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BACKGROUND 

Donegal County Council, in partnership with 

Northern Ireland Environment Agency, has 

been awarded funding under the European 

Union’s Regional Development Fund for a 

project aimed at securing the conservation of 

the Freshwater Pearl Mussel (FPM). The 

project is grant aided under the European 

Union’s INTERREG IVA Programme, as part 

of the Environment strand, under Priority 2.2.  

Freshwater Pearl Mussels have lived in our 

rivers for thousands of years. They are slow 

growing, but very long-lived and can be up to 

120 years old. They can grow to 14cm in 

length. Unfortunately, pearl mussel populations 

have been in dramatic decline in recent years. 

The species is now endangered, and is listed 

in the Habitats Directive as a species whose 

conservation requires the designation of 

Special Areas of Conservation. It is on the 

IUCN Red List of Threatened Species and 

throughout Ireland and Northern Ireland it is 

rated as critically endangered in a regional red 

list.  

Ireland and Northern Ireland supports a 

significant proportion of the Freshwater Pearl 

Mussel populations remaining in Europe. 

There are some 12 million adult mussels in our 

rivers, most of them (80%) in about 8 

catchments. Virtually all of these populations 

are at unfavourable conservation status and 

evidence suggests that in recent decades 

juvenile mussels are failing to make it to 

adulthood. Unless measures are put in place 

to ensure successful breeding and survival of 

juveniles, the existing populations will become 

extinct as the adult mussels die off. 

FPM PROJECT  

This project aims to consult with stakeholders 

while undertaking the following 3 main work 

areas:-  

1. Preparation of management plans for a

number of pearl mussel catchments. These 

sub-basin plans will identify critical pressures 

and impacts on pearl mussel populations and 

propose measures for restoration to favourable 

conservation status.  
2. Trialling of Measures designed to protect

FPM populations to establish effectiveness 

and cost efficiency.  

3. Drafting of codes of practice for various

sectors to allow for a sustainable approach 

and to assist agencies, local authorities, public 

authorities and key stakeholders in relation to 

proposed developments, works and activities 

within FPM catchments.  

STAKEHOLDER PARTICIPATION 
The success of this project depends on a 

significant element of buy-in from a range of 

stakeholders, and from the public in general. 

The project will identify key stakeholder groups 

in each of the pilot catchments, and will 

undertake a programme of consultation, 

information and awareness raising.  

FURTHER INFORMATION  

The project is scheduled for completion in 

July 2014. Donegal County Council is the 

lead partner, and is overseeing delivery of the 

project through a full time project coordinator 

and consultancy services provided by RPS. 

Further information is available at 

www.freshwaterpearlmussel.com, or by 

contacting the Project Coordinator at 

tmcnally@donegalcoco.ie. 



PREFACE 

The work presented in this report was carried out as part of the Interreg IVa project Practical 

Implementation of Freshwater Pearl Mussel Measures which is funded by the Special EU Projects 

Body under the INTERREG IVA Programme, Priority 2, Theme 2: Environment, and is scheduled for 

completion in July 2014. The project is being promoted by Donegal County Council as Lead Partner 

in partnership with the Northern Ireland Environment Agency (NIEA), an Agency within the 

Department of the Environment (DOENI). 

All data, drawings, reports, documents, databases, software and coding, website and digital media 

and publicity material produced as part of this project shall be the property of Donegal County Council 

and DOENI who will use, reproduce and distribute same as they see fit.  

The views and opinions expressed in this /document do not necessarily reflect those of the European 

Commission, the Special EU Programmes Body, DOENI or Donegal County Council. Their officers, 

services or agents accept no liability whatsoever for any loss or damage arising from the interpretation 

or use of the information, or reliance on views contained herein. This document does not purport to 

represent policy of any government. 
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FOREWORD 

 
This document is one of a series of Guidance Notes prepared as part of the Practical Implementation 
of Freshwater Pearl Mussel Measures (FPM) project.  The FPM project is promoted by Donegal 
County Council, in partnership with Northern Ireland Environment Agency (NIEA), an Agency within 
the Department of the Environment (DOENI), and supported by the European Union’s INTERREG IVA 
Programme, managed by the Special EU Programmes Body. 
 
Pearl mussel populations have been in dramatic decline in recent years. The species is now 
endangered, and is listed in the Habitats Directive as a species whose conservation requires the 
designation of Special Areas of Conservation. It is on the IUCN Red List of Threatened Species and 
throughout Ireland and Northern Ireland it is rated as critically endangered in a regional red list. 
 
Ireland and Northern Ireland supports a significant proportion of the Freshwater Pearl Mussel 
populations remaining in Europe. There are some 12 million adult mussels in our rivers, most of them 
(80%) in about 8 catchments. Virtually all of these populations are at unfavourable conservation status 
and evidence suggests that in recent decades juvenile mussels are failing to make it to adulthood. 
Unless measures are put in place to ensure successful breeding and survival of juveniles, the existing 
populations will become extinct as the adult mussels die off. This series of Guidance Notes is intended 
to support FPM conservation measures. 
 
The views and opinions expressed in this document do not necessarily reflect those of the European 
Commission, the Special EU Programmes Body, DOENI or Donegal County Council. Their officers, 
services or agents accept no liability whatsoever for any loss or damage arising from the interpretation 
or use of the information, or reliance on views contained herein. This document does not purport to 
represent policy of any government. 
 

Further information is available at http//:freshwaterpearlmussel.com. 
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1.0 INTRODUCTION 

 
This Guidance Note is one of a series of 10 individual notes that are specific to the freshwater pearl 
mussel and its habitat. They are based on legal responsibilities and current best environmental 
practice relating to freshwater pearl mussel (FPM) conservation. It is not a legal interpretation, and is 
not intended to replace existing guidance but is intended to assist in considering the potential effects 
of relevant developments, works and activities on freshwater pearl mussel (FPM) and its conservation 
interests. 
 
The Habitats Directive requires Member States to take measures that are designed to maintain or 
restore, at favourable conservation status, natural habitats and species of wild fauna and flora of 
Community interest.  The freshwater pearl mussel (Margaritifera margaritifera) is such a species of 
Community interest, and in order to achieve the conservation objective above, special areas of 
conservation (SAC) have been established to protect mussels and their habitat.  In addition, to 
achieve favourable conservation status, the natural range of the FPM must not be reduced so that 
there will continue to be a sufficiently large habitat to maintain its populations on a long-term basis. 

 

1.1 Scope of guidance 

 
Individual guidance notes have been prepared in consultation with the NIEA, NPWS and key sectoral 
stakeholders for a range of sectors on the basis of their prevalence in FPM catchments and potential 
for impact on mussel populations (Figure 1). These guidance notes relate to sectoral activities, plans 
and projects specifically within, or possibly impacting on freshwater pearl mussel catchments to 
ensure that they are undertaken in a sustainable manner and meet with the conservation requirements 
for the pearl mussel.  As such, and given the vulnerability of the FPM, the guidance represents best 
practice for operations within such sensitive, high status catchments. The recommendations contained 
in the Guidance Notes may therefore entail restrictions or requirements that exceed those demanded 
for operations or developments in other areas.   
 
While the individual Guidance Notes are succinct documents, written in direct, non-technical language 
for practitioners, it is essential that the rationale and evidence base to support them is set out in 
explicit detail. Therefore a Technical Support Document has been prepared which provides the 
technical detail that has informed the Guidance Notes and justifies the approach taken therein in 
support of freshwater pearl mussel conservation (Figure 1).  
 
The Technical Support Document, in conjunction with the individual Guidance Notes, will assist 
agencies, public authorities and other key stakeholders in relation to proposed activities, plans or 
projects within or possibly impacting on FPM catchments. This guidance has been prepared 
predominantly to assist windfarm developers and operators, and regulatory agencies to ensure 
protection of FPM when carrying out activities in or near FPM catchments. 
 
The ultimate aim of the Guidance Notes and Technical Support Document is to ensure sustainable 
development in pearl mussel catchments by identifying critical risk factors and possible mitigation for 
specific activities. They primarily consider project scale issues and works, and are not intended to 
cover high level, regional planning of a strategic nature, e.g. Energy – A Strategic Framework for 
Northern Ireland (DETI), or Strategy for Renewable Energy: 2012 – 2020 (DCENR). Strategic 
Environmental Assessment (SEA)

1
 is the appropriate process to address the consideration of possible 

impact of such plans on FPM conservation.  SEA requires information at a much larger scale than 
required for assessment and mitigation of project scale activities. 
 
This guidance will support achievement of the objectives of the Water Framework Directive (WFD), 
and the Habitats Directive (HD) in relation to FPM conservation. It may also draw on extensive 
monitoring data collected under both of these legislative provisions. Whilst the application of the 
guidance will facilitate sustainable wind farm development, it is important to stress that all planning, 

                                                
1
 Terminology used is based on EU legislation as far as possible. Usage may differ in individual 

jurisdictions and therefore a Glossary is provided to explain terms and clarify any differences in usage. 
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legislative and consent requirements must also be complied with.  In particular, when operating in 
SAC catchments where FPM is a qualifying interest, Habitats Directive Assessment is required to 
ensure that no significant impact on FPM conservation status can occur, and that the potential for 
FPM to return to favourable conservation status is not impaired. It is worth noting that the Habitats 
Directive conservation objectives require that the geographical range of the species is maintained, and 
therefore that extant populations in non-SAC catchments must also be protected. 
 
Note that in the text where reference is made to an FPM SAC catchment, this should be taken as 
reference to river catchments in which a Special Area of Conservation (SAC) has been designated 
with freshwater pearl mussel as a qualifying interest. A full list of these catchments on the island of 
Ireland is available in the technical support document. 
 
The Habitats Directive requires monitoring and regular reporting on the conservation status of the 
FPM by Member States. This function is in the remit of the relevant conservation agency.  It provides a 
mechanism for assessing long-term changes in FPM regional conservation status beyond the capacity 
of individual sectoral stakeholders. It can however provide insights into effects of regional or local wind 
farm activities and associated mitigation measures where FPM populations downstream of wind farm 
developments have been monitored. 
 

 
Figure 1 Available guidance for activities in FPM catchments.  Individual sectoral 
guidance notes are supported by a central detailed Technical Support Document,  
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1.2 Need for Guidance 

 
The freshwater pearl mussel is acknowledged to be one of the most demanding species of high water 
quality and high river bed quality in the world. Due to the extreme sensitivity of the FPM, all land use 
activities in the catchment must be in keeping with the needs of a thriving mussel population, as just 
one damaging activity can destroy the good work in the rest of the catchment.   
 
Whilst Ireland and Northern Ireland support a significant proportion of the FPM populations remaining 
in Europe, these populations have been in dramatic decline in recent years, with an estimated loss of 
over a million mussels between 2007 and 2013 (DAHG, 2013). The species is on the IUCN Red List of 
Threatened Species and throughout the island of Ireland it is rated as critically endangered.  

 
Populations of the freshwater pearl mussel can be damaged in a number of ways.  Direct damage to 
the mussel and its habitat can occur through removal of river boulders and gravels, or through building 
bridges, weirs or bank reinforcements within the mussel habitat. 
 
However, actions in areas outside the immediate habitat of the mussel may also be damaging.  This 
damage may result from a range of activities but occurs in four main ways. 

 
• Changes in River Flow: Activities such as land drainage, major land use changes, water 

abstraction, physical changes to the river and its tributaries by dredging or straightening can 
all affect the quantity of water in the river, and the speed and direction of river flow. 

• Addition of Chemicals and Nutrients: A range of substances cause harm to mussels when 
they enter the river.  Industrial pollutants, nutrients (phosphorus and nitrogen which may come 
from forestry, agriculture, agri-based industries, waste management facilities and sewage 
inputs), and pesticides (particularly sheep dip) are of serious concern in FPM catchments. 

• Inputs of Sediment: Land drainage, construction works, tillage and animal poaching are 
among the many activities that can result in the movement of fine sediment from the land to 
water.  Over time this eroded sediment makes its way through ditches and streams into the 
river and onto pearl mussel populations. 

• Biotic factors: Where any of the issues above negatively affect the salmonid host of the FPM, 
damage to mussel populations will also result due to failure of FPM larvae to find host fish. 
Any reduction in numbers and distribution extent (range) of FPM results in damage to the 
resilience of FPM through genetic loss. 

 
 

The key cause of decline in pearl mussel populations is the lack of suitable habitat for juvenile 
mussels. Detailed information on how these key threats impact on the FPM can be found in the 
Technical Support Document.  

 
This guidance is based on a detailed knowledge of the pearl mussel and its needs.  Its purpose is to 
ensure that any activities undertaken in pearl mussel catchments do not pose a risk to the FPM. The 
aim is to improve conditions in the catchment so that FPM may return to favourable conservation 
condition.  
 
The approach to management and elimination of risk depends on the nature and scale of the activity 
itself and on the level of protection that has been afforded to the catchment.  However, it must be 
clearly understood that this guidance is not a prescriptive solution to elimination of risk, or prevention 
of impact on pearl mussels that may result from any development or operation.  It offers possible 
approaches based on best practice that may provide a degree of mitigation, either alone or in 
combination.  It is the responsibility of the person undertaking such activities or developments to 
ensure that impact does not occur and that the potential for recovery of the FPM population is not 
impaired.  In addition it is essential that all other relevant planning and regulatory requirements are 
strictly observed. 
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1.3 Relevant catchments 

 
The FPM is protected throughout its distribution through international and national legislation.  Further 
details of the relevant legislation are set out in the Technical Support Document.  However, the 
approach to implementing protective measures depends on the status of FPM in any particular 
catchment.  Therefore it is necessary to consider the known distribution of FPM on the island of 
Ireland to determine catchments to which Guidance Notes apply.  Three categories of FPM catchment 
have been identified: 

i. Catchments of SAC populations 
ii. Catchments of other extant populations 
iii. Catchments with previous records of FPM but current status unknown.   

 
The distribution of each of these catchment categories on the island of Ireland is mapped below 
(Figure 2).  Detailed mapping, including catchment boundaries is available at ……..for Northern 
Ireland, and ……… for Ireland.  Further explanation of the categories is presented in the Technical 
Support Document. 
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Figure 2.  Distribution of river catchments in which FPM is known to occur, or has been 
previously recorded on the island of Ireland  
 
This guidance must be followed in relation to all catchments where FPM has been confirmed as 
present.  FPM presence is accepted in the case of catchment categories i) and ii).  In the case of 
catchments in category iii), the presence or absence of FPM must be confirmed before proceeding. 
 

The carrying out of FPM survey is a specialist task requiring specific expertise and permitted 
by the relevant agency.  The Technical Support Document provides further detail.     
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1.4 Statutory Context 

 
The Guidance provided should be used in addition to strategic and national planning processes. An 
assessment of the potential environmental impact of plans and programmes is required through SEA 
or EIA, and this may entail appropriate assessment as required by article 6(3) of the Habitats 
Directive.  However, it is important to note that assessments made at plan level do not exempt specific 
projects from Habitats Directive assessment or other environmental assessments as necessary.  
 
Having determined whether this guidance is relevant, the project proponent must also consider the 
need for other assessments and consents that may be required before commencing operations. The 
type of assessment, or consultation and consent that may be required when planning to undertake 
activities in any particular FPM catchment will vary depending on the scale and nature of activities 
proposed.  In catchments of SAC populations in category (i), a Habitats Directive Assessment must be 
undertaken, and for FPM populations under categories (ii) and (iii), EIA, SEA or other appropriate 
environmental assessment must be undertaken.  General guidance on how to carry out these 
assessments is available elsewhere as outlined in the Technical Support Document. A specific 
Guidance Note for Habitats Directive Assessment in FPM catchments is also available as part of this 
series (Figure 1).  
 
Where regulatory licenses for operations are required, the regulatory agency must be completely 
satisfied that adequate measures with proven capacity for removal of risk are to be implemented 
before permission for the operation is granted. 
 

If you are in unsure as to whether the guidance should be applied, adopt the precautionary 
principle and seek further information on relevant websites or consult with the statutory 
authority.  In the case of catchments where the status of FPM is uncertain it is acceptable to 
proceed on the basis of presumed presence of FPM without confirmation. 

 

1.5 Layout of the rest of this Guidance Note 

Chapter 2 briefly describes some of the ways that wind farms can impact on FPM. Questions and 
answers are used to focus on the main issues and consider where the development is located and 
what types of activities are going on. 
 
Chapter 3 then looks at some of the ways that wind farm activities may be assessed, the information 
that is needed, and the standards that must apply to prevent impact on FPM.   
 
Chapter 4 provides guidance on how to prevent wind farm activities causing damage to FPM 
populations. It considers wind farm developments in terms of the types of pressures they can exert on 
FPM. These include soil disturbance and loss to rivers, increased nutrient levels, direct damage to 
rivers such as removal of material or changes associated with drainage, release of chemicals and 
other pollutants. 
 
Throughout the document links to relevant sections of the Technical Support Document (TSD) are 
flagged. The TSD provides greater detail and much additional information supporting the 
recommendations in this Guidance Note. 
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2.0 WINDFARM IMPACTS ON FPM AND ITS HABITAT 

 
Windfarm developments in FPM catchments can have severe impacts on mussels when sited, or 
managed inappropriately.  In extreme instances, land slides associated with wind farms have resulted 
in catastrophic environmental impacts. 
 

As detailed in the Technical Document accompanying this guidance note, FPM and its habitat 
can be impacted through sedimentation, nutrient and chemical pollution, or significant 
changes to the flow regime in a watercourse.  

 
Wind farm activities associated with site preparation, construction, operation and maintenance 
requirements, re-powering and ultimate decommissioning may contribute to increases in sediment or 
nutrient to the river, and can be damaging to pearl mussels. Any practice that leads to exposure of 
bare ground, or destabilization of soils can increase the fine sediment and nutrient load to the river. 
The cumulative effects of such practices can have very severe impacts on mussels. The use of 
chemicals and fuels on site can have a direct toxic effect on the mussels if they reach FPM rivers.  
Land drainage can result in damage to FPM and its habitat through increased flows and the 
associated erosion of the channel and banks. Drainage also generally results in increased export of 
sediment and nutrients from the land to the aquatic environment. 
 
Wind farm developments must comply with relevant statutory and best practice requirements as set 
out in the Technical Support Document. However, when operating in FPM catchments it is imperative 
to consider the specific and demanding requirements of the freshwater pearl mussel. This must entail 
a detailed risk assessment of the potential impacts of all aspects of wind farm operations, including 
site preparation, construction, operation and maintenance requirements, and decommissioning. In 
addition, any proposed new wind farm developments or activities need to be assessed to demonstrate 
beyond reasonable doubt that they will not impact on FPM, AND that it will not impair environmental 
conditions that are required to support a FPM population at favourable conservation status. This 
Guidance Note is intended to help with that process. 
 

2.1 Key Questions and Answers  

The consideration of wind farm activities in a FPM catchment requires significant planning and 
preparation. Adequate time must be allowed for site assessments, field surveys and consultation 
periods as required. Therefore the key questions and answers below should be considered as early as 
possible in this process. 

 
General Location 
 
Q1: Is the proposed wind farm development or associated infrastructure located within a 
relevant FPM catchment, or have the potential to impact on a FPM catchment, as illustrated on 
the map in Figure 2, where the Guidance Notes should be followed? 
 
If yes is the answer consider the questions below before commencing any activities. 

 
 

The following questions are only relevant to FPM catchments, where the Guidance Notes 
apply.   

 
 

Catchment Features 
 
Q.2: Is there peatland, peat-rich or other erodible soils in the proposed 
development/operational area? 
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If yes is the answer, the activities will pose a much higher risk of fine sediment and perhaps nutrient 
losses to water, and of changes to hydrology.  In such sites prevention of damage is extremely 
difficult, and any turbine or associated infrastructure development should avoid them.   
 
Q3:  Has a detailed audit of the drainage network indicated significant risk to the FPM and its 
habitat through drainage pathways? 
 
If yes is the answer, the potential for hydrological change and erosion in the area between the 
proposed development site and the river, and risks to the FPM population must be assessed. Where 
peat or other easily eroded soils are present along drainage pathways the risk is exacerbated. The 
development of wind farms on sites with such features must be carefully planned, and managed in a 
manner that mitigates all significant risk. If risks cannot be removed the proposed development should 
not proceed. 
 
Q4: Are there steep slopes (greater than 1 in 7 or 15%) within the proposed 
development/operational area, or in the drainage pathway to the river that represent a 
significant risk to the FPM?  
 
If yes is the answer, these steeper slopes may lead to greater soil erosion and more rapid nutrient loss 
because surface runoff is faster. Avoid turbine or associated infrastructure development on such 
slopes, and on level areas draining down steep slopes.    
 
Q5: Is the proposed development likely to create hydrological pressures in the catchment and 
changes in the flow regime? 
 
Blanket bog is the natural vegetation of the upper catchments in many FPM areas. Blanket bog acts 
like a sponge, regulating the flow of water in the catchment. Drainage or removal of peat for turbine or 
associated infrastructure development has the capacity to drastically change the hydrology of the 
upper catchment.     
 

Activities Proposed 
 
Q6: Are new drains proposed? 
 
If yes is the answer, this activity may pose a high risk to the FPM because it alters hydrology, 
sediment movement and nutrient movement. Wind farm or associated infrastructure development 
should be avoided in FPM catchments where significant new drainage is required. The regulatory 
authority must be completely satisfied that adequate measures with proven capacity for removal of 
risk are to be implemented before permission for the operation is granted.   
 
 
Q7: Are existing drains to be altered or maintained? 
 
If yes is the answer, this activity may pose a continued and potentially enhanced high risk to the FPM 
just as for new drainage above. Existing drains may already be contributing to the unfavourable 
condition of a FPM population, and the regulatory authority must be completely satisfied that adequate 
measures with proven capacity for removal of risk are to be implemented before permission for the 
operation is granted.  
 
Q8:  Are activities proposed that require soil disturbance? 
 
If yes is the answer, soil disturbance increases the potential for sediment and nutrient movement.  Cut 
and fill, excavation of turbine foundations, and road construction are amongst the many very high risk 
operations associated with wind farm developments. In peaty conditions and on steep slopes, the 
problem is exacerbated. Even on mineral soils of low slope, disturbance of soil is a high risk activity.  
For activities involving soil disturbance the regulatory authority must be satisfied that adequate 
mitigation measures with proven capacity for removal of risk are to be implemented before permission 
is granted for wind farm development or associated infrastructure.  
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Q9:  Do the proposed activities include or require road construction? 
 
If yes is the answer, then this is a high risk activity in a FPM catchment. The construction and 
operation of any roads may alter the hydrology of the area, or act as a pathway for sediment nutrient 
and other pollutant transport to waters. The regulatory authority must be satisfied that adequate 
mitigation measures with proven capacity for removal of risk are to be implemented before 
proceeding. 
 
Q10: Will the proposed activities entail machinery or vehicle operation on site? 
 
If yes is the answer, and the machinery and vehicles result in the disturbance of soil this constitutes a 
high risk to the FPM. Soil compaction can also create new pathways for rapid and unpredictable water 
movement which is difficult to manage. The regulatory authority must be satisfied that adequate 
mitigation measures with proven capacity for removal of risk are to be implemented before 
proceeding. 
 
 
Q11: Will the proposed activities require bridge works, in-stream works or other activities close 
to rivers or streams? 
 
If yes is the answer, damage to the channel and bank structure, the riparian zone, and/or hydrology of 
the river can occur and constitute a high risk to the FPM. The regulatory authority must be satisfied 
that adequate mitigation measures with proven capacity for removal of risk are to be implemented 
before proceeding. 
 

Whilst the answer to these questions are in a yes/no format, they require site specific 
assessment and detailed knowledge of the proposed activities.  They are intended to highlight 
sites at greatest risk and potentially damaging activities on which development proposers and 
regulators should focus when considering any proposed activity and possible measures to 
avoid or mitigate all significant risk. 

 
CHECKLIST 

 Question   Yes No 

1 Is the proposed wind farm deveopment or associated infrastructure  
located within a relevant FPM catchment, or have the potential to 
impact on a FPM catchment,? 

  

2 Is there peatland, peat-rich or other erodible soils in the proposed 
development/operational area? 

  

3 Has a detailed audit of the drainage network indicated significant risk to 
the FPM and its habitat through drainage pathways? 

  

4 Are there steep slopes (greater than 1 in 7 or 15%) within the proposed 
development/operational area, or in the drainage pathway to the river 
that represent a significant risk to the FPM? 

  

5 Is the proposed development likely to create hydrological pressures in 
the catchment and changes in the flow regime?  

  

6 Are new drains proposed?   

7 Are existing drains to be altered or maintained?   

8 Are activities proposed that require soil disturbance?   

9 Do the proposed activities include or require road construction?   

10 Will the proposed activities entail machinery or vehicle operation on 
site? 

  

11 Will the proposed activities require bridge works, in-stream works or 
other activities close to rivers or streams? 

  

 

There are significant risks associated with many windfarm development operations in FPM 
catchments.  The effective mitigation of this risk is not an easy matter.  Where multiple 
questions have been answered with a ‘yes’, windfarm development may not be an activity 
which is compatible with FPM conservation in such sites and alternatives should be 
considered. 



 

 
FPM Project  Rev 03 
June 2014  12 

3.0 FPM IMPACT ASSESSMENT 

 
Critical assessment of the short and long term implications for FPM conservation status of wind farm 
activities can only be made in the context of adequate data at appropriate spatial and temporal scales.  
Some guidance is given below in relation to assessing the potential impacts of wind farm 
developments in FPM catchments and the type of information required.  It must be emphasized that 
the extent of information required is dependent on the scale of operations and the risk they pose to 
FPM, and in many instances this assessment may be highly site specific. Therefore, the information 
requirements given below should be taken as indicative only and actual needs be determined on a site 
by site basis, and if necessary in consultation with the competent authority. 

 

3.1 Development Site Assessment 

A detailed drainage map of the proposed development site and its immediate surroundings is of vital 
importance.  It should show any sensitive areas, including peat soils, waterlogged areas, areas where 
temporary flooding may occur, or areas where drainage on steep slopes may give rise to erosion. The 
map should also indicate preferential and high flow drainage pathways within and leaving the unit. It is 
important that high risk areas i.e. possible pressure sources, that lie outside the proposed 
development area, but that could be connected to FPM waters through altered drainage pathways, are 
also identified. 
 
Site assessment should also consider topography, geology, soil type, existing land use and ground 
water. The extent and depth of any peat should be mapped and its stability assessed. 
 

3.2 Baseline Information  

 
Baseline information that is relevant should be collated from existing sources where possible, or 
generated by dedicated survey when necessary. The purpose of the information is to allow 
appropriate siting of wind farm development and associated infrastructure, the planning of mitigation 
measures required, and the monitoring of the effectiveness of such measures.  It is important to note 
that in situations where existing baseline conditions may be contributing to unfavourable FPM 
conservation status, it is not acceptable that the proposed plan or project would merely perpetuate this 
status quo.  Impact assessment must target environmental standards that are supportive of favourable 
FPM conservation status. 
 
Baseline information relates primarily to downstream FPM populations; water quality conditions and 
important biotic elements relevant to assessing FPM status (see TSD). Each of these is considered 
below. 
 
Downstream FPM Population 
In order to assess the effects of proposed wind farm developments and the mitigation measures that 
are to be employed, sufficient information on the downstream FPM population or its habitat may be 
required.  In the case of SAC mussel populations and Habitats Directive Assessment, information on 
the distribution, density, status, and habitat condition of the mussels in the population downstream of 
the area of activity will probably be required. For such SAC populations recent information may 
already be available. In non-SAC catchments or where information is not available, appropriate survey 
as agreed with the regulatory authority may be required.  
 
It is essential to the credibility of any assessment that ecologists with specific knowledge of FPM and 
its conservation requirements are involved in the collation and interpretation of such information.  
Competent conservation authorities may also licence appropriately qualified persons to conduct FPM 
surveys. Such licence may relate only to specific types of survey or particular stages of the FPM life 
cycle. Use and interpretation of survey results should take account of such constraints. 
 
Given the longevity of the FPM, it can be difficult over short to medium time spans to detect impact on 
local populations through direct observations of FPM population demographics. In such circumstances 
it may be best to determine potential impact, or mitigation effectiveness at the earliest possible 
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juncture by monitoring changes in habitat attributes. Attributes that may reflect consequential change 
in FPM conservation status, such as substrate redox, flow velocities, are discussed in the Technical 
Support Document [TSD]. 
 

Any in-stream survey for FPM must be undertaken by qualified and licensed surveyors. Every 
surveyor requires an individual license. 

 
Water Quality 
Baseline water quality information should be collated for relevant sites in the vicinity of the proposed 
wind farm development. In the case of large scale and/or high risk projects it may be necessary to 
assemble detailed water quality information for a range of parameters, either through collation of 
published data or through a site specific water quality monitoring programme in agreement with the 
regulatory authority. For some smaller scale, low risk activities associated with operation or 
maintenance works, requirements can be less onerous. 
 
All data must be representative, reliable and determined in accordance with current best practices if it 
is to provide a sound basis for impact assessment. The type of parameters that should be measured 
and the data required are discussed in the Technical Support Document. 
 
Biotic Elements 
It may be necessary to collate information on populations of salmon and trout that are required for the 
completion of the FPM life cycle to ensure that proposed activities will not result in changes in host fish 
populations that are detrimental to FPM conservation. Note that such changes can impact on both 
upstream and downstream FPM populations.  Other relevant biotic elements to consider that provide a 
useful indication of FPM habitat condition include macroinvertebrates, filamentous algae and 
macrophytes. 
 

3.3 Other Catchment Land Use 

 
When planning wind farm activities, the in-combination, or cumulative effects of works associated with 
other land uses in the catchment, must be considered. Wind farm developments must consider 
infrastructure required for a grid connection. The currently preferred grid connection and any future 
grid connection infrastructure must be considered as an in-combination affect in any application.  
Non-related activities must also be considered when assessing cumulative effects e.g. forestry and 
agriculture. 

 
Guidance on assessing cumulative effects is available elsewhere as outlined in the Technical Support 
Document.  
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4.0 IMPACT MITIGATION 

 
The following sections outline issues to consider with respect to location, design, construction and 
operation of wind turbines and associated infrastructure in relation to freshwater pearl mussel 
catchments.  Best practice measures are suggested that, alone or in combination, may mitigate risk 
during different phases of the development. Mitigation means the removal beyond reasonable 
scientific doubt of risk of impact on the achievement, or (in the case of FPM populations currently not 
at favourable conservation status) the potential to achieve favorable conservation status. 
 
The preferred sequence of mitigation measures is first to avoid impacts at source and then minimize 
pressures through measures that will reduce and abate possible impacts at source or on site.  
Measures to prevent impact can include siting activities in areas where there is no pathway to allow 
impact to occur, or eliminating the pressure at source, e.g. prevention of elevated suspended solids in 
FPM habitat through strict control measures at source (silt fencing in terrestrial conditions). In this 
regard it is important to consider in-combination effects of all pressures. Where risk of impact cannot 
be adequately mitigated, alternatives must be considered, including locating the activity outside the 
FPM catchment. Mitigation is described in detail in the Technical Support Document.  Compensatory 
measures to offset negative implications of particular actions (such as creating new habitat to replace 
damaged habitat) are highly unlikely to be feasible or effective in the case of FPM. 
 
Adequate site assessment and detailed planning are fundamental to sustainable wind farm operations 
and should be afforded sufficient time in advance of operations. Construction, operation and 
decommissioning, and all ancillary activities pose significant threats to FPM conservation. When 
undertaking these operations management systems must ensure that strict controls are in place.  
Wind farm operations and potential mitigation measures that are key to the conservation interests of 
the FPM are considered below. 
 
Guidance provided in some of the other documents in this series (see Figure 1) may also be relevant 
to the wind farm sector e.g. Roads, Water and Sewerage Infrastructure. 
 

4.1 Planning/Site Assessment 

 
All wind farm plans and projects in or potentially impacting relevant FPM catchments require an 
environmental management plan that inlcudes: 
 
(i) A clearly documented understanding of baseline environmental and topographical conditions 

in the operational area, and in the vicinity of any downstream FPM populations.  

(ii) Clearly documented plans for the proposed project setting out:  

• Management and reporting structures 

• a detailed schedule of works required during construction and operation; 

• all machinery and operational methodologies, including protocols for fuel and 
other hydrocarbon use and storage; 

• all relevant mitigation measures, which must be proposed on the basis of site 
specific assessment and their feasibility established for that site; 

• the planned timescale and seasonality of proposed works.  
 

(iii) All works required for the project should be numbered sequentially to allow for incorporation 
into a Schedule of Works Operation Record (SOWOR) to be maintained throughout the 
project. Details of the SOWOR are discussed below. 

(iv) A documented site specific assessment of the potential risks in the form of a risk matrix should 
be prepared.This matrix should assess the residual risk after proposed mitigation and provide 
a full justification of why other alternatives were not chosen. 

(v) An appropriately qualified Environmental Officer with responsibility for the SOWOR and its 
dissemination to the appropriate authorities, and with authority to initiate impact preventive 
actions. 
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(vi) A record of all mitigation and monitoring undertaken, including timelines, should be maintained 
and a summary report submitted to the competent authority on completion of the project.  
This should be a condition of any consent and such records will help to improve 
understanding of when and where mitigation measures can be successfully used, and inform 
future guidance. A proforma/template should be developed by the agencies to allow for 
standardised and complete reporting. 

 

With regard to FPM SACs, the project proponent should provide sufficient information to allow 
the competent authority to determine beyond reasonable scientific doubt that there will be no 
negative effects on the FPM population, nor any effects that will prevent the recovery of that 
population to favourable condition.  
 
In all circumstances wind farm operators should have regard to the provisions of the 
Environmental Liability Directive and the requirement in respect of FPM to report actual or 
threatened environmental damage. 

 

4.2 Construction 

 
The construction phase of wind farm developments can be very damaging to downstream FPM 
populations through sediment and nutrient release, and changes to hydrology and flow regime 
associated with provision of necessary infrastructure e.g. turbine bases, new roads, drainage, 
substations and grid connection etc.  In addition the delivery, use, storage and disposal of construction 
materials, hydrocarbons and other chemicals on site pose a significant risk of damage to FPM 
populations.  Standard best practice for pollution prevention is a basic requirement for all work sites.  
Guidance for construction projects is available elsewhere [TSD] and should be adhered to 
assiduously. 
 
A site specific assessment of the potential impact on FPM of wind farm construction, and all 
associated works, should be made before commencing operations as outlined in 4.1 iv) above. Where 
necessary, appropriate targeted mitigation will be identified as part of this assessment process.   
 

4.2.1 Sediment and Nutrient Release 

Once sediment and nutrients reach an aquatic area, either a drain, watercourse, or aquatic zone, the 
risk of damage is very high and efforts at containment are unlikely to be effective. Buffer zones along 
waterways can provide mitigation during construction activities. Buffer zones must be of adequate 
dimensions and impede all free flow to waterways. Heavy machinery and site traffic should be 
excluded from these areas preferably using physical barriers such as fencing or roping. 
 
During construction operations, silt fencing should be used to prevent disturbed soils reaching the 
aquatic zone.  These measures should be applied close to the pressure source in dry terrestrial 
conditions.  Triple silt fencing should be used in the areas of highest risk, and single or double silt 
fencing at frequent intervals along pathways towards aquatic zones. The silt fencing should be 
removed only when bare soil is revegetated and sediment movement is no longer a risk. Monitoring of 
silt fences is essential to ensure their upkeep, and the very regular maintenance required means that 
appropriate manpower must be on site until such time as vegetation re-growth has occurred and the 
risk of sediment movement is past.  
 

4.2.2 Hydrological and associated impacts 

To prevent significant changes in catchment hydrology that can change the flow regime, and to avoid 
impact on FPM through movement of sediment and nutrient along pathways to the aquatic zone, new 
wind farm infrastructure in a freshwater pearl mussel catchment should comply with the following: 
 

1) Avoid peat or other highly erodible soil types; 
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2) Avoid or mitigate impacts associated with the installation of new drainage or drain 
maintenance in sensitive areas; 

3) Avoid in-combination impacts by ensuring that the wind farm development does not provide 
new pathways for existing pressures to impact on FPM populations; 

4) Avoid impacts associated with construction of new roads by selecting routes outside FPM 
catchments, or routes remote from sensitive areas and ensuring no pathways for impact exist; 

5) Avoid construction in areas that require access through small roads in FPM catchments that 
may be unsuitable for heavy machinery, such as floating roads in peat conditions. 

6) Avoid works in any areas where soil becomes saturated during periods of the year, or where 
throughflow may have the potential to carry sediment and nutrient; 

7) Avoid any requirement to trap sediment in an aquatic environment, i.e. a situation where 
sediment movement cannot be safely managed in dry conditions using silt fencing. 

8) Avoid any requirement to cross aquatic zones such as rivers, streams and large drains. where 
crossings can lead to bed scour and bank erosion with consequences for movement of fine 
sediment downstream to an area of FPM habitat. Any crossings in the vicinity of FPM habitat 
should be completely avoided.  If clear span crossings are proposed they must provide 
adequate clearance beyond banks to ensure that impact does not occur, 

 
To ensure stability, turbine bases may require very deep excavations with a resulting very high risk of 
soil movement into the aquatic zone, especially if in a peaty environment.  Such deep excavations are 
likely to encounter the groundwater table, and thus require water pumping and excavation of soil 
slurry.  Contaminated water and slurries require careful management involving intensive measures to 
ensure they do not reach the aquatic environment. This could include the use of appropriately 
designed and sited settlement ponds, but these require continuous monitoring and acceptable plans 
for eventual decommissioning.  No pond effluent should discharge to FPM waters.  
  
Deep turbine bases and new or improved access roads may also interfere with the natural 
hydrogeology of the surrounding area and result in changes in water flow and velocity in FPM sites.  In 
peatland situations, the risk of bog slides should be critically assessed at the planning stage since 
such an occurrence could have catastrophic effects on the FPM and its habitat.     
 

4.2.3 Works Management 

In relation to all wind farm operations considered above, effective supervision during the works they 
entail is an essential mitigation measure to prevent impact to FPM.  It allows control and mitigation of 
all activity and assessment of any changes in baseline conditions that may result.   
 
The requirement for formal documentation of all construction works in the form of a SOWOR has been 
set out in section 4.1 above. Visual monitoring and clear record keeping, including time and location 
referenced photographic records, in a manner that is accessible through the SOWOR must be an 
intrinsic part of construction activities. The aim of this monitoring is to demonstrate that the mitigation 
measures undertaken, including weather triggers to stop and start work operations, have prevented 
any negative effect on the FPM population downstream.   
 
Monitoring needs to take place for a timescale that reflects the risk period to the FPM population.  This 
includes site preparation, the full construction period, until full revegetation has occurred, and during 
operational phases if a risk to the FPM population is possible, e.g. if settlement ponds are still 
operational.  
 
Monitoring records should include details of weather forecasts upon which decisions to proceed with 
operations were based.  Forecasts should be from a reliable and relevant forecasting service, checked 
twice daily. Written and photographic records of actual weather conditions experienced on-site in 
relation to stop / start triggers should also be recorded twice daily. 
 
The SOWOR must also record details (including photographic record) of regular checks on integrity of 
mitigation measures in place. This includes the integrity of any silt fencing, or other structures 
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designed to prevent/capture sediment movement, and any machine routes and construction stands.  
Such checks should be repeated constantly throughout each day of operations and for any post 
operational risk periods. A template for the SOWOR is included in the technical support document. 
 
Turbidity must be recorded in drains and streams upstream and downstream of the works area. A 
hand held meter will allow assessment of all active water pathways, but significant nodes in the 
drainage system (identified in the initial drainage audit or during operations), should be monitored 
continuously using telemetered in-situ recorders with appropriately triggered alarms. 
 
Water quality parameters as described in section 3.2 should also be monitored in drains and streams 
upstream and downstream of works. Monitoring should continue throughout the period of operation 
and for post operational risk periods as discussed above. Appropriate frequency of monitoring should 
be specified by the regulatory authority. 
 

4.3 Operation 

Pressures from some wind farm operations that can negatively affect the conservation interests of the 
FPM are considered below.  This is not a comprehensive list of potentially damaging operation and 
maintenance activities.  Any routine or non-scheduled activity must be risk assessed before 
commencement and appropriate mitigation put in place where necessary. 
 

4.3.1 Ongoing drainage requirements 

Where the stability of turbines and associated infrastructure require ongoing drain maintenance, this 
can have a serious negative affect on the flow, sediment and nutrient requirements of the FPM 
population downstream. This is particularly problematic when other catchment land uses, such as 
forestry and agriculture, may also be discharging through the drainage system which therefore creates 
or enhances pathways for existing pressures to be realised as impacts on FPM. Drainage associated 
with wind farms should originate within the development site and not connect to upstream drainage 
systems.  Where possible drains should discharge through vegetated buffer strips at their downstream 
site limits. 
 

4.3.2 Heavy machinery on local roads 

Where maintenance requires the regular movement of heavy machinery along small access roads 
within an FPM catchment, it could have ongoing serious negative effects, e.g. through impact on wet 
peaty subsoils beneath floating bog roads. Access routes should avoid such roads in FPM 
catchments.  The frequency of access and the weight of loads should be reduced to avoid impact.  
 

4.3.3 Ongoing sediment retention measures 

Construction operations may have required mitigation measures to prevent sediment release to the 
aquatic zone, including sediment curtains, sediment ponds, or other structures. Such measures 
require ongoing management and constitute a high risk of sedimentation impact in the FPM population 
downstream. Measures remaining in situ require reliable maintenance and careful regular monitoring, 
and are unsuitable for sites without permanent staff with the time and training to manage them. 
Sediment retention measures can release fine sediment during flood events, and there is a high risk of 
pollution when they are being emptied. Appropriate supervision of scheduled maintenance operations 
is essential.    
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Glossary of Terms 

 
Term Description 

AA  Appropriate Assessment - An assessment of the effects of a plan or project on 
the Natura 2000 network. The Natura 2000 network comprises Special 
Protection Areas under the Birds Directive, Special Areas of Conservation 
under the Habitats Directive and Ramsar sites designated under the Ramsar 
Convention 

Biodiversity Word commonly used for biological diversity and defined as assemblage of 
living organisms from all habitats including terrestrial, marine and other 
aquatic ecosystems and the ecological complexes of which they are part. 

Biotic Processes which relate to living organisms. 

Chemical Pollution       Introduction of chemical contaminants into a water body. 

Compensatory 
Measures 

Are independent of the project (including any associated mitigation 
measures). They are intended to offset the negative effects of the plan or 
project so that the overall ecological coherence of the Natura 2000 Network is 
maintained. 

Cumulative effects The state in which a series of repeated actions have an effect greater than the 
sum of their individual effects. 

DAHG  Department of Arts, Heritage and the Gaeltacht 

Dewatering Draining (a waterlogged or flooded area). 

Demographics Statistical data relating to the population and particular groups within it. 

Diffuse sources (of 
pollution): 

Non-point sources primarily associated with run-off and other discharges 
related to different land uses such as agriculture and forestry, from septic 
tanks associated with rural dwellings and from the land spreading of industrial, 
municipal and agricultural wastes. 

DOENI The Department of the Environment Northern Ireland 

Dredging Clear the bed of (a harbour, river, or other area of water) by scooping out 
mud, weeds, and rubbish with a dredge. 

EC  European Community 

Ecology The study of the relationships among organisms and between those 
organisms and their non-living environment. 

EIA  Environmental Impact Assessment 

EIS  Environmental Impact Statement 

Environmental 
Quality Objectives 

Specification of water quality that a body of water (lake, river, reservoir, etc.) 
must match in order to be considered suitable for its intended use. 

Enhancement With reference to habitats and species, enhancement describes any 
improvement for biodiversity over and above any mitigation measures 
employed 

EQS  Environmental Quality Standard 

EU  European Union 

European Sites Sites identified for protection under the EU Habitats and Birds Directives 

Erodible Capable of eroding. 

Favourable 
conservation status 

The conservation status of natural habitats will be taken as ‘favourable’ when: 
i. its natural range and areas it covers within that range are stable or 
increasing, and 
ii. the species structure and functions which are necessary for its long term 
maintenance exist and are likely to continue to exist for the foreseeable future, 
and 
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iii. the conservation status of its typical species is favourable as defined in 
Article 1(i). 
The conservation status of species will be taken as 'favourable' when: 
a. population dynamics data on the species concerned indicate that it is 
maintaining itself on a long-term basis as a viable component of its natural 
habitats, and 
b. the natural range of the species is neither being reduced for the 
foreseeable future, and 
c. there is, and will probably continue to be, a sufficiently large habitat to 
maintain its populations on a long-term basis. 

Filamentous algae Single algae cells that form long visible chains, threads, or filaments. 

Flow Regime  River’s naturally occurring changes in water flow through the course of the 
year. 

FPM Freshwater Pearl Mussel 

Geology The science of the earth, including the composition, structure and origin of its 
rocks. 

Glochidia The early life stage of Freshwater Pearl Mussels 

Groundwater: All water which is below the surface of the ground in the saturation zone and 
in direct contact with the ground or subsoil. This zone is commonly referred to 
as an aquifer, which is a subsurface layer or layers of rock or other geological 
strata of sufficient porosity and permeability to allow a significant flow of 
groundwater or the abstraction of significant quantities of groundwater. 

Habitat The range of environments where a species occurs 

Habitats Directive 
(HD) 

European Community Directive (92/43/EEC) on the Conservation of Natural 
Habitats and of Wild Flora and Fauna and the transposing Irish regulations 
(The European Union (Natural Habitats) Regulations, SI 94/1997 as 
amended). It establishes a system to protect certain fauna, flora and habitats 
deemed to be of European conservation importance. 

Hydrocarbon a compound of hydrogen and carbon, such as any of those which are the 
chief components of petroleum and natural gas. 

Hydropower Hydroelectric power, power derived from the energy of falling water and 
running water, which may be harnessed for useful purposes. 

Hydrology The science concerned with the occurrence and circulation of water in all its 
phases and modes, and the relationship of these to man. 

Host A species that nourishes and supports another species 

Impact An effect on an ecological receptor 

Impermeable Not allowing fluid to pass through 

In combination 
effects 

Some plans or projects unlikely to have significant effects alone, but the 
effects in- combination could be significant.  

Integrity The sustainability or wholeness of a site or feature 

IUCN International Union for the Conservation of Nature 

Larvae The active immature form of an insect, especially one that differs greatly from 
the adult and forms the stage between egg and pupa, e.g. a caterpillar or 
grub. 

Macroinvertebrates Larger invertebrates, e.g. worms, snails and insects. 

Macrophytes Large plants which in water include rooted and floating species. 

Margaritifera. 
margaritifera 

The scientific name for the freshwater pearl mussel 

Mitigation Measures taken to avoid or reduce negative impacts 

Mitigation 
measures 

Measures to avoid/prevent, minimise/reduce, or as fully as possible, 
offset/compensate for any significant adverse effects on the environment, as a 
result of implementing a plan or project. 
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National Parks and 
Wildlife Service 
(NPWS) 

The statutory nature conservation organisation in Ireland 

Natura 2000 European network of protected sites, which represent areas of the highest 
value for natural habitats and species of plants and animals, which are rare, 
endangered or vulnerable in the European Community. The Natura 2000 
network includes Special Areas of Conservation (SAC) and Special Protection 
Areas (SPA). SACs are designated under the Habitats Directive and SPAs are 
classified under the Birds Directive.  

Natura 2000 
Network 

Refers to the collection of European designated conservation sites; i.e. 

NBDC  National Biodiversity Data Centre 

NIEA  Northern Ireland Environment Agency 

Nutrient Element or chemical essential for growth, e.g. phosphorus, nitrogen, silica, 
oxygen and carbon 

Oligotrophic Water bodies of low nutrient or nutrient poor status 

Peat A brown material consisting of partly decomposed vegetable matter forming a 
deposit on acidic, boggy, ground, which is dried for use in gardening and as 
fuel. 

Pesticides A general term for any chemicals that are used to kill weeds, fungi, insects or 
other pests 

PPGs Pollution Prevention Guidelines 

Receptor An element (species or habitat) in the environment affected by a development 
impact. 

SAC  Special Area of Conservation 

Salmonid Belonging or pertaining to the family Salmonidae, including the salmons, 
trouts, chars, and whitefishes. 

SEA  Strategic Environmental Assessment 

Sedimentation The deposition by settling of a suspended material. 

Sensitive areas areas that are located near residences, waters of the state, wetlands, or any 
area where exposure to humans or significant environmental impact is likely to 
occur. 

Soiled water Water from concreted areas, hard standing areas, holding areas for livestock 
and other farmyard areas where such water is contaminated by contact with 
any of the followingsubstances - (i) livestock faeces or urine or silage effluent, 
(ii) chemical fertilizers, (iii) washings such as vegetable washings, milking 
parlour washings or washings from mushroom houses, (iv) water used in 
washing farm equipment. 

SOWOR Schedule of Works Operation Record 

SPA  Special Protection Area - Area designated under the European Directive on 
the Conservation of Wild Birds 

Special EU 
Programmes Body 

Cross-border body in the United Kingdom and Republic of Ireland which co-
ordinates projects funded by the European Union and implemented in 
Northern Ireland and adjacent regions: the Border region of the Republic of 
Ireland, and Western Scotland. 

Subsoil The bed or stratum of earth or earthy material immediately under the surface 
soil. 

Surface waters All standing or flowing water on the surface of the land (such as reservoirs, 
lakes, rivers) within a river basin 

Telemetered       Transmit (readings) to a distant receiving set or station. 

Topography The arrangement of the natural and artificial physical features of an area. 

TSD Technical Support Document 
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Turbidity Measure of water clarity how much the material suspended in water 
decreases the passage of light through the water. Suspended materials 
include soil particles (clay, silt, and sand), algae, plankton, microbes, and 
other substances. 

Water Body A coherent sub-unit in the river basin (district) to which the environmental 
objectives of the directive must apply. Hence, the main purpose of identifying 
“water bodies” is to enable the status to be accurately described and 
compared to environmental objectives 

Water Framework 
Directive (WFD): 

The Water Framework Directive is European legislation that promotes a new 
approach to water management through river basin planning. It covers inland 
surface waters, estuarine waters, coastal waters and groundwater. 

Nutrient Element or chemical essential for growth, e.g. phosphorus, nitrogen, silica, 
oxygen and carbon 

 




