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3 Llyn Cwm Mynach

Figure 1 LIyn Cwm Mynach. Looking southwest from the north east end of the lake, 19" July 2011.

3.1  Summary Overview

Chemical and biological sample collection, analysis and data collation, quality control and
archiving proceeded without any problems at LIlyn Cwm Mynach during the period from
April 2011 to March 2012. A legal arrangement formalising AWMN sampling was arranged
with the new owners, the Woodland Trust.

3.2  Water Chemistry

Samples were collected by CEH in early June, September and December 2011, delivered
to the analytical laboratories on schedule and have been analysed, quality controlled and
archived in the UKAWMN central chemistry database at CEH Lancaster. March 2012
samples have been collected and are in the process of being analysed.

3.3 Sediment Traps

Sediment traps were recovered and replaced on the 19™ of July 2011 by a team from
ENSIS. Diatoms in the sediment retrieved from the traps are currently being analysed.
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34 Thermistors

Lake top and bottom thermistors were removed and replaced on the 19" of July 2011 by a
team from ENSIS. Both had functioned well during the previous year and the data were
added to the ENSIS thermistor water temperature database.

3.5 Epilithic Diatoms

Epilithic diatoms were retrieved by a team from ENSIS from three sampling points around
the lake on the 19™ of July 2011. The samples have been made into slides and are
currently in the process of being analysed.

3.6 Macroinvertebrates

Aquatic macroinvertebrates were sampled on the 20™ April 2011 by a team from QMuL.
Five 1 minute kick samples were performed. The samples were counted and the data sent
to ENSIS Ltd. The data is in the process of being quality screened before being added to
the UKAWMN biological database at ENSIS.

3.7 Fish

Fish surveying was performed on the 18" August 2011 by the Game and Wildlife
Conservation Trust. The data have been forwarded to ENSIS Ltd. After quality screening
the data will be added to the UKAWMN biological database at ENSIS.

3.8 Aquatic Macrophytes

Aquatic macrophytes were not surveyed at Llyn Cwm Mynach in 2011.

3.9 Data Management and Reporting

No problems or hiatus occurred with the collation and transfer of data within methodological
programmes, or to the UKAWMN databases, during the reporting period.

Work on the 2010-2011 annual report is underway and it should be uploaded to the
UKAWMN web page in April 2012. The section on LIlyn Cwm Mynach appears in section
3.12 below.

The UKAWMN website page detailing Llyn Cwm Mynach is here:
http://awmn.defra.gov.uk/sites/site_16.php

Further publications from the contract period utilizing UKAWMN data from Llyn Cwm
Mynach are detailed in section 3.10 below. Section 3.11 provides a bibliography for the
site.
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3.10 Llyn Cwm Mynach Recent UKAWMN Output

Battarbee, R. W., Simpson, G. L., Bennion, H. & Curtis, C. J. (2011) A reference typology
of low alkalinity lakes in the UK based on pre-acidification diatom assemblages from lake
sediment cores. Journal of Paleolimnology, 45, 489-505.

Evans, C. D., Monteith, D. T., Fowler, D., Cape, J. N. & Brayshaw, S. (2011) Hydrochloric
Acid: An Overlooked Driver of Environmental Change. Environmental Science &
Technology, 45, 1887-1894.

Evans, C. D., Monteith, D. T., Simpson, G. L., Shilland, E. M., Curtis, C. J., Battarbee, R.
W., Patrick, S. T., Reynolds, B. & Helliwell, R. C. (2011) The UK Acid Waters Monitoring
Network: (20 years of research in 20 minutes...). 19th ICP Integrated Monitoring Task
Force Meeting. Rome, Italy. 4-6th May 2011.

Fjellheim, A., Johannessen, A. & Svanevik Lndes, T. (2011) International Cooperative
Programme on Assessment and Monitoring of Acidification of Rivers and Lakes. Biological
intercalibration: Invertebrates 1511. 1-27. NIVA, Oslo, Norway.

Friberg, N., Bonada, N., Bradley, D. C., Dunbar, M. J., Edwards, F. K., Grey, J., Hayes, R.
B., Hildrew, A. G., Lamouroux, N., Trimmer, M. & Woodward, G. (2011) Biomonitoring of
Human Impacts in Freshwater Ecosystems: The Good, the Bad and the Ugly. Advances in
Ecological Research 1-68.

Kernan, M., Battarbee, R. W., Curtis, C. J., Evans, C. D., Monteith, D. T., Shilland, E. M. &
Simpson, G. L. (2011) Recovery of acidified lakes and streams in the UK, 1988-2009. 8th
International Conference on Acid Deposition. Acid Rain 2011. Beijing, China. 15th-18th
June 2011.

Pla-Rabes, S., Flower, R. J., Shilland, E. M. & Kreiser, A. M. (2011) Assessing microbial
diversity using recent lake sediments and estimations of spatio-temporal diversity. Journal
of Biogeography, 38, 2033-2040.

Shilland, E. M., Irvine, L. & Malcolm, I. A. (2011) The United Kingdom Acid Waters
Monitoring Network Data Report for 2009-2010 (year 22). Report to the Department for
Environment, Food and Rural Affairs (Contract EPG 1/3/160). 1-237. ENSIS Ltd.
Environmental Change Research Centre, University College London, London.

Shilland, E. M., Irvine, L. & Malcolm, I. A. (2011) UK Acid Waters Monitoring Network
(UKAWMN) - Contract 22 01 249 Llyn Cwm Mynach, Afon Hafren and Afon Gwy Annual
Summary Progress Report April 2010 - March 2011. Report to the Welsh Assembly
Government, Countryside Council for Wales and Environment Agency, Wales. 1-94. ENSIS
Ltd, Environmental Change Research Centre, University College London, London.

Smith, P., Ashmore, M., Black, H., Burgess, P., Evans, C. D., Hails, R., Potts, S., Quine, T.
& Thomson, A. (2011) Regulating services. In: The UK National Ecosystem Assessment
Technical Report., 1-61, UNEP-WCMC, Cambridge.
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Tipping, E. & Carter, H. T. (2011) Aluminium speciation in streams and lakes of the UK
Acid Waters Monitoring Network, modelled with WHAM. Science of the Total Environment,
409, 1550-1558.

Winterbottom, J. H. & Orton, S. E. (2011) United Kingdom Acid Waters Monitoring Network
Invertebrate Survey. Twenty Fourth Year: 2011. Summary of species identification and
abundance. 1-12. School of Biological Sciences, Queen Mary University of London,
London.

Battarbee, R. W., Shilland, E. M. & Monteith, D. T. (2010) Tracking the biodiversity
response of upland waters to environmental change: the value of the UK Acid Waters
Monitoring Network. Presentation. Beyond 2010: strategies for understanding and
responding to long-term trends in UK biodiversity. Natural History Museum, London, UK.
16-17 November 2010.

Battarbee, R. W. (2010) Are our acidified upland waters recovering? Freshwater Biological
Association News (No. 52. Winter 2010), 4-5. The Freshwater Biological Association,
Ambleside.

Battarbee, R. W., Kernan, M., Monteith, D. T. & Curtis, C. J. (2010) Summary and
Recommendations. In: UK Acid Waters Monitoring Network 20 Year Interpretative Report,
279-293, ENSIS Ltd, Environmental Change Research Centre, University College London,
London.

Curtis, C. J. & Simpson, G. L. (2010) Acid Deposition Trends at AWMN Sites. In: UK Acid
Waters Monitoring Network 20 Year Interpretative Report, 31-52, ENSIS Ltd,
Environmental Change Research Centre, University College London, London.

Curtis, C. J., Battarbee, R. W., Heliwell, R., Flower, R. J., Simpson, G. L., Monteith, D. T.,
Shilland, E. M., Aherne, J. & MacDougall, G. (2010) Recovery Progress: Reference
Conditions and Restoration Targets. In: UK Acid Waters Monitoring Network 20 Year
Interpretative Report, 206-237, ENSIS Ltd, Environmental Change Research Centre,
University College London, London.

Curtis, C. J., Battarbee, R. W., Shilland, E. M., Simpson, G. L., Kernan, M. R. & Monteith,
D. T. (2010) The UK Acid Waters Monitoring Network: 20 Year Interpretive Report — a brief
summary. Skjelkvale, B. L., de Wit, H., and Jeffries, D. Convention on Long-Range
Transboundary Air Pollution International Cooperative Programme on Assessment and
Monitoring of Acidification of Rivers and Lakes. Proceedings of the 25th Meeting of the ICP
Waters Task Force in Burlington, Canada, October 19-21 2009, 29-35. NIVA, Oslo,
Norway. NIVA Report No. 5995-2010. 19-10-2009.

Evans, C. D., Cooper, D. M., Monteith, D. T., Helliwell, R. C., Moldan, F., Hall, J. R., Rowe,
E. C. & Cosby, B. J. (2010) Linking monitoring and modelling: can long-term datasets be
used more effectively as a basis for large-scale prediction? Biogeochemistry, 101, 211-227.

Flower, R. J., Simpson, G. L., Kreiser, A. M., Yang, H., Shilland, E. M. & Battarbee, R. W.
(2010) Epilithic Diatoms. In: UK Acid Waters Monitoring Network 20 Year Interpretative
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Report, 97-111, ENSIS Ltd, Environmental Change Research Centre, University College
London, London.

Hildrew, A. G., Winterbottom, J. H., Orton, S., Murphy, J., Simpson, G. L. & Shilland, E. M.
(2010) Macroinvertebrates. In: UK Acid Waters Monitoring Network 20 Year Interpretative
Report, 126-139, ENSIS Ltd, Environmental Change Research Centre, University College
London, London.

Kernan, M., Monteith, D. T., Battarbee, R. W., Curtis, C. J., Shilland, E. M. & Simpson, G.
L. (2010) Introduction. In: UK Acid Waters Monitoring Network 20 Year Interpretative
Report, 23-30, ENSIS Ltd, Environmental Change Research Centre, University College
London, London.

Kernan, M., Battarbee, R. W., Curtis, C. J., Monteith, D. T.& Shilland, E. M. (2010) UK Acid
Waters Monitoring Network 20 Year Interpretative Report, 1-483, ENSIS Ltd,
Environmental Change Research Centre, University College London, London.

Malcolm, I. A., Bacon, P., Middlemas, S., Collen, P. & Shilland, E. M. (2010) Acid Waters
and salmonid populations. Presentation. Workshop on Forestry and Acidification at Forest
Research, Northern Research Station, Midlothian, Scotland. Tue 9 Nov 2010.

Malcolm, I. A., Bacon, P., Middlemas, S., Collen, P. & Shilland, E. M. (2010) Salmonid Fish
Populations. In: UK Acid Waters Monitoring Network 20 Year Interpretative Report, 140-
165, ENSIS Ltd, Environmental Change Research Centre, University College London,
London.

McFarland, B., Carse, F. & Sandin, L. (2010) Littoral macroinvertebrates as indicators of
lake acidification within the UK. Aquatic Conservation: Marine and Freshwater Ecosystems,
20, S105-S116.

Monteith, D. T., Evans, C. D., Malcolm, I. A., Simpson, G. L. & Curtis, C. J. (2010)
Hydrochemical trends at UK Acid Waters Monitoring Network sites and associated Scottish
sites. Presentation. Workshop on Forestry and Acidification at Forest Research, Northern
Research Station, Midlothian, Scotland. Tue 9 Nov 2010.

Rose, N. L. & Yang, H. (2010) Trace Metals. In: UK Acid Waters Monitoring Network 20
Year Interpretative Report, 166-205, ENSIS Ltd, Environmental Change Research Centre,
University College London, London.

Shilland, E. M., Irvine, L. & Malcolm, I. A. (2010) UK Acid Waters Monitoring Network
(UKAWMN) - Contract 22 01 249 Llyn Cwm Mynach, Afon Hafren and Afon Gwy Annual
Summary Progress Report April 2009 - March 2010. Report to the Welsh Assembly
Government, Countryside Council for Wales and Environment Agency, Wales. 1-73. ENSIS
Ltd, Environmental Change Research Centre, University College London, London.

Shilland, E. M., Curtis, C. J. & Kernan, M. R. (2010) UK Acid Waters Monitoring Network
(UKAWMN). Llyn Llagi, LIyn Cwm Mynach, Afon Hafren and Afon Gwy. Sites Summary
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Report. Report to the Countryside Council for Wales. 1-103. ENSIS Ltd, Environmental
Change Research Centre, University College London, London.

Shilland, E. M., Irvine, L. & Malcolm, I. A. (2010) The United Kingdom Acid Waters
Monitoring Network Data Report for 2008-2009 (year 21). Report to the Department for
Environment, Food and Rural Affairs (Contract EPG 1/3/160). 1-237. ENSIS Ltd.
Environmental Change Research Centre, University College London, London.

Shilland, E. M. & Monteith, D. T. (2010) Aquatic Macrophytes. In: UK Acid Waters
Monitoring Network 20 Year Interpretative Report, 112-125, ENSIS Ltd, Environmental
Change Research Centre, University College London, London.

Solheim, A. L., Austnes, K., Eriksen, T. E., Siefert, I. & Holen, S. (2010) Climate change
impacts on water quality and biodiversity. Background Report for EEA European
Environment State and Outlook Report 2010. ETC Water Technical Report 1/2010, 1-68.
European Topic Centre on Water, Prague.

Winterbottom, J. H. & Orton, S. E. (2010) United Kingdom Acid Waters Monitoring Network
Invertebrate Survey. Twenty Third Year: 2010. Summary of species identification and
abundance. 1-12. School of Biological Sciences, Queen Mary University of London,
London.
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3.12 Llyn Cwm Mynach Summary Data to March 2011

3.12.1 Spot sampled chemistry data
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3.12.2 Macroinvertebrate data

3.12.2.1 Percentage abundance summary, LIyn Cwm Mynach
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3.12.2.1 Macroinvertebrate summary statistics, Llyn Cwm Mynach

2000
1500 4
1000 + -
500 4- .-

0 — T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Total No. Inds

250
200 + -
150 +
100 -
50 -
0 T T T T T T T T T
1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

No. Inds Genus Level

Total No. Taxa

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Hill's N1

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Hill's N2

T T T T T T T T T T T T

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

0.8
0.6 -
0.4 4
0.2 4

E5

0 T T T T T r r T T T

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Page 29 of 104



3.12.3 Fish data (for outflow stream)

3.12.3.1 Summary of Trout fry density (numbers m™), Llyn Cwm Mynach
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3.12.3.2 Summary of Trout parr density (numbers m™), Llyn Cwm Mynach
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3.12.4 Epilithic diatom data

3.12.4.1 Percentage abundance summary, LIyn Cwm Mynach
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3.12.4.1 Diatom summary statistics, LIlyn Cwm Mynach
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3.12.5 Agquatic macrophyte data, Llyn Cwm Mynach
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3.12.6 Sediment trap data, LIyn Cwm Mynach

Relative percentage frequency of diatom taxa
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3.12.7 Thermistor data, LIlyn Cwm Mynach
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4 Afon Hafren

Figure 2 Afon Hafren biological survey section 6™ July 2011

4.1  Summary Overview

Chemical and biological sample collection, analysis and data collation, quality control
and archiving proceeded without any problems at Afon Hafren during the period from
April 2011 to March 2012.

4.2  Water Chemistry

Samples were collected by CEH early every month throughout the period April 2011 to
March 2012, delivered to the analytical laboratories on schedule and are in the process
of being analysed, quality controlled and archived in the UKAWMN central chemistry
database at CEH Lancaster.
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4.3 Thermistors

The CEH thermistor at Afon Hafren functioned well throughout the period April 2011 to
March 2012. Data up to early March 2012 have been downloaded, checked and
archived in the central CEH temperature database.

4.4  Epilithic Diatoms

Epilithic diatoms were retrieved by a team from ENSIS from three sampling points in the
stream on the 6™ of July 2011. The samples have been made into slides and are
currently in the process of being analysed.

4.5 Macroinvertebrates

Aquatic macroinvertebrates were sampled on the 20™ April 2011 by a team from QMuL.
Five 1 minute kick samples were performed. The samples were counted and the data
sent to ENSIS Ltd. The data is in the process of being quality screened before being
added to the UKAWMN biological database at ENSIS.

4.6 Fish

Fish surveying was performed on the 15" August 2011 by a team from the Game and
Wildlife Conservation Trust. The data have been forwarded to ENSIS Ltd. After quality
screening the data will be added to the UKAWMN biological database at ENSIS.

4.7  Aquatic Macrophytes

Aquatic macrophytes were surveyed by a team from ENSIS on 6" of July 2011.
Percentage cover scores were recorded and data will be added to the ENSIS biological
database after microscope confirmation of bryophyte identifications.

4.8 Data Management and Reporting

No problems or hiatus occurred with the collation and transfer of data within
methodological programmes, or to the UKAWMN databases, during the reporting
period.

Work on the 2010-2011 annual report is underway and it should be uploaded to the

AWMN web page in April 2012. The section on Afon Hafren appears in section 4.11
below.
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4.11 Afon Hafren Summary Data to March 2011

4.11.1 Spot sampled chemistry data
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4.11.2 Macroinvertebrate data

4.11.2.1 Percentage abundance summary, Afon Hafren
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4.11.2.1 Macroinvertebrate summary statistics, Afon Hafren
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4.11.3 Fish data

4.11.3.1 Summary of Trout fry density (numbers m™), Afon Hafren
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4.11.3.2 Summary of Trout parr density (hnumbers m™), Afon Hafren
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4.11.4 Epilithic diatom data

4.11.4.1 Percentage abundance summary, Afon Hafren
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4.11.4.1 Diatom summary statistics, Afon Hafren
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4.11.5 Aquatic macrophyte data, Afon Hafren
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5 Afon Gwy

Figure 3 Afon Gwy biological survey section 6™ July 2011

5.1 Summary Overview

Chemical and biological sample collection, analysis and data collation, quality control
and archiving proceeded without any problems at Afon Gwy during the period from April
2011 to March 2012.

5.2 Water Chemistry

Samples were collected by CEH early every month throughout the period April 2011 to
March 2012, delivered to the analytical laboratories on schedule and are in the process
of being analysed, quality controlled and archived in the UKAWMN central chemistry
database at CEH Lancaster.
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5.3 Thermistors

A thermistor, supplied by Marine Scotland, was installed at Afon Gwy on 6" of July 2011
by a team from ENSIS Ltd. Data will be downloaded in summer 2012.

5.4  Epilithic Diatoms

Epilithic diatoms were retrieved by a team from ENSIS from three sampling points in the
stream on the 6™ of July 2011. The samples have been made into slides and are
currently in the process of being analysed.

55 Macroinvertebrates

Aquatic macroinvertebrates were sampled on the 20" April 2011 by a team from QMuL.
Five 1 minute kick samples were performed. The samples were counted and the data
sent to ENSIS Ltd. The data is in the process of being quality screened before being
added to the UKAWMN biological database at ENSIS.

5.6 Fish

Fish surveying was performed on the 16™ August 2011 by a team from the Game and
Wildlife Conservation Trust. The data have been forwarded to ENSIS Ltd. After quality
screening the data will be added to the UKAWMN biological database at ENSIS. No
Salmon were recorded in 2011.

5.7 Aquatic Macrophytes

Aquatic macrophytes were surveyed by a team from ENSIS on 6" of July 2011.
Percentage cover scores were recorded and data will be added to the ENSIS biological
database after microscope confirmation of bryophyte identifications.

5.8 Data Management and Reporting

No problems or hiatus occurred with the collation and transfer of data within
methodological programmes, or to the UKAWMN databases, during the reporting
period.

Work on the 2010-2011 annual report is underway and it should be uploaded to the
AWMN web page in April 2012. The section on Afon Gwy appears in section 5.11
below.

The UKAWMN website page detailing Afon Gwy can be found here:
http://awmn.defra.gov.uk/sites/site 18.php
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Further publications from the contract period utilizing UKAWMN data from Afon Gwy are
detailed in section 5.9 below. Section 5.10 provides a bibliography for the site.
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5.11 Afon Gwy Summary Data to March 2011

5.11.1 Spot sampled chemistry data
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5.11.2 Macroinvertebrate data
5.11.2.1 Percentage abundance summary, Afon Gwy
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5.11.2.1 Macroinvertebrate summary statistics, Afon Gwy
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5.11.3 Fish data

5.11.3.1 Summary of Salmon fry densities (numbers m?), Afon Gwy
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5.11.3.2 Summary of Salmon parr densities (numbers m?), Afon Gwy
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5.11.3.3 Summary of Trout fry density (numbers m?), Afon Gwy
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5.11.3.4 Summary of Trout parr density (hnumbers m™), Afon Gwy
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5.11.4 Epilithic diatom data
5.11.4.1 Percentage abundance summary, Afon Gwy
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5.11.4.2 Diatom summary statistics, Afon Gwy
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5.11.5 Aquatic macrophyte data, Afon Gwy
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