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1 Introduction 

1.1 This Brechfa Forest West Wind Farm Habitat Management Plan has been produced by LUC on 

behalf of RWE Innogy Ltd. in consultation with Carmarthenshire County Council (CCC) and Natural 

Resources Wales (NRW).  The HMP seeks to deliver ecological mitigation and enhancement 

measures associated with Brechfa Forest West Wind Farm.  It is intended to inform a broad 

audience including foresters, ecology specialists and local authority planning officers.  It is 

intended to be simple and effective.   

1.2 It is envisaged that the HMP will represent an iterative and adaptive process which will continue to 

be informed by new guidance and best practice and will be guided by the HMP advisory group.  

The advisory group will include appropriate specialists from CCC, NRW and RWE Innogy. Such 

progressive review will be informed by monitoring, to ensure the scope of the HMP remains 

appropriate and the objectives successfully achieved.   

Background Information 

1.3 The consented Brechfa Forest West Wind Farm development comprises the construction and 

operation of up to 28 wind turbine generators of up to 145 metres in height and other 

infrastructure integral to the construction and/or operation of the wind farm. The wind farm will 

have an installed capacity of between 56 and 84 megawatts.  

1.4 The project was subject to Environmental Impact Assessment1, through which a range of impacts 

on ecological features were identified and mitigation measures set out. 

Planning Conditions 

1.5 Following consideration of the Application for Consent and Environmental Statement by the 

Planning Inspectorate, the Secretary of State granted consent to the Brechfa Forest West Wind 

Farm (BFWWF) in March 2013.  The consent was subject to a series of requirements relating to 

the protection of the natural environment.   

1.6 This Habitat Management Plan (HMP) has been produced to enable the discharge of Requirement 

15, as detailed in Table 1.1 below. 

Table 1.1: Planning Requirement 15: European Protected Species 

15. Habitat management plan  

15.—(1) No authorised development shall commence until a habitat management plan has been 

submitted to and approved by the relevant planning authority.  

(2) The habitat management plan shall include measures to:  

2 (a) re-establish non-coniferous habitats;  

(b) enhance habitat within previously identified plantation on ancient woodland sites identified in 

the environmental statement;  

(c) control Japanese knotweed strands identified within the site boundary;  

(d) mitigate the potential adverse impacts of the development upon bryophyte species;  

(e) monitor the impact on bats in years 1, 2 and 5, with such monitoring to include mortality 

                                                
1
 RWE Npower Renewables (October 2011). Brechfa Forest West Wind Farm Environmental Statement. 
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surveys. If, following consideration of the monitoring results the relevant planning authority 

reasonably believes it to be necessary to do so, further monitor and/or mitigate the impact of the 

authorised development on bats;  

(f) monitor and if, following consideration of the monitoring results the relevant planning authority 

reasonably believes it to be necessary to do so, mitigate the impact of the authorised 

development on the population of nightjars;  

(g) mitigate the impact of the access track from the A485 (Work No. 4); and  

(h) deal with any other matters set out in Appendix 13.10 of the environmental statement.  

(3) The habitat management plan shall identify the resources needed to carry out the relevant 

activities.  

(4) The habitat management plan shall be implemented as approved. 

 

2.1 This HMP ensures the requirements of condition 15 are appropriately discharged before, during 

and following construction works. This HMP also considers Requirement 16 of the Development 

Consent Order which states that ‘No part of the authorised development, and no felling, shall 

commence until a scheme for the mitigation of potential adverse impacts on any European 

protected species has been submitted to and approved by the relevant planning authority’.  This is 

of particular relevance with regard to bats, a European Protected Species (EPS) for which 

monitoring specifications are detailed herein and linked to habitat management.   

Response to Planning Requirement 15 

2.2 The principles of the HMP follow those outlined by NRW (CCW et al. 2009), which identifies 

several core principles of an HMP, summarised as follows: 

 a single comprehensive plan for multi designation sites; 

 uncomplicated; 

 of appropriate spatial scope; 

 importance of the precautionary principle; 

 integration of conservation management with wider land use plans; 

 consideration of stakeholder interests, cultural aspects, visitor management, education, social 

and economic aspects in addition to the management of nature conservation; 

 corporate support, recognised through a formal approval process; 

 informed by individuals managing the site; 

 ownership by individuals managing the site; 

 easily understood by all interested parties. 

2.3 This HMP has been written with due consideration for relevant legislation, policy, Local 

Biodiversity Action Plans (BAP) and best practice guidelines in respect of wildlife, forestry 

operations and land use.  It has been prepared by LUC on behalf of RWE Innogy in consultation 

with NRW and CCC.  It is envisaged that subsequent revision(s) of this HMP will be informed by 

changes in guidance and in light of monitoring results.   

2.4 In accordance with CCW et al. (2009), the design and implementation of the HMP “should be a 

continuous, cyclical, iterative and developmental process (adaptive or adaptable)”.  Nature 

conservation management tasks implemented under the HMP will seek to deliver not only proven 

best practice measures, but will also consider innovative approaches.  Monitoring is therefore 

essential, first to measure the effect of tasks implemented, to identify where remedial action(s) 

may be required or where a new approach may be relevant, and to identify opportunities for 

further beneficial tasks. 
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2.5 To ensure success of the HMP in the long term, it will be sufficiently funded by RWE Innogy (as 

detailed in Section 10), scientifically informed, technically feasible and implemented with due 

accuracy.     

2.6 Each feature specific plan has been written in a manner that provides clear instruction to the 

contractor, construction team, site managers/agents, and ecologists, to ensure compliance with 

international and domestic legislation, nature conservation best practice and the requirements of 

the planning consent. 

European Protected Species  

2.7 This HMP should be read in conjunction with the Brechfa Forest West Wind Farm European 

Protected Species Mitigation Scheme2 which sets out measures to protect EPS during felling, 

construction and decommissioning in line with Planning Requirement 16.  

2.8 The EPS Scheme satisfies Requirement 16, ensuring the requirements are appropriately 

discharged before, during and following construction works. This EPS Scheme also considers 

Requirement 18 of the Development Consent Order which states that felling shall be undertaken 

in accordance with the UK Forest Standard and Forestry Commission Wales (now Natural 

Resources Wales best practice for forest management) best practice. 

2.9 All habitat management works detailed during the construction and decommissioning phases must 

adhere to the mitigation and protection measures detailed in the EPS Scheme.   

HMP Advisory Group 

2.10 The role of the advisory group will be to agree the success of the HMP in line with objectives, the 

frequency of monitoring after year five, and the requirement for any remedial measures or 

changes to the existing prescriptions in light of monitoring results and new emerging guidance 

and best practice.  The HMP advisory group will include appropriate representatives from the 

following key stakeholders: 

 NRW (including conservation, hydrology and forestry specialisms) 

 CCC 

 RWE Innogy  

Summary of EIA Findings  

2.11 The Brechfa Forest West Wind Farm will result in permanent habitat loss of 49.30ha and 

temporary habitat loss of 91.49ha, largely comprising coniferous plantation, although small areas 

of other habitats will also be lost, such as wet dwarf shrub heath and wet heath/acid grassland 

mosaic and poor semi-improved grassland.  Habitat loss figures reported in the Brechfa Forest 

West Wind Farm ES are provided in Appendix 1.     

2.12 A summary of the extent of loss of habitat types which represent priority habitats in the 

Carmarthenshire Local Biodiversity Action Plan (LBAP) are shown in Table 1.1 below.  The habitat 

calculations provided in the ES distinguish between the ‘scheme footprint’, ‘temporary felling’ and 

‘permanent felling’.  These areas include overlapping sections and therefore cannot be combined 

to provide an accurate ‘total’ area of loss for each habitat type.  Nevertheless, the areas of 

overlap represent relatively minor areas and therefore a ‘combined’ total has been used in this 

HMP to provide an overestimate of habitat loss in line with a precautionary approach. 

2.13 In summary, the loss of LBAP habitats will comprise 3.28 ha of ‘lowland grassland and heathland’, 

3.61 ha of ‘upland habitat’, and 0.17 ha of woodlands.  In addition, the ES reported a loss of 

                                                
2
 LUC (2014), Brechfa Forest West Wind Farm European Protected Species Mitigation Scheme 
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130.32 m of hedgerow and 143.02 m of tree line, both of which comprise components of the 

‘farmland’ LBAP.  The extent of habitat loss has been used to inform the prescriptions detailed in 

this HMP, including a commitment to establish at least twice the area lost for each habitat type.      

Table 1.1: Habitat Loss   

Habitat Type  Corresponding 

LBAP Habitat 

Total Loss 

reported in ES 

(Ha/m) 

Poor semi-Improved grassland Lowland grassland  0.01 ha 

Improved grassland Lowland grassland  3.25 ha 

Marshy grassland (includes marshy 

grassland/scattered scrub) 

Upland habitats 1.08 ha 

Semi-improved acid grassland Lowland grassland  0.02 ha 

Semi-natural broadleaved woodland Woodlands 0.17 ha 

Wet dwarf shrub heath Upland habitats 0.61 ha 

Wet heath/acid grassland mosaic  Upland habitats 1.92 ha 

Species poor hedgerow Farmland 130.32 m 

Tree line Farmland  143.02 m 

    

2.14 The ES for the wind farm specified a range of mitigation measures to avoid, or where this was not 

possible, minimise detrimental effects on certain habitats and species.  Enhancement measures 

were also specified to achieve benefits for biodiversity within Brechfa Forest as a whole, in 

accordance with planning policy requirements.  It is these mitigation and enhancement measures 

that will be delivered via this HMP.  Table 1.2 summarises the mitigation and enhancement 

measures specified in the ES for those conservation features pertinent to the HMP. 

Table 1.2: HMP mitigation and enhancement measures for Brechfa Forest West Wind 

Farm as described in the ES 

Feature Mitigation/enhancement Residual 

impact 

Non-

statutory 
sites 

Enhancement: 

PAWS restoration 

Minor 

beneficial 

Habitats Mitigation and Enhancement: 

Habitat establishment post-construction. 

Enhancement relates to an extended area of establishment, over and 
above that lost to the scheme.  

Moderate 

beneficial 

Bryophytes Mitigation: 

Targeted bryophyte survey, and relocation of at risk populations as 
necessary.  

Minor 

negative 

Japanese 

knotweed 

Enhancement: 

Long term management of the two stands in close proximity to the 
wind farm.  

Minor 

beneficial 
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Feature Mitigation/enhancement Residual 
impact 

Nightjar Mitigation: 

Survey for churring nightjars and nest sites in year before 

construction and during construction.  

Post-construction, maintain area around turbines free of scrub during 

operational phase thereby discouraging nesting near sources of 

noise.    

Negligible 

to minor 

negative 

 

Enhancement:  

New, small areas for nesting will be created and maintained during 

life of wind farm along new and existing NRW track infrastructure. 

Further work to be informed by survey for churring male nightjar 

annually for 5 yrs post-construction.   

Monitoring results to be reviewed annually by HMP Advisory 

Committee and adjustments to monitoring may be made.  At end of 

five years post construction monitoring, review undertaken by HMP 

Advisory Committee to inform decision on monitoring for rest of life 

of wind farm.  At a minimum, monitoring to continue five-yearly to 

end of life of wind farm. 

Negligible 

to minor 

negative 

Bats 
Mitigation: 

Monitoring of bat activity to determine risks and impacts during 

operation, with findings linked to habitat management to address any 

residual risks/impacts.  

Enhancement: 

Habitat creation and management specified within this HMP will 

provide increased areas of optimal foraging habitat and movement 

corridors. 

Negligible 

to minor 

negative 

Carmarthenshire Local BAP – Minimum Habitat Targets  

2.15 The Carmarthenshire Local Biodiversity Action Plan (LBAP) is a document which has been 

produced by a partnership of organisations concerned with the wildlife conservation in the County. 

The LBAP contains a series of action plans covering the nationally threatened or declining species 

and habitats in the county, as well as species and habitats of local concern. Each action plan 

includes actions aimed at safeguarding that particular habitat or species.  As a result, the LBAP 

was used to guide and develop the objectives set out in this HMP to maximise the contribution 

towards the aims of the LBAP. Table 1.3 below demonstrates how the HMP objectives will 

contribute to the Carmarthenshire LBAP.  

2.16 Carmarthenshire County Council has requested that habitat establishment should seek to provide 

double the habitat area lost for habitat types represented in the LBAP.  As a result, minimum 

target areas have been established for each habitat type and are also provided in Table 1.3 

below. 

Table 1.3: Minimum establishment targets for Carmarthenshire LBAP habitats  

LBAP 

Action 

Plans 

Relevant 

component 

habitats 

Associated 

species of 

principal 
importance 

Contributing HMP 

objectives 

Minimum 

required to 

mitigate 
loss3 

Minimum 

proposed 

length/area/n
o. (m/Ha/no.) 

                                                
3
 Minimum targets for creation of LBAP habitat types is based on twice the habitat type lost as advised by CCC 
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LBAP 
Action 

Plans 

Relevant 
component 

habitats 

Associated 
species of 

principal 
importance 

Contributing HMP 
objectives 

Minimum 
required to 

mitigate 
loss3 

Minimum 
proposed 

length/area/n
o. (m/Ha/no.) 

Farmland Species-rich 

hedgerows 

Field margins 

- Farmland birds 

including tree 
sparrow 

- Bats, polecat, 
brown hare, 

dormouse, 
hedgehog  

- Brown 
hairstreak, 
white letter 
hairstreak, 

cinnabar moth  

Objective 2.1: 

Establish and 
maintain species-
rich hedge banks 

260m of 

hedgerow 

286m tree 
lines 

400m 

hedgerow with 
trees 

200m 
hedgerow no 

trees 

Objective 2.2: 

Establish and 
maintain 
standard trees 

See above >60 along 

hedgerows 

14 in Field 4 

 

Objective 2.4: 

Establish and 
maintain native 
scrub ‘corner 

copses’ 

n/a 0.1 ha   

Objective 2.8: 

Establish and 
maintain 
tussocky 
grassland in Field 
6 

n/a 0.5 ha 

Lowland 
Grassland 

and 
Heathland 

Lowland 
heathland 

Lowland 
meadows 

Purple moor-
grass and 
rush pasture 

Dry acid 
grassland 

Verges 

Ffridd 

- Farmland birds 
(including tree 

sparrow), 
waders, 
nightjar and 
woodlark 

- Brown hare, 
bats 

- Marsh fritillary 

- Small pearl-
bordered 
fritillary, 
grizzled 
skipper, 
grayling 

- Various 

invertebrates 

- Various plants 

- Slow worm, 
common lizard, 
adder, grass 
snake 

Objective 2.3: 
Establish and 

maintain species-
rich grasslands 

 

6.56 7ha 

 

Objective 2.7: 

Retain, protect 
and maintain 

area of marshy 
grassland in Field 
1 

Objective 2.8: 

Establish and 
maintain 

tussocky 

grassland in Field 
6 

 

Upland 

Habitats 

Upland 

heathland 

Upland 
flushes/fens 
and swamps 

Ffridd 

- -nightjar, 

skylark, tree 
pipit, linnet, 
cuckoo, 
yellowhammer, 
grasshopper 
warbler, 

curlew, ring 

ouzel, lapwing, 

Objective 3.1: 

Establishment of 
heathland and 
acid/marshy 
grassland mosaic 
in previously 
forested areas 

across the 47m 

radius 

7.22ha 7.5ha 
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LBAP 
Action 

Plans 

Relevant 
component 

habitats 

Associated 
species of 

principal 
importance 

Contributing HMP 
objectives 

Minimum 
required to 

mitigate 
loss3 

Minimum 
proposed 

length/area/n
o. (m/Ha/no.) 

golden plover 

- Brown hare, 
water vole 

- Small heath, 
dark brocade, 
grey mountain 
carpet, galium 
carpet, 
neglected 
rustic, heath 

rustic,  

- Adder 

- Juniper, bog 
orchid, stags 
horn club 
moss, 
globeflower, 

wood bitter 
vetch 

Objectives 3.3 

and 3.4: 
Establishment of 
heathland and 
acid/marshy 

grassland mosaic 
alongside new 
and existing 
access tracks 
within forestry 
areas 

Woodland

s 

Upland oak 

woods 

Wet 
woodlands 

 

- Birds (various) 

- Polecat, brown 
hare, red 
squirrel, pine 
marten, bats, 

dormouse 

- Brown 
hairstreak, 
white letter 
hairstreak, 
flunced 
chestnut, the 

sprawler, 
centre-barred 
sallow, minor 
shoulder knot, 
September 
thorn, brindled 
beauty, sallow, 

pretty chalk 

carpet 

- Common toad 

- Various plants 

Objective 2.4: 

Establish and 
maintain native 
scrub/woodland 

0.34ha 0.5 ha 

Objective 4.1:  

Increase the 
extent of native 
woodland on 
PAWS sites in 
Brechfa Forest 

 

n/a4 n/a 

Objective 4.3:  
Safeguard 

veteran trees on 
PAWS sites in 
Brechfa Forest 

Objective 5.1:  
Long term control 
of known stands 

of Japanese 
knotweed within 
the application 
boundary 

Objective 4.1:  
Ensure bryophyte 
species of 

particular nature 
conservation 
value are not 
negatively 
impacted by wind 
farm construction 

Objective 7.1 – 

7.4: (nightjar) 

n/a n/a 

                                                
4
 Restoration of PAWS will provided as an enhancement and there is therefore no minimum amount required for mitigation.  
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LBAP 
Action 

Plans 

Relevant 
component 

habitats 

Associated 
species of 

principal 
importance 

Contributing HMP 
objectives 

Minimum 
required to 

mitigate 
loss3 

Minimum 
proposed 

length/area/n
o. (m/Ha/no.) 

Bats Common and 

soprano 
pipistrelle, 
Barbastelle, 
Noctule, 

Brown long-
eared, 
Greater and 
lesser 
horseshoe 

Plus – 

whiskered, 

brandt’s, 
Natterer’s, 
Daubenton’s 
and Serotine. 

- n/a - All habitat 

objectives 

 

n/a n/a 

Associated Documents 

2.17 Four parallel documents complement this HMP: 

 The EPS Scheme which sets out protection measures for European protected Species including 

dormouse, otter and bats. 

 The Construction Method Statement will encompass the avoidance and mitigation measures 

required during construction, such as the protection of watercourses.  

 The Restoration Plan will be implemented following construction.  This addresses restoration of 

areas exposed by construction such as natural re-colonisation of borrow pits within the forest and 

re-sowing of grassland verges within farmland. 

 The Forest Design Plan addresses all land under NRW management, i.e. all land beyond the 

demised area such as areas of temporary felling.  It will be revised to accommodate the wind 

farm post-consent.  The revision will be informed by a consultation process including bodies such 

as NRW and CCC.  A representation will also be made by RWE Innogy as the wind farm 

developer, to ensure the FDP considers the aims and objectives of this HMP where possible.     

Structure of this HMP 

2.18 This HMP has been structured to discuss each ecological feature separately under specific 

sections.  Each section specifies the overarching aims, background information, objectives, 

constraints, specific prescriptions, targets, and monitoring and resourcing requirements.  The HMP 

sections are set out as follows: 

 Section 2 - Access track habitats between the A485 and forest edge. 

 Section 3 - Habitats within forestry. 

 Section 4 - Restoration of Plantation on Ancient Woodland (PAWS). 

 Section 5 - Japanese knotweed. 

 Section 6 - Bryophytes. 

 Section 7 - Nightjar. 

 Section 8 - Bats. 
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 Section 9 sets out how the HMP will be implemented, addressing the HMP Advisory group, 

monitoring objectives, costings and programme. 

 Section 10 sets out the estimated resourcing requirements 

 Section 11 list References 

2.19 The HMP habitat creation and management prescriptions are illustrated via a series of figures 

included within Appendix 2. 
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2 Access track habitats between A485 and 

forest edge 

Overarching Aims and Vision 

2.1 The overarching vision for habitat creation and management along the access track is illustrated 

in Figures 2.1 and 2.2 in Appendix 2.  

2.2 The aim is to establish a linear network of ecologically valuable habitats along the access track 

between the forest edge and the A485, including species-rich grasslands and hedge banks, 

standard trees, native scrub and young woodland and wetland scrapes.  To protect and enhance 

existing areas of increased ecological value whilst creating new habitats capable of supporting a 

range of species.   

2.3 Consideration has also been given to landscape and visual impacts.  New landscape elements 

have been designed with specialist Landscape input to ensure that the access track blends into 

the landscape.  The intention is to draw the eye away from the access track that runs at 90 

degrees to the contour by creating new landscape elements and strengthening existing linear field 

boundaries.      

Background 

2.4 The access track will pass through a series of pastoral field enclosures between the A485 and the 

forestry edge.  The western fields at the lower elevations (Fields 1-2 and 4) support neutral 

grasslands ranging from improved to semi-improved grassland and are enclosed by ancient hedge 

banks supporting mature tree lines.  Field 3 in the centre of the route supports acidic marshy 

grassland including frequent whorled caraway, the County plant of Carmarthenshire, and is 

enclosed but native scrub, hedgerows and ditches.  Fields 5 and 6 are at increased elevation and 

characterised by nutrient enriched improved grasslands dominated by perennial ryegrass.  The 

easternmost field enclosure (Field 7) supports a mosaic of upland habitat including acid grassland 

and heathland, and is currently being managed as part of an existing s106 agreement linked to 

the nearby Alltwalis Wind Farm.  The access track has been positioned to follow existing informal 

farm access routes and gates and therefore minimises impacts on habitat types of increased 

ecological value.       

Objectives 

2.5 Objectives for the access track between the forest edge and A485 have been developed by RWE 

and LUC in collaboration with CCC via meetings and site walkover visits.  Objectives have been 

prescribed on a field-by-field basis to reflect and complement the existing ecological and 

landscape character of each section of the route.  For example, standard trees and hedgerows 

have been deemed appropriate for the western areas at lower elevations characterised by 

pastoral meadows, whilst scrub planting and acid grassland/heathland habitats have been 

targeted for the upper elevations of eastern enclosures where an upland landscape prevails. 

Objectives are as follows: 

 Objective 2.1: Establish and maintain species-rich hedge banks in Fields 1-3. 

 Objective 2.2: Establish and maintain standard trees in Fields 1, 2 and 4. 

 Objective 2.3: Establish and maintain species-rich grasslands in Fields 1, 2, and 3. 

 Objective 2.4: Establish and maintain native scrub ‘corner copses’ in Fields 3 and 5. 
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 Objective 2.5: Establish and maintain native scrub/woodland in Field 6. 

 Objective 2.6: Retain, extend and maintain acid grassland/heathland in Field 7. 

 Objective 2.7: Retain, protect and maintain area of marshy grassland in Field 1. 

 Objective 2.8: Establish and maintain tussocky grassland in Field 6.      

Constraints on Management 

2.6 The habitats alongside much of the access track will be enclosed with stock proof fencing to 

prevent or restrict grazing of the vegetation.  It is recognised that the planting and sowing 

alongside this access track fulfils a role as mitigation for landscape and visual impacts of the wind 

farm infrastructure as well as providing ecological mitigation/enhancement.  Species-richness and 

habitat connectivity are therefore key considerations, but achieving an ‘intact’ feature which 

alleviates visual intrusion of the access track is also of principal concern and has been considered 

in the preparation of the objectives.   

Prescriptions 

2.7 This section sets out the prescriptions required to achieve the objectives listed above.  

Prescriptions have been presented using a field-by-field approach to enable subtlety different 

approaches between fields to be achieved as appropriate.   

2.8 It is anticipated that individual tasks e.g. grassland sowing will be informed by specific method 

statements produced prior to implementation which will take into account specific site conditions, 

contractor approaches, equipment used, detailed timings, sources of seed and plant stock etc.  

The level of detail provided herein has therefore been considered to provide a sufficient level of 

detail to enable CCC to be satisfied that the prescriptions are appropriate and can be implemented 

successfully at this stage.  Figures 2.1 and 2.2 in Appendix 2 provides an overview of the 

habitat creation and management vision for each field.       

Field 1 (westernmost) 

2.9 Objectives relevant to Field 1 include: 

 Objective 2.1: Establish and maintain native species-rich hedge banks. 

 Objective 2.2: Establish and maintain standard trees. 

 Objective 2.3: Establish and maintain species-rich grasslands. 

 Objective 2.7: Retain, protect and maintain area of marshy grassland. 

2.10 Specific prescriptions designed to achieve each of these objectives are detailed below. 

Objective 2.1 Establish and maintain species-rich hedge banks  

2.11 New hedge banks are shown in Figures 2.1 and 2.2 in Appendix 2 and will be created along the 

northern edge of the access track, a northern arm extending from the north edge of the field 

enclosure and along the southern edge of the bell mouth, adjacent to the existing marshy 

grassland.  The hedge bank will be created using appropriate topsoil and constructed at 

dimensions of approximately 1m height x 2m width with 45o slopes.  To enable over sail by 

construction vehicles and turbine components, the hedge bank along the south edge of the bell 

mouth will be created at a height of approximately 0.5m and will be laid or coppiced to ground 

level as necessary during operational maintenance.      

2.12 New hedgerows will be planted in staggered triple rows, consisting of a total approximately 9 

‘whips’ (bare-rooted stock) per metre.  Trees will be protected from stock and animals (e.g. deer 

and rabbits) using tree guards and fencing. Where non-expanding tree guards are used, they will 

be removed at year 5 or earlier as appropriate and informed by monitoring findings.  Failed 

specimens will be replaced in years 1-5, and any notable gaps will be planted.  A light annual trim 
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will be undertaken during winter in years 2-10 to encourage bushy growth, after which time 

management will continue as specified below. 

2.13 Once established, hedgerows will be cut every three years to increase the availability of fruit and 

seeds whilst providing increased structural shelter for wildlife.  Hedgerows will be cut on a three 

year rotation between fields to ensure approximately half of the hedgerows remain uncut during 

any year.   

2.14 Hedgerow cutting will seek to shape hedgerows in a tapered ‘A’ shape to increase light reaching 

the hedgerow base, thereby encouraging a dense growth form.  Hedgerows will be cut in late 

winter to avoid the bird nesting season whilst maximising the availability of fruits, seeds and 

insects throughout the winter. 

2.15 Hedgerow planting will utilise native species of local provenance where possible.  A list of suitable 

native hedgerow species and appropriate planting proportions, selected to maximise the 

ecological benefit of hedgerows on-site, is recommended in Table 2.1 below. 

Table 2.1: Recommended species of new hedgerow planting 

Common Name Scientific Name Proportion 

Hazel Corylus avellana 30% 

Hawthorn Crataegus monogyna 20% 

Blackthorn Prunus spinosa 20%  

Pedunculate oak Quercus robur 10% 

Beech Fagus sylvatica 5% 

Dog rose Rosa canina 5% 

Gorse Ulex europeaus 5% 

Holly Ilex aquifolium 5% 

Honeysuckle Lonicera pericyclamen Frequent inter-planting throughout 

 

Objective 2.2: Establish and maintain standard trees  

2.16 Semi-mature standard trees will comprise 50% pedunculate oak and 50% beech, planted at 

approximate 10m intervals along hedge banks described above.  Occasional clustered planting 

group will be provided as shown in Figure 2.1.  Trees will be planted into prepared ground, 

enriched with an appropriate compost and long acting fertiliser such as bonemeal to aid 

establishment.  Trees will be covered by mulch mats and tied into appropriate support posts.  

Trees will be watered regularly as required during establishment, particularly during periods of 

prolonged dry weather.  Failed specimens will be replaced in years 1-5.  Tree ties will be 

monitored and replaced/loosened as necessary on an annual basis.      

Objective 2.3: Establish and maintain species-rich grasslands 

2.17 Within Field 1, species-rich grasslands will relate to the following distinct areas, as shown in 

Figures 2.1 and 2.2 in Appendix 2: 

 Grassland verges to the south of the access track. 

 The main grassland field enclosure.  

 Marshy grassland in the west corner of the field (discussed under objective 2.7 below). 

2.18 Marshy grassland in the western corner of Field 1 supports a relatively species-rich existing sward 

whilst the remainder of grassland within Field 1 supports patches which display increased floristic 
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diversity including species such as yellow rattle, ragged robin and cuckooflower which indicate 

that the grassland is likely to have potential to increase floristic diversity through favourable 

management.   

2.19 As a result, the grassland creation and management specified in Field 1 seeks to focus on 

enhancing the existing grassland sward through appropriate management to avoid the 

introduction of wildflower seed which may not be of local provenance.  Grassland verges along the 

access track are likely to be disturbed during construction.  Measures to minimise disturbance will 

be specified within the Construction Method Statement (CMS) but ground preparation will be 

required post-construction to encourage establishment of wildflower grassland.  Bare areas of soil 

are likely to be colonised by adjacent grassland habitats but it is likely that additional seeding will 

be required using locally sourced green hay will be required to encourage grassland to establish 

and minimise the potential for dominance by weeds such as creeping thistle and common nettle. 

2.20 To maximise the effectiveness of wildflower grassland establishment and minimise the potential 

for establishment of pernicious weeds, the collection and sowing of green hay will need to be 

undertaken by appropriately qualified specialists in line with the method outlined below.       

Access track verge - green hay seed source 

2.21 Green hay will be sourced from the wider Field 1 to maintain a seed mix of local provenance. A 

hay cut of areas of increased floristic diversity in Field 1 will be undertaken at the appropriate 

time in late summer.  The exact time for collection and sowing of green hay will depend upon the 

prevailing weather and seasonal conditions but will be completed when wildflower seed has 

ripened.  Once collected, the green-hay will immediately be transferred to the access tack verge 

and spread onto the prepared soil bed.     

2.22 Yellow rattle seed will be added to the green hay mix.  This species is hemi-parasitic on grasses 

and will help to supress the establishment of dominant grass species, and encourage increased 

wildflower establishment.    

Access track verge - method of green-hay establishment 

2.23 During construction of the access track the top 5-10cm of top soil will be scraped off and used in 

creation of hedge banks.  Following completion of construction, the access track grassland verge 

will be prepared for receiving ‘green-hay’ and yellow rattle seed by scarifying or ploughing to bury 

surface vegetation and leave bare soil, followed by rolling to leave a firm medium tilth surface.   

Immediately following cutting (preferably within 2 hours) the green-hay and yellow rattle seed 

mix will be spread thinly across the grassland verge and rolled into the ground using a roller to 

encourage seed germination.   

Access track verge - management year 1 

2.24 To encourage the establishment of yellow rattle, no cutting should be undertaken in spring and 

early summer during the first year.  From mid to late summer the grassland should be cut 

regularly to control the growth of weeds and prevent annual species from seeding.  All arisings 

require removal in the first year.   

2.25 Establishment of dominant weeds such as common nettle and thistle will be managed 

appropriately using either mechanical or chemical control as deemed most appropriate by the 

HMP advisory group on a case-by-case basis.  

Access track verge - management year 2 onwards 

2.26 In the second and subsequent years the south access track verge will be managed as a traditional 

meadow, with no cutting between spring and late July/August, followed by a summer hay cut to 

give the plant species an opportunity to flower and set seed.  After flowering in July or August, a 

'hay cut' will be undertaken with a tractor mower to c 50mm. The 'hay' will be left in-situ for 

several days to dry and shed seed before being removed from the site.  

2.27 From late summer through to late autumn/winter, regrowth will be grazed until late winter or 

mown to c 50mm, including in early spring if needed. 

Main grassland – encouraging increases in wild flowers and ongoing management 

2.28 As described above the grassland in Field 1 supports patches of increased floristic diversity, 

indicating potential for enhancement.  As illustrated in Figures 2.1 and 2.2 in Appendix 2, 
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grassland in Field 1 will be managed as traditional hay meadow in line with the following key 

measures: 

 Hay cutting undertaken August. 

 Hay turned and tedded (shaken and spread out) to assist seed shedding. 

 Introduction of livestock aftermath grazing from mid-August onwards to create gaps in the sward 

and trample in the seed. 

 Grassland should not be grazed for a minimum period of about eight weeks in the spring and 

summer to maximise wild flower seeding. 

 No use of inorganic fertilisers or widespread application of herbicides. 

Objective 2.7: Retain, protect and maintain area of marshy grassland in Field 1 

2.29 Part of the marshy grassland in the west corner of Field 1 will be directly affected by construction 

of the access track bell mouth.  The access track has been designed to avoid the majority of this 

habitat area.  Retained areas will be protected and maintained by creation of a shallow hedge 

bank (see above) and the provision of stock proof fencing as shown in Figure 2.1.  A key 

requirement for maintaining this area will be to maintain the hydrological regime, including water 

levels and quality, and management of habitat to maximise floristic diversity whilst preventing 

succession to willow scrub. 

2.30 Maintaining water levels and quality, including prevention of contaminated run-off will be detailed 

within the CMS but in summary a roadside ditch network, use of permeable road substrates and 

drainage channels will be used to feed this area of marshy grassland with field run-off, in line with 

existing conditions.  To prevent succession to willow scrub, the grassland will be mown on a three 

year rotation with half mown in year one, half in year two and no cut in year 3.  This approach 

seeks to provide a range of successional stages and maximise floristic diversity in any given year.        

2.31 A summary of the habitat creation and management prescriptions for Field 1 is provided in Table 

2.2 below. 

Table 2.2: Field 1 HMP Summary Prescriptions 

Objective Task Timing / 

Frequency 

2.1 - Establish 

and maintain 

species-rich 

hedge banks 

Create hedge banks as per Figures 2.1 and 2.2 in 

Appendix 2. 

Installation of stock proof fencing enclosing all hedge banks 

and trees to protect from grazing. 

Plant native species as specified in Table 2.1.   

Plant in staggered triple rows comprising c.9 ‘whips’ per 

metre. 

Use tree guards to protect from rabbit and rodent damage 

Replace any failed specimens and provide additional planting 

of any noticeable gaps in years 1-5. 

Check condition of tree guards and replace as required 

2.32 Cutting restricted to a light annual trim during years 2-10 to 

encourage bushy growth. 

2.33 Once established (years 11-25) cut to between 2-2.5m on 

two year rotation (alternate fields) to ensure approximately 

half of hedgerows on site remain uncut during any year 

Cut to avoid bird nesting season and to allow hedgerows to 

provide seeds, fruits and shelter for wildlife through the 

2.1 Planting in 

autumn or 

winter. 

2.2  

2.3  

2.4  

2.5  

2.6 Annually, as 

required during 

autumn/winter 

2.7  

2.8 Late winter 

2.9  

2.10 Late winter 

2.11  

Late winter  
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Objective Task Timing / 

Frequency 

winter. 

2.2 -Establish 

and maintain 

standard trees 

Create hedge banks as per Figures 2.1 and 2.2 in 

Appendix 2. 

Prepare planting holes prior to planting including compost 

and appropriate fertiliser.   

Plant semi-mature standard trees will comprise 50% 

pedunculate oak and 50% beech.  Tree roots covered by 

mulch mats and tied into appropriate support posts.   

Trees will be watered regularly as required  

Tree ties and guards will be loosened/replaced as required 

Failed specimens will be replaced in years 1-5.      

Autumn/winter 

Autumn/winter 

 

Autumn/winter 

 

 

As required 

As required 

As required 

 Access track verge 

Scarified or plough to bury surface vegetation and leave bare 

soil of medium tilth, followed by rolling to leave a firm 

surface.     

Cutting and transfer of green hay 

Spreading and rolling of green hay and yellow rattle seed 

Management in year 1:  no cutting in spring to early summer 

to encourage during the first year.   

Cut grassland regularly to control the growth of weeds  

All arisings require removal in the first year.   

Management in year 2 onwards - No cutting between spring 

and late July/August, followed by a summer hay cut. 

After flowering, cut 'hay' to c.50mm. The 'hay' will be left in-

situ for 1-7 days to dry and shed seed before being removed 

from the site.  

Regrowth will be mown from late summer through to late 

autumn/winter to c 50mm and again in spring if needed. 

Treatment of dominant weeds as deemed most appropriate 

by the HMP advisory group on a case-by-case basis.  

 

Late summer 

prior to cutting 

of green hay 

August 

August (same 

day as cutting) 

 

August-spring 

 

August 

 

August 

  

Late summer 

through winter 

spring 

Main Field 1 

Traditional hay meadow management including annual 

cutting in August 

Hay turned and tedded (shaken and spread out) to assist 

seed shedding. 

Hay left in-situ for minimum of 1 week in dry weather, longer 

as appropriate in wet weather.  

Introduction of livestock aftermath grazing from mid-August 

onwards to create gaps in the sward and trample in the 

seed. 

Grassland should not be grazed for a minimum period of 

about eight weeks in the spring and summer to maximise 

 

August 

 

August 

August 

 

Late summer 

through autumn 

winter 
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Objective Task Timing / 

Frequency 

wild flower seeding. 

No use of inorganic fertilisers or widespread application of 

herbicides. 

2.7: Retain, 

protect and 

maintain area 

of marshy 

grassland in 

Field 1 

Grassland cutting to c.100mm on a three year rotation with 

half mown in year one, half in year two and no cut in year 3.   

August –

October  

Field 2 

2.32 Objectives relevant to Field 2 include: 

 Objective 2.1: Establish and maintain species-rich hedge banks. 

 Objective 2.2: Establish and maintain standard trees. 

 Objective 2.3: Establish and maintain species-rich grasslands. 

2.33 Specific prescriptions designed to achieve each of these objectives are detailed below. 

Objective 2.1 Establish and maintain species-rich hedge banks  

2.34 New hedge banks will be created along the northern edge of the access track and extending 

between shared field boundaries with Field 1 and Field 3.  The hedge bank creation, establishment 

and management will be as specified for Field 1 above. 

Objective 2.2: Establish and maintain standard trees  

2.35 Semi-mature standard trees will be planted along the hedge bank as per the specifications for 

Field 1 above. 

Objective 2.3: Establish and maintain species-rich grasslands 

2.36 Within Field 2, species-rich grasslands will relate to grassland verges to the north and south of the 

access track. 

2.37 In keeping with the specifications provided for Field 1, grassland creation and management will 

seek to use a combination of ‘green-hay’ and yellow rattle seed to enhance the existing grassland 

sward and avoid the need for commercial wildflower seed which may not be of local provenance.   

2.38 The method of grassland establishment and management prescriptions will be as per the 

specifications provided for Field 1 above.  

Field 3 

2.39 Objectives relevant to Field 3 include: 

 Objective 2.1: Establish and maintain species-rich hedge banks. 

 Objective 2.3: Establish and maintain species-rich grasslands. 

 Objective 2.4: establish and maintain native scrub corner copses. 

2.40 Specific prescriptions designed to achieve each of these objectives are detailed below. 

Objective 2.1 Establish and maintain species-rich hedge banks  

2.41 As per Field 1, Table 2.2. 

Objective 2.3: Establish and maintain species-rich grasslands 

2.42 As per Field 1 above. 
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Objective 2.4: Establish and maintain native scrub ‘corner copses’  

2.43 Native scrub corner copses will be created at the junctions between the new hedge bank and 

existing hedges as shown in Figures 2.1 and 2.2 in Appendix 2.   

2.44 Corner copses will be planted with ‘whips’ at distances of 1m. Trees will be protected from stock 

and animals (e.g. deer and rabbits) using tree guards and enclosed by stock fencing. Failed 

specimens will be replaced in years 1-5, and any notable gaps planted.   

2.45 At year 7 approximately 50% of each corner copse will be coppiced (cut at c.20cm height).  The 

remaining 50% will be coppiced at year 15, then on rotation at year 20 and 25.  Coppicing will be 

undertaken in late winter. 

2.46 This approach will maintain the availability of fruit and seeds whilst increasing the structural 

diversity of habitats for wildlife.    

2.47 Recommended species and planting proportions, selected to maximise the ecological benefit of 

corner copses on-site, are provided in Table 2.3 below. 

Table 2.3: Recommended species and planting proportions for corner copses 

Common Name Scientific Name Proportion 

Hawthorn Crataegus monogyna 20% 

Blackthorn Prunus spinosa 20%  

Hazel Corylus avellana 20% 

Gorse Ulex europeaus 20% 

Goat willow Salix caprea 20% 

Field 4 

2.48 Objectives relevant to Field 4 include: 

 Objective 2.1: Establish and maintain species-rich hedgerows 

 Objective 2.2: Establish and maintain standard trees. 

2.49 Specific prescriptions designed to achieve this objective is detailed below. 

Objective 2.1 Establish and maintain species-rich hedge banks  

2.50 Hedge bank enhancement in Field 4 is shown in Figure 2.1 and will include in-fill planting along 

the northern and south east corner.  The method will follow that specified for Field 1 above. 

Objective 2.2 Establish and maintain standard trees 

2.51 Semi-mature standard trees will comprise 50% pedunculate oak and 50% beech, planted at least 

10m apart in random clusters as shown in Figures 2.1 and 2.2.  Trees will be planted into 

prepared ground, enriched with an appropriate compost and long acting fertiliser such as 

bonemeal to aid establishment.  Trees will be covered by mulch mats and tied into appropriate 

support posts.  Trees will be watered regularly as required during establishment, particularly 

during periods of prolonged dry weather.  Failed specimens will be replaced in years 1-5.  

Individual or groups of trees will be enclosed within appropriate stock-proof fencing to protect 

from grazing impacts. 

Field 5 

2.52 Objectives relevant to Field 5 include: 

 Objective 2.4: Establish and maintain native scrub corner copses. 

2.53 Specific prescriptions designed to achieve this objective is detailed below. 
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Objective 2.4: Establish and maintain native scrub ‘corner copses’  

2.54 Native scrub corner copses will be created at the junctions between the access track and existing 

hedge banks as shown in Figures 2.1 and 2.2 in Appendix 2.   

2.55 Planting and establishment will be undertaken in line with the specification provided for Field 3 

above.   

Field 6 

2.56 Objectives relevant to Field 6 include: 

 Objective 2.5: Establish and maintain native scrub/woodland. 

 Objective 2.8: Establish and maintain tussocky grassland.  

2.57 The existing grassland within this field enclosure comprises nutrient enriched improved grassland 

of low floristic diversity.  The potential for grassland enhancement is therefore low.  This field 

enclosure is also of particular sensitivity in relation to landscape considerations.  As a result, 

creation of native scrub progressing to eventual young woodland incorporating glades of species-

poor but structurally diverse grassland has been identified as the most achievable and appropriate 

ecological objective for this field enclosure.  Specific prescriptions designed to achieve these 

objectives are detailed below. 

Objective 2.4: Establish and maintain native scrub/woodland  

2.58 Creation of native scrub/woodland habitat is proposed for the majority of Field 6 as shown in 

Figures 2.1 and 2.2 in Appendix 2.   

2.59 Native scrub/woodland planting will be undertaken at irregular spacing (minimum of 50cm) using 

bare-rooted stock at a density of approximately 1500 tree whips per hectare. Trees will be 

protected from animals (e.g. deer and rabbits) using tree guards and perimeter stock fencing.  

Mulch mats will be used to control weed growth and competition during establishment. Failed 

specimens will be replaced in years 1-5.   

2.60 The planting of woodland and scrub will include a scalloped edge incorporating a varied alignment 

to create sheltered grassland glades and maximise the diversity of habitat niches present.   

2.61 The planting will extend into the north west corner of Field 7 to ensure that it provides continued 

ecological connectivity with existing woodland extending into the site from the nearby Afon 

Gorwydd valley.  

2.62 Appropriate shrub and tree species have been selected to reflect those species already present in 

the locality, and the site conditions including sloping well-drained soil, neutral to acidic pH and 

exposed conditions.  A recommended list of suitable native scrub/woodland species and 

appropriate planting proportions is recommended in Table 2.4 below. 

Table 2.4: Recommended planting proportions for native scrub/woodland planting 

Common Name Scientific Name Proportion 

Silver birch Betula pendula 10% 

Downy birch Betula pubescens 10% 

Pedunculate oak Quercus robur 10% 

Sessile oak Quercus petraea 10% 

Hawthorn Crataegus monogyna 10% 

Rowan Sorbus aucuparia 5% 

Blackthorn Prunus spinosa 5%  
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Common Name Scientific Name Proportion 

Hazel Corylus avellana 5% 

Scot’s pine Pinus sylvestris 5% 

Beech Fagus sylvaticus 5% 

Gorse Ulex europeaus 5% 

Wild cherry Prunus avium 5% 

Holly Ilex aquifolium 5% 

Dog rose Rosa canina 5% 

Crab apple Malus sylvestris 5% 

 

Objective 2.8: Establish and maintain tussocky grassland  

2.63 The establishment and maintenance of tussocky grassland is proposed along the edges of the 

access track and peripheral areas within Field 6, forming scalloped glades adjacent to 

scrub/woodland habitats as shown in Figures 2.1 and 2.2  in Appendix 2. 

2.64 The grassland will be managed to maintain a rough tussocky grassland habitat with a greater 

sward height and more complex structure aimed at providing shelter for wildlife rather than 

floristic diversity.  The grassland will be mown once every two years and arisings will be left in-

situ to encourage a dense thatching within the leaf litter. 

2.65 The grassland will be divided into north and south compartments for the purposes of 

management, with compartments managed on rotation with mowing in alternate years, ensuring 

that during any one year approximately 50% of the grassland will remain uncut to provide shelter 

for wildlife, in particular over winter. 

2.66 Establishment of dominant weeds such as common nettle and thistle will be managed 

appropriately using either mechanical or chemical control as deemed most appropriate by the 

HMP advisory group on a case-by-case basis.  

Field 7 

2.67 Objectives relevant to Field 7 include: 

 Objective 2.4: Establish and maintain native scrub/woodland 

 Objective 2.6: Retain, extend and maintain area of acid grassland/heathland.  

Objective 2.4: Establish and maintain native scrub/woodland  

2.68 The woodland planting specified for Field 6 will extend into the far northwest corner of Field 7 to 

ensure that it provides continued ecological connectivity with the existing woodland which extends 

into the site from the nearby Afon Gorwydd valley.  

Objective 2.6: Retain, extend and maintain area of acid grassland/heathland 

2.69 Objective 2.6 will be achieved using the chronological approach specified in Table 2.5 below and 

illustrated in Figures 2.1 and 2.2 in Appendix 2. 

2.70 Field 7 supports a mosaic of upland habitat including acid grassland and heathland, and is 

currently being managed as part of an existing s106 agreement linked to the nearby Alltwalis 

Wind Farm. Primarily via a reduction in historic grazing intensity.  The grassland within the 

eastern half of the site boundary within Field 7 supports increased floristic diversity including 

semi-improved acid grassland.  The majority of western half slopes to the north west and 

comprises grassland which has been improved as a result of nutrient enrichment, probably 

resulting from run-off from the south, whilst parts of this area closest to the southern field 
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boundary show evidence of ground disturbance and erosion caused by vehicular access and 

surface water run-off.  The wider field compartment, outside the site boundary comprises an 

extensive area of acid grassland with heathland occurring on steeper ground in the north west.    

2.71 Prescriptions for the western Field 7 seek to bring the western half (within the site boundary) into 

keeping with the rest of this wider field enclosure by restoring upland acid grassland and 

heathland habitats whilst minimising disturbance to the eastern half.  This will be achieved 

through a combination of turf translocation and sowing of an acid grassland/heather seed mix.  

Specific prescriptions designed to achieve these objectives are detailed in Table 2.5 below. 

Table 2.5: Approach to grassland restoration and enhancement in Field 7  

Task  Description Timing 

1 Construct access track in western half of Field 7. Late summer - winter 

2 Prepare ground surface adjacent to access track in 

western half of Field 7 ready for receiving 

translocated turf.  This will include removal of the 

upper 10cm of nutrient rich soil layer.  Fencing of 

site boundary will be undertaken to protect 

establishing vegetation from grazing stock.   

Autumn - winter 

3 Cut species-rich turf from eastern half of Field 7 

and immediately translocate to prepared ground 

adjacent to track in western half.  Roll turf to firm 

in.    

Autumn - winter 

4 Construct access track in eastern half of Field 7. Autumn/winter/spring 

5 Create a varied surface topography in eastern half 

including small wet depressions (hummock-hollow 

structure is target) as shown in Figure 1. 

Autumn/winter/spring 

6 Prepare ground surface adjacent to eastern half of 

access track ready for receiving seed mix. 

Spring (prior to seeding) 

7 Seeding of eastern half with heathland seed 

collected from within the Brechfa Forest.   

Spring (March/April)  

8 No grazing during establishment of vegetation. (years 1-5)   

9 Grazing in line with existing management of wider 

field enclosure from year 5 onwards.   

In line with current regime 

10 Ongoing monitoring and management 

prescriptions as required  

As required 

2.72 Following construction of the access track in the western half of Field 7, species-rich grassland will 

be translocated permanently from the eastern half to areas of prepared soil adjacent to the access 

track.  The translocation will be undertaken between autumn - winter and turves will be cut, 

transported and laid in a single day to minimise potential damage to seeds and plants species.  

Turf will be collected using specialist machinery and will be extracted to a minimum depth of 

30cm.  Once laid, turfs will be rolled to firm in and will be watered regularly as required in spring 

to aid establishment.   

2.73 Following the turf translocation and prior to sowing or soil preparation, a varied surface 

topography will be encouraged in the eastern half of Field 7 as illustrated in Figure 1.  This varied 

topography will result in a range of hydrological conditions and will be seeded with a heather seed 

mix comprising approximately 60% ling Calluna vulgaris and 40% cross-leaved heath Erica 
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tetralix.  It is also expected that this area will colonise naturally from the adjacent wet acid 

grassland which will help to encourage habitat establishment and maximise habitat niche diversity 

of benefit for invertebrates, amphibians and upland birds in particular.    

2.74 Prior to spreading of heather seed, the soil will be prepared in accordance with best practice to 

maximise the germination and rate of establishment of heather seed.    The seed will be sown in 

spring (April) at a rate of 2-4 grams per m2 and will be rolled after seeding to ensure contact with 

the soil. The area will remain fenced during establishment to encourage heather and dwarf shrubs 

to colonise.  Once target habitats have established, grazing stock may be reintroduced as part of 

the existing management of the wider field enclosure and monitored to ensure continued 

maintenance of target habitat types.   

Monitoring and Maintenance  

2.75 Monitoring targets have been devised to measure the success of the objectives described above. 

Maintenance requirements have been established to maximise the likelihood of success.  In years 

1-5 the priority is habitat establishment rather than species diversity or structure.  This is because 

it may take several years for habitat types to reach their floristic and structural potential.  This 

has been reflected in the broad nature of the targets outlined below.  At Year 5, new specific 

habitat targets and maintenance requirements will be devised as informed by the results of 

habitat monitoring and assessment of achievement/failure against the targets.   

2.76 Monitoring/maintenance checks will be carried out to ensure establishment of habitats in line with 

objectives in Years 1 to 5.  The aim is to ensure the target habitats establish properly, and plants 

do not fail, particularly in the initial period after planting/sowing.   

2.77 Monitoring of the access track grassland and heathland habitats will be undertaken using fixed 

2m2 quadrats spaced approximately 50m apart along each side of the access track, totalling 

approximately 80 quadrats along the access track between the A485 and forestry.  An additional 

six quadrats will be undertaken in the area of marshy grassland adjacent to the bell mouth to 

monitor condition in line with objective 2.7.  The location of quadrats will be recorded using GPS 

and marked using marker stakes.  Quadrat locations will be re-surveyed in subsequent years.  

Quadrat surveys will be undertaken between May – July.  Quadrats will record vegetation 

structure and species % cover, including bare ground.  Monitoring will also record ground 

conditions including topography and wetness. 

2.78 In addition to quadrat surveys, non-target species (see Table 2.6) will be mapped  

2.79 Monitoring checks of hedgerow, tree and scrub planting will record the condition and adequate 

maintenance of tree guards, ties, stock fencing, and mulch mats;  

2.80 Monitoring results, interpretation and identification of necessary remedial actions and repairs e.g. 

in relation to stock proof fencing, watering, cutting, spot treatment of weeds, replacement of 

failed specimens, re-seeding etc. will be reported annually and discussed by the HMP advisory 

group to inform ongoing future prescriptions.   

2.81 Monitoring and maintenance targets for habitats between the A485 and forestry areas are detailed 

in Table 2.6 below. 

Table 2.6: HMP monitoring and maintenance targets between A485 and forestry  

Objective  Monitoring/Maintenance Targets - Years 

1-3 

Monitoring/Maintena

nce Targets - Years 

4-5 

2.1: Establish and 

maintain species-

rich hedge banks 

Fields 1-3. 

- Minimum of 5 species in every 30m sample 

section (3 sample sections per length). 

- Failure rate <10% within and between 

species. 

- Replacement of failed specimens within 6 

Minimum of 8 species 

in every 30m sample 

section (3 sample 

sections per length). 

- Failure rate <5%. 
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Objective  Monitoring/Maintenance Targets - Years 

1-3 

Monitoring/Maintena

nce Targets - Years 

4-5 

months.  

- Plant growth every year.  

- Maintenance of stock proof fencing.  

- Adequate fitting and maintenance of tree 

guards. 

- Maintenance of mulch mats to minimise 

grass and weed growth. 

- Other targets as per 

years 1-3 

2.2: Establish and 

maintain standard 

trees in Fields 1, 2 

and 4. 

- Failure rate <10% within and between 

species. 

- Replacement of failed specimens within 6 

months.  

- Foliage, budding and flowering (as 

appropriate) every year.  

- Maintenance of stock proof fencing.  

- Adequate fitting and maintenance of tree 

guards. 

- Adequate fitting and maintenance of tree 

stakes and ties. 

- Maintenance of mulch mats to minimise 

grass and weed growth. 

- Failure rate <5%. 

- other targets as per 

years 1-3 

2.3: Establish and 

maintain species-

rich grasslands in 

Fields 1, 2, and 3. 

- Establishment of semi-improved neutral 

grassland which supports an average of at 

least 12 species (excluding the non-target 

species listed below) 

- Yellow rattle Rhinanthus minor recorded at 

>5% cover in at least half of quadrats. 

- Bare ground <10% in at least 75% of 

quadrats. 

- Absence of schedule 9 invasive species 

(e.g. Japanese knotweed).  

- Non-target species <20% cover in any 

quadrat and less than 20% total cover 

(including creeping thistle Cirsium arvense, 

spear thistle Cirsium vulgare rosebay 

willowherb Chamerion angustifolium, 

common nettle Urtica dioica, bracken 

Pteridium aquilinum, ragwort Senecio 

jacobea, soft rush Juncus effusus5, dock 

Rumex species, cabbage species of the 

Brassica, Sinapsis, Sisymbrium and 

Hirschfeldia genus’, and teasel Dipsacus 

fullonum. This list is not exhaustive and 

additional non-target species may be 

- Semi-improved 

neutral grassland 

supports an average of 

at least 15 species 

(excluding the non-

target species listed 

below) 

- Yellow rattle 

Rhinanthus minor 

recorded at >5% cover 

in at least 75% of 

quadrats. 

- Bare ground <5% in 

all quadrats. 

- Non target species 

<10% cover in any 

quadrat and <5% total 

cover. 

 

                                                
5
 Soft rush will not be classified as a non-target species where it occurs in areas of marshy grassland, in ditches and wet areas 

including scrapes in Field 7.   
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Objective  Monitoring/Maintenance Targets - Years 

1-3 

Monitoring/Maintena

nce Targets - Years 

4-5 

identified and included as informed by 

monitoring results. 

2.4: Establish and 

maintain native 

scrub ‘corner 

copses’ in Fields 3 

and 5. 

- Presence of all selected species within area. 

- Failure rate <20% within and between 

species. 

- Replacement of failed specimens within 6 

months.  

- Plant growth every year.  

- Maintenance of stock proof fencing. 

- Adequate fitting of tree guards. 

- Maintenance of mulch mats to minimise 

grass and weed growth. 

- Failure rate <5%. 

- Other targets as per 

years 1-3 

2.5: Establish and 

maintain native 

scrub/woodland in 

Field 6. 

- As per 2.4 As per 2.4 

2.6: Establish 

heathland/acid 

grassland in Field 

7. 

- Successful establishment of 75% of 

translocated turf from eastern half to western 

half.   

- Successful establishment of heather cover: 

o 10% cover, 50mm height year 1 

o 15% cover, 75mm height year 2 

o 20% cover, 100mm height year 3  

- Bare ground <10% in 75% of quadrats. 

- Absence of Schedule 9 invasive species 

(e.g. Japanese knotweed).  

- Non-target species <20% cover in any 

quadrat and less than 20% total cover in 

Field 7 (species as per objective 2.3 above). 

- Successful 

establishment of 

heather cover: 

o 25% cover, 

125mm height 

year 4 

o 30% cover, 

150mm height 

year 5 

- Bare ground <5% in 

all quadrats (excludes 

wet scrapes). 

- Non target species 

<10% cover in any 

quadrat and <5% total 

cover. 

2.7: Retain, 

protect and 

maintain area of 

marshy grassland 

in Field 1. 

- No loss of species diversity 

- No increase in % cover of non-target 

species 

 Quadrat surveys undertaken in year 1 

prior to construction to establish 

species diversity (minimum of six 2m 

x 2m quadrats).  Quadrats repeated 

in years 1 – 5 to assess species 

change.   

As per years 1-3 

2.8: Establish and 

maintain tussocky 

grassland in Field 

- Establishment of tussocky grassland along 

access road – Average height of at least 

As per years 1-3 
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Objective  Monitoring/Maintenance Targets - Years 

1-3 

Monitoring/Maintena

nce Targets - Years 

4-5 

6.      300mm in unmown areas 

- Presence of thatch layer by year 3   

- Bare ground <5% in 75% of quadrats. 

- Absence of Schedule 9 invasive species 

(e.g. Japanese knotweed).  

Non-target species <20% cover in any 

quadrat and less than 20% total cover 

(species as per objective 2.3 above). 

Resourcing 

2.82 Resourcing requirements are specified in Section 10.   

Timeframe 

2.83 The timings required for habitat creation, establishment and management are detailed above.  In 

summary, habitat creation and establishment will be undertaken as soon as possible after 

construction with the exception of turf translocation in field 7 which will be undertaken during 

construction to facilitate successful transfer and establishment.  Management operations will be 

undertaken as specified above and as informed by monitoring conclusions post-construction.  
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3 Habitats within Forestry 

Overarching Aims and Vision 

3.1 Within forestry areas, a mosaic of marshy grassland, heathland and native scrub habitats will 

form a coherent habitat mosaic alongside adjacent retained forestry.  The diversified non-

coniferous habitat will comprise acid and marshy grassland and heathland habitats in the demised 

area at turbine bases, and extending along track edges where native scrub growth will also be 

encouraged.   These open and edge habitats may provide benefits to a range of species such as 

bats, forest mammals, birds (including nightjar), whilst representing valuable ecological features 

in their own right. 

Background 

3.2 The footprint of the operational wind farm will be markedly reduced in comparison to the extent of 

temporary felling which will be carried out to enable construction.  This felling provides an 

opportunity for habitat enhancement around the operational scheme. 

3.3 As reported in the ES, the demised area around turbines and along access tracks will provide a 

total area of 28.63 ha for the establishment and management of non-coniferous habitats.  The 

area designated for creation of target habitat types (marshy grassland, acid grassland and 

heathland) far exceeds the total minimum area of c.14 ha required for habitat mitigation (twice 

the extent of loss of these habitat types, as specified in Table 1.3). 

3.4 The non-coniferous habitats at Brechfa Forest West include broad-leaved woodland, scrub, 

grassland and heathland habitat types.  These are typically distributed in association with 

watercourses and along existing access tracks.  Such linear habitats are of value in their own right 

as well as for the shelter and foraging they provide for a variety of fauna such as nightjar, other 

birds and mammals.   

3.5 Within the forest, semi-natural broad-leaved woodland is principally associated with steep valleys 

and streams.  This is typically dominated by oak and ash, often with a dense scrub understorey 

dominated by grey willow, abundant bramble, and frequent rowan and hazel.  The ground flora is 

characterised by abundant bilberry and bracken, or in wetter ground conditions, by marshy 

grassland.  Fragmented belts of willow scrub, with an understorey of bramble, extend alongside 

some of the larger access routes through the forest as a result of natural colonisation of wetter 

verge habitats.   

3.6 The most abundant grassland habitat within the forest is marshy grassland.  Two broad types of 

marshy grassland occur – that dominated by purple moor-grass and that dominated by rush 

(predominantly the latter).  Much of the marshy grassland comprises small, scattered patches, 

closely associated with recently disturbed habitats such as the edges of forestry tracks and 

wayleaves, where recent disturbance and creation of drainage channels have encouraged its 

establishment as a result of ephemerally wet drainage conditions.  Larger expanses of marshy 

grassland typically occur along low lying river valleys and the edges of watercourses and comprise 

habitats of relatively increased ecological value.   

3.7 Heathland habitats typically occur in small, scattered patches, creating a mosaic with grasslands 

along track edges and in open pockets within the forest canopy.  Heathland habitat types include 

both wet and dry dwarf shrub heath, and both wet and dry heath/acid grassland mosaic.   

3.8 A key aim of the HMP is to increase the extent of the non-coniferous habitat mosaic within 

Brechfa Forest, particularly along new and widened access tracks.  The creation of extensive 

linear features will optimise connectivity across the plateaux, and can be readily managed using 

modified forestry techniques from the access track network.  The type of habitats that establish 
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and speed of colonisation following felling and construction will be dependent on the residual 

ground conditions, previous and adjacent habitat types, and management prescriptions during 

operation.  Establishment is therefore strongly influenced by the method of tree clearance i.e. the 

residual materials on site which form the ‘new’ ground conditions.    

Stump Removal 

3.9 Removal or retention of tree stumps has a notable bearing on the appropriateness of habitat 

management prescriptions detailed herein.  Stump removal is the preferred option for habitat 

creation and management within the 47m turbine radius and along track verges for the following 

reasons: 

 Ground disturbance is likely to expose the historic seed bank and trigger the germination of 

species such as heather. 

 Stump removal provides a surface layer which can be cut and accessed more easily, facilitating 

more effective and feasible management prescriptions.    

 Stump removal will create variations in soil surface micro topography likely to support a more 

diverse assemblage of plant species.   

3.10 The appropriateness of stump removal depends largely on hydrological conditions within the 47m 

radius of each turbine location and therefore be specified throughout.  For example, stump 

removal is not suitable in areas where wet ground conditions occur as it would likely destabilise 

the soil resulting in problems with access and habitat management or unacceptable levels of 

sediment run-off which would compromise the requirements of the Brechfa Forest West Wind 

Farm Surface Water Management Plan.   

3.11 A study of the suitability of ground conditions was undertaken by AMEC Environmental and 

Infrastructure Ltd UK in August 2015 to inform the prescriptions specified in this HMP.  A 

summary of the findings is provided in Table 3.1 below.  

3.12 Overall, the main issue from a hydrological perspective for de-stumping suitability relates to the 

risk of any sediments released by the stump removal entering watercourses. So the key 

considerations were: 

 Gradient and topography 

 Proximity to watercourses  

 Whether there was a tree buffer between the turbine location and the watercourse. 

3.13 The assessment used a red, amber, green classification system to broadly assess the suitability of 

the location for de-stumping.  Green classification relates to locations where stump removal can 

be undertaken successfully with minimal risk of siltation/run-off.  Red classification infers that 

stump removal is likely to be difficult without unacceptable silt run-off (requiring large amounts of 

mitigation) and therefore stump retention is likely to be required.  In the case of amber locations 

there may be parts of the demised area which are more steeply sloping where de-stumping may 

not be appropriate.  This will be assessed as part of the Site Specific Environmental Management 

Plan (SSEMP). 

Table 3.1: Assessment of stump removal suitability  

Turbine 

No. 

Suitability  Description / protection 

requirements 

Predicted Stump Treatment  

(Retain / Remove / 

Combination)  

1 Amber Plateaux area is fine but sloping areas 

occur 

Combination  

2 Amber Sloping but existing drainage so 

possible to install sediment protection 

to protect watercourses 

Remove 
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Turbine 

No. 

Suitability  Description / protection 

requirements 

Predicted Stump Treatment  

(Retain / Remove / 

Combination)  

3 Red De-stumping not impossible but 

detailed mitigation would be required 

along the whole edge of the coupe 

Retain  

4 Amber Existing drainage throughout coupe.  

Silt measures required downstream of 

where drainage channels meet at 

forestry edge 

Remove 

5 Amber  Some sloping ground. Silt fencing 

required in low points of drainage, 

but considered reasonably 

straightforward 

Remove 

6 Red Slope/topography runs into 

watercourse (albeit with a road in 

between) 

Retain 

7 Red Steep sloping ground Retain 

8 Amber Limited stumps present due to 

mulching. 

Combination  

9 Red Unsuitable due to land drainage and 

slope 

Retain 

10 Red Slope/topography runs into 

watercourse with no tree buffer 

Retain 

11 Amber Tree buffers present but silt fence 

would be required 

Remove 

12 Red Due to gradients and proximity to 

watercourse 

Retain  

13 Green Flat, natural buffers present and no 

watercourses in proximity 

Remove 

14 Red Steep and adjacent to watercourse Retain 

15 Amber Steep section present but 

predominantly flat with natural 

buffers to watercourse  

Combination 

16 Amber Only flat sections suitable Combination 

17 Amber Limited stumps present due to 

mulching 

Combination 

18 Red Waterlogged ground Retain 

19 Red Steep slopes, watercourse nearby and 

no natural buffer 

Retain 
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Turbine 

No. 

Suitability  Description / protection 

requirements 

Predicted Stump Treatment  

(Retain / Remove / 

Combination)  

20 Amber Reasonably flat and some natural 

buffer but steep sections not suitable 

Combination 

21 Green Flat, no watercourses, tree buffers 

present 

Remove 

22 Red Existing drainage leads directly into 

watercourses  

Retain 

23 Amber Flat Remove 

24 Green No watercourses in proximity and flat Remove 

25 Amber  Flat, large buffer to watercourse, will 

need silt management at culverts 

Remove 

26 Red Steep ground adjacent to 

watercourse and no natural buffers 

Retain 

27 Green Flat, good natural buffers, no 

watercourses nearby 

Remove 

28 Amber  Substantial buffer to watercourse but 

some silt mitigation measures 

required   

Remove 

3.14 In summary, removal of stumps is predicted at 11 of the 28 turbines.  Stump retention is also 

predicted at 11 of the 28 turbines. A combination of stump retention and removal is predicted at 6 

of the 28 turbines.    

Objectives 

3.15 Objectives for forestry habitats have been developed in conjunction with NRW and CCC and 

include:  

 Objective 3.1: Establishment of non-coniferous habitats in previously forested areas across the 

47m radius demised area. 

 Objective 3.2: Establishment of non-coniferous habitats alongside new access tracks within 

forestry areas. 

 Objective 3.3: Establishment of non-coniferous habitats alongside existing access tracks within 

the forestry areas. 

3.16 Detailed descriptions of the objectives for forestry habitats are provided below.   

Objective 3.1:  Establishment of non-coniferous habitats in previously forested areas 

across the 47m radius demised area 

3.17 This objective seeks to establish a mosaic of marshy grassland and wet heathland habitats within 

the 47m radius demised area6 around turbines.   

                                                
6
 A 47m radius demised area will extend around each turbine, and will be managed by RWE Innogy rather than NRW. 
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3.18 Habitat creation at the base of turbines has two aspects: habitat creation within the dry swales 

created as part of the Brechfa Forest West Wind Farm SuDS, and habitat recreation within the 

wider 47m demised area around each turbine.   

Swales 

3.19 The dry swales are designed to stagger surface run off to local watercourses following periods of 

heavy rain, and so will be ephemerally wet.  The exact design of the swales will be informed as 

part of the detailed surface water drainage scheme but the objective will be to support 

ephemerally wet habitats including marshy grassland and wet heath.   

3.20 The total area of dry swale is estimated at 0.28ha, assuming each achieves an area of 100m2 in 

area and is 1m deep, providing a total capacity of 100m3 at each swale .  In reality, each swale 

will be less uniform in area and profile (see Constraints on Management below).  Habitat 

creation in the swales is a short term objective of the HMP, as stumps will be removed during the 

excavation of each swale and the subsequent establishment of vegetation is anticipated to be 

relatively rapid.  Vegetation will be managed to maintain capacity, e.g. removal of encroaching 

scrub and self-sown conifers to maintain vegetation below 0.5m in height.  Target communities 

include marshy grassland and wet heathland habitats.    

Marshy grassland and wet heathland 

3.21 The Establishment of marshy grassland and wet heathland habitats across the wider 47m radius 

demised area will be encouraged at the bases of turbines as shown in Figure 3.  The anticipated 

rate of colonisation will depend upon whether tree stumps have been retained or removed.  It is 

expected that establishment of vegetation will be faster in areas where stumps have been 

removed due to exposure of the historic seed bank and an increased area of substrate available 

for vegetative establishment.  A slower rate of colonisation is anticipated across felled areas 

where stumps remain.  Vegetation will be managed to achieve a maximum height of 0.5m 

(considered by NRW as appropriate to prevent establishment of scrub species including bramble, 

hazel and willow) by cutting to 200mm annually in years 1-3 and on a 3 year rotation thereafter.  

Habitats will be cut in late autumn/winter to enable heather shrubs to have shed seed. Target 

communities include marshy grassland and heathland habitats.   

3.22 Natural colonisation will be permitted in Years 1 to 5.  Monitoring of the developing habitat mosaic 

will be carried out during this period to ascertain the extent of each habitat type and to inform 

future management.  It is anticipated that the target communities will establish in keeping with 

historic evidence of habitat management within the forest.  For example, the exposed seed bank 

is likely to include heather and associated species as has been demonstrated by forestry 

operations involving soil disturbance throughout the Brechfa West Forest.  However, if such target 

habitats fail to establish, or are compromised by the development of invasive and dominant weed 

species appropriate remedial measures will be prescribed as detailed below.      

Objective 3.2:  Establishment of non-coniferous habitats alongside new access tracks 

within forestry areas 

Overview  

3.23 Felling to accommodate new access tracks will be carried out to a width of 25m.  Following track 

construction, a width of 9m 7 each side of the track will be available for habitat establishment, 

effectively creating a network of rides totalling 9ha in area.  Open forestry rides persist where 

their width is approximately 1.5x the height of the surrounding plantation canopy, thereby 

allowing sunlight to reach the ground level (Forestry Commission, 2005).  Scrub control along the 

rear edge of access track verges will typically be managed not to exceed 2m in width, to 

maximise the space available for shrub and grassland habitats.  However, in places management 

will encourage scrub to extend to the track to incorporate randomised scalloped edges to increase 

the shelter offered to developing shrub and grassland communities and minimise ‘wind tunnel’ 

effects.  

                                                
7
 25m total width minus 5m wide track and 2m allowance for shoulders 
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Preparation of verges for heathland/grassland establishment 

3.24 Preparation of access tracks will follow a similar approach to that described above for objective 

3.1.  Following stump removal ground disturbance will result in exposure of the historic seed bank 

and a deliberately varied soil surface topography.  This will aid germination of the seed bank 

including heather seeds and create a variety of habitat micro-niches of benefit for establishing 

species diversity.      

Establishment of heathland/acid grassland communities (management in years 1-5) 

3.25 Natural colonisation will be permitted during Years 1 to 5 to encourage germination of the historic 

seed bank and colonisation from adjacent areas of retained heathland and grassland habitats 

within the wider forest.  During years 1-5 the developing habitat mosaic will be monitored.  

Marshy grassland, acid grassland and wet heathland habitats have already established in Brechfa 

Forest along the edges of forestry tracks as a result of the felling, ground disturbance and habitat 

management works to date, and are anticipated to establish again following wind farm 

construction.  Habitats may initially be of relatively poor ecological value immediately following 

felling and ground works, but will subsequently develop more varied and established communities 

through natural colonisation.   

3.26 A 7m width on each side of the track will be cut to establish and maintain grassland and 

heathland habitats (totalling approximately 7ha).  On one side of the track, a minimum of 5m 

wide width will be required to accommodate cabling.  As stump removal will be carried out here, 

establishment of grassland and heathland habitats is anticipated to establish more quickly than 

the opposite side of the track, where stumps remain.  The cutting regime will be informed by 

monitoring results but the herbaceous layer is anticipated to be cut every three years on rotation 

(Forestry Commission, 2005), with cutting staggered across the site to ensure neighbouring 

herbaceous areas are of varying sward height. Habitats will be cut in late autumn/winter to enable 

heather shrubs to have shed seed whilst avoiding the bird nesting season.  Cutting will be 

undertaking using a tractor mounted floating flail or other appropriate method.  In areas where 

tree stumps remain, cutting will involve the brush cutting to control scrub and tree regeneration. 

3.27 Beyond the initial 7m wide grassland and wet dwarf shrub heath habitats, a 2m edge with the 

forestry will be cut at a greater height (c.2m), grading into the surrounding coniferous habitats, 

creating a transition zone between the plantation and open ride (totalling approximately 2ha).  

The cutting regime will be informed by the monitoring results but this scrub vegetation is 

anticipated to be cut on a 5 year rotation (Forestry Commission, 2005). 

Management from year 5 onwards   

3.28 The aim of management in years 1-5 is to establish a mosaic of the target habitat types) marshy 

grassland and wet heath).  It is recognised that from year 5 onwards the habitat prescriptions will 

need revisiting to ensure that objectives are met in the longer term.  For example, established 

areas of heathland may require cutting less frequently ranging from a 5 to 25 year cycle as 

appropriate.  Habitats features of prevalence during years 1-5 such as short sward grasslands and 

areas of bare earth which are likely to provide valuable habitats for plants, including mosses, 

invertebrates and reptiles are likely to be reducing or absent by year 5+ and therefore the 

management approach, as informed by monitoring findings, may need to include appropriate 

additions.  This cannot presently be specified with any certainty and will be informed by 

monitoring results and revised management prescriptions as appropriate and developed by the 

HMP advisory group. 

Objective 3.3:  Establishment of non-coniferous habitats alongside existing access 

tracks within the forestry areas 

3.29 Felling to accommodate widening of existing tracks will be carried out to a width of 12.5m on one 

side of existing track alignments.  Following wind farm construction, a width of 10m will be 

available for establishment of non-coniferous habitat. 

3.30 This will follow the approach specified above for objective 3.3.  A 5m width on one side of the 

track will be required to accommodate cabling and will require stump removal.  This area plus an 

additional 3m (total 8m width) will be managed through cutting as specified above to establish 

grassland and heathland communities.  Beyond this, the remaining naturally colonising rear edge 

of 2m will be cut at a greater height to encourage development to native scrub, grading into the 
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surrounding coniferous habitats.  The cutting regime will be as described for objective 3.2 above 

and will be informed by the monitoring results.   

Constraints on Management 

3.31 To calculate habitat gain, the dimensions of each 100m3 capacity dry swale is assumed to be 1m 

deep and 100m2 in area.  In practice, the area and profile of each will be non-uniform and will 

vary between locations.  Consideration may also be given to the need for swales to accommodate 

a shallow sloping edge, as Brechfa Forest is open to public access and post-construction these 

areas must not present a public hazard.  Swale dimensions will be determined during detailed 

design of the surface water drainage scheme with full consideration of the requirements set out in 

this HMP.    

3.32 The results of nightjar and bat monitoring may result in implications for the appropriate future 

management of habitats.  For example, if high levels of bat collision mortality are recorded at a 

specific turbine location, vegetative manipulation may be required to mitigate such an impact.  

This will need to be assessed on a case by case basis by the HMP advisory group in light of 

specific monitoring conclusions. 

3.33 The target non-coniferous communities described above reflect those that already occur across 

the wider forest.  The precise vegetation community and rate of establishment will reflect the 

localised ground conditions, and whether plantation stumps are removed or retained post-felling.  

The habitat mosaic is likely to be influenced by, for example, the depth of coniferous leaf litter, 

aspect, height of surrounding coniferous coupes and the intensity and duration of sunlight 

reaching ground level.  The precise mosaic has not therefore been stipulated but monitoring 

proposals throughout the initial five year period of natural colonisation have been set out which 

will ascertain the extent of each habitat type and to inform future management.   

Prescriptions 

Forestry 1 

3.34 Following felling, remove tree stumps within the 47m demised zone around turbines where 

facilitated by appropriate ground conditions (see Table 3.1).  

3.35 Removed stumps will be mulched, ground or chipped.  The arisings will be spread across areas of 

forestry to be re-planted (I.e. outside of the 47m demised area).  The exact location will be 

confirmed and informed by NRW as appropriate.   

Forestry 2 

3.36 Following felling alongside new and existing access tracks, remove tree stumps where facilitated 

by appropriate ground conditions.  The ground surface topography of trackside embankments will 

be left varied and undulating to ensure a number of habitat micro niches can establish.    

3.37 Removed stumps will be mulched, ground or chipped.  The arisings will be spread across areas of 

forestry to be re-planted (I.e. outside of the 47m demised area, as specified above for Forestry 1. 

Forestry 3 

3.38 Scrub and trees within dry swales and areas where tree stumps have been retained will be cut by 

hand (e.g. brush cutter) to ground level annually in late autumn/winter to ensure vegetation does 

not exceed 0.5m and the 100m3 capacity at each swale is maintained.  This will also encourage 

establishment of target acid and marshy grassland and heathland communities.   

Forestry 4 

3.39 Following construction, natural vegetation colonisation will be permitted with the 47m turbine 

radius and along track verges during Years 1 to 5.  In years 1-3 vegetation de-stumped areas will 

be cut to 200mm using a tractor mounted flail mower.  Vegetation in areas of retained stumps will 
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be cut to 200mm using a brush cutter.  From year 4 onwards cutting will be undertaken on a 3 

year rotation to ensure vegetation does not exceed 0.5m in height. The cutting height will be 

variable depending on accessibility and the presence of tree stumps but the target height will be 

approximately between 200m – 400mm.  The cutting requirements and regime for each turbine 

and track verges are shown is Figure 3.      

3.40 This approach will encourage establishment of grassland and heathland communities and enable 

these vegetation types to compete against ephemeral and ruderal herbs such as nettle and 

willowherb. Habitats will be cut in late autumn/winter to enable heather shrubs to have shed 

seed. During this period monitoring of the developing habitat mosaic will be carried out (see 

Monitoring below). It is likely that the cutting regime will become less frequent as heather 

establishes from year 5 onwards.  The frequency of cutting prescriptions from year 5 onwards will 

be informed by monitoring findings.  

Forestry 5 

3.41 Permit growth of taller native scrub along rear 2m track edge band.  Scrub cut/coppiced to 

200mm every 5 years.  Thin uncut sections of scrub will be retained randomly to provide wind 

breaks and increase habitat niche availability.   

Monitoring  

3.42 Targets have been devised to measure the success of the objectives described above.  In years 1-

5 the priority is habitat establishment rather than species diversity, structure or condition.  This is 

because it may take several years for habitat types to establish and reach their floristic and 

structural potential.  At Year 5, new specific habitat targets and maintenance requirements will be 

devised as informed by the results of habitat monitoring and assessment of achievement/failure 

against the targets.   

3.43 Distinct monitoring compartments will be established within the following areas: 

 Turbine bases – within the 47m demised radius (excluding hard surfaces). 

 Access track verges - divided into lengths demarked by access track junctions. 

3.44 A dual approach to habitat monitoring has been prescribed involving both phase 1 habitat survey 

and fixed point quadrat methods.  Both of these distinct monitoring methods are outlined below.    

Phase 1 Habitat Survey  

3.45 Annual Phase 1 habitat survey mapping will be undertaken in years 1-5 in accordance with the 

JNCC methodology and will map broad Phase 1 habitat types.  Phase 1 will be undertaken 

between April-August inclusive.  The Phase 1 survey will be important in monitoring the progress 

of habitat establishment, providing a representation of the distribution and extent of habitat types 

within both the 47m demised area around turbines, and along access track sections.  

Fixed Point Quadrats 

3.46 Annual monitoring will be undertaken using fixed 2m2 quadrats in years 1-5.  The fixed point 

quadrats will provide location specific monitoring points designed to measure changes in species 

cover and composition, including for target and non-target species.  

3.47 At turbine bases fixed point quadrats will be located as follows: 

 Quadrats A-D: southwest corner of each quadrat located at 20m from each turbine base at N, S, 

E, W compass bearings. 

 Quadrats E-H: southwest corner of each quadrat located at 30m from each turbine base at NE, 

SE, SW, and NW compass bearings.   

3.48 Where hardstanding (e.g. access tracks) prevents quadrat surveys the closest suitable location 

would be selected and the location marked on a map and a grid reference taken to aid future 

repeat surveys.   
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3.49 Along each access track section fixed point quadrats will be chosen at random on the first survey.  

Where feasible Quadrat locations will be marked using GPS grid coordinates and marked using low 

level marker posts. Quadrats will be spaced 100m apart with no fewer than 5 in each section. 

3.50 Quadrat locations will be re-surveyed in subsequent years.  Quadrat surveys will be undertaken 

between May – July.  Quadrats will record vegetation structure and species % cover, including the 

presence of bare ground, target species (e.g. heathers) and non-target species (e.g. ruderal 

herbs).  Monitoring will also record ground conditions including topography and wetness. 

3.51 Monitoring results, interpretation and identification of necessary remedial actions e.g. herbicide 

treatments, changes to the cutting frequency, and seeding etc. will be reported annually and 

discussed by the HMP advisory group to inform ongoing future prescriptions.   

3.52 At Year 5, new specific habitat targets will be devised as informed by the results of habitat 

monitoring and assessment of achievement/failure against the targets.  Targets for habitats 

within areas of forestry are described in Table 3.2 below. 

Table 3.2: HMP Monitoring Targets within Forestry 

Objective  Monitoring/Maintenance Targets - Years 

1-3 

Monitoring/Maintena

nce Targets - Years 

4-5 

Objective 3.1: 

Establishment of 

marshy grassland 

and wet heath 

habitats in 

previously forested 

areas across the 

47m radius 

demised area of 

turbines. 

- Heathers Calluna vulgaris and/or Erica 

tetralix and/or Erica cinerea recorded at 

>25% cover in at least 50% of quadrats. 

- Rushes and sedges recorded at >25% cover 

in at least 25% of quadrats. 

- Bare ground <10% in at least 75% of 

quadrats. 

- Absence of schedule 9 invasive species 

(e.g. Japanese knotweed) in all quadrats.  

- Non-target species <20% cover in any 

quadrat and less than 20% total cover 

(including creeping thistle Cirsium arvense, 

spear thistle Cirsium vulgare rosebay 

willowherb Chamerion angustifolium, 

common nettle Urtica dioica, bracken 

Pteridium aquilinum, ragwort Senecio 

jacobea, soft rush Juncus effusus8, dock 

Rumex species, cabbage species of the 

Brassica, Sinapsis, Sisymbrium and 

Hirschfeldia genus’, and teasel Dipsacus 

fullonum. This list is not exhaustive and 

additional non-target species may be 

identified and included as informed by 

monitoring results. 

- Minimum total areas 

of: 

- Wet heath – 

5.06ha 

- Marshy 

grassland – 

2.16 ha    

- Heathers Calluna 

vulgaris and/or Erica 

tetralix and/or Erica 

cinerea recorded at 

>30% cover in at least 

50% of quadrats. 

- Rushes and sedges 

recorded at >30% 

cover in at least 25% of 

quadrats. 

- Other targets as per 

years 1-3 

Objective 3.2: 

Establishment of 

non-coniferous 

habitats alongside 

new access tracks 

within forestry 

areas. 

As above As above 

                                                
8
 Soft rush will not be classified as a non-target species where it occurs in areas of marshy grassland.   
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Objective  Monitoring/Maintenance Targets - Years 

1-3 

Monitoring/Maintena

nce Targets - Years 

4-5 

Objective 3.3: 

Establishment of 

non-coniferous 

habitats alongside 

existing access 

tracks within the 

forestry areas. 

As above As above 

Resourcing 

3.53 Resourcing requirements are specified in Section 10.   

Timeframe 

3.54 The timings required for habitat creation, establishment and management are detailed above.  In 

summary, habitat creation and establishment will be undertaken as soon as possible after 

construction.  Management operations will continue to be informed by monitoring conclusions 

post-construction.  
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4 Restoration of PAWS Habitat 

Overarching Aims and Vision 

4.1 To assist the restoration of native woodland in areas identified as Plantation on Ancient Woodland 

Site (PAWS) through the use of alternative silvicultural systems.   

Background 

PAWS restoration as a mechanism of enhancement 

4.2 Planning policy encourages local planning authorities to further opportunities for habitat 

enhancement and re-creation as renewable energy technologies progress through the planning 

system.  Restoration of PAWS habitat within Brechfa Forest provides an opportunity for such 

enhancement for the Brechfa Forest West Wind Farm development, in accordance with the 

requirements of planning policy.  This type of restoration seeks to create the conditions needed to 

promote the development of native woodland in the long term.  It is anticipated to generate 

additional benefit of naturalised sub-climax vegetation communities in the medium term. 

4.3 PAWS are identified by NRW where the semi-natural woodland has been replaced with plantation9.  

The restoration of PAWS provides an holistic, landscape-scale approach to increasing the diversity 

of the habitat mosaic and its structure across the forest, and can contribute to species and habitat 

targets.  

4.4 As part of the PAWS site selection process, National Vegetation Classification (NVC) woodland 

communities were attributed to existing habitats surveyed by NRW, to provide an indication of 

restoration potential.  In and around Brechfa Forest, this includes W10 (Quercus robur – 

Pteridium aquilinum – Rubus fruticosus woodland), W11 (Quercus petraea – Betula pubescens – 

Oxalis acetosella), W16 (Quercus spp. – Betula spp. – Deschampsia flexuosa) and W17 (Quercus 

petraea – Betula pubescens – Dicranum majus).  The condition of the habitat is determined in 

accordance with Common Standards Monitoring. 

4.5 Upland oakwood, a potential climax vegetation type which could be one of the outcomes of PAWS 

restoration, is listed as a habitat of principal importance in the UK.  Restoration of PAWS sites will 

therefore contribute to national biodiversity targets. 

4.6 NRW has a strategic objective for PAWS restoration within the Forestry Commission Ancient 

Woodland Policy (Defra and FCE, 2005), which includes “the majority of planted ancient woodland 

sites either being improved or under gradual restoration to native woodland”.  Furthermore, under 

the WAG Strategy for Woodlands and Trees (FCW, 2009), one of the strategic aims is to 

“encourage restoration and management of PAWS on FCW (NRW) woodland estate, using best 

practice restoration guidance”.  This strategy is delivered by NRW as a gradual process via 

continued timber management.  A key benefit of incorporating PAWS restoration within the HMP 

for Brechfa Forest West Wind Farm is that, recognising the requirements of the Woodland 

Assurance Standard, restored PAWS habitat will be beneficially managed by NRW in perpetuity, 

not simply for the life span of the wind farm.  

Selection of PAWS for restoration at Brechfa Forest West 

4.7 The selection of appropriate PAWS sites and management specifications will be informed by NRW 

following discharge of Planning Requirement 15 in line with the emerging Forest Design Plan.  

                                                
9
 There are two key factors that drive site selection – ecological importance (contribution of restoration to biodiversity objectives) and 

ecological development (likely success of restoration).  Practical (e.g. operational access), economic (e.g. existing and future revenue), 

archaeological, landscape and cultural factors may also be of note.   
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Nevertheless, an outline of the expected scope of requirements, as included in the draft HMP 

which accompanied the Brechfa Forest West Wind Farm ES Chapter is provided below.  

4.8 At present, it is proposed that the restoration of the Llanllawddog PAWS in the south west of the 

site, in the vicinity of Turbines 1, 2 and 5 (as shown in Figure 4 in Appendix 2) will fall within the 

remit of this HMP for Brechfa Forest West Wind Farm.   

4.9 The Llanllawddog site comprises several compartments.  It is envisaged that PAWS restoration at 

Llanllawddog will be undertaken at four of the compartments (5.1, 5.2, 5.3 and 6) and will target 

specific habitat types, such as upland oakwood.  An Upland Oakwood Management Plan has been 

devised for the Llanllawddog PAWS.  The Plan maximises the feasibility (in terms of ecology) and 

deliverability (in terms of practical implementation and of long term management) of restoration. 

4.10 A detailed description of the existing habitats present within the Llanllawddog site compartments 

is provided in Table 4.1.   

Table 4.1: Llanllawddog PAWS habitat description (Source: FCW Oakwood Management 

Plan, 2010) 

NRW ref. Description 

Overview The Llanllawddog sites all derive from remnant coppice, with active working until the 

late 19th Century.  The surrounding areas were a mosaic of grazing and conifer 

plantations under the previous estate management before acquisition by the Forestry 

Commission in the late 1920’s.  

The areas are described as ancient replanted woodland within the NRW ancient 

woodland inventory for Carmarthenshire. 

Site 5 – majority had been interplanted with beech and some oak. The higher 

elevations were underplanted with western hemlock and grand fir in the late 1960’s.  

Some evidence from remnant field boundaries remains, indicating partial enclosure. 

Site 6 - planted with a very poor (high alpine) European larch provenance which has 

not grown well, with some later addition of Japanese larch.  

Both Sites 5 and 6 have been thinned to provide crop trees in the past decades, with 

some favouring of beech.  

Forest 

cover and 

condition 

All sites were closed canopy or near closed canopy.  

Site 5.1 and 6 – oak was being out competed by underplanted/regenerating conifers.  

Conifers require removal. 

Site 5.2 – oak was dominant but some small conifer regeneration beginning to 

develop, which need to be managed.  

Site 5.3 – a narrow belt of even aged oak.  Conifer absent. 

Flora  Site 5.1 – ground flora was sparse owing to the dense canopy.  Species present 

where light reaches ground level include bilberry, bramble, wavy hair-grass and 

mosses.  Ground flora would recover if conifers would be removed and more light was 

bought in. 

Site 5.2 – diverse ground flora including bilberry, Polytrichum dicranum, wavy hair-

grass, common moss , ground ivy, bramble, heather and hard fern.  The site had a 

diverse shrub layer including birch, holly, oak and a little conifer regeneration.  The 

site was in ‘Good’ condition.  

Site 5.3 – a narrow belt of even aged oak, the ground flora present includes bilberry, 

mosses, heather and wavy hair-grass. 

Site 6 – sparse ground vegetation cover due to the litter of larch needles. The edges 

of the site contained a diverse habitat, including species such as ground ivy, mosses, 

bilberry, bracken and bramble, with holly, oak and birch in the shrub layer. 

Grazing Rabbits and deer known to be present in the local area, although no evidence of 

disturbance to ground flora was recorded. 
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Objectives 

Objective 4.1:  Increase the hectarage of native woodland on PAWS sites in Brechfa 

Forest 

4.11 Restoration of 18.64ha upland woodland across Llanllawddog PAWS Sites 5.1 , 5.2, 5.3 and Site 6 

will extend the area of native woodland at Brechfa Forest.  The methodology for PAWS restoration 

at Llanllawddog is set out in the Upland Oakwood Management Plan (FCW, 2010).  The PAWS 

sites are separate from the footprint of the scheme and associated felling, and may therefore be 

progressed in parallel with wind farm construction. 

4.12 The Llanllawddog PAWS is comprised of NVC W17 oak woodland, with some areas that have been 

underplanted with western hemlock.  The condition of the habitat (determined in accordance with 

Common Standards Monitoring) includes a combination of unfavourable and favourable habitats.   

Objective 4.2:  Increase the quality of native woodland on PAWS sites in Brechfa Forest 

4.13 The second objective is to improve the upland oakwood structure and quality (in terms of 

diversity and percentage cover of typical oak woodland flora) by removing invasive species and 

encouraging ground flora.  In terms of Common Standards Monitoring, the objective for each 

Llanllawddog site is as follows: 

 Site 5.1 – from current Unfavourable – declining10 to Unfavourable – recovering11; 

 Site 5.2 – from Favourable – recovered12 to Favourable – maintained13; 

 Site 5.3 – from Unfavourable – no change14 to Unfavourable – recovering; 

 Site 6 – from Unfavourable – declining to Unfavourable – recovering.   

4.14 Monitoring will be carried out every five years through the lifetime of the wind farm.  The 

monitoring protocol will reflect the baseline survey methodology to ensure data is comparable 

within and between PAWS sites.  Monitoring will assess: 

 Common Standards Monitoring status;  

 NVC community present. 

4.15 The results will be used to inform on-going management prescriptions.  Additional techniques may 

be prescribed to increase the species diversity and cover, such as underplanting with locally 

collected seeds of native species such as hazel, holly and rowan to aid local provenance of flora, 

or further thinning to encourage natural regeneration. 

Objective 4.3:  Safeguard veteran trees on PAWS sites in Brechfa Forest  

4.16 The third objective is to safeguard all veteran trees from competition with exotic conifers.  During 

the five-year monitoring cycle, particular consideration will be given to surveying for the presence 

of exotic conifers within the canopy spread of veteran trees, and the immediate vicinity.   The 

results will be used to inform future management prescriptions. 

                                                
10

 Unfavourable – declining: Decline is a possible consequence of a damaging activity. In this case, recovery is possible and may occur 

either spontaneously or if suitable management input is made. 
11

 Unfavourable – recovering: An interest feature can be recorded as recovering after damage if it has begun to show, or is continuing 

to show, a trend towards favourable condition. 
12

 Favourable – recovered: An interest feature can be recorded as having recovered if it has regained favourable condition, having been 

recorded as unfavourable on the previous assessment. 
13

 Favourable – maintained: An interest feature should be recorded as maintained when its conservation objectives were being met at 

the previous assessment, and are still being met. 
14

 Unfavourable – no change: An interest feature may be retained in a more-or-less steady state by repeated or continuing damage; it 

is unfavourable but neither declining nor recovering. In rare cases, an interest feature might not be able to regain its original condition 

following a damaging activity, but a new stable state might be achieved. 
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Constraints on Management 

4.17 PAWS habitats restored as part of the wind farm enhancement package must be reflected in 

future iterations of the Brechfa Forest Forest Design Plan (FDP) to ensure these are beneficially 

managed in perpetuity.  Areas of restoration will therefore be considered in the creation of 

permanent wildlife networks that can form a framework within which more transient stands can 

be designed (FCW, 2009).   

Prescriptions 

PAWS 1 

4.18 Updated survey of restoration sites to provide increased baseline data regarding type and extent 

of ground flora and to identify signs of the detrimental effects of grazing.    

PAWS 2 

4.19 At Site 5.1, remove coniferous species through selective thinning.  Removal will be carried out 

with minimal damage to native crop canopy and understorey specimens, in accordance with best 

forestry practice guidelines.  This is expected to take place post construction and progressively.  

PAWS 3 

4.20 At Site 5.2, remove conifer regeneration.  This is expected to take place post construction and 

progressively.  

PAWS 4 

4.21 At Site 6, remove exotic species and prevent natural regeneration.  Identify control techniques 

most appropriate to location and species (western hemlock, western red cedar and Norway 

spruce) and apply as necessary.  This may include spot spraying, hand pulling, mechanical 

treatment or thinning to waste as appropriate.  This is expected to take place progressively and is 

anticipated to be completed in Years 3 to 5 after construction, allowing for surveys to be carried 

out.  

PAWS 5 

4.22 At Site 5.3, thin out smaller oak stands through: 

 removal of all coniferous understorey specimens, retaining as dead wood habitat piles; and 

 coppicing of smaller diameter or weaker stands where appropriate,  cutting back to leave 

between 4-6 stems per stool.  

4.23 Provisionally scheduled for completion in Year 5 following commencement of restoration tasks.   

PAWS 6 

4.24 Depending on the findings of the monitoring, amendments to the management prescriptions or 

implementation of additional prescriptions may be required in the long-term.  Examples include 

underplanting, natural regeneration and thinning treatments. 

Targets 

4.25 Targets for PAWS restoration are described above and in summary include: 

 safeguarding desirable broad-leaves, shrubs and ground flora from the detrimental effects of 

grazing (both wild and stock grazing); 

 progressive removal of conifers and conifer regeneration; 

 presence and extent of naturally regenerating ancient woodland flora. 
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4.26 Following completion of Objective 4.1, more specific targets will be developed for each 

compartment which provides a more focused approach to establishment of appropriate ground 

flora, shrub layer and canopy species.    These will address the condition and extent of restored 

habitats, based on the Common Standards Monitoring and NVC methods employed to date.   

Monitoring 

4.27 Monitoring will be carried out on a five year cycle, to reflect the existing NRW baseline data, and 

to ensure data remains comparable within and between PAWS Sites.  The results of each 

monitoring cycle will be reviewed to inform management and, potential future monitoring 

requirements.   

Resourcing / Timeframe 

Table 4.2: Summary of programme of tasks and monitoring for PAWS restoration 

Phase Task Monitoring 

Pre-construction Not applicable Not applicable 

Construction Not applicable Not applicable 

Operation Restoration prescriptions 

PAWS 1-6, dependent on 

monitoring results. 

Monitoring in five year cycles.   

 

Decommissioning Restoration prescription PAWS 

1-6, dependent on monitoring 

results. 

Monitoring in five year cycles.   
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5 Japanese Knotweed 

Overarching Aims and Vision 

5.1 The Brechfa Forest will not be compromised by uncontrolled spread of Japanese Knotweed.  

Background 

5.2 Japanese knotweed Fallopia japonica is a non-native invasive perennial plant.  It is capable of 

causing structural damage to built structures and the dense stands it forms will out-compete 

native flora to create a monoculture of poor habitat for native fauna.   

5.3 The species is listed on the Wildlife and Countryside Act 1981 (as amended), Schedule 9.  Whilst 

there is no statutory requirement for landowners to remove the plants from their property, it is an 

offence to plant or otherwise cause to grow in the wild.  Further legislation may apply to activities 

such as disposal of materials infested with Japanese knotweed, and to herbicide control of the 

plant. 

5.4 In the UK, Japanese knotweed spreads by vegetative growth of rhizome fragments (underground 

stem), crown fragments (base of the stem), or by rooting of stem material (most likely where 

nodes remain attached); a new plant may develop from tiny fragments of tissue (<1g in weight).  

The extent of the rhizome system is dependent, for the large part, on the ground conditions but 

guidance generally considers it to grow to a depth of 3m and diameter of 7m from the nearest 

growing stem.  The majority of the rhizome exists in the upper layers of topsoil.  Disturbance, for 

example by scraping the surface crowns and rhizomes using an excavator, or cutting of the stems 

can stimulate the production of increasingly dense growth, and exacerbate the spread of the 

plant. 

5.5 Measures to prevent the spread of Japanese knotweed will be implemented during felling and 

construction of the wind farm in accordance with the Environment Agency’s knotweed code of 

practice (Environment Agency, undated).  Long term control15 of two specific stands identified 

within the wind farm site is set out here: 

 south of the access track to Turbine 5 (SN47716 31350); 

 west of Turbine 6, away from the scheme footprint (SN47878 31077).      

Objectives 

Objective 5.1:  Long term control of known stands of Japanese knotweed within the 

application boundary 

5.6 Following construction of the wind farm, the extent of each stand of Japanese knotweed as 

identified above will be re-measured and mapped to update the baseline data.  The stands will be 

treated through application of systemic herbicide by a competent and qualified person until each 

has been eradicated.  The precise formulation of herbicide will be determined by the contracting 

body in agreement with the HMP Advisory Committee in accordance with current best practice 

guidance.  Application will be localised to the stands requiring control.   

                                                
15

 The HMP commits to the long-term control of Japanese knotweed.  The term ‘eradication’ is not considered appropriate given the 

propensity of the species to remain dormant below ground following herbicide application.  Subsequent disruption of the rhizome may 

reinvigorate growth.  There is also a residual risk of re-infestation from off site or upstream. Lack of above ground growth cannot be 

taken as evidence that eradication has been achieved. 
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5.7 A systemic herbicide is absorbed through the leaf surface.  It is therefore most effective to apply 

herbicide in early summer (e.g. May/June when plant height is 0.5-1.0m), when there is 

maximum leaf area for absorption and when the plant is actively growing to ensure the chemical 

is taken to the rhizome.  Spring and late summer treatment are also acceptable but less effective.  

Late application may be impractical or unsafe, e.g. spraying chemical on plants over 1.5m in 

height.  

5.8 Where shoots are over 1.5m in height or are obscured by dead stems, making safe and thorough 

application difficult, stems should be cut before herbicide application.  Cut material should be 

removed from the treatment area to allow effective spray contact with the remaining crowns and 

subsequent emergent growth (0.5-1.0m).  Note that cut material should be treated as 

contaminative unless entirely dried. 

5.9 Two herbicide applications may be required depending on the herbicide formulation – the first is 

to arrest growth, essentially limiting the height and vigour of the plant, and the second later in 

season (August/September), whilst the plant still shows signs of growth.   

5.10 Each application will entail a follow-up check to assess its effectiveness, i.e. that the entire stand 

has been treated.  A period of at least 21 days after spraying should be left between the 

application and follow-up check.  Re-application will be carried out where necessary. 

5.11 Monitoring will be carried out during the herbicide application to ensure it has been effective.  The 

control programme is anticipated to be carried out for a minimum period of three years.  Review 

of the control programme will be carried out at Year 3 to determine future management 

requirements.  In the event that above ground growth remains, the herbicide application will be 

continued or revised as appropriate. 

5.12 Monitoring will continue through the lifetime of the wind farm to ensure the stands do not re-

establish i.e. above ground growth in the surrounding 10m radius remains absent.  In the event 

that stands re-establish, the control programme will be reviewed and reinstated. 

Constraints on Management 

5.13 The HMP commits to long term control of the two known Japanese knotweed stands recorded 

during the baseline surveys for the wind farm planning application.  Control of new infestations 

within the application boundary and existing infestations within the wider forest lie beyond the 

scope of the HMP.   

Prescriptions 

Japanese knotweed 1 

5.14 Accurately measure, mark and map the location of each infestation to update the baseline 

following felling and construction.  The extent of each stand should be clearly marked, for 

example, using low, marker posts. 

Japanese knotweed 2 

5.15 First, localised application of systemic herbicide to the stands identified for control during early 

summer, e.g. May/June when plant height is 0.5-1.0m.  Appropriate consents will be obtained in 

advance fromNRW.  Contracting staff will have the appropriate National Proficiency Tests Council 

certification.   

Japanese knotweed 3 

5.16 Follow-up check to assess the effectiveness of each application.  Follow-up checks should be 

completed at least 21 days after spraying. 

5.17 Where there is evidence that the entire stand has not been treated, re-application of herbicide will 

be carried out where necessary. 
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Japanese knotweed 5 

5.18 Second, later season application, e.g. August/September whilst the plant still shows signs of 

growth and will take the systemic herbicide into the rhizome. 

Japanese knotweed 6 

5.19 Follow-up check of second application.  Re-application where necessary. 

Japanese knotweed 7 

5.20 Review success of the control programme at Year 3.  In the event that above ground growth 

remains, the programme of herbicide application will be continued or revised as appropriate. 

Japanese knotweed 8 

5.21 Following successful control, an annual check in late spring/summer to search for above ground 

Japanese knotweed growth in the immediate vicinity.  This monitoring for re-establishing growth 

will continue through the lifetime of the wind farm (to Year 25).   

5.22 Where above ground growth of Japanese knotweed is detected, the control programme will be 

reviewed and reinstated. 

Targets 

5.23 The target for Objective 5.1 is to achieve long-term control of the two Japanese knotweed 

infestations.  This is defined by the absence of above ground growth in the immediate vicinity. 

Monitoring 

5.24 As set out in the prescriptions above, monitoring will include: 

 follow-up checks after each application during the control programme to ensure it is effective; 

 annual checks of the location of each stand throughout the lifetime of the wind farm to monitor 

for re-establishing Japanese knotweed growth. 

5.25 Monitoring results will feed into an annual monitoring report which identifies the necessary 

requirements in line with objective 5.1.  

Resourcing 

5.26 Indicative resourcing is as follows: 

 Accurately measure, mark and map each infestation – estimated to require half an hour per 

stand, plus subsequent mapping; 

 Herbicide application – estimated to require half a man day for both stands.  Two applications 

may be required each year depending on the herbicide formulation selected.  Follow-up checks to 

determine the effectiveness of each application may be completed by a suitably qualified member 

of operations staff.  The control programme of herbicide application and follow-up checks is 

anticipated in Years 1 to 3, with review of success in Year 3; 

 Monitoring – following successful implementation of the control programme, annual checks to 

search for re-establishing Japanese knotweed growth may be completed by a suitably qualified 

member of operations staff.  The vegetation at the location of each infestation estimated to be 

checked within an hour.   
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Timeframe 

Table 5.1: Summary programme for implementation of tasks and monitoring for 
Japanese knotweed 

Phase Task Monitoring 

Pre-construction Preparation of CMS to specify 

measures to prevent spread of 

the species during felling. 

 

Not applicable 

Construction CMS to prevent spread of the 

species during construction. 

Not applicable 

Operation Prescription 1 to measure, 

mark and map each 

infestation. 

Prescriptions 2 to 7 to treat 

infestations successfully. 

Prescriptions 3 and 6 to 

maintain effective control. 

Prescription 8: to maintain 

throughout lifetime of the 

wind farm. 
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6 Bryophytes 

Overarching Aims and Vision 

6.1 To encourage and maintain a healthy and diverse bryophyte assemblage within Brechfa Forest.  

To increase our knowledge of lower plant distribution within the forest and techniques for their 

translocation and conservation. 

Background 

6.2 Previously recorded, rare bryophyte species in the locality are listed in Table 6.1.  The habitat 

requirements of which will be used to determine suitable receptor sites for their translocation.  

These bryophytes include two Red Data book species, one BAP priority species and several county 

rarities.  Such species typically include those associated with quarries, humid woodland, cliff faces 

and rocky outcrops.  Of these, only quarry habitat will be directly affected by the construction of 

the Brechfa Forest West Wind Farm. 

Table 6.1: Bryophyte species of at least county rarity previously recorded in the local 
area 

Species Status Habitat 

Awl-leaved swan-neck moss 

Campylopus subulatus 

Red Data Book 2 Borrow pits, quarries, gravelly, 

sandy places including track 

edges, gravel parking and old 

tarmac. 

Cut notchwort (moss)  

Tritomaria exsecta 

Red Data Book 2 and the 

single known Carmarthenshire 

site for this species 

Decaying wood. 

Forklet moss 

Dicranella subulata 

Carmarthenshire rarity Acidic ground including borrow 

pits and quarries.  

Petty featherwort (liverwort)  

Plagiochila exigua 

At the southern edge of its UK 

range 

Mainly sessile oak woods or in 

humid ravines. It can be 
abundant on decaying logs. 

Autumn flapwort (liverwort) 

Jamesoniella autumnalis 

One of only two known 
Carmarthenshire sites 

Rocky surfaces in humid and 

shady ravines. 

Spotty scalewort (liverwort) 

Frullania fragilifolia 

A county rarity Base-enriched rocks, especially 

near the coast. Also occurs 

occasionally on tree bark. 

Thread-moss 

Pohlia bulbifera 

Carmarthenshire rarity Borrow pits, quarries. 

Objectives 

Objective 4.1:  Ensure bryophyte species of particular nature conservation value are not 

negatively impacted by wind farm construction 

6.3 Prior to construction, a survey will be conducted by a suitably qualified bryologist to identify 

populations of bryophytes of conservation interest (of at least county rarity) within or immediately 
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adjoining the scheme footprint.  The survey area will be walked and suitable habitats searched for 

populations of rare bryophyte species.   

6.4 In the event that any potentially impacted populations are identified, suitable translocation 

receptor sites will be selected.  Suitable receptor sites will be identified within Brechfa Forest by 

the bryologist in agreement with NRW (to ensure relocated populations are safeguarded from 

future forestry management operations), dependent on the populations that are identified for 

translocation.  

6.5 Translocation will be carried out in advance of works commencing.  

Objective 4.2:  Where bryophyte translocation is required, to increase our knowledge of 

the methods for, and success of, translocation 

6.6 The species of concern are typically colonisers of relatively open and disturbed habitat types.  The 

probability of success of such translocation is therefore considered to be high.  Post-translocation 

monitoring will be carried out in Years 1 to 5 following relocation to assess success in terms of 

maintaining species presence and species abundance.  The findings will be shared with the HMP 

Advisory Committee, to inform future conservation efforts for these species.  

Constraints on Management 

6.7 During the planning and design of translocation, consultation with NRW as well as the County 

Bryophyte Recorder is essential to ensure each receptor area is not only suitable in terms of 

ecological compatibility but also can be safeguarded in the long term.  

Prescriptions 

Bryophytes 1  

6.8 Searches for rare/scarce bryophyte species will be carried out in the appropriate habitats during 

between autumn and early spring16 .  Where presence is established, each population will be 

recorded as follows:  

 location using GPS.  Where precise locations cannot be achieved through GPS, appropriate field 

markers may be used for future reference; 

 photographic record (including context and close-ups of the population); 

 an estimate of abundance.  Where species are conspicuous owing to size, colour and other 

characteristics, this is anticipated to use either percentage cover or DAFOR, within a stated area; 

 observations regarding the condition of the feature (JNCC, 2005) e.g. stable, decreasing, 

favourable; 

 notes on environmental parameters that may threaten the species currently or in the future 

including signs of natural habitat succession; 

 notes on habitat/micro-habitat. 

6.9 The detailed survey methodology will be specified by the bryologist in collaboration with the 

County Bryophyte Recorder and with NRW. 

Bryophytes 2  

6.10 Where Prescription Bryophytes 1 identifies any potentially impacted populations, suitable 

translocation receptor sites will be identified.  Receptor sites selection will consider the following 

parameters: 

                                                
16

 Seasonality enables identification of ephemeral species in advance of tree canopy coming into leaf. 
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 similar habitat type and context to the donor site, including ground conditions, hydrology, aspect, 

surrounding vegetation and shading; 

 located away from areas of felling or areas of forest subject to operational or recreational impacts 

that may be subject to significant, detrimental disturbance in the future;  

 avoid disturbance of any notable populations already present in the immediate vicinity which can 

be retained and protected. 

Bryophytes 3  

6.11 Translocate bryophytes using relocation of entire vegetation turfs, even where small populations 

are identified, to maximise the likelihood of success.  Collection and relocation will ideally be 

completed during a single day to avoid storage of turfs.  The detailed methodology will be 

determined by the bryologist, dependent upon the species concerned and their locations.   

6.12 The seasonal timing of translocation to maximise likelihood of success will be advised by the 

bryologist, dependent on the species concerned.  It will take into account seasonal periods of 

growth and dormancy.  

Bryophytes 4  

6.13 Establish permanent quadrats at translocation receptor locations, centred on the relocated 

specimen(s) and the percentage cover or DAFOR recorded to allow systematic monitoring of 

broad-scale changes in abundance in the future.  Photographs will be taken to allow subsequent 

production of diagrams showing the position and size of specimens/turfs (traced from quadrat 

photographs and used as overlays) (Hill et al., 2006). 

Targets 

6.14 Detailed targets by which the success of the translocation can be monitored will be devised 

following completion of the searches for rare/scarce species and formulation of a specific 

approach.  Targets will be dependent on the population(s) of each species requiring 

protection/translocation.  As reflected in the monitoring set out below, targets are likely to focus 

on establishment success rates, measured through both presence and abundance of species. 

Monitoring 

6.15 Monitoring objectives will be targeted to the species, colony size, etc concerned.  In general 

terms, objectives will seek to: 

 maintain the species presence; 

 maintain species abundance – measured through number and size of colonies. 

 The monitoring methodology, determined by the bryologist, will reflect the survey and 

translocation methods to allow cross-comparison of the data between years and locations.   

6.16 Monitoring surveys will be completed annually in Years 1 to 5 following translocation.  The need 

for further survey requirements will be reviewed at Year 5.  

Resourcing 

6.17 Indicative resourcing is as follows: 

 walkover survey – estimated to require one hour (max) per habitat patch surveyed, plus 

reporting.  Field survey is anticipated to be completed within four man days (32 hours field 

survey).  A detailed translocation proposal would also be required where populations of at least 

county-rarity are identified;  



 

 Brechfa Forest West Wind Farm HMP 47 September 2015 

 translocation – if required, each population will be collected, relocated and recorded within a day.  

Relatively small populations are anticipated to be relocated, which can be completed by hand, 

although larger turfs may be encountered and moved using an excavator bucket or available 

forestry machinery; 

 monitoring – approximately 1 day by a bryologist in the field, plus 1 day reporting. 

Timeframe 

Table 6.2: Summary programme for implementation of tasks and monitoring of 
bryophytes 

Phase Task Monitoring 

Pre-construction Prescription 1 - Targeted 

bryophyte survey in advance 

of construction (autumn - 

early spring17).  

Prescription 2 - Where 

potentially impacted 

populations are identified, 

receptor sites for translocation 

will be identified and prepared.  

Prescription 3 – Translocation 

to undisturbed areas within 

Brechfa Forest. 

Prescription 4 to monitor 

translocated population(s) 

Year 1 to 5 post translocation. 

Construction Not applicable Continuation of prescription 4 

to monitor to Year 5. 

Thereafter, further survey 

requirements will be reviewed. 

 

 

                                                
17

 Seasonality enables identification of ephemeral species in advance of tree canopy coming into leaf and vascular plant growth ‘hiding’ 

the mosses and liverworts. 
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7 Feature 5: Nightjar 

Overarching Aims and Vision 

7.1 Brechfa Forest will support a stable population of successfully breeding nightjar in the long-term.  

Background 

7.2 Nightjar is an Annex 1 species protected under the European Birds Directive and is therefore of 

high nature conservation importance.  Surveys of the wider Brechfa West Forest in 2013 and 

2014 both recorded a total 12 male territories and 11 nests within the site.  

7.3 The Wales Woodland Strategy (WWS) and NRW policies have guided the delivery of a multitude of 

benefits (conservation being one) within the context of a predominantly upland coniferous forest.  

The numbers of nightjar currently found within the forest demonstrates that this approach is 

resulting in habitats suitable for breeding nightjars. Whilst the overarching aim of the HMP is to 

ensure the Brechfa Forest will support a stable population of successfully breeding nightjar in the 

long-term, due to the cyclical management of such a forest the availability of suitable breeding 

habitat, and subsequently, the number of breeding territories is likely to fluctuate in the short 

term (I.e. between years).  As a result, interpretation of population trends within the Study Area 

will need to be undertaken over several years, and in light of wider Regional, National and Global 

population trends to determine the effect of the HMP in achieving this overarching aim.         

7.4 The ornithology chapter of the ES identified that construction of a wind farm within Brechfa 

Forest, without appropriate mitigation in place, could result in the disturbance or displacement of 

nightjar, or the masking of calls (churring) by turbine noise.  These may result in changes in 

nightjar foraging behaviour, distribution of breeders, reduced breeding success and lower 

survival.  In general, it is assumed that the severity of potential negative impacts on nightjar is 

positively correlated to the proximity of the birds to turbines.   

7.5 In accordance with the Brechfa Forest West Wind Farm ES, it will be important to mitigate any 

impacts of the development on nightjar, particularly on breeding, and to monitor the population.  

It is essential that reasonable and precautionary mitigation based on extant data is provided 

during construction and operation to ensure that potential impacts on the species are minimised.   

Disturbance 

7.6 Disturbance of nightjar includes effects and activities that cause these birds to forage away from 

turbines and wind farm infrastructure.  Potential for disturbance is greatest during construction 

and decommissioning phases.  The ES identified potential for disturbance after mitigation at 

Brechfa Forest West Wind Farm to be of negligible significance. 

Displacement of breeders 

7.7 Breeding nightjar may be displaced by increased human activity, alteration of nesting habitat 

during construction and decommissioning, turbine presence, movement of rotor blades or by the 

noise created during turbine operation.  If displaced, nightjars may not move far if alternative 

nesting habitat is available nearby.  The ES identified the effect of displacement to be of negligible 

significance at the Brechfa Forest West Wind Farm. 

Collision 

7.8 The ES identified potential for collision risk at Brechfa Forest West Wind Farm to be of negligible 

significance, primarily due to the flight behaviour of his species. 



 

 Brechfa Forest West Wind Farm HMP 49 September 2015 

Masking effect of turbine noise 

7.9 Turbine noise could potentially mask nightjar churring, though no data on such masking are 

available.  Noise may affect the ability of male nightjars to attract mates or reduce productivity.  

Potential for masking of calls is greatest near to turbines.  In the absence of data on masking, the 

ES took a precautionary approach and identified the potential risk to be of moderate significance 

at the Welsh scale and negligible significance at the UK scale.  The ES noted that the FDP is key to 

providing suitable nesting habitat away from the turbines and therefore reducing potential 

masking effect.  Crucially, the effect of turbines on nightjar nesting in proximity is unknown and 

this HMP provides an opportunity to further our understanding of this type of potential effect on 

nightjar. 

Objectives 

7.10 Objectives for the nightjar are as follows: 

 Objective 8.1:  Maintain the breeding nightjar population at the Brechfa Forest West Wind Farm 

Site. 

 Objective 8.2: Mitigate any significant detrimental impacts on nightjar identified through the 

monitoring programme as being directly associated with the Brechfa Forest West Wind Farm. 

 Objective 8.3:  Maintain the availability of suitable habitat (heathland, clear fell, and re-stocked 

forestry plantation aged 0-20 years) for nightjar.  

 Objective 8.4: Determine the effect of wind turbines on the nightjar population and nesting 

success (as part of the nightjar monitoring programme) and implement appropriate measures as 

part of the HMP as appropriate. 

7.11 Specific prescriptions designed to achieve each of these objectives are detailed below. 

Prescriptions 

Overview 

7.12 Little is known about nightjars in an upland forest habitat, and little is known about the effects of 

wind farms on nightjars.  A flexible survey and monitoring scheme that looks at number of 

breeding males and productivity aims to collect data that might measure effects and ascertain 

whether or not the population of nightjar at Brechfa Forest West is being maintained in the 

presence of the wind farm.  However, an annual review during the first five years and a five-year 

review will allow methodology to be adapted and new monitoring and possible research to be 

undertaken (See Monitoring section below).   

7.13 Data will be collected that will ascertain the degree of potential impacts on nightjar previously 

identified in the ES, ensure that mitigation is adequate and potentially form the basis of 

modifications to the proposed mitigation.  Monitoring data will be used to progressively review the 

mitigation programme during the 25 year lifetime of the wind farm.  The data will also contribute 

to the wider body of scientific knowledge, informing future impact assessments of other wind farm 

developments on nightjar. 

7.14 Monitoring of suitable habitats will be undertaken within the wider Brechfa Forest West as per 

baseline surveys undertaken to date.  Monitoring will include survey for churring males and nest 

searches to assess productivity.  Data on numbers and location of churring males have been 

presented in the ES and existing survey reports, and provide a baseline.  In the first five years of 

the life of the wind farm, data collection will aim to determine if unforeseen or unappreciated 

effects occur. 

7.15 Enhanced survey, research and monitoring (e.g. telemetry work, monitoring nightjar in relation to 

measurements of turbine noise, etc.) may be adopted as a result of reviews of the data.  Specific 

objectives for enhanced monitoring will be agreed with the HMP Advisory Committee. 
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7.16 The objective of conservation management for nightjars is to provide reasonable and 

precautionary mitigation based on extant data during construction and operation to ensure that 

potential impacts on the species are minimised.  

7.17 The WWS and NRW policies have already provided habitat that in in 2013 and 2014 supported 12 

churring males and 11 nests.  This population will therefore form the baseline population for 

interpretation of the monitoring results.  Assuming that the FDP and access track infrastructure 

(See 7.20) will provide consistently available nesting opportunities for nightjars away from the 

immediate area of turbines where turbine noise could mask the churring of males, no significant 

effects are foreseen.   

7.18 Annual review of monitoring data and a review at the end of the first five years after construction 

will provide the opportunity for the HMP Advisory Committee to advise upon changes or 

enhancements to the monitoring scheme.  If effects are documented the HMP Advisory Committee 

may seek to change or enhance survey and monitoring methodology.  The monitoring findings will 

recognise that significant trends in population change are likely to be evident only over several 

years and will also need to take into account nightjar population trends at the wider UK scale.  If 

the monitoring findings indicate that the wind farm is adversely affecting nightjar numbers or 

breeding success within Brechfa Forest West, appropriate remedial measures will be implemented.  

These are likely to include consideration of the following: 

 Switching off or feathering turbines at key times, both seasonally and temporally.         

 Altering habitat management to encourage / discourage nesting at certain locations. 

7.19 As managers of the Welsh Government Woodland Estate, NRW promote and deliver the 

sustainable management of woodlands to increase their value to society and the environment.  

Conservation management forms a part of this overall aim.  Under current forestry management 

regimes, the availability of habitat suitable for nightjar at Brechfa Forest is spatially and 

temporally dynamic.  One objective of conservation management is that the combination of 

forestry and wind farm land uses at the site endeavours to maintain a stable area of accessible, 

suitable habitat for a nightjar population to breed successfully.  Creation of habitat suitable for 

nightjar may be achieved as a direct result of the wind farm development and as a result of future 

forest management. 

7.20 As a direct result of the wind farm development, some sections of the existing access track 

infrastructure will be widened and new tracks constructed.  Until trees are c. 20 years, replanted 

areas may provide nesting and foraging opportunities for nightjars, especially when adjacent to 

larger areas of suitable nesting habitat created by normal forestry operations under the FDP.  In 

any case, felling of trees along tracks, widening of existing tracks and creation of new tracks will 

increase age diversity of patches of trees in the forest, and this could benefit the invertebrate 

species upon which nightjars feed.        

7.21 Permanent felling alongside access tracks will result in an area of 9.86ha of non-coniferous 

habitat.  Much of which is likely to provide suitable habitat for nesting and feeding.  To increase 

the area available to nightjar for nesting, habitats alongside new and existing access tracks will be 

managed to maintain and establish a mosaic of heathland, grassland and scrub communities (See 

Section 3).  Although such habitat patches are small relative to the size preferred by nightjar for 

nesting, these areas may become attractive to nesting and foraging nightjars, particularly if 

adjacent to larger areas felled by NRW as part of the management of the wider forest.  Recent 

surveys in 2013 and 2014 recorded nest locations along existing road verges and also found a 

preference for nesting within areas of re-stocked coniferous woodland older than 13 years.   

7.22 Habitat types in which nightjars may nest and forage will be created within the 47m radius 

demised area around turbines (See Section 3).  So as to not overestimate the potential benefit 

or detriment to nightjars or underestimate the potential disturbance caused by operational 

turbines, and in light of the low probability of collision, the net effect was considered zero or near-

zero as part of the ES.  Monitoring of churring males and nesting productivity as set out below 

may clarify whether such management around turbines in upland forests have the potential to 

benefit nightjars. 
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Nightjar 1 

7.23 Ensure that the 47m radius demised area around each turbine is kept free of vegetation 

exceeding 0.5m height.  (See Section 3)  

Nightjar 2 

7.24 Ensure that areas within forestry felled for new and existing access tracks will re-colonise 

naturally; the precise cutting regime to maintain habitats will be informed by monitoring (Section 

3).  This will provide potential nesting areas for nightjar, especially if adjacent to larger areas of 

forest that, during the life time of the wind farm, are felled. 

Nightjar 3 

7.25 Carry out nightjar survey and monitoring during the first five years post-construction, and at five 

yearly intervals thereafter until decommissioning.  

Nightjar 4 

7.26 Implement possible changes in survey and monitoring, research and mitigation that might be 

indicated by outputs of monitoring. 

Nightjar 5 

7.27 Implement adjustments to the HMP habitat objectives specified in Section 3 as informed by 

monitoring results and recommendations as appropriate. 

Constraints and Opportunities with Relation to Management 

7.28 The WWS and NRW policies have created a forest area that in 2013 and 2014 supported 12 male 

nightjar territories and 11 nests.  It is expected that it should continue to provide a relatively 

stable amount of nesting habitat consistently over the life of the wind farm.  NRW is currently 

developing its conservation policy relevant to nightjar, and has identified it as a priority species 

(Dyda et al 2009).  Potential constraints may occur where the monitoring results and 

recommendations relating to other HMP objectives conflict with those identified for nightjar.  For 

example, vegetation at the base of turbines may benefit nightjar whilst adversely affecting bats.  

Such instances will need to be assessed and addressed on a case-by-case basis by the HMP 

advisory group to ensure the most appropriate course of action is followed. 

Targets 

7.29 The target of Objective 8.1 is to establish a meaningful monitoring programme that provides 

information on potential effects of the Brechfa Forest West Wind Farm on breeding nightjars, 

informs potential enhanced monitoring and supplemental mitigation during the lifetime of the 

wind farm, and provides basic data on nightjar breeding from an upland forest. 

7.30 Objective 8.2 foresees the possibility that unpredicted impacts may occur, and will only require 

the setting of detailed targets if monitoring indicates negative effects of the wind farm on 

nightjars. 

7.31 Within the context of the WWS and NRW FDP, which have created habitats that currently support 

12 male nightjar territories and 11 nests, the target of Objective 8.3 is to maintain the extent of 

suitable habitat available to nightjar nesting and foraging in the Brechfa West Forest for the 

lifetime of the wind farm.  

7.32 The target of objective 8.4 will be to determine the effect of wind turbines on the nightjar 

population and nesting success.  This is a crucial target because it will have knock-on effects for 

the implications for all other targets and objectives.  For example, the success of nightjar nesting 

in proximity to turbines may have far reaching implications in determining the requirement for 

focusing nightjar specific enhancements elsewhere. 
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7.33 Annual meetings of the HMP Advisory Committee will be convened, most likely in winter so that 

previous year results will be available and so that enough time is available to implement changes 

to monitoring in advance of the time when nightjars are in Brechfa Forest. 

Monitoring 

7.34 Nightjar monitoring will be carried out for churring males and for nesting and productivity.   

Monitoring will commence the year prior to construction, and continue through the construction 

phase and annually for at least five years post construction.  Monitoring results will be reviewed 

annually by the HMP advisory committee.  At the end of five years, monitoring data will be 

reviewed by the HMP Advisory Committee to determine whether a continuance of annual 

monitoring is warranted or if less frequent monitoring would be appropriate.  If less frequent 

monitoring is sufficient then surveys will be no less frequent than five yearly following the initial 

5-year period until the end of the wind farm’s life.    

Churring males 

7.35 The methodology to survey for churring males will be the same as that used for the ES, thus 

allowing comparisons between pre- and post-construction time periods.  Surveys for churring 

males will be conducted during at least three visits on dry days and low wind conditions, 

separated by at least two weeks during the period May – July.   

7.36 Surveys for churring males will occur in the breeding season prior to start of construction.  Annual 

monitoring in the May-July period will occur during construction and for the first five years of 

operation.  At the end of each year a report will be produced and a review of the monitoring will 

be made by the HMP Advisory Committee to determine if monitoring effort and methodology are 

sufficient, and to make adjustments if necessary.  At the end of the first five year period data will 

be reviewed by the HMP Advisory Committee to decide whether continued annual monitoring is 

necessary.  If not, then an appropriate monitoring schedule will be decided by the HMP Advisory 

Committee, and in any case monitoring of churring males will occur at least every five years until 

the end of the life of the wind farm (e.g. at 10, 15, 20 and 25 years).     

Nightjar productivity 

7.37 Searches for nightjar nests and collection of data on productivity would provide other measures 

by which effect can be monitored, and would supplement scarce information on nightjar ecology 

in upland forests (most data are from lowland areas of heath).   

7.38 Nest searches are undertaken most efficiently by a team of about 4-6 trained and experienced 

searchers who look for females flushing from nests in hotspots indicated by behaviour of females 

or known-paired males.    

7.39 A trained team will conduct the searches annually in the year before construction, during 

construction and for the first five years of operation.  At the end of each year a report will be 

produced and a review of the monitoring will be made by the HMP Advisory Committee to 

determine if monitoring effort and methodology are sufficient, and to make adjustments if 

necessary.  At the end of the first five year period data will be reviewed by the HMP Advisory 

Committee to decide whether continued annual monitoring is necessary and informative, and 

maybe suggest a different schedule of monitoring. 

7.40 Nesting and productivity monitoring methodology will be agreed with the HMP Advisory 

Committee in advance and may change during the wind farm’s lifetime in order to better 

understand effects and adapt mitigation.  Searches for nightjar nests can cause desertion, 

especially when eggs are newly laid, so it is important that monitoring is part of a scientific study 

that will provide information on nightjar ecology.  

Other monitoring 

7.41 It is not known whether or to what extent nightjars are affected by wind farms.   The FDP and 

planned permanent felling of trees along access tracks away from the scheme’s footprint will 

provide nesting opportunities away from turbines and so minimise effects that might act upon 
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nightjar numbers or productivity in the forest.   Monitoring of churring males and nightjar 

productivity initially aim to determine if there is any measurable effect.  Other monitoring and 

data collection may be useful in understanding effects and adjusting mitigation.  For example, 

collection of data on turbine noise may be important if there are indications that it may affect 

nightjar breeding, and using radiotelemetry may allow nightjar movement in the forest to be 

better understood.  If indicated by the results of monitoring of churring males and nightjar 

nesting further monitoring, scientific studies or implementation of new mitigation (e.g. changes in 

habitat prescriptions) would be agreed with the HMP Advisory Committee. 

Resourcing 

7.42 Monitoring and survey costs are estimated as follows: 

 churring males – five man-days per year field work, two man-day results analysis and reporting 

in years of the survey; 

 productivity monitoring – training of searchers: 2-5 days for trainer, 8-16 man-days for 

searchers.  Envisioning the use of mostly the same search team in all years, most training will 

occur in Year 1.  Nest searches across 12 territories are estimated to entail about 16-24 man 

days, two-man days results analysis and reporting in years of survey; 

 other monitoring – dependent on type and methodology to be determined by the HMP Advisory 

Committee. 

Timeframe 

Table 7.1: Summary programme for implementation of tasks and monitoring of nightjar 

Phase Task Monitoring 

Pre-Construction Felling along access tracks and 

47m radius demised area 

around each turbine.  

Survey for churring males, and to find 

nests and estimate productivity during the 

breeding season prior to construction.  

Construction Habitat establishment as 

specified in Section 3 – 

including wetland swales and 

shrub vegetation at base of 

turbines 

Survey for churring males, find nests and 

estimate productivity.   

Operation Within the 47m radius demised 

area, maintain vegetation 

height below 0.5m to ensure 

scrub does not develop.   

Maintain vegetation along 

access tracks as set out in 

Section 3. 

Tasks will be reviewed as 

appropriate, following annual 

review of monitoring survey 

results (see right). 

Annual survey for churring males and nest 

searches Years 1 to 5.   

Annual review of surveys to allow for 

amendment of monitoring protocol, guide 

research and review effectiveness of 

mitigation.  

Review frequency of monitoring in Year 5 to 

determine if less frequent monitoring is 

sufficient. 

Minimum of five-yearly surveys from Year 5 

to end of wind farm life (Year 25). 
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8 Bats  

8.1 Bat monitoring has been specified as part of this HMP because monitoring findings will directly 

influence habitat management.  For example, if monitoring concludes that adverse effects are 

occurring, subsequent remedial mitigation strategies such as changes in habitat management 

prescriptions may be required.      

Overarching Aims and Vision 

8.2 To maintain the population and diversity of bats within Brechfa Forest in the long term  

Background 

8.3 All British species of bat are protected under the Wildlife and Countryside Act 1981 (as amended) 

Schedule 5.  It is an offence to deliberately kill, damage or take (Section 9(1)) a bat; to 

intentionally or recklessly disturb a bat whilst it occupies a place of shelter or protection (Section 

9(4)(b)); or to deliberately or recklessly damage, destroy or obstruct access to a bat roost 

(Section 9(4)(c)).  Given the strict nature of these offences, there is an obligation on the 

developer and owner of a site to consider the presence of bats.   

8.4 In addition to the above legal protection, soprano pipistrelle, lesser horseshoe bat, greater 

horseshoe bat, barbastelle, Bechstein's bat, noctule and brown long-eared bat are also priority 

species listed on the UK Species and Habitats of Principal Importance for Conservation in England.  

Under the NERC Act, 2006 the Government has a duty to ensure that parties take reasonable 

practicable steps to further the conservation of these species. 

EcIA Summary  

8.5 The BFWWF ES chapter summarised that the site was used by at least nine bat species. While 

these included a low number of records of nationally rare species, such as greater horseshoe, 

barbastelle and Nathusius’ pipistrelle, the majority of the activity recorded during the surveys was 

common pipistrelle. There are records of six bat species, including common pipistrelle, brown 

long-eared and Myotis spp. bats roosting within 15km of the site.  The following open-air foraging 

species, considered at high risk from turbine associated mortality were recorded: 

 Serotine Eptesicus serotinus; 

 Noctule Nyctalus noctule; 

 Common pipistrelle Pipistrellus pipistrellus; 

 Soprano pipistrelle Pipistrellus pygmaeus; 

 Nathusius pipistrelle Pipistrellus nathusii. 

8.6 No roosts were identified within the site during the EcIA surveys and it is considered unlikely that 

any significant roosts were present. Bat activity levels were found to be highly variable between 

survey locations, ranging from zero to over 40 passes per hour. Activity was generally low across 

most of the site, with two areas of higher activity identified in the region of Turbines 5 to 7 

(towards the southern end of the site) and between Turbines 17 and 18 respectively.  

8.7 Overall activity levels recorded from ground level were found to be greater than those recorded at 

canopy height, although the opposite trend was found for Plecotus spp., Nyctalus spp., barbastelle 

and serotine. There was also considerable temporal variation in activity levels, at monthly, nightly 

and hourly scales.  
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8.8 The low bat activity levels recorded across most of the site during the April and October surveys 

suggest that the site is not situated along any important migration routes. 

8.9 The ES predicted the effect of habitat loss and lighting to be of negligible significance.  The 

scheme is likely to increase the extent and connectivity of suitable foraging habitats whilst no 

operational lighting is proposed. 

8.10 The ES concluded that bat mortality, as a result of the effects of direct collision of bats with the 

turbine blades and barotrauma caused by changes in air pressure close to turbine blades, is likely 

to be of negligible to minor significance for bat species of high collision risk.    

Requirements of the Development Consent Order   

8.11 Planning requirement 15 of the DCO states that the HMP shall include measures to: 

‘monitor the impact on bats in years 1, 2 and 5, with such monitoring to include mortality 

surveys. If, following consideration of the monitoring results the relevant planning authority 

reasonably believes it to be necessary to do so, further monitor and/or mitigate the impact of the 

authorised development on bats’ 

8.12 In accordance with the Brechfa Forest West Wind Farm ES, and in order to comply with the above 

planning requirement, it is necessary to monitor bat activity and mortality during operation of the 

wind farm to establish whether the wind farm is adversely affecting bat populations, and if so, to 

determine where such effects are occurring, to enable appropriate remedial mitigation to be 

implemented.  The monitoring objectives and methods are described below.  

Relevance of Habitat Management  

8.13 The Brechfa Forest West Wind Farm has been designed to ensure that turbines are located away 

from habitat features likely to provide favourable movement corridors and foraging habitat for 

bats such as tree lines, and riparian corridors.  Nevertheless, felling and subsequent 

establishment and management of vegetation is likely to alter bat behaviour within the site.  Such 

changes may increase the risk of bat mortality as a result of bat collision and barotrauma.   

8.14 No habitat features which would provide preferred movement corridors for bats (e.g. trees and 

scrub) will be permitted within the demised radius of turbines to discourage bats from moving 

close to turbines.  Marshy and acid grassland and heathland habitats will be established at the 

bases of turbines and will be managed to restrict their growth to below 0.5m in height.  Such 

habitats may provide suitable foraging conditions for bat species, including high risk bat species 

such as Noctule and Leisler’s which forage in open habitats.  Given the absence of trees and 

scrub, such areas will be relatively exposed and located a minimum of 50m from preferred 

movement corridors.  When taken into account along with the findings of the EcIA, the risk to 

bats associated with vegetated turbine bases has been considered acceptable.  Nevertheless, 

monitoring will seek to determine whether there is an increased and unacceptable risk to bats at 

vegetated turbine bases, and where significant impacts are predicted, appropriate remedial 

measures (e.g. habitat management) will be implemented as detailed below.           

Objectives   

8.15 The objectives of bat monitoring were formed in light of the findings of the ES which predicted the 

effect of habitat loss and lighting to be of negligible significance, and bat mortality, as a result of 

direct collision and barotrauma, to be of negligible to minor significance for bat species of high 

collision risk.  As a result, the overall aim of bat monitoring is to determine whether the scheme is 

killing bats and if so, whether the numbers being killed are sufficient to constitute a significant 

effect at the Local Scale and whether such impacts can be successfully mitigated.  In order to 

achieve this aim, the following objectives must be met:  

 Objective 8.1: to quantify the number and species of bats being killed at the site, both spatially 

and temporally. 

 Objective 8.2: To determine the effect of weather on bat activity at turbine locations and how this 

relates to bat mortality. 
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 Objective 8.3: To establish the levels and changes in bat activity at turbine locations throughout 

the bat active period and how this relates to bat mortality. 

8.16 The method designed to achieve the above objectives is detailed below.  

Monitoring Method 

8.17 Detailed methods for bat monitoring are provided below and illustrated in Figures 8.1 and 8.2 in 

Appendix 2.  Monitoring, including bat mortality survey, will be undertaken in years 1, 2 and 5 

and will be reviewed after each survey period by the HMP Advisory Committee to determine 

whether remedial action is required to mitigate the effects of the development on bats.  At the 

end of year 5, the data will be reviewed by the HMP Advisory Committee to determine whether 

monitoring should continue in years 10, 15, 20 and 25 post-construction.   

8.18 Surveys will also be undertaken in 2016, prior to operation of the wind farm.  The aim of the 2016 

surveys will be to identify the levels of bat activity at each turbine location, thereby updating the 

baseline post-construction.  The 2016 surveys may also inform refinements to the methods 

outlined below.      

8.19 The approach outlined herein is indicative.  Given the likelihood of newly emerging research and 

guidance in this field, the approach and methods used may require modification in accordance 

with updates in best practice guidance.  The approach may also need to be modified in light of the 

findings of pre-operation surveys as detailed below.   

Pre-operation Surveys  

Acoustic Survey 

8.20 Pre-operation survey requirements are shown in Figure 8.1 in Appendix 2. Automated static 

detectors utilising omni-directional microphones will be located at ground level at each turbine 

base.  Detectors will be deployed prior to turbine operation between August-September 2016, to 

align with the time of year when the risk of bat mortality at wind turbines is greatest.  

Undertaking the pre-operation surveys in 2016 maximises the duration of time elapsed post-

felling and is therefore considered likely to provide a more accurate indicator of bat activity at 

turbine locations than surveys completed during 2015.    

8.21 The aim of the pre-operation surveys is to enable a comparison of relative bat activity levels 

between turbine locations, to identify locations where subsequent elevated monitoring would be 

most appropriate.  High risk species which forage in open areas, including noctule, Leisler’s and 

serotine have low frequency calls designed for locating prey in open habitats.  Subsequently, their 

calls are typically detected at distances of up to, and in excess of, 100m.  Therefore, ground level 

detectors are expected to provide an accurate reflection of relative differences in activity levels of 

target species between turbine locations.  

Manual Activity Transects 

8.22 Manual transect surveys will be undertaken monthly between April – October along the transect 

routes shown in Figure 8.1 to increase our understanding of bat spatial and temporal activity 

patterns across the turbine locations prior to operation.   Manual transect surveys will be 

undertaken in line with best practice guidance18.  They will commence 15 minutes prior to dusk 

and continue for 3 hours after sunset.  Transects will involve surveyors walking a pre-determined 

route slowly.  Bat call data will be recorded using automated zero crossing and/or full spectrum 

bat detectors and surveyors will also use heterodyne detectors to aid detection and identification 

of bats in the field. 

8.23 The findings of the pre-operation surveys will be reviewed on completion and where necessary will 

be used to inform refinement of the proposed bat monitoring prescriptions outlined below. 
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Operational Monitoring 

Acoustic Survey  

8.24 The locations of static detectors are shown in Figure 8.2 in Appendix 2.  During operation of the 

wind farm, static detectors will be deployed at the base of 10 of the 28 turbine locations. Acoustic 

monitoring will be undertaken continuously between April-October.  Turbine bases will be 

vegetated with grassland and heathland communities not exceeding 0.5m height.   

8.25 Turbine monitoring locations have been located to focus on areas where relatively higher levels of 

bat activity were recorded during the baseline surveys, and in situations where the probability of 

encountering ‘high risk’ (e.g. aerial hawking species) is likely to be higher, such as areas located 

adjacent to open pasture, river valleys or those positioned near to watersheds of upland 

headwaters.  The final number and location of automated static detectors will be informed by the 

findings of the pre-operation surveys described above. 

8.26 Detectors with omni-directional microphones and weather resistant casing will be used.  If 

possible microphones will be elevated onto the turbine column, preferably within the diameter of 

rotor sweep.  In addition, the selected model of detector will remain consistent across the site to 

simplifying post-monitoring analysis and interpretation of data.   

8.27 During operation, detectors will be inspected monthly or more as appropriate to download data, 

check successful operation and replace batteries, if required.  Any faulty or missing detectors will 

be repaired or replaced.      

Bat Carcass (Mortality) Searches  

8.28 Bat carcass searches will be undertaken at each turbine using specialist dog handler teams.  

Research has shown that dogs are significantly more effective at detecting bat carcasses than 

humans, with carcass detection remaining high even in vegetated habitats19.  Therefore, the use 

of experienced and specially trained search dogs and handlers is proposed to minimise search bias 

and differences in carcass detectability between vegetated and non-vegetated turbine locations.  

8.29 Searches will be undertaken on three consecutive days per turbine for the months of April-July 

and October.  During August and September, when bat mortality is typically highest, intensive 

searches will be undertaken on alternate days at each turbine.  Carcass searches will commence 

immediately after dawn to minimise the potential for carcass removal by predators.    

8.30 This approach has been selected to maximise the likelihood of finding bat carcasses, which is 

essential in enabling predicted bat mortality to be accurately estimated.  This approach has also 

considered the number of turbines which can be covered in a single day.  Dogs can typically 

search a turbine base within 1 hour.  Therefore, a dog can be expected to survey approximately 7 

turbines in a single day.  It is likely that at least two dogs/handlers will be required per survey 

visit to enable 14 (50%) of turbines to be searched in a single day.     

8.31 Bat carcasses will be collected to enable accurate species identification using DNA where required.   

Meteorological Data 

8.32 Simultaneous daily collection of meteorological data including wind speed, temperature, and 

precipitation will be undertaken at a single turbine location within the site, alongside acoustic 

monitoring and bat carcass searches to identify the effect on levels of bat activity at turbine 

locations.  The location of meteorological data collection will be determined on commencement of 

surveys and will be positioned to reflect typical habitat conditions at turbine locations within the 

site.        

Remedial Actions 

8.33 The trigger threshold for remedial measures will be linked to ‘significance’ in line with the CIEEM 

guidelines for EcIA.  Remedial measures will be triggered by an impact predicted to be of 

significance to bats at the Local level or greater.  For geographic context, the local level is 
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considered to represent the site boundary plus a 2km radius.  A significant effect would be 

triggered where the level of bat mortality is considered to reduce the ability of the bat population 

at the Local scale to sustain a viable and stable population, as informed by monitoring.    

8.34 The requirement for and design of remedial measures will depend upon the findings and 

conclusions of monitoring and specific measures will be developed as appropriate to mitigate and 

significant impact predicted (those considered significant to bat populations at the Local scale or 

above).  Where significant impacts are predicted, potential remedial options may include, but are 

not limited to, the following measures: 

 Habitat management to reduce/remove the suitability of habitats in the vicinity of turbines.  

 Feathering of turbines during the bat active season to ensure that their operation cuts in only 

above certain wind speeds at certain times of year.  This will be informed by an assessment of 

the effects of meteorological variables on bat activity and mortality at turbine locations. 

Resourcing 

8.35 Resourcing is specified in Section 10. 

Timeframe 

Table 8.1: Summary Programme for Implementation of Tasks and Monitoring of Bats 

Task Year  Timing 

Post felling/pre-operation   

Acoustic Monitoring 2016 Continuous during August-

September 

Manual Activity Transects 2016 Monthly survey April-October 

Operation   

Acoustic Monitoring 2017, 2018, 2021 (Review in 

2021 to determine future 

frequency). 

Continuous - April to October 

inclusive  

Bat Carcass Searches 

(dog/handler)  

As above 3 days at each turbine per month: 

April-July and October 

Alternate days (15 days) at each 

turbine per month: August-

September 

Meteorological data 

collection 

As above Continuous - April to October 

inclusive 

Review of impacts, 

habitat prescriptions and 

monitoring requirements  

As above  Annually commencing November  
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9 Implementation of HMP 

Roles and Responsibilities 

9.1 It will be the responsibility of RWE Innogy as the wind farm developer to ensure that the HMP is 

implemented in accordance with the specifications detailed herein for the 25 year lifetime of the 

wind farm.  RWE will therefore assume the lead role and responsibility in ensuring tasks are 

undertaken in accordance with the necessary timings specified.  Many of the on-site monitoring 

tasks and overseeing of method statements and ensuring adequate implementation by 

contractors during construction will be undertaken by the Ecological Clerk of Works, who will be 

appointed prior to commencement of construction works.  Following construction, RWE will 

manage and oversee the operation of the wind farm including implementation of the requirements 

set out within this HMP.      

9.2 The role of CCC and NRW will be primarily advisory in that they will provide support and advice as 

necessary to ensure that HMP prescriptions and objectives are appropriate, realistic, successfully 

implemented and in accordance with the requirements set out in Condition 15. In addition, CCC 

will have the role of ensuring that, as a planning requirement, the HMP is delivered, and as such 

the development is compliant with the consent granted. 

Reporting 

9.3 Monitoring of specific features will be undertaken in line with the following timeframes in years 1-

5: 

 Habitats between A485 and forestry – May to mid-July 

 Forestry habitats – May to mid-July 

 PAWS – April to August 

 Japanese knotweed – April to August 

 Bryophytes – Autumn to winter 

 Nightjar – May to August 

 Bats – April to October  

9.4 In line with these timings monitoring reports will be provided by end of December in each given 

year. 

Photographic Records 

9.5 A baseline photographic record of the site will be completed prior to construction in 2015.  

Photographs will be mapped using 6 figure grid references and accompanied by comments as 

appropriate, including a compass orientation.   A photographic record will be repeated every 5 

years.  This will provide a valuable aide memoir and will include the specific habitat features 

including (but not limited to): 

 All turbine locations 

 Access track verges (including areas subject to heathland/grassland seeding, turf translocation, 

tree and hedge planting) 

 Water courses 

 Access tracks  

 Open areas 
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 Wetlands/swales 

 Hedgerows 

 Grassland enclosures 

 Ditches 

 Tree lines/treealong access track 

 Access gates 

 Quarries 

 HMP Advisory Group Meetings 

9.6 HMP advisory group meetings will be undertaken annually as a minimum.  A regular annual 

meeting will occur during January/February to enable the previous year’s monitoring reports to 

have been circulated and reviewed.  This timing also facilitates a suitable lead in time for 

implementing any necessary changes to the majority of HMP prescriptions for the coming growth 

season.  Representatives from the following key stakeholder groups will be invited as a minimum: 

 RWE – Project manager  

 RWE - ECoW (during construction) 

 RWE – Environmental management team representative 

 NRW – Forestry specialist 

 NRW – Conservation specialist (species and habitats) 

 NRW – Water specialist 

 CCC – (including ecologists and environmental specialists) 

 Land agent – representative of land tenants along access track between A485 and forest  

9.7 Additional HMP Advisory Group meetings may be required as appropriate.  Particularly where 

decisions on management prescriptions are required to align with seasonal timing constraints.    

RWE will give a minimum of 10 working days’ notice of required attendance prior to HMP 

meetings.    

Sharing of Data 

9.8 Monitoring data will be provided to CCC and West Wales Biodiversity Information Centre in a 

suitable format (i.e. Microsoft Excel for data, and ArcGIS for mapping). 
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10 Resourcing 

10.1 Planning Requirement 15 specifies that ‘the habitat management plan shall identify the resources 

needed to carry out the relevant activities’.  A summary of indicative resourcing requirements are 

therefore provided in Table 10.1 below.   

10.2 Detailed prescriptions in terms of requirement for, and timing and frequency of tasks are detailed 

within specific topic sections above.  This will be largely dependent on the monitoring findings.  

The majority of tasks specified will be undertaken by contracted specialists with appropriate 

expertise as specified below.  Time and costs associated with the specified tasks will vary in line 

with market forces as part of the bidding and tendering process.  Compliance of tasks will be 

monitored on site by the ECoW (during construction) and overseen by the RWE environmental 

management team (during operation) who will attend advisory group meetings. 

Table 10.1: Resourcing Breakdown 

Task Frequency 
years 1-5 

Frequency 
year 6-25 

Expertise 
Required 

A485 Access Track       

Preparation/ Planting       

Creation of hedge banks  (fields 1-3) once n/a Experienced 
landscape 
contractor  

Planting of hedgerows  (fields 1-3) once n/a Experienced 
landscape 

contractor  

Installing of tree guards (field 1, 2 and 4) once n/a Experienced 
landscape 
contractor  

Installing stock-proof fencing (all fields) once n/a Experienced 
landscape 
contractor  

Tree planting  (fields 1,2 and 4) once n/a Experienced 
landscape 
contractor  

Seed preparation - scarifying/ploughing of 
access track verges  (fields 1-3) 

once n/a Experienced 
landscape 
contractor  

Collection and seeding of green hay and 

yellow rattle  (fields 1-3) 

once n/a Experienced 

landscape 
contractor  

Planting of native scrub 'corner copses'  
(fields 3 and 5) 

once n/a Experienced 
landscape 
contractor  

Planting of native scrub/woodland (field 6) once n/a Experienced 
landscape 

contractor  

Establishment of native tussocky grassland  
(field 6) 

once n/a Experienced 
landscape 
contractor  

Preparing scarified/ploughed ground for turf 
translocation  (field 7 west)  

once n/a Experienced 
landscape 
contractor  

Translocating turf from field 7 east to field 7 

west   

once n/a Experienced 

landscape 
contractor  
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Task Frequency 
years 1-5 

Frequency 
year 6-25 

Expertise 
Required 

Overseeding field 7 west with heather seed   n/a Experienced 
landscape 
contractor  

Creating varied topography and preparing 
ground for seeding  (field 7 east) 

once n/a Experienced 
landscape 
contractor  

Seeding ground with heather seed mix  (field 

7 east) 

once n/a Experienced 

landscape 
contractor  

Maintenance/ Monitoring       

Replacement of failed hedgerow specimens 
and filling of notable gaps  (fields 1-4) 

annually as required Experienced 
landscape 
contractor  

Light hedge trim in winter (fields 1-5) annually 
years 2-5 

annually Experienced 
landscape 
contractor  

Hedgerow cutting in late winter  (fields 1-5) n/a 3-yearly, 
from years 
11-25 

Experienced 
landscape 
contractor  

Replacement of failed tree specimens and 
filling of notable gaps (fields 1,2 and 4) 

annually as required Experienced 
landscape 
contractor  

Tree watering (fields 1,2 and 4) as required n/a Experienced 

landscape 
contractor  

Maintenance of tree stakes, tree guards, ties 
and mulch mats  (fields 1-5) 

annually years 10, 
15, 20 

Experienced 
landscape 

contractor  

Mowing grassland in late summer (fields 1-3) twice 
annually 

twice 
annually 

Experienced 
landscape 

contractor  

Weed spot treatments (fields 1-3) annually as required Experienced 
landscape 
contractor  

Hay cut, turning and tedding  (fields 1-3) annually annually Experienced 
landscape 
contractor  

Mowing of marshy grassland  (field 1) 3-yearly 3 yearly Experienced 

landscape 
contractor  

Replacement of failed native scrub specimens 

and filling of notable gaps  (fields 3 and 5) 

annually as required Experienced 

landscape 
contractor  

Coppicing 50% of native scrub 'corner copse'  
(fields 3 and 5) 

n/a years 7, 15, 
20 and 25 

Experienced 
landscape 

contractor  

Replacement of failed scrub/woodland 
specimens  (field 6) 

annually as required Experienced 
landscape 
contractor  

Mowing of native tussocky grassland  (field 6) bi-annually bi-annually Experienced 
landscape 
contractor  

Spot treatment of dominant weeds in native 
tussocky grassland  (field 6) 

annually as required Experienced 
landscape 
contractor  
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Task Frequency 
years 1-5 

Frequency 
year 6-25 

Expertise 
Required 

Grazing of heathland/grassland in field 7 n/a 5-6 months 
per year, 0.3 
LU/ha 
maximum 
grazing 
density 

landowner/  
tenant  

Quadrat monitoring of marshy grassland 
(field 1) 

annually, 
from years 

1-5 

years 10, 
15, 20, 25 

Experienced 
Ecologist 

Quadrat monitoring of access track grassland 
(fields 1-3) 

annually years 10, 
15, 20, 25 

Experienced 
Ecologist 

Quadrat monitoring of heathland (field 7) annually years 10, 
15, 20, 25 

Experienced 
Ecologist 

Monitoring of hedgerows, trees and scrub 
(fields 1-4) 

annually years 10, 
15, 20, 25 

Experienced 
Ecologist 

Interpretation of monitoring results, reporting 
and planning 

annually years 10, 
15, 20, 25 

Experienced 
Ecologist 

Forestry       

Preparation/ Planting       

Felling of trees around turbines and access 
tracks 

once n/a NRW or 
approved 
forestry 

contractor  

Removal of tree stumps around turbines and 
access tracks 

once n/a NRW or 
approved 

forestry 
contractor  

Mulching, grounding, chipping and spreading 

of tree stumps 

once n/a NRW or 

approved 
forestry 
contractor  

        

Maintenance/ Monitoring       

Mowing of vegetation in de-stumped areas in 

late autumn/winter 

annually 

years 1-3 

3 year 

rotation 

NRW or 

approved 
forestry 
contractor  

Brush-cutting of vegetation in stumped areas 
in late autumn/winter 

annually 
years 1-3 

3 year 
rotation 

NRW or 
approved 
forestry 
contractor  

Cutting/ coppicing of native scrub along rear 
2m track edge band 

5 year 
rotation 

5 year 
rotation 

NRW or 
approved 
forestry 
contractor  

Phase 1 habitat mapping around turbines and 
access track verges 

annually years 10, 
15, 20, 25 

Experienced 
Ecologist 

Fixed point quadrat surveying around 
turbines and access track verges 

annually years 10, 
15, 20, 25 

Experienced 
Ecologist 

Interpretation of monitoring results, reporting 
and planning 

annually years 10, 
15, 20, 25 

Experienced 
Ecologist 
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Task Frequency 
years 1-5 

Frequency 
year 6-25 

Expertise 
Required 

Remedial actions resulting from monitoring, 
eg. seeding, herbicide treatment 

annually years 10, 
15, 20, 25 

Experienced 
landscape 
contractor / 
NRW or 
approved 
forestry 
contractor  

PAWS       

Restoration of PAWS undertaken by NRW n/a n/a NRW or 
approved 
forestry 
contractor  

Japanese Knotweed       

Identification, measuring and mapping of all 

stands 

once n/a Experienced 

Ecologist / 
contractor 

Systemic herbicide application twice a 

year, from 
years 1-3 

as required Experience 

Japanese 
knotweed 
specialist 
contractor 

Follow-up check twice a 
year, from 

years 1-3 

n/a Experienced 
Ecologist / 

contractor 

Monitoring to ensure stands do not re-
establish  

annually 
year 4, 5 

years 10, 
15, 20, 25 

Experienced 
Ecologist / 
contractor 

Bryophytes       

Walk over survey once n/a Experienced 
Bryologist 

Detailed survey for rare/ scarce species by an 
experienced bryologist 

once n/a Experienced 
Bryologist 

Receptor site identification and translocation 

proposal 

once (if 

required) 

n/a Experienced 

Bryologist 

Translocation of impacted specimens once (if 
required) 

n/a Experienced 
Bryologist 

Fixed point quadrat surveying of translocated 
specimen locations 

annually, 
from years 
1-5 

years 10, 
15, 20, 25 

Experienced 
Bryologist 

Interpretation of monitoring results, reporting 
and planning 

annually years 10, 
15, 20, 25 

Experienced 
Bryologist 

Further actions to be determined by 
monitoring results 

      

Nightjar       

Training of nest searchers (trainers) once  as required Experienced 
ornithologist 

Training of nest searchers (searchers) once  as required Experienced 
ornithologist 

Nightjar nest searches annually years 10, 
15, 20, 25 

Experienced 
ornithologist 

Nightjar surveys of churring males annually years 10, 
15, 20, 25 

Experienced 
ornithologist 

Reporting a review of monitoring results and 
survey methods 

annually years 10, 
15, 20, 25 

Experienced 
ornithologist 

Possibility of enhanced survey and 

management to be determined by results 

      

Bats       

Pre-construction surveys       

Activity transects       
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Task Frequency 
years 1-5 

Frequency 
year 6-25 

Expertise 
Required 

  monthly (7 
times) in 
year prior to 
operation 

n/a Experienced 
bat 
Ecologists 

Installation of static detectors August  once in year 
prior to 
operation 

n/a Experienced 
bat 
Ecologists 

Maintenance checks of static detectors in 
April - October 

twice (Aug-
September) 

n/a Experienced 
bat 
Ecologists 

Analysis of static detector recordings once in year 
prior to 
operation 

n/a Experienced 
bat 
Ecologists 

Reporting and assessment of findings and 

refinement of monitoring  

once in year 

prior to 
operation 

n/a Experienced 

bat 
Ecologists 

Operational monitoring       

Installation of static detectors in April annually 
year 1,2 and 
5 

annually 
year 10. 15, 
20, and 25 

Experienced 
bat 
Ecologists 

Maintenance checks of static detectors in 
April - October 

monthly (7 
times) Apr-
Oct years 
1,2 and 5 

Monthly (7 
times) Apr-
Oct years 
10, 15, 20, 

25 

Experienced 
bat 
Ecologists 

Analysis of static detector recordings annually, 
years 1,2 
and 5 

annually 
years 10, 
15, 20 and 

25 

Experienced 
bat 
Ecologists 

Monthly bat carcass searches in April - July 
and October 

3 days per 
month, 
years 1,2 
and 5 

3 days per 
month, 
years 10, 
15, 20 and 
25 

Specialist 
trained dog 
and handler  

Alternate day bat carcass searches in August 
and September 

15 days per 
month, 
years 1,2 
and 5 

15 days per 
month, 
years 10, 
15, 20 and 
25 

Specialist 
trained dog 
and handler  

Reporting and assessment of impacts, 

monitoring and management 

annually, 

years 1,2 
and 5 

annually 

years 10, 
15, 20 and 

25 

Experienced 

bat 
Ecologists 
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Appendix 1: ES Habitat Loss Calculations 

Habitat type Area 

(ha)20 

Scheme footprint  

(incl. buffers as listed 
in Table 13.31) 

Permanent felling to 

47m radius around 
turbines 21 

(natural 
recolonisation of 
herb layer) 

Temporary felling  

(restocking to be 
determined by FCW) 

Area loss 

(ha)  

 

% loss  Area loss 

(ha)  

% loss  Area loss 

(ha) 

 

% loss  

Acid dry dwarf 

shrub heath 
1.41 0 0 0 0 0 0 

Coniferous recently 

felled woodland 
22.31 1.76 7.89 2.91 13.04 3.42 15.33 

Coniferous 
scattered trees 

4.09 0.04 0.98 0.07 1.71 0.05 1.22 

Continuous 
bracken 

0.38 0.02 5.26 0 0 0 0 

Dense/continuous 

scrub 
1.92 0.07 3.65 0.12 6.25 0.04 2.08 

Dry heath/acid 

grassland mosaic 
0.11 0 0 0 0 0 0 

Earth bank 2.82 0.24 8.51 0.37 13.12 0.20 7.09 

Hardstanding 18.43 8.16 44.28 2.03 11.01 1.61 8.74 

Improved 

grassland 
15.48 3.21 20.74 0.02 0.13 0.02 0.13 

Marshy grassland 2.60 0.19 7.31 0.01 0.38 0.03 1.15 

Marshy 
grassland/scattered 
scrub 

3.94 0.02 0.51 0.07 1.78 0.76 19.29 

Plantation 

coniferous 
woodland 

639.44 26.09 4.08 42.16 6.59 84.71 13.25 

Plantation mixed 

woodland 
1.54 0 0 0 0 0 0 

Poor semi-

improved grassland 
0.08 0.01 12.50 0 0 0 0 

Quarry 0.15 0.15 100.00 0.13 86.67 0 0 

Scattered scrub 0.26 0.09 34.62 0 0 0 0 

Semi-improved 

acid grassland 
0.10 0.02 20.00 0 0 0 0 

Semi-natural 
broad-leaved 
woodland 

3.32 0.10 3.01 0.07 2.11 0 0 

                                                
20

 Calculated across the site; as set out in Paragraph 13.50 this includes the PDA plus red line application boundary surrounding the 

access route to the A485. 

 
21

 Note that felling areas overlie the scheme footprint; therefore, the habitat loss calculations for felling and the scheme footprint 

cannot be combined to a single figure as this would lead to some double counting.  Quarry habitat, for example, will be lost to the 

scheme footprint alone.  
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Habitat type Area 
(ha)20 

Scheme footprint  

(incl. buffers as listed 
in Table 13.31) 

Permanent felling to 
47m radius around 
turbines 21 

(natural 

recolonisation of 
herb layer) 

Temporary felling  

(restocking to be 
determined by FCW) 

Area loss 
(ha)  

 

% loss  Area loss 
(ha)  

% loss  Area loss 
(ha) 

 

% loss  

Semi-natural 
mixed woodland 

0.40 0 0 <0.00 <0.00 0 0 

Standing water 0.05 0 0 0 0 0 0 

Tall ruderal herbs 0.06 0.02 33.33 0 0 0 0 

Wet dwarf shrub 

heath 
3.36 0.12 3.57 0.17 5.06 0.32 9.52 

Wet heath/acid 

grassland mosaic 
6.78 0.43 6.34 1.16 17.11 0.33 4.87 

Total 729.05 40.75 5.59 49.30 6.76 91.49 12.55 
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Appendix 2: HMP Figures  

Figure 2.1: HMP Access track masterplan  

Figure 2.2: Access track cross-sections 

Figure 3: Habitat prescriptions within forestry 

Figure 4: PAWS Areas 

Figure 8.1: Pre-operation bat monitoring 

Figure 8.2: Operational bat monitoring 
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Construction compounds
Areas where relatively increased levels of
bat activity recorded previously

Manual Activity Transects
Activity transects undertaken monthly.
April - October (inclusive)

Acoustic Survey

!

Continuos automated detector at base
of each turbine.  August - September
(inclusive) 2016
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Figure 8.2:
Operational Bat Monitoring
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Bat carcass searches by specialist
dog/handler.  Monthly searches April -
July & October.  Intensive Monday -
Friday searches August - September.

Static detectors

")
Ground level automated detectors
at turbine bases - Total 10




