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2. INTRODUCTION

The UK Acid Waters Monitoring Network (UKAWMN) has been operating continuously in
the form reported herein since 1988. This report is the last to present the full suite of
measurements and sites prior to a scaling back of the Network that began in April 2007
and continues apace. During the first ten years biological and chemical data were
summarised in an annual series of printed reports. Since the year 2000 annual data
reports have also been available from the UKAWMN web page. These are of a similar
format to earlier annual reports but focus on graphical representations of time trends in
raw data and diagnostic statistics (e.g. species richness and diversity indices). Detailed
analysis of data has been presented in two interpretative reports, Monteith (2005) and
Monteith and Evans (2000) dealing with 15 and 10 years of accumulated results
respectively. Another interpretative exercise was performed in 2007 to accompany the
end of the most recent contract and deals with 18 years of data (Monteith and Shilland
2007). All three can be found in the reports section of the UKAWMN web site. A full
description of sampling methods and analytical procedures, together with site
descriptions, is also presented on the UKAWMN web page.

3. THE MONITORING NETWORK

The UKAWMN, funded by the UK Department of the Environment, originally consisted of
10 stream sites and 10 lakes, situated in those parts of the country most susceptible to
acidification (see map, page 14). In 1990, two additional sites, Blue Lough and
Coneyglen Burn, were added to the Network with funding from the Department of
Environment (Northern Ireland). In January 1991 site 18, the Nant y Gronwen, was
withdrawn from the Network at the request of the landowner and was replaced by a
nearby moorland stream, the Afon Gwy. Due to water abstraction and damming by a
local fish farm at site 1, Coire nan Arr, a nearby replacement control site was chosen,
site 23, named Loch Coire Fionnaraich. Since 2001 the entire network has been funded
by the UK Department of the Environment Food and Rural Affairs (DEFRA).

All sites are monitored chemically and biologically according to methodologies described
on the UKAWMN web site. Water samples are collected monthly at stream sites and
quarterly at lake sites. Epilithic diatoms and benthic invertebrates are sampled annually.
Aquatic macrophytes are surveyed between June and September, annually at stream
sites and biannually at lake sites. Stream sites and the outflow streams of lake sites are
electro-fished annually in the autumn.

In addition to the annual surveys, sediment cores were taken from all lake sites during
the first five years of monitoring. These were radiometrically dated and analysed for
diatoms, carbonaceous particles (derived from the combustion of fossil fuels) (Rose et al.
1995) and trace metals. Results of this work are presented in Patrick et al. (1995).
Sediment traps installed in all lakes are emptied annually. The contents are analysed for
diatom species composition, trace metals and the flux of carbonaceous particles,
allowing direct comparisons to be made with the historical (sediment core) record.


http://www.defra.gov.uk/

Water chemistry and macroinvertebrate sampling was prevented at several sites in the
spring of 2001 by foot-and-mouth related access restrictions. Sampling was resumed
across the Network in June 2001.

All chemical, physical and biological data are stored in a database managed by the
Centre for Ecology and Hydrology and ENSIS. Summary data are available to scientific
and other interested organisations on request. Further information on the UKAWMN,
including site descriptions and photographs, is available via the Internet at the address:
http//www.ukawmn.ucl.ac.uk

4. DATA FORMAT

The chemical and biological data are presented in a series of sections, summarised
below, on a site-by-site basis.

Section 1: | Time series graphs of key spot sampled chemical determinands for
individual samples.

Summary table for key chemical determinands including: the mean over the
1988-1993 baseline period; the mean for the current year (2004-2005), the
standard deviation for the current year; the Seasonal Kendall (Hirsch et al.,
1982) slope estimate for the period 1988-2005; and, the Seasonal Kendall
trend significance level (p) (we consider values of less the 0.05 as evidence
for a significant temporal trend). The normal number of observations per
year is 4 for lakes and 12 for streams.

Section 2: | Macroinvertebrates. Time series of macroinvertebrate taxon % abundance
in annual aggregated samples (5 kick samples from lake littoral habitats or
from riffle areas in streams), and annual total number of individual animals.
Some species occurring at less than 1% relative abundance are omitted.
Macroinvertebrate summary statistic time series:
1) total number of individuals;
2) number of individuals identified at Genus level only (excludes some
ubiquitous groups such as the chironomids and oligochaetes);
3) total number of taxa;
4) Diversity Indices:
a) Hill's Nj, the exponent of Shannon’s Index and a measure of the
number of abundant species in a sample (Hill, 1973).
b) Hill's N, the reciprocal of Simpson’s Index and a measure of the
number of very abundant species in a sample (Hill, 1973).
c) Es, a measure of evenness based on the ratio (N2-1):(N;-1). As a
single species becomes more and more dominant, Es tends to zero.

Section 3: | Salmonids. Summary histogram of mean density of trout and salmon, if
present, in three 50m reaches (number of individuals caught per 100m?
survey area) for each year of the monitoring period. (O+ = new recruits, >0+
= all fish over one year of age).
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Section 4:

Epilithic diatoms. Time series of annual mean percentage frequency (from
3-4 replicate samples) of taxa occurring at greater than 2 % abundance in
any one sample.

Epilithic diatom summary statistic time series. Mean, maximum and

minimum for:

a) Hill's N; (see above)

b) Hill's N, (see above)

c) Es(see above)

d) Diatom inferred pH (Di pH), based on the weighted average of species
pH optima in the surface sediments of the 167 lake Surface Water
Acidification Project dataset (Stevenson et al. 1991).

pH reconstructions are intended only for application to sedimentary diatoms

but directional trends in inferred pH of epilithic assemblages should provide

an indication of the direction of a response to changing acidity.

Section 5:

Aquatic macrophytes. For lakes relative species abundance determined on
a five point scale (comparable to the DAFOR scoring system, Palmer et al.
1992) following shoreline survey, shore transects and deep water grapnel
trawls, as follows:

1. rare/infrequent

2. occasional but not abundant

3. widespread but not abundant

4. locally abundant

5. widespread and abundant
For streams, total macrophyte cover estimated for 5m sections of a 50m
survey stretch and each then partitioned into proportional species
abundance to provide percentage cover for each species. Data analysed
for this report are the mean species cover estimates for the 50m stretches.

Section 6:

For lake sites only. Histogram of diatom species composition from annually
retrieved sediment traps. Species occurring at less than 1% abundance in
all years are omitted.

Section 7:

For lake sites only. Time series graphs of annual data from thermistors
attached to the sediment traps. Thermistor pairs are used, one 1.5m from
the lake bottom and the other 1m from the water surface.

Section 8:

Lochnagar only. Time series graphs of annual data from the weather station
situated next to the loch. Wind speed, air pressure, air temperature, soil
temperature, energy, relative humidity and rainfall are presented.

After the site by site data a final section presents sediment trap Mercury, Lead and
Spheroidal Carbonaceous Particle concentrations for all the lake sites.
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6. LOCATION OF UKAWMN SITES
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7. SITE DATA

7.1 Loch Coire nan Arr

7.1.1 Spot sampled chemistry data
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7.1.2 Macroinvertebrate data

7.1.2.1 Percentage abundance summary, Loch Coire nan Arr
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7.1.2.2 Summary statistics, Loch Coire nan Arr
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7.1.3 Fish data (for outflow stream)

7.1.3.1 Summary of mean Trout density (numbers 100m™?), Loch Coire nan Arr
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7.1.4 Epilithic diatom data

7.1.4.1 Percentage abundance summary, Loch Coire nan Arr
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7.1.4.2 Summary statistics, Loch Coire nan Arr
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7.1.5 Aquatic macrophyte data, Loch Coire nan Arr
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7.1.6 Sediment trap data, Loch Coire nan Arr
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7.2.1 Spot sampled chemistry data
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7.2.2 Macroinvertebrate data

7.2.2.1 Percentage abundance summary, Allt a’Mharcaidh
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7.2.2.2 Summary statistics, Allt a’Mharcaidh
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7.2.3 Fish data
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7.2.4 Epilithic diatom data

7.2.4.1 Percentage abundance summary, Allt a’Mharcaidh
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7.2.4.2 Summary statistics, Allt a’Mharcaidh
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7.2.5 Aquatic macrophyte data, Allt a’Mharcaidh

Percentage Species Cover
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7.3.2.1 Percentage abundance summary, Allt na Coire nan Con

OLIGOCHAETA

Siphlonurus lacustris

Baetis sp

Rhithrogena semicolorata

Heptagenia lataralis

Brachyptera risi

Pratanemura sp

Amphinemura sulcicollis

Leuctra sp

Leuctra inermis
|saperla grammatica
Siphonoperla tarrentium

Chloraperla tripunctata

Oreodytes sanmarkil

Hydraena gracilis

Limnius volckmarn
Rhyacophila sp.
Plectrocnemia sp.

Palycentropus sp.

CHIRONOMIDAE

SIMULIIDAE

TOTAL NO.INDIWIDUALS

7.3.2 Macroinvertebrate data

|
|
40
% I_IJ -
n = - | L od

I I NI B B |
=

T T T T T T T T T T T T T T T T T T T
1988 1988 1990 1991 1002 1933 1954 1995 1496 1997 1098 150309 2000 2001 2002 2003 2004 2006 2006

Page 32 of 204



7.3.2.2 Summary statistics, Allt na Coire nan Con
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7.3.3 Fish data

7.3.3.1 Summary of mean Salmon density (total numbers 100m™), Allt na Coire

nan Con
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7.3.3.2 Summary of mean Trout density (numbers 100m™), Allt na Coire nan Con
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7.3.4 Epilithic diatom data

7.3.4.1 Percentage
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7.3.4.2 Summary statistics, Allt na Coire nan Con
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7.3.5 Aquatic macrophyte data, Allt na Coire nan Con

Percentage Species Cover
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pH

ANC peeql’

Excess SO, ueql’

Ca" ueql'+ Mg pegl’

7.4 Lochnagar

7.4.1 Spot sampled chemistry data
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Determinand statistics
mean mean std.dev. SK* p* mean std.dev. SK* p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4.‘1938-3!200? 4/1988-3/1993 412006 3.‘2007 4/2006-3/2007 4/19883/2007 4.‘1938-31200?
pH 5.40 5.54 0.1 0.01 0.02 Sol.lab.Al 0.66 0.40 0.18 -0.33 0.22
ANC 2.84 21.26 15.19 0.48 0.00 Cl 86.88 74.65 4.88 -0.03 0.04
Ca 29.06 22.12 1.31 -0.01 0.00 SO, 60.64 44.27 3.56 -0.05 0.00
Mg 30.57 26.46 1.97 0.00 0.01 XS0, 51.51 36.43 3.56 -0.05 0.00
Na 92.22 76.09 4.35 -0.02 0.01 NO, 10.77 12.55 5.70 0.00 017
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7.4.2 Macroinvertebrate data

7.4.2.1 Percentage abundance summary, Lochnagar
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7.4.2.2 Summary statistics, Lochnagar
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7.4.3 Fish data (for outflow stream)

7.4.3.1 Summary of mean Trout density (numbers 100m™), Lochnagar
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7.4.4 Epilithic diatom data

7.4.4.1 Percentage abundance summary, Lochnagar
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7.4.4.2 Summary statistics, Lochnagar
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7.4.5 Aquatic macrophyte data, Lochnagar

Species Scores (1-5)
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7.4.6 Sediment trap data, Lochnagar

Relative percentage frequency of diatom taxa
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7.4.7 Thermistor data, Lochnagar
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7.4.8 Weather station data, Lochnagar
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pH

ANC peql’

Excess SO peql’

Ca" peql’ +Mg" jueql’

7.5 Loch Chon

7.5.1 Spot sampled chemistry data
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7.5.2 Macroinvertebrate data

7.5.2.1 Percentage abundance summary, Loch Chon
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7.5.2.2 Summary statistics, Loch Chon
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7.5.3 Fish data (for outflow stream)

7.5.3.1 Summary of mean Trout density (numbers 100m™), Loch Chon
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7.5.4.1 Percentage abundance summary, Loch Chon
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7.5.4.2 Summary statistics, Loch Chon
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7.5.5 Aquatic macrophyte data, Loch Chon

Species Scores (1-5)
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7.5.6 Sediment trap data, Loch Chon

Relative percentage frequency of diatom taxa
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7.5.7 Thermistor data, Loch Chon
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pH

ANC peeql’

Excess SO, ueql’

Ca" ueql'+ Mg pegl’

7.6 Loch Tinker

7.6.1 Spot sampled chemistry data
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7.6.2 Macroinvertebrate data

7.6.2.1 Percentage abundance summary, Loch Tinker
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7.6.2.2 Summary statistics, Loch Tinker
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7.6.3.1 Summary of mean Trout density (numbers 100m™), Loch Tinker

7.6.3 Fish data (for outflow stream)

DENSITY 0+ @ DENSITY >0+

10

1988

1994 1996 1998 2000

2002

2004

2006

NF = Not fished

Page 62 of 204




7.6.4 Epilithic diatom data

7.6.4.1 Percentage abundance summary, Loch Tinker
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7.6.4.2 Summary statistics, Loch Tinker
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7.6.5 Aquatic macrophyte data, Loch Tinker
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7.6.6 Sediment trap data, Loch Tinker

Relative percentage frequency of diatom taxa
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7.6.7 Thermistor data, Loch Tinker
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pH

Excess SO; ueql’ ANC uzeql’

Ca” peql' +Mg” ueql’

7.7 Round Loch of Glenhead

7.7.1 Spot sampled chemistry data
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* Seasonal Kendall trend analysis: slope estimate (SK) and significance level (p)
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7.7.2 Macroinvertebrate data

7.7.2.1 Percentage abundance summary, Round Loch of Glenhead
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7.7.2.2 Summary statistics, Round Loch of Glenhead
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7.7.3 Fish data (for outflow stream)

7.7.3.1 Summary of mean Trout density (numbers 100m™), Round Loch of
Glenhead
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7.7.4 Epilithic diatom data

7.7.4.1 Percentage abundance summary, Round Loch of Glenhead

Synedra sp.

| - L,
Eunotia [vanheurckii war. 1] | [ | .
Eunotia [sp. 10 (minima)] | - | -
Mavicula hoefler L - [ - | -
Mavicula cumbriensis b om = =l = - [ | | .
Eunotia rhamboidea s = 0. . - m J .
Achnanthes marginulata | n - |

Tahellaria quadriseptata

Eunatia incisa

Tahellaria hinalis f. elliptica [ | - I = B = J

Brachysira serians L - - - m m B oaaom J -
Tabellaria hinalis | - [,
20
Brachysira brehissonii I I I I . | I I [ | I [ | I I I ] I I I J ;
Mavicula mediocris J._. - n - J .
20
Frustulia rhomboides var. saxonica I [ I I I [ | I I I I I [ | I I I ;
Feronia fibula | - - —— |

20
Eunotia naegelii h_l.-.._|ll.|III|.J

Tahellaria flocculosa L [ n — -_I_-_._._l
|
|

Eunatia denticulata

Eunatia vanheurckii var. intarmedia

Mavicula leptostriata -

T T T T T T T T T T T T T T T T T T T
198510891990 199119921093 100419951096 1997 19931990920002001 2002 200320042005 2006

Page 72 of 204



7.7.4.2 Summary statistics, Round Loch of Glenhead
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7.7.5 Aquatic macrophyte data, Round Loch of Glenhead
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7.7.6 Sediment trap data, Round Loch of Glenhead

Relative percentage frequency of diatom taxa
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7.7.7 Thermistor data, Round Loch of Glenhead
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pH

Excess SO; jueql’ ANC peql’

Ca” peql'+Mg" ueql’

7.8 Loch Grannoch

7.8.1 Spot sampled chemistry data
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mean for first 5 years
statistics
mean mean std.dev. SK* p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007
Sol.lab.Al 9.12 3.69 1.31 -8.76 0.00
Ci 283.8 256.3 60.06 0.1 0.07
S0, 98.14 58.65 5.97 -0.15 0.00
XS0, 68.34 31.72 10.71 -0.12 0.00
NO, 13.89 14.70 513 0.00 0.98
Si 59.02 122.5 86.97 -0.01 0.38
DocC 319.3 731.5 2371.7 0.18 0.00

* Seasonal Kendall trend analysis: slope estimate (SK) and significance level (p)
Most units peeql’, except Sol.Al, Sol.lab.Al and DOC (pzmol )
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7.8.2 Macroinvertebrate data

7.8.2.1 Percentage abundance summary, Loch Grannoch
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No sampling in 2001 due to Foot and Mouth restrictions.
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7.8.2.2 Summary statistics, Loch Grannoch
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7.8.3 Fish data (for outflow stream)

7.8.3.1 Summary of mean Trout density (hnumbers 100m™), Loch Grannoch

DENSITY 0+ @ DENSITY >0+
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7.8.4 Epilithic diatom data

7.8.4.1 Percentage abundance summary, Loch Grannoch
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7.8.4.2 Summary statistics, Loch Grannoch
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7.8.5 Aquatic macrophyte data, Loch Grannoch

Atrichum sp.
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7.8.6 Sediment trap data, Loch Grannoch

Relative percentage frequency of diatom taxa
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7.8.7 Thermistor data, Loch Grannoch

Temperature (C)
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ANC peql’ pH

Excess SO, ueql’

meql’+ Mg ueql’

Ca

7.9 Dargall Lane

7.9.1 Spot sampled chemistry data
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1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 1989 1990 1991 1992 1993 1994 1995 1995 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
mean for first 5 years mean for first 5 years
Determinand statistics
mean mean std.dev. K* p* mean mean std.dev. K* p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007 4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007
P 5.44 5.79 0.46 0.03 0.00 Sol.lab.Al 1.48 0.60 0.59 -1.00 0.00
ANC 3.39 27.46 18.03 1.37 0.00 Cl 207.9 168.8 53.88 -0.09 0.03
Ca 51.58 44.21 10.18 -0.01 0.06 SO, 82.02 60.49 8.82 -0.07 0.00
Mg 56.62 49.51 10.69 0.00 0.06 XS0, 60.18 42.76 9.7 -0.05 0.00
Na 182.2 146.7 37.86 -0.05 0.01 NO, 10.70 13.79 12.20 0.00 0.04
K 9.06 7.74 3.50 0.00 0.02 Si 70.68 159.6 76.13 0.01 0.20
Sol.Al 2.06 1.30 0.82 -1.17 0.00 DOC 117.8 346.2 140.1 0.07 0.00

* Seasonal Kendall trend analysis: slope estimate (SK) and wgmﬁcance level (p)
Most units pzeql”, except Sol.Al, Sol.lab.Al and DOC (emol 1)
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7.9.2 Macroinvertebrate data

7.9.2.1 Percentage abundance summary, Dargall Lane
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No sampling in 2001 due to Foot and Mouth restrictions.
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7.9.2.2 Summary statistics, Dargall Lane
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7.9.3 Fish data

7.9.3.1 Summary of mean Trout density (numbers 100m™), Dargall Lane
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7.9.4 Epilithic diatom data

7.9.4.1 Percentage abundance summary, Dargall Lane
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7.9.4.2 Summary statistics, Dargall Lane
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7.9.5 Aquatic macrophyte data, Dargall Lane

Juncus bulbosus var. fluitans

Pellia sp.
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mean for first 5 years mean for first 5 years
Determinand statistics
mean mean std.dev. K* p* mean me std.dev. K* p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007 4/1988-3/1993 4.‘2006-3;‘2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007

pH 5.00 5.14 0.11 0.01 0.00 Sol.lab.Al 4.9 1.62 1.41 -6.56 0.00
ANC -19.95 3.56 16.53 1.15 0.00 Cl 206.3 164.8 67.63 -0.09 0.00
Ca 35.75 23.88 5.75 -0.01 0.00 SO, 60.73 48.85 2.53 -0.05 0.00
Mg 51.50 40.21 12.33 -0.01 0.00 XSO, 39.06 31.55 9.05 -0.03 0.00
Na 178.3 135.9 47.81 -0.06 0.00 NO, 21.21 12.86 4.90 -0.01 0.01
K 8.27 5.58 2.04 -0.01 0.00 Si 42.50 120.7 72.07 0.00 0.7
Sol.Al 5.36 2.06 1.39 -6.51 0.00 DOC 44.50 262.5 225.4 0.07 0.00

* Seasonal Kendall trend analysis: slope estimate (SK) and significance level (p)
except Sol.Al, Sol.lab.Al and DOC (zemol 1)

Page 93 of 204

Most units peeql’,



7.10.2 Macroinvertebrate data

7.10.2.1 Percentage abundance summary, Scoat Tarn
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No sampling in 2001 due to Foot and Mouth restrictions.
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7.10.2.2

Summary statistics, Scoat Tarn
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7.10.3 Fish data (for outflow stream)

7.10.3.1 Summary of mean Trout density (numbers 100m™), Scoat Tarn
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7.10.4

7.10.4.1
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7.10.4.2 Summary statistics, Scoat Tarn
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7.10.5

Campylopus sp.
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7.10.6 Sediment trap data, Scoat Tarn

Relative percentage frequency of diatom taxa
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7.10.7 Thermistor data, Scoat Tarn

Temperature (C)
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pH

ANC peql’

Excess SO, jueql’

ueql’

Ca" peql'+ Mg

7.11 Burnmoor Tarn

Spot sampled chemistry data
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200 L] .
100 . * * . 1
4]
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
mean for first 5 years
Determinand
mean mean std.dev. K* p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007
pH 6.50 6.61 0.30 0.01 0.12
ANC 54.11 87.85 17.39 1.57 0.00
Ca 95.97 69.88 11.66 -0.02 0.01
Mg 68.50 52.71 4,32 -0.01 0.00
Na 208.5 151.1 26.89 -0.08 0.00
K 9.24 6.22 1.33 0.00 0.00
Sol.Al 0.28 0.27 0.23 0.00 0.63
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1989 1990 1991 1992 1993 1994 1995 19% 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
mean for first 5 years
statistics
mean me std.dev. SK* p*
4/1988-3/1993 4-‘2006-3;‘20[)7 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007
Sol.lab.Al 0.08 0.07 0.00 0.00 0.77
Cl 233.5 169.0 21.45 -0.13 0.00
SO, 81.46 61.20 6.44 -0.08 0.00
XSO, 56.93 43.45 7.36 -0.05 0.00
NO, 5.63 4.77 2.92 0.00 0.82
Si 53.21 90.71 70.25 0.00 0.24
DOC 126.5 372.9 163.4 0.12 0.00

* Seasonal Kendall trend analysis: slope estimate (SK) and S|gn|r|cance level (p)
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7.11.2.1

Pisidium sp.

OLIGOCHAETA

Erpobdella actoculata

Gammarus lacustris

LEPTOPHLEEIIDAE

Zaenis horaria

Caenisluctuosa

Siphonoperla torrentium
Flatamhus maculatus
Qulimnius tuberculatus
Plectrocnemia sp
Cyrmus sp.

Tinades waeneri

Lype sp.
LIMMNEPHILIDAE undet

Wystacides sp.

CHIROMOMIDAE

TOTALNO.INDIVIDUALS

7.11.2

Macroinvertebrate data

Percentage abundance summary, Burnmoor Tarn
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No sampling in 2001 due to Foot and Mouth restrictions.
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7.11.2.2 Summary statistics, Burnmoor Tarn

Total No. Inds
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Hill's N2

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

ES

0.8
0.6 1
0.4 1

0.2 1
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No sampling in 2001 due to Foot and Mouth restrictions.
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7.11.3 Fish data (for outflow stream)

7.11.3.1 Summary of mean Trout density (numbers 100m™), Burnmoor Tarn

DENSITY 0+ @8 DENSITY >0+

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

NF = Not fished
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7.11.4

7.11.4.1

Synedra rumpens

Mitzschia perminuta

Eunotia incisa

Brachysira vitrea war. lanceolata
Fragilaria virescens var. exigua

Cymbella lunata

Tabellaria flocculosa

Mavicula subtilissima

Achnanthes minutissima

Brachysira vitrea
Mitzschia gracilis
Synedra acus

Brachysira brebissonii

Cymbella micracephala

Nitzschia angustata

Cyclotella kuetzingiana war. minar

Cymbella cesatii

Denticula tenuis
Cymbella affinis
Mavicula cumbriensis

Cymbella agqualis

Epilithic diatom data

Percentage abundance summary, Burnmoor Tarn
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7.11.4.2 Summary statistics, Burnmoor Tarn
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7.11.5 Aquatic macrophyte data, Burnmoor Tarn

Species Scores (1-5)

Drepanocladus fluitans

Sphagnum auriculatum - -

Fontinalis sp.

Rhytidiadelphus squarrosus - -

Filamentous green algae L = n mn A = - - - - -
Lobelia dortmanna h 1 00 s & N | | | | [ | i
Isoetes lacustris L_._._._._. n [ [ ] [ [ |
Juncus articulatus/Juncus acutiflorus indet. L " = = omom - = = = =
Littorella uniflora L = = = = = = - - - -
Myriophyllum alterniflorum L "= = m om o= - - = = -
Nitella flexilis var.flexilis agg. _L_._l_._._. n n n [ | ||
Juncus bulbosus var. fluitans L E B N E BN N n n - [
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(=]
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(=1
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el e el ol SR

[=]

Eleogiton fluitans e - - - - - 0
Juncus effusus - 5
Ranunculus flammula e = - - = = io
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Chara virgata = J_
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7.11.6

Sediment trap data, Burnmoor Tarn

Relative percentage frequency of diatom taxa
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Thermistor data, Burnmoor Tarn

Temperature (C)
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pH

ANC peql’

Excess SO, jueql’

jeql’

Ca" ueql’ +Mg
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7.12 River Etherow

Spot sampled chemistry data
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NO, ueql’ Labile Al gemol 1

DOC gemall’

Determinand

pH
ANC
Ca
Mg
Na

K
Sol.Al

553
712
178.3
172.1
300.5
19.83
5.24

5.49

68.68
1311
125.3
227.9
14.96
4.80

std.dev. K*
1.21 0.02
45.30 5.63
45.85 -0.05
41.48 -0.03
49.24 -0.06
4.64 -0.01
312 -1.10

* Seasonal Kendall trend analysis: slope estimate (SK) and significance level (p)
except Sol.Al, Sol.lab.Al and DOC (emol 1)
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44.47 36.19 9.26 -0.01
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7.12.2

7.12.2.1

OLIGOCHAETA

Ameletus inopinatus

Baetis sp.

Brachyptera risi

Pratonemura sp.

Amphinemura sulcicollis

Memoura sp.

Leuctra inermis

Leuctra hippopus
Siphonoperla tarrentium

Rhyacophila sp.

TIPULIDAE

CHIRONOMIDAE

TOTAL NO. INDIVIDUALS

Macroinvertebrate data

Percentage abundance summary, River Etherow
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7.12.2.2 Summary statistics, River Etherow

Total No. Inds
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7.12.3 Fish data

No fish are present in this reach of the river.
7.12.4 Epilithic diatom data

7.12.4.1 Percentage abundance summary, River Etherow
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7.12.4.2 Summary statistics, River Etherow
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7.12.5 Aquatic macrophyte data, River Etherow

Percentage Species Cover

7 10
Atrichum crispum + + 0
n 10
Juncus bulbosus var. fluitans # + + + .
n 10
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n 10
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i 10
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Filamentous green algae F w + +
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pH

ANC peeql’

Excess S0, jueql

Ca” peql'+Mg" peql’

7.13 Old Lodge

7.13.1

Determinand
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4!1983 3!‘[993 4:‘2006 3!2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007
p 4.55 5.02 0.14 0.04 0.00
ANC -41.74 30.54 19.45 4.75 0.00
Ca 167.6 140.6 21.43 -0.02 0.12
Mg 158.2 127.2 19.07 -0.01 0.07
Na 490.8 522.9 281.2 -0.07 0.04
K 2218 27.79 13.06 0.00 0.66
Sol.Al 9.97 5.14 1.75 -9.50 0.00

Spot sampled chemistry data
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mean mean std.dev. SK* p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/19883/2007 4/1988-3/2007
Sol.lab.Al 8.26 2.55 1.1 -10.13 0.00
Cl 614.2 728.6 450.5 -0.14 012
S0, 289.2 152.1 59.98 -0.30 0.00
XS0, 224.7 75.59 94.14 -0.31 0.00
NO, 7.39 8.58 8.00 0.00 0.32
Si 133.5 211.0 89.24 0.01 0.15
DOC 288.8 796.2 263.1 0.25 0.00

* Seasonal Kendall trend analysis: slope estimate (SK) and %lgnlflcancc level (p)

Most units peeql,
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7.13.2 Macroinvertebrate data

7.13.2.1 Percentage abundance summary, Old Lodge
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7.13.2.2

Summary statistics, Old Lodge

Total No. Inds
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7.13.3 Fish data

7.13.3.1 Summary of mean Trout density (numbers 100m™), Old Lodge

DENSITY 0+ @ DENSITY >0+
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1988 1990 1992 1994 1996 1998 2000 2002 2004 2006
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NF = Not fished
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7.13.4 Epilithic diatom data

7.13.4.1 Percentage abundance summary, Old Lodge

Synedra minuscula |

Gomphonema angustatum agg. |
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7.13.4.2 Summary statistics, Old Lodge
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7.13.5 Aquatic macrophyte data, Old Lodge

Percentage Species Cover
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+ Represents <0.25% abundance
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ANC peql’ pH

Excess SO, ueql’

peql '+ Mg” ueql’

Ca

7.14 Narrator Brook
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Determinand

4.5
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. .- Y| e e e et [ e |
. n"' * e o'y 0 % Ol oent, ¢ L0w o "o .,
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30 *
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T ¢ et .o~. . * .5- e "y, *er em ﬂ.o
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.‘ . ~" ] ! . o Chil) - { . . . I
30 . .
10
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200 .
100 ¢ ""'-.W-."’-‘d"."s.-'.'*"e-.""" o - A S S
0
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
mean for first 5 years
mean mean std.dev. SK* p*
4/1991-3/1996 4/2006-3/2007 4/2006-3/2007 4/1991-3/2007 4/1991-3/2007
pH 571 6.01 0.30 0.03 0.00
ANC 18.50 17.01 1411 0.29 0.38
Ca 33.77 29.83 9.28 0.00 0.02
Mg 64.52 67.36 11.08 0.00 0.59
Na 254.5 231.2 35.31 -0.05 0.00
K 19.52 20.85 5.20 0.00 0.83
Sol.Al 2.09 3.67 1.98 1.50 0.00

Spot sampled chemistry data
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Y . . i
5 NN ol ""‘."""l-"‘""‘a\v‘-"»"""*:."w 02t S AN vt pa S
100
1992 1993 1994 1995 1996 1997 1998 19%9 2000 2001 2002 2003 2004 2005 2006 2007
mean for first 5 years
statistics
mean mean std.dev. SK* p*
4!'1991-3;‘1995 4/2006-3/2007 4/2006-3/2007 4/19913/2007 4/1991-3/2007
Sol.lab.Al 0.93 2.23 1.55 1.00 0.01
Cl 275.7 270.4 45.18 -0.07 0.00
SO, 73.59 75.52 7.72 0.00 0.07
XS0, 44.63 4712 7.10 0.02 0.01
NO, 6.42 6.93 341 0.00 0.03
Si 151.3 180.8 72.56 0.03 0.01
DOC 125.3 165.8 82.53 0.03 0.05

* Seasonal Kendall lrend analysis: slope estimate (SK) and 5|gmf|cance level (p)

Most units peql”’,
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7.14.2 Macroinvertebrate data

7.14.2.1 Percentage abundance summary, Narrator Brook

OLIGOCTHAETA

Bastis sp.
Brachyptera risi
Protonemura sp.
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No sampling in 2001 due to Foot and Mouth restrictions.
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7.14.2.2 Summary statistics, Narrator Brook

Total No. Inds
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No sampling in 2001 due to Foot and Mouth restrictions.
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7.14.3 Fish data
7.14.3.1 Summary of mean Trout density (numbers 100m™), Narrator Brook
DENSITY 0+ @ DENSITY >0+
80
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1994 1996
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7.14.4

7.14.4.1

Eunotia curvata var. attenuata
Surirella minuta

Eunotia rhamboidea
Gomphanema gracile
Eunotia incisa

Achnanthes austriaca var. helvetica

Eunotia vanheurckii var. intermedia

Achnanthes minutissima

Gomphaonema angustatum agg.

Fragilaria vaucheriae

Achnanthes austriaca var. minar

Synedra minuscula
Eunaotia [sp. 10 {minima)]
Fragilaria virescens
Achnanthes saxanica
Eunotia exigua

Eunotia pectinalis var. minar

Eunatia sp.

Eunaotia wvanheurckii

Surirella lingaris
Eunotia curvata
Achnanthes detha

Eunotia microcephala var. tridentata

Epilithic diatom data

Percentage abundance summary, Narrator Brook
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7.14.4.2 Summary statistics, Narrator Brook

15

Mean

Hill's N1 Range &
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Di pH Range & Mean
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7.14.5 Aquatic macrophyte data, Narrator Brook

Nardia compressa

Glyceria fluitans

Sphagnum (aquatic indet.)

Ranunculus omiophyllus

Lemanaea sp.

Polytrichum commune

Juncus bulbosus var. fluitans

Ranunculus flammula

Juncus effusus

Rhyncostegium riparioides

Hyocomium armoricum

Fontinalis squamosa

Scapania undulata

Brachythecium plumosum

Caltha palustris

Pellia sp.

Potentilla erecta

Viola palustris

Filamentous green algae

Percentage Species Cover
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+ Represents <0.25% abundance
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pH

Excess SO; jueql’ ANC peql’

Ca” peql'+Mg" peql’
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7.15 Llyn Llagi
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1989 1990 1981 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

mean for first 5 years

Determinand

mean mean std.dev. SK* p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007
p 5.23 5.78 0.31 0.04 0.00
ANC 5.86 19.38 11.20 1.13 0.00
Ca 57.06 44.88 3.42 -0.01 0.01
Mg 50.53 43.33 7.42 -0.01 0.08
Na 187.4 158.7 48.48 -0.05 0.05
K 3.60 3.27 1.43 0.00 0.05
Sol.Al 2.81 2.43 0.43 -0.25 0.43

Spot sampled chemistry data
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400 —
g 200 . . o . * e * . . — . % .t e . .
O - et .n 'a. .. ., " = vt * e te e, .o .
0
1989 1990 1991 1992 1993 1994 1995 1995 1997 1998 1999 2000 20071 2002 2003 2004 2005 2006 2007
mean for first 5 years
statistics
mean mean std.dev. SK* p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007
Sol.lab.Al 1.58 0.92 0.58 -1.00 0.07
Ci 222.4 188.7 70.48 -0.07 0.13
S0, 62.17 39.69 1.88 -0.09 0.00
XS0, 38.82 19.87 7.22 -0.07 0.00
NO 10.42 7.86 3.03 0.00 0.21
Si 34.96 7.32 7.50 -0.01 0.02
DoC 177.9 304.8 124.9 0.08 0.00

* Seasonal Kendall trend analysis: slope estimate (SK) and significance level (p)
Most units peeql’, except Sol.Al, Sol.lab.Al and DOC (pzmol )
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7.15.2.1

Pisidium sp.

OLIGOCHAETA,

Erpobdella octoculata

LEPTOPHLEBIIDAE
Memoura sp.
Siphanoperla tarrentium
Potamonectes depressus
Oulimnius tuberculatus
Plectracnemia sp.
Palycentropus sp.
Cyrnus sp.

Tinodes waegneri

Metalype fragilis

Oxyethira sp.
Limnephilus sp.
Anahalia nervosa

Mystacides sp.

CHIRONOMIDAE
EMPIDIDAE

TOTALNO. INDIVIDUALS

7.15.2

Macroinvertebrate data

Percentage abundance summary, Llyn Llagi
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7.15.2.2

Summary statistics, Llyn Llagi

Total No. Inds
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7.15.3 Fish data (for outflow stream)

7.15.3.1 Summary of mean Trout density (numbers 100m™), Llyn Llagi

DENSITY 0+ @ DENSITY >0+
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7.15.4 Epilithic diatom data

7.15.4.1 Percentage abundance summary, Llyn Llagi

Tabellaria quadriseptata

Mavicula leptostriata L I n P .11 = - N .m . N I

Eunotia exigua
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7.15.4.2 Summary statistics, Llyn Llagi

Hill's N1 Range &

Mean
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7.15.5 Aquatic macrophyte data, Llyn Llagi

11

Species Scores (1-5)

Polytrichum sp.
Drepanocladus sp.
Plectocolea obovata
Amblystegium sp.

Isoetes echinospora
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Filamentous green algae
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Juncus effusus
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7.15.6

Sediment trap data, LIyn Llagi

Relative percentage frequency of diatom taxa

Tabellaria quadriseptata
Achnanthes minutissima
Mavicula leptastriata

Eunotia pectinalis

Eunotia exigua

Fragilaria virescens var. exigua
Eunotia rhamboidea

Frustulia rhomboides var. viridula

Eunotia incisa
Cymbella perpusilla

Brachysira brebissonii

Tabellaria flocculosa
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Frustulia rhombaoides var. saxanica |_ - B m . = l_I_l_l_i
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7.15.7 Thermistor data, Llyn Llagi
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pH

ANC peeql’

Excess SO, ueql’

Ca” ueql'+Mg” peql’

7.16 Llyn Cwm Mynach

7.16.1

Determinand

6.5
554 < L Moo ¥ I L e I ¥ Y, s i
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mean for first 5 years
mean mean std.dev. = p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007

pH 5.38 5.36 0.55 0.01 0.35
ANC 9.18 -3.45 2263 0.23 0.50
Ca 79.13 55.75 9.29 -0.02 0.1
Mg 68.86 59.17 16.46 -0.01 0.35
Na 294.5 238.0 65.78 -0.05 0.18
K 3.4 4.55 2.24 0.00 0.00
Sol.Al 3.94 4.49 1.86 1.42 0.12

Spot sampled chemistry data
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mean for first 5 years
statistics
mean mean std.dev. SK* p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007
Sol.lab.Al 2.42 2.98 1.77 0.01 0.98
Cl 342.6 304.2 110.0 -0.06 0.43
SO, 88.16 63.80 5.98 -0.07 0.00
XS0, 5217 31.85 14.53 -0.05 0.01
NO, 9.59 14.89 11.47 0.00 0.03
Si 56.77 11.07 9.57 -0.02 0.00
DocC 208.8 207.9 54.38 0.03 0.12

* Seasonal Kendall trend analysis: slope estimate (SK) and significance level (p)

Most units 1eeql’, except Sol.Al, Sol.lab.Al and DQC pumol 1)
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7.16.2 Macroinvertebrate data

7.16.2.1 Percentage abundance summary, LIyn Cwm Mynach

Pisidium sp.
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7.16.2.2 Summary statistics, LIyn Cwm Mynach
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Fish data (for outflow stream)

7.16.3

Summary of mean Trout density (numbers 100m™), Llyn Cwm Mynach

7.16.3.1
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7.16.4 Epilithic diatom data

7.16.4.1 Percentage abundance summary, Llyn Cwm Mynach
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7.16.4.2 Summary statistics, LIyn Cwm Mynach
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7.16.5 Aquatic macrophyte data, LIyn Cwm Mynach

Species Scores (1-5)

Nitella flexilis var flexilis agg.
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7.16.6 Sediment trap data, LIyn Cwm Mynach

Relative percentage frequency of diatom taxa

Mitzschia perminuta
Achnanthes minutissima

Frustulia rhomboides var. viridula

Fragilaria wvirescens var. exigua

Brachysira vitrea
Eunotia exigua

Eunatia nasgelii

Eunotia incisa

Tabellaria flocculosa

Perania fibula

Mavicula leptostriata

Frustulia rhombaides war. saxonica
Eunatia exgracilis

Eunaotia sp.

Aulacoseira lirata var. alpigena

Eunotia denticulata
Tahellaria quadriseptata

Cymbella aegualis

Brachysira brebissonii
Surirella delicatissima
Tahellaria hinalis

Fragilaria sp.
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7.16.7 Thermistor data, Llyn Cwm Mynach
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pH

ANC peql’

Excess SO, jueql’

ueql’

©peql’+ Mg

Ca

7.17 Afon Hafren

Determinand
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4]
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
mean for first 5 years
mean mean std.dev. SK* p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007
p 527 5.79 0.79 0.02 0.04
ANC -2.57 6.55 36.64 0.79 0.07
Ca 48.08 4017 7.62 -0.01 0.01
Mg 67.32 65.00 6.45 0.00 0.23
Na 201.0 171.4 20.01 -0.03 0.02
K 3.20 3.61 1.35 0.00 0.01
Sol.Al 6.38 5.01 3.29 -0.36 0.75

Spot sampled chemistry data
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1989 1990 1991 1992 1993 1994 1995 19% 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
mean for first 5 years
statistics
mean me std.dev SK* p*
4/1988-3/1993 4.‘2006-3;‘20[)7 4/2006-3/2007 4/19883/2007 4/1988-3/2007
Sol.lab.Al 3.83 3.36 2.87 -0.62 0.47
Cl 221.8 196.5 33.33 -0.05 0.05
SO, 82.70 71.28 8.09 -0.05 0.00
XSO, 59.41 50.65 9.86 -0.04 0.00
NO, 20.45 12.65 6.82 0.00 0.41
Si 113.8 79.88 43.16 -0.01 0.01
DOC 149.3 230.5 96.03 0.07 0.00

* Seasonal Kendall trend analysis: slope estimate (SK) and significance level (p)

Most units peeql’,
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7.17.2 Macroinvertebrate data

7.17.2.1 Percentage abundance summary, Afon Hafren

40
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Brachyptera risi
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No sampling in 2001 due to Foot and Mouth restrictions.
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7.17.2.2 Summary statistics, Afon Hafren

Total No. Inds
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No sampling in 2001 due to Foot and Mouth restrictions.
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7.17.3 Fish data

7.17.3.1 Summary of mean Trout density (numbers 100m™), Afon Hafren
DENSITY 0+ @ DENSITY >0+

20

15 +

10 +

5 1

NF
0 : : :
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

NF = Not fished
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7.17.4 Epilithic diatom data

7.17.4.1 Percentage abundance summary, Afon Hafren

Cymbella aequalis |

Eunotia curvata var. attenuata | - |
Achnanthes austriaca var. minar - [ e

Eunotia sp. | - |
Eunatia pectinalis var. minar | - |

Achnanthes minutissima |

Eunatia vanheurckii var. intermedia 1 5 1 I I I a 1 I | .

Eunagtia curvata | _

Achnanthesaustriacavar.helvetica| N | L. -

Eunotia exigua

Pinnularia subcapitata var. hilseana | -

Eunatia incisa |

Fragilaria virescens |

Tahellaria flocculosa
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7.17.4.2 Summary statistics, Afon Hafren
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7.17.5

Atrichum sp.

Ranunculus omiophyllus

Juncus bulbosus var. fluitans

Nardia compressa

Juncus effusus

Polytrichum commune

Racomitrium aciculare

Scapania undulata

Hyocomium armoricum

Sphagnum (aquatic indet.)

Viola palustris

Pellia sp.

Filamentous green algae

Aquatic macrophyte data, Afon Hafren

Percentage Species Cover
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+ Represents <0.25% abundance
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pH

ANC pueeql’

Excess SO, ueql

Ca” peql'+Mg" ueql’

7.18 Afon Gwy

7.18.1

Spot sampled chemistry data
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mean for first 5 years mean for first 5 years
Determinand statistics
mean mean std.dev. SK* p* mean mean std.dev. SK* p*
4/1991-3/1996 4/2006-3/2007 4/2006-3/2007 4/1991-3/2007 4/1991-3/2007 4/1991-3/1996 4/2006-3/2007 4/2006-3/2007 4/19913/2007 4/1991-3/2007
pH 5.51 5.89 0.66 0.03 0.00 Sol.lab.Al 1.98 2.34 2.13 -0.60 0.39
ANC 14.00 15.69 26.67 0.54 0.12 Cl 159.7 162.2 31.12 -0.02 0.38
Ca 40.57 39.92 7.54 0.00 0.46 SO, 65.90 64.48 15.03 -0.05 0.01
Mg 54.08 58.19 7.57 0.00 0.42 X80, 4913 47.45 16.64 -0.04 0.01
Na 147.5 142.4 20.40 0.00 0.51 NO, 8.87 12.00 13.62 0.00 0.70
K 3.24 2.94 1.63 0.00 0.22 Si 69.88 48.69 36.50 0.00 0.44
Sol.Al 3.93 3.57 2.27 -1.17 0.17 DOC 163.5 205.0 68.94 0.04 0.02

* Seasonal Kendall trend analysis: slope estimate (SK) and %lgnlflcancc level (p)
Most units eeql’, excépt Sol.Al, Sol.lab.Al and DOC (1cmol 1)
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7.18.2.1

OLIGOCHAETA
Brachyptera risi

Amphinemura sulcicallis

Leuctra inermis

Leuctra hippapus
Leuctra nigra

Diura bicaudata

Isoperla grammatica

Siphonaperla torrentium
Chlaraperla tripunctata
Oreodytes sanmarkii
Plectrocnemia sp.

Patamaphylax sp.

CHIRONOMIDAE

SIMULIDAE

TOTAL NO INDIVIDUALS

7.18.2 Macroinvertebrate data

Percentage abundance summary, Afon Gwy

1

T T T T T T T T T T T T T T T T
1991 1992 1993 1994 1995 1996 1997 1993 1999 2000 2001 2002 2003 2004 2005 2006

No sampling in 2001 due to Foot and Mouth restrictions.
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7.18.2.2 Summary statistics, Afon Gwy
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No sampling in 2001 due to Foot and Mouth restrictions.
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7.18.3 Fish data

7.18.3.1 Summary of mean Salmon density (numbers 100m™), Afon Gwy

DENSITY 0+ @ DENSITY 0+

100
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0.20 -

N

0.00
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NF = Not fished

Salmon recorded in 2006 for the first time.

7.18.3.2 Summary of mean Trout density (numbers 100m¥), Afon Gwy

$ only two reaches used
DENSITY 0+ @ DENSITY >0+
6
4 1
N
\
B
[ NF |
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

NF = Not fished
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7.18.4 Epilithic diatom data

7.18.4.1 Percentage abundance summary, Afon Gwy

Eunatia curvata var. attenuata |

Eunatia [vanheurckii war. 1] |

Tabellaria kuetzingiana |

Feronia fibula |

Eunatia minutissima |

Achnanthes minutissima |

Eunatia incisa |

Brachysira brehissoni |

Eunatia vanheurckii var. intermedia |

Eunatia exigua

Brachysira vitrea

Tabellaria flocculosa

Surirella linearis
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7.18.4.2 Summary statistics, Afon Gwy
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7.18.5 Aquatic macrophyte data, Afon Gwy

Percentage Species Cover

Polytrichum sp. o + + + o+ o+ o+ :
) 10

Racomitrium aciculare H + + + + + + + S S S S I
) 10

Juncus effusus + + + + 4

Scapania undulata m 0 x .J + s o b . 0 0 s 0

Nardia compressa +  + + + + + e e
S 10
Juncus bulbosus var. fluitans + 0
. 10
Ranunculus flammula + 0
S 10
Pellia sp. + 0
. 10
Polytrichum commune - I
. 10
Lemanaea sp. u 0
7 20
10

Filamentous green algae + I + +
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+ Represents <0.25% abundance
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pH

ANC peql’

Excess SO, jueql’
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Ca" peql' + Mg
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7.19 Beaghs Burn

Determinand
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mean for first 5 years
mean mean std.dev. K* p*
4/1988-3/1993 4/2006-3/2007 4/2006-3/2007 4/1988-3/2007 4/1988-3/2007
pH 576 5.68 0.85 0.00 0.77
ANC 86.98 134.2 87.89 2.29 0.02
Ca 103.2 85.46 42.50 -0.02 0.20
Mg 113.9 89.38 33.10 -0.01 0.06
Na 306.7 238.0 33.33 -0.06 0.04
K 11.31 8.16 2.42 0.00 0.31
Sol.Al 2.14 1.50 0.71 -1.00 0.02

Spot sampled chemistry data

* Seasonal Kendall trend analysis: slope estimate (SK) and significance level (p)
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statistics
mean me std.dev K* p*
4/1988-3/1993 4:'2006-3;'2007 4/2006- 3-‘2007 4/1988-3/2007 4/1988-3/2007
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Cl 3505 275.6 58.25 -0.07 0.1
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7.19.2 Macroinvertebrate data

7.19.2.1 Percentage abundance summary, Beaghs Burn
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7.19.2.2 Summary statistics, Beaghs Burn

Total No. Inds

4000
3000 A
2000 A
1000 -

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

1500

1000

500 -

No. Inds Genus Level

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Total No. Taxa

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Hill's N1

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Hill's N2

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

E5

0.8
0.6 1
0.4 1
0.2 1

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Page 165 of 204




7.19.3 Fish data
7.19.3.1 Summary of mean Trout density (numbers 100m™), Beaghs Burn
DENSITY 0+ @ DENSITY >0+
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7.19.4 Epilithic diatom data

7.19.4.1 Percentage abundance summary, Beaghs Burn

Eunotla pectinalis var. minor 1. Intermedia |
Brachysira vitrea | = -

Cymbella sp.

Eunotia meisteri ]I

|
e
Eunotia pectinaliz var. minor f. impressa n - [ | l

— — — _—

&0
o0
[an
e
Achnanthes minutissima - I - I - I_l__"

20
Pinnularia subcaphata var. hilseana L_I_-__I—I_I_I_I_._l_._._l_l__

Eunotia thomboidea -1 _ - = m —_—— - N
Plnnularia Irrorata b

Eunotia minutissima

Eunotia sp.

|

] _
Eunotla exlgua L.IIII_ _I____I.ll__m

b

|

|

|

Frustulla rhomboldes var. saxonica

Frustulia rhemboides

Tabellarla quadriseptata

Eunotia tenella

Gomphonema angustatum agg.

Synedra minuscula n I_l 1

Tabellaria flocculosa ™

Frustulla rhombaoldes var. virldula - - I I I _

Achnanthes modestiformis

Eunotla pectinaliz var. minor

Peronia fibula

Fragilaria vaucheriae

Eunotia vanheurckii var. intermedia

|
|
|
|
Eunofia incisa j| | |
|
|

Eunotia denficulata

Achnanthes saxonica

Fragllaria capucina | n |

T T T T T T T T T T T T T T T T T T
180013081550 18281 180219831884 1555 1826 188718201858 2000 2001 2002 20032004 2005 2006

Page 167 of 204



7.19.4.2 Summary statistics, Beaghs Burn
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7.19.5

Marsupella emarginata L

Aquatic macrophyte data, Beaghs Burn

Percentage Species Cover
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+ Represents <0.25% abundance

No survey undertaken in 2006 due to spate conditions.
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pH

ANC peql’

Excess SO, jueql’

ueql’

Ca" peql'+ Mg

7.20 Bencrom River
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Ca 52.21 51.88 20.69 0.00 0.84
Mg 62.05 54,93 12.03 -0.01 0.04
Na 259.7 238.8 41.80 -0.04 0.03
K 11.66 10.56 3.49 0.00 0.45
Sol.Al 7.40 5.32 2.30 -5.71 0.00

Spot sampled chemistry data
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* Seasonal Kendall trend analysis: slope estimate (SK) and significance level (p)

Most units peeql’,
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7.20.2.1

OLIGOCHAETA
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TOTAL NO.INDOIMIDUALS

7.20.2 Macroinvertebrate data

Percentage abundance summary, Bencrom River
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7.20.2.2 Summary statistics, Bencrom River

Total No. Inds
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7.20.3 Fish data

7.20.3.1 Summary of mean Trout density (numbers 100m™), Bencrom River

DENSITY 0+ @ DENSITY >0+

e s s s

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

Page 173 of 204




7.20.4

Epilithic diatom data

7.20.4.1 Percentage abundance summary, Bencrom River
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7.20.4.2 Summary statistics, Bencrom River
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7.20.5 Aquatic macrophyte data, Bencrom River

Percentage Species Cover
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No survey undertaken in 2002 due to spate conditions.
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Spot sampled chemistry data
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DOC 265.8 604.2 204.6 0.15 0.00

* Seasonal Kendall trend analysis: slope estimate (SK) and S|gn|r|cance level (p)
Most units eql’, except Sol.Al, Sol.lab.Al and DOC (emol 1)
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7.21.2.1

OLIGOCHAETA

LEPTOPHLEBIDAE
Cymatia hansdorffi

Glaenocarixa propingua

Callicorixa prasusta

Callicorixa wollastoni
Hesperocorixa sahlbergi
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Paotamaonectes griseostriatus

Plectrocnemia sp.

Palycentrapus sp.

Agrypnia sp.

CHIRONOMIDAE
EMPIDIDAE

TOTAL NO.INDIWVIDUALS

7.21.2

Macroinvertebrate data

Percentage abundance summary, Blue Lough
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7.21.2.2 Summary statistics, Blue Lough
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7.21.3

Fish data (for outflow stream)

7.21.3.1 Summary of mean Trout density (numbers 100m™), Blue Lough
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7.21.4

7.21.4.1

Meridian circulare
Achnanthes minutissima

Eunotia denticulata var. fennica

Epilithic diatom data

Percentage abundance summary, Blue Lough
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7.21.4.2 Summary statistics, Blue Lough
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7.21.5 Aquatic macrophyte data, Blue Lough

Species Scores (1-5)
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7.21.6

Sediment trap data, Blue Lough

Relative percentage frequency of diatom taxa
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7.21.7 Thermistor data, Blue Lough

Temperature (C)
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2004/2005 and 2006/2007 thermistors not recovered.
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Spot sampled chemistry data
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Sol.lab.Al 0.22 0.21 0.21 0.00 0.18
Cl 261.5 258.4 59.17 -0.02 0.67
S0, 52.05 47.88 22.78 -0.05 0.00
X80, 24.58 20.74 24.04 -0.04 0.01
NO, 1.56 1.29 0.00 0.00 0.89
Si 89.29 189.2 135.5 0.01 0.27
DoC 597.8 1009.1 569.3 0.23 0.04

* Seasonal Kendall trend analysis: slope estimate (SK) and significance level (p)
Most units eeql’, except Sol.Al, Sol.lab.Al and DOC (zmol ')
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7.22.2 Macroinvertebrate data

7.22.2.1 Percentage abundance summary, Coneyglen Burn

OLIGOCHAETA
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- 20
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LIMMNEFHILIDAE undet.
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| |
| |
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Tinodes waeneri | - m |
| |
| |
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TIPULIDAE

b 20
CHIRONOMIDAE L I |

SIMULIDAE

EMPIDIDAE

1000
TOTAL NO.INDIVIDUALS 0 o I:I [l H O H 0l O0noa

T T T T T T T T T T T T T T T T T T
1989 1990 1991 1992 1993 1994 1995 1996 1997 1898 1999 2000 2001 2002 2003 2004 2005 2006

No sampling in 2001 due to Foot and Mouth restrictions.
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7.22.2.2 Summary statistics, Coneyglen Burn

Total No. Inds

3000

2000 1

1000 1

0 T T T T T T T T T T T T

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

No. Inds Genus Level
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1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Total No. Taxa

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
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T T T

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

2002 2003

Hill's N2

2004 2005 2006

E5

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

0.6 1
04+-
0.2 1

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

No sampling in 2001 due to Foot and Mouth restrictions.
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7.22.3 Fish data

7.22.3.1 Summary of mean Salmon density (numbers 100m™?), Coneyglen Burn

DENSITY 0+ @ DENSITY 0+

0.45
0.40 -
0.35 -
0.30 -
0.25
0.20 -
0.5
0.10
05
0.00 ‘ ‘ ‘

1988 1990 1992 1994 1996 1998 2000

2002 2004 2006

NF = Not fished

Salmon recorded in 2006 for the first time.

7.22.3.2 Summary of mean Trout density (numbers 100m™), Coneyglen Burn

DENSITY 0+ B DENSITY >0+

28
&
\
21 + ‘%
S \
\ \
1 % 2
14 % % %
. %

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

NF = Not fished
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7.22.4 Epilithic diatom data

7.224.1 Percentage abundance summary, Coneyglen Burn
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7.22.4.2 Summary statistics, Coneyglen Burn
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7.22.5 Aquatic macrophyte data, Coneyglen Burn

Percentage Species Cover

Juncus bulbosus var. fluitans | + | 0
Juncus effusus | + | .
Juncus acutiflorus | v 4 + + |

Hygrohypnum ochraceum

Scapania undulata [ u = - = N -_I_._-_l0

20
Fontinalis squamosa i [ I | l [ | [ | I | I l I I | I I0

Racomitrium aciculare L +  +  + 4 + + + + + 0+ |

Pellia sp. | 4

20
Filamentous green algae Ei + I + + I " + + 1 ’jo

I I | | I I I I I I I I I I I 1 1
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

+ Represents <0.25% abundance
No survey undertaken in 2000 and 2006 due to spate conditions.
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pH

Excess 50,  peql™ ANC peql™

Ca?"+Mg?" peql™

6.2
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60
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20
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50

7.23 Loch Coire Fionnaraich

7.23.1 Spot sampled chemistry data
0.30
L o025
g
= 0.20
<
& 018
=]
3 o010
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006
140
_ 120
'E_ 100
% &
g 40
20
1]
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006
T 600
o
E
= 400
o
g
200
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006
600
500
S 400
Y
=300
o
200
100
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006
Determinand statistics
mean std.dev. mean std.dev.
4/2006-3/2007 4/2006-3/2007 4/2006-3/2007 4/2006-3/2007
pH 5.81 0.42 Sol.lab.Al 0.15 0.0
ANC 41,98 1.27 cl 181.23 38.49
Ca 22.46 6.25 S0, 24.26 4.35
Mg 3415 5.23 XS0, 5.26 1.66
Na 155.50 29.15 NO, 1.29 0.00
K 5.82 1.38 Si 68.72 42.49
Sol.Al 1.25 0.86 DOC 478.73 294.00

Page 193 of 204

Most units r{ECH ', except Sol.Al, Sol.lab.Al and DOC (rﬂ moll’)




7.23.2 Macroinvertebrate data

7.23.2.1 Percentage abundance summary, Loch Coire Fionnaraich
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7.23.2.2 Summary statistics, Loch Coire Fionnaraich

Total No. Inds
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1500 -
1000 -

500 A

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

No. Inds Genus Level

800
600 -
400 -
200 1

0 T T T T T T T T T T T T T T T

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Total No. Taxa

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Hill's N1

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Hill's N2

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

E5

0.8
0.6 1
0.4 -
0.2 1

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Page 195 of 204




7.23.3

Fish data (for outflow stream)

7.23.3.1 Summary of mean Trout density (numbers 100m™), Loch Coire

Fionnaraich
$ only two reaches used
DENSITY 0+ @ DENSITY >0+
4
3 1
2 1
1t NF
0 | | | | | | : : :
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006

NF = Not fished
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7.23.4

7.23.4.1

Fragilaria vaucheriae |

Epilithic diatom data

Percentage abundance summary, Loch Coire Fionnaraich
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7.23.4.2 Summary statistics, Loch Coire Fionnaraich

Hill's N1 Range & Mean
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7.23.5 Aquatic macrophyte data, Loch Coire Fionnaraich
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7.23.6

Sediment trap data, Loch Coire Fionnaraich

Relative percentage frequency of diatom taxa
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7.23.7

Thermistor data, Loch Coire Fionnaraich

Temperature (C)
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7.24 Sediment Trap Metals Data

7.24.1 Sediment Trap Mercury Concentrations (ng g™)
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7.24.2

Loch Coire nan Arr
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7.25 Sediment Trap Carbonaceous Particle Flux (no. cm?yr™)
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