TAXONOMIC LEVEL ALWAYS | SOMETIMES NEVER

BMWP FAMILIES

ALL FAMILIES

RIVPACS SPECIES LEVEL
(SOME TAXA ONLY)

RIVPACS SPECIES LEVEL
(ALL TAXA)

Q22 Which families do you have the greatest difficulty in identifying? Include difficult life
stages of groups you otherwise find easy to identify (e.g. Goeridae pupae, immature
Leuctridae/Capnidae etc).

10
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1995 GOA - POST SURVEY APPRAISAL, SAMPLE IDENTIFICATION (2)

REGION (PLEASE COMPLETE):

Q23 If you feel that there are any differences between your component areas/laboratories, in the
level of identification achieved, which are significant and need recording, please give them in the
following text box.

Q24 Please use the following text box to provide any additional comments you may wish to make
on the identification of taxa. Amongst the issues you may wish to comment on are the value
ranges of abundance classes and difficulties in the estimation of the correct classes for each family.

Identification

Assignment of abundance classes

11
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1995 GOA - POST SURVEY APPRAISAL QUALITY CONTROL (1)

REGION : NORTH WEST

Analytical Quality Control (AQC) and Quality Audit (Audit or QA) procedures were required for
the 1995 GQA. AQC is an internal procedure in which experienced analysts check the sorting and
identification performance of colleagues for a pre-set proportion of samples processed. The audit
is an external procedure in which the performance of Agency staff at sorting and identification is
assessed by experts from another organisation, based upon a pre-determined number of all
samples processed. Samples may be subject to external audit before or after internal AQC checks.

Q25 Do you think that internal AQC was of value in helping to control the performance of sample
sorting and identification. Please use the text box provided, if you wish, to give reasons for your

answer.
SORTING YES NO
‘ IDENTIFICATION  YES NO
Reasons:

Q26 Please describe the process you currently use for selecting samples for internal AQC.

12
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1995 GQA - POST SURVEY APPRAISAL QUALITY CONTROL (2)

REGION (PLEASE COMPLETE):

Q27 Please describe the process you currently use for selecting samples for external audit

Q28 What type of action do you take when samples fail to pass the national AQC target in your
Region.

Q29 What type of action do you take when samples fail to pass the external audit target in your
Region.

13
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1995 GQA - POST SURVEY APPRAISAL QUALITY CONTROL (3)

REGION : NORTH WEST

Q30 If you feel that there are any differences between your component areas/laboratories, in your
AQC and audit procedures, which are significant and need recording, please give them in the
following text box.

Q31 Please use the following text box to provide any additional comments you may wish to make
on the use of AQC and audit procedures for the sorting and identification of macro-invertebrate
samples, with special reference to national GQA surveys.
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1995 GOQA - POST SURVEY APPRAISAL QUALITY GRADING (1)

REGION : NORTH WEST

The macro-invertebrate data collected during the 1995 GQA was used to determine the BMWP
score, number of scoring taxa and ASPT (Average Score Per Taxon) for each sample. Individual
seasons taxon lists for spring and autumn were also combined to form a site taxon list for the year.
BMWP index vahies were computed for the combined seasons lists for each site. RIVPACS was
then used to produce optimal (= expected) faunal lists and BMWP index values for each sample
or combination of samples. The ratio of observed to expected BMWP index values (often
referred to as EQI or Ecological Quality Index) was used to band sites into grades of biological
condition. Separate grades were determined for each season’s and for paired seasons’ faunal lists
for each site based on each of ASPT and number of BMWP taxa. An overall site grade for was
determined by taking the lower of the grades determined separately for ASPT and number of taxa
for the two seasons combined list.

‘The EQI band ranges used for assessing the combined seasons ASPT and number of taxa grades
for the 1995 GQA were as follows:

Grade Description Lower grade limits

EQI ASPT EQI number of taxa
a Very good 1.00 0.85
b Good 0.90 0.70
c Fairly good . 0.77 0.55
d Fair 0.65 0.45
e Poor 0.50 0.30
f Bad ' 0.00 0.00

Q32 Please use the following text box to give any comments you wish on this banding system and
how it has worked in interpreting the 1995 GQA data. Please record any differences between
your component areas/laboratories that are significant and need recording.

15
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1995 GOA - POST SURVEY APPRAISAL OTHER APPROACHES (1)

REGION : NORTH WEST

Q33  the evaluation of the biological condition of river stretches in the 1995 GQA depended
exclusively on the use of RIVPACS to interpret macro-invertebrate data. What other methods
would you like to see applied to the interpretation of the type of macro-invertebrate assemblage
data collected during the 1995 GQA?

TYPE OF STRESS/SITE FOR WHICH
SYSTEM OF EVALUATION | THE PROPOSED SYSTEM IS OF
PARTICULAR RELEVANCE

Q34 The evaluation of the biological condition of river stretches in the 1995 GQA depended
exclusively on the use of macro-invertebrate data. What other taxonomic groups and methods
of approach, if any, would you like to see applied to the interpretation of the biological condition
of the river stretch?

TYPE OF STRESS/SITE FOR WHICH
SYSTEM OF EVALUATION | THE PROPOSED SYSTEM IS OF
PARTICULAR RELEVANCE

16
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1995 GOA - POST SURVEY APPRAISAL OTHER APPROACHES (2)

REGION : NORTH WEST

Q35 If you feel that there are any differences between your component areas/laboratories, in the
importance attached to alternative approaches to assessing biological condition, which are
significant and need recording, please give them in the following text box.

Q36 Please use the following text box to provide any additional comments you may wish to make
on the use of alternative approaches to the assessment of the biological condition of river
stretches.

17
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1995 GOA - POST SURVEY APPRAISAL.  ENVIRONMENTAL DATA (1)

REGION : NORTH WEST

For the 1995 GQA, techniques were set out for collecting environmental data for RIVPACS
predictions (BT 001, Sections 3.5 and 3.6, pp 3.7 - 3.25). Some data were time invariant and
could be read off maps. Others were time variant and needed to be measured at the site.

Q37 RIVPACS requires annual mean alkalinity values in order to make the best available faunal
predictions. If alkalinity values are not available, any of the listed determinands below may be
used as a surrogate. Which determinand was most commonly used for predictions in your Region?

ALKALINITY HARDNESS

CALCIUM CONDUCTIVITY

(238 The manual recommends (p2.21) that an absolute minimum of three evenly spaced alkalinity
or surrogate values are used to calculate the annual mean value but recommends that a mimmum
of twelve monthly values are obtained. Approximately what proportion of the annual mean
alkalinity values you obtained for the 1995 GQA survey were based on >9 values.

>75% >50% >25% <25%

Q39 On what year(s) were most of your annual mean alkalinity values based?

1995 1994 1994-95 1993-95 1990

OTHER PLEASE STATE:

Q40 For sites that were common to the 1995 GQA and 1990 RQS, approximately what
proportion of the time invariant values (NGR, altitude, slope, distance from source and discharge
category) were derived in the following manner:

NEWLY CALCULATED IN 1995 %
%

BASED ENTIRELY ON 1990 VALUES )
%

AVERAGED FROM 1990 & 1995 VALUES 0
18
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1995 GOA - POST SURVEY APPRAISAL ENVIRONMENTAL DATA (2)

REGION : NORTH WEST

Q41 For the majority of sites, which of the following determinands were measured by more than
one independent person as a means of quality control on the accuracy of the data acquisition?
Please tick all that apply.

NGR ALTITUDE SLOPE

DISTANCE TO SOURCE DISCHARGE CATEGORY

Q42 Please indicate how difficult you find it to record each of the following RIVPACS variables
and what the difficuities were, if any?

NGR HIGH MODERATE LOW
Main difficulty

ALTITUDE HIGH MODERATE LOW
Main difficulty

SLOPE HIGH MODERATE LOW
Main difficulty

DISCHARGE HIGH _ MODERATE LOW
Main difficulty

19
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1995 GQA - POST SURVEY APPRAISAL ENVIRONMENTAL DATA (3)

REGION : NORTH WEST

Q42 (Continued)

DISTANCE TO SOURCE: HIGH MODERATE LOW

Main difficulty

ALKALINITY HIGH MODERATE LOW
Main difficulty

WIDTH HIGH MODERATE LOW
Main difficulty

MEAN DEPTH HIGH MODERATE LOW

| Main difficulty

SUBSTRATUM COVER: HIGH MODERATE LOW
Main difficulty

Q43 For the majority of sites, which of the following determinands were measured by more than
one independent person in each season as a means of quality control on the accuracy of the data

acquisition? Tick all that apply.

DEPTH
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SUBSTRATUM
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1995 GOA - POST SURVEY APPRAISAL, ENVIRONMENTAL DATA (4)

REGION : NORTH WEST

Q44 What other environmental variables would you like to see recorded during GQAs for use for
predictive or interpretative purposes?

Q45 If you feel that there are any differences between your component areas/laboratories, in the
difficulties associated with recording environmental data for RIVPACS, which are significant and
need recording, please give them in the following text box.

Q46 Please use the following text box to provide any additional cornments you may wish to make
on the difficulties associated with recording environmental data for RIVPACS

21
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1995 GOA - POST SURVEY APPRAISAL EQUIPMENT (1)

REGION : NORTH WEST

The 1995 GQA manual (BT 001, Chapter 4) included extensive recommendations concerning the
specifications of the equipment to be used during the survey.

Q47 Please use the space below to make any comments you wish on the equipment specifications
provided in the manual, including difficulties encountered in using any of the equipment and
recommendations for better alternatives. Please note any significant differences between areas.

22
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1995 GQA - POST SURVEY APPRAISAL REPORTING (1)

REGION : NORTH WEST

(48 In addition to any use that was made of the biological and environmental data for national
reporting or evaluation of the 1995 GQA, were any reports on the survey produced at your area
or regional level?

YES NO

Q49 If you answered yes to Q48, please list the reports. Please indicate with an asterisk which,
if any, of these reports included comparisons between the results of the 1990 RQS and the 1995

GQA:

Q50 Please give a brief description of the type of reports produced in your Region which made
use of the 1995 GQA biological and environmental data for purposes other than recording the
proportions of river length in different biological grades. Continue on a separate page if needed.

Q51 Please list, very briefly, any other uses you would like to see made of the 1995 GQA data
at regional or national level.

23
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1995 GOA - POST SURVEY APPRAISAL GENERAL (1)

REGION : NORTH WEST

Q52 Do you consider that in the 1995 GQA your Region had a consistent approach to all aspects
of the GQA (which could affect the data) across its component Areas?

YES NO

Q53 If you answered No to Q129, please list the major variations that occurred in the following
text box.

Q54 Please use the following text box to record any comments you wish to make about the 1995
GQA which are relevaat to the design and implementation of future surveys and which have not
been covered by the preceding question. Please continue on a separate sheet if necessary.

VERY MANY THANKS FOR YOUR TIME AND HELP IN COMPLETING THIS
IMPORTANT QUESTIONNAIRE PLEASE RETURN YOUR FORM TO THE
FOLLOWING ADDRESS BY 3" May 1999:

Mike T Furse, Institute of Freshwater Ecology, River Laboratory, East Stoke, WAREHAM
Dorset BH20 6BB. E-mail : m furse@ife.ac.uk

A summary of replies will be circulated to all Regions.
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1995 GENERAL QUALITY ASSESSMENT - BIOLOGY
POST SURVEY APPRAISAL

SUPPLEMENTARY QUESTIONNAIRE

Completion of this supplement is less important than the main questionnaire.
However, we would be grateful for any replies you are able to offer to any of
the questions. Thank you.

ENVIRONMENT AGENCY REGION : NORTH WEST
NAME OF PERSON COMPLETING QUESTIONNAIRE :

NAMES OF OTHERS CONTRIBUTING TO RESPONSE :
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1995 GOA - POST SURVEY APPRAISAL NUMBER OF SAMPLES (S1)

SUPPLEMENT REGION : NORTH WEST

The 1990 River Quality Survey involved the collection of macro-invertebrate samples from
each of three seasons, spring, summer and autumn, partly on the advice of the Institute of
Freshwater Ecology team responsible for the development of RIVPACS. In order to enhance
the level of coverage of sites in 1995 within the available budget and to maintain the other
operational duties of the Agency biologists, the number of visits to each site was reduced to

- two. Single samples were taken in each of spring and autumn. It was claimed that this

would not result in unacceptable reduction in the reliability of evaluations of environmental
quality derived from RIVPACS.

QS1: Under the system of collecting a single sample per visit, what do you consider the
optimal number of sampling visits to each site to provide a reliable estimate of the
biological condition of a site over the year of sampling as a whole?

ONE TWO
THREE FOUR
MORE THAN FOUR STATE:

QS2 Under your optimal sampling programme, when do you consider sampling should take
place?

QS3: Under the system of collecting a single sample per visit, what do you consider the
minimum number of sampling visits to each site to provide an acceptable estimate of the
biological condition of a site over the year of sampling as a whole.

ONE TWO
THREE FOUR
MORE THAN FOUR STATE:

QS-4 Under your minimum sampling programme, when do you consider sampling should
take place?
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1995 GOA - POST SURVEY APPRAISAL NUMBER OF SAMPLES (S2)

SUPPLEMENT REGION : NORTH WEST

QS5 If you have had experience of sampling programmes that have involved both three and
two seasons single sample collections (e.g. the 1990 RQS and 1995 GQA), to what extent do
you think the reliability of the assessments made from two single season samples was poorer
than three seasons?

MUCH POORER (2 SEASONS SAMPLING UNACCEPTABLE)

SLIGHTLY POORER (2 SEASONS SAMPLING ACCEPTABLE)

NO APPARENT DIFFERENCE (2 SEASONS PREFERABLE)

QS6 Do you think that replicate sampling would improve the quality of assessments of the
biological condition of sites,

YES

NO

DON'T KNOW

QS7 If you answered yes to QS6, what is your optimal replicate sampling regime, in terms of
number of seasons and numbers of replicates per season?

NUMBER OF SEASONS

NUMBER OF SAMPLES PER SEASON

QS8 If you answered yes to QS6 and completed QS7, what seasons/months would you
recommend for sampling?
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1995 GQA - POST SURVEY APPRAISAL NUMBER OF SAMPLES (S3)

SUPPLEMENT REGION : NORTH WEST

QS9 If you feel that there are any differences between your component areas/laboratories, in
the number of samples that should be collected and the timing of sampling, which are
significant and need recording, please give them in the following text box.

QS10 Please use the following text box to provide any additional comments you may wish to
make on. the number of samples that should be collected and the timing of sampling

v
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1995 GOA - POST SURVEY APPRAISAL SAMPLE PROCESSING (S1)

SUPPLEMENT REGION : NORTH WEST

QS11 Whilst accepting that this is a “how long is a length of string” question, please estimate
the APPROXIMATE AVERAGE LENGTH OF TIME, in minutes, you took to sort the
following type of sample in the 1995 GQA. Your answers should take aceount of the range of
samples from those with few individual taxa to those with numerous and/or diverse taxa.

SAMPLE TYPE AVERAGE TIME
IN MINUTES

Mainly gravel or coarser substratum with little
detritus or macrophyte material

Mainly gravel or coarser substratum with copious
detritus and/or macrophyte material

Mainly sand with little detritus or macrophyte
material

Mainly sand with copious detritus and/or
macrophyte material

Mainly silt with little detritus or macrophyte
material

Mainly silt with copious detritus and/or
macrophyte material

QS12 If you feel that there are any differences between your component areas/laboratories, in
the length of time you take to process various types of sample, which are significant and need
recording, please give them in the following text box.
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1995 GOA - POST SURVEY APPRAISAL QUALITY GRADING (S1)

SUPPLEMENT REGION : NORTH WEST

QS13 What is your opinion of the following text descriptions of each grade of the 1995
RQS system. Please suggest any alternative wording you think appropriate,

GRADE A - VERY GOOD: The biology is similar to (or better than) that expected for an
average and unpolluted river of this size, type and location. There is a high diversity of

Families, usually with several species in each. It is rare to find a dominance of any one
Family.

GRADE B - GOOD: The biclogy shows minor differences from Grade A and falls a little
short of that expected for an unpolluted river of this size, type and location. There may be a
small reduction in the number of Families that are sensitive to pollution, and a moderate
increase in the number of individuals in the Families that tolerate pollution (like worms and
midges). This may indicate the first signs of organic pollution.

GRADE C - FAIRLY GOOD: The biology is worse than that expected for an unpolluted
river of this size, type and location. Many of the sensitive Families are absent or the mumber

of individuals is reduced, and in many cases there is a marked rise in the number of
individuals in the Families that tolerate pollution.
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1995 GQA - POST SURVEY APPRAISALL, QUALITY GRADING (S2)

SUPPLEMENT REGION : NORTH WEST
QS13 Continued.

GRADE D - FAIR: The biology shows big differences from that expected for an unpolluted
river of this size, type and location. Sensitive Families are scarce and contain only small
numbers of individuals. There may be a range of those Families that tolerate pollution and
some of these may have high numbers of individuals.

GRADE E - POOR: The biology is restricted to animals that tolerate pollution with some
families dominant in terms of the numbers of individuals. Sensitive families will be rare or
absent.

GRADE F - BAD: The biology is limited to a small number of very tolerant families, often
only worms, midge larvae, leeches and the water hoglouse. These may be present in very
high numbers. Even these may be missing if the pollution is toxic. In the very worst case
there may be no life present in the river.

Thanks for any replies you have given in this supplement. A summary of replies will be
circulated to all regions please can you return your form to the following address by 3™
May, 1999: Mike T Furse, Institute of Freshwater Ecology, River Laboratory, East
Stoke, WAREHAM Dorset BH20 6BB. E-mail: m.furse@ife.ac.uk

VII
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