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[bookmark: _Toc161402249]Introduction 

Located in western Pembrokeshire, the rural village of Simpson Cross is home to a collection of cottages, farms, and stables, and is focused around the main road link from Haverfordwest to St Davids.  The 69 acres of land studied for this management plan is owned by Summerhill farm, which lies just outside the Pembrokeshire National Park boundary and is largely compiled of a mix of lowland farmland and hedgerows.  There is a mix of agricultural practices occurring at the farm including horse breeding, livestock grazing and crop growing.
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[bookmark: _Toc161560819]Figure 1- Red hatched area shows agricultural land area owned by Summerhill farm (Google Earth base map used)
In order to produce an effective habitat management plan, careful consideration is needed to ensure that there will not be long term irreversible damage caused to the environment or the biodiversity of the area.  In simple terms, the main stages involve thorough planning and a ‘what we have, what we want and how to get there’ approach (Lopez et al., 2023).  Considering the surrounding area (predominantly mixed farmland), it is clear that Summerhill farm is part of a much larger habitat mosaic that relies on wildlife corridors.  Enhancing several small habitats has been focussed on rather than a single large area as this has proven to be effective elsewhere such as Pendre farm, Llanfihangel-y-Creuddyn, Aberystwyth (Farming Connect, 2022).  


[bookmark: _Toc161402250]Legislation

There are several laws and legislation related to the management of habitats within Wales including, The Conservation of Habitats and Species Regulations 2017, The Environment (Wales) Act 2016, the Wildlife and Countryside Act 1981, and the Hedgerows Regulations 1997.  As the plan is concerning farmland, there are also further considerations to be made in regards to the Agriculture (Wales) Act 2023.  Liasing with Natural Resources Wales before any changes are undertaken would provide additional advice, as would consulting the local biodiversity plan and the Pembrokeshire Nature Action Recovery Strategy produced by Pembrokeshire County Council, as these documents provide information on how to improve local and national habitats (PCC, 2017).  
 
[bookmark: _Toc161402251]Current Land Use

The area is currently being used for a mixture of agricultural purposes, crop growing, pasture and for hay production.  Agricultural machinery and quad bike use is causing ground disturbance in poor weather conditions, primarily carving tracks through field access points, and lightly damaging other areas.  A maximum number of 16 horses are present throughout the year, with stables on site for winter months.  Some areas of land are used by third parties for crop growing and mixed livestock grazing.  Current management includes rotating the crop species planted in arable fields to avoid nutrient deficiency in the soils and not allowing livestock (both sheep and cattle) to graze the same area for too long.  Grassland areas are likely to be a mix of acidic and mesotrophic grasslands due to the species currently observed, but further soil testing would be required to verify.























Habitats present include:
1.Hedgerows
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[bookmark: _Toc161560820]Figure 2- Orange lines show the locations of hedgerows (Bing Aerial Imagery basemap used)
2.Grassland[image: ]
[bookmark: _Toc161560821]Figure 3- Areas of grassland with allocated numbers to aid identification (Bing Aerial Imagery basemap used)

3.Lowland Heathland
[image: ]
[bookmark: _Toc161560822]Figure 4- Yellow area shows the location of damp meadow patches (Bing Aerial Imagery basemap used)

4.Tree cover
[image: ]
[bookmark: _Toc161560823]Figure 5- Coloured areas show where there is sparse tree cover in the habitat management area (Bing Aerial Imagery basemap used)
[bookmark: _Toc161402252]Habitat proposal

High level summary of the habitat to be created and managed as part of this HMMP (Habitat Management and Monitoring Plan).

The local biodiversity plan and the state of wildlife in Pembrokeshire report (Rogers, 2016), has identified the habitats and species at most risk in the Pembrokeshire area.  Those relevant to the habit management area are shown in table 1 below.

[bookmark: _Toc161402330]Table 1- Habitats and species most at risk (Rogers, 2016)
	Feature 
	Condition 
	Trend 

	Southern Damselfly 
	Poor 
	Declining 

	Ponds and Lakes 
	Moderate 
	Improving 

	Rivers, Streams & Ditches 
	Moderate 
	Improving 

	Otters 
	Good 
	Stable 

	Hedgebanks 
	Data Deficient 
	Stable 

	Bats 
	Moderate 
	Stable 

	Oak Woodland 
	Moderate 
	Improving 

	Hazel Dormouse 
	Data Deficient 
	Data Deficient 

	Arable Field Margins 
	Data Deficient 
	Declining 

	Farmland Birds 
	Poor 
	Declining 

	Grassland 
	Data Deficient 
	Declining 

	Marsh Fritillary 
	Poor 
	Declining 

	Grassland Fungi 
	Good 
	Stable 

	Kestrel 
	Moderate 
	Data Deficient 

	Chough 
	Moderate 
	Stable 

	Wetland Birds 
	Moderate 
	Stable 











The habitat management of the area should prioritise the categories that are rated poorest or declining, moving onwards to the moderate and stable, and then to good and improving.  If possible, management techniques should be used that benefit multiple categories simultaneously to reduce disturbance, effort, and costs.  

In order to assist in boosting habitat availability and species population the following management is proposed.

· [bookmark: _Hlk161221894]Hedgerow enhancement
· Extending the Purple Moor Grass (Molinia caerulea) and rush pastures along the river
· Planting of Devils-bit Scabious (Succisa pratensis) (DBS)
· Enhance soil health
· Create flower rich meadows
· Create arable field margins 
· Tree planting near SSSI boundary
































[bookmark: _Toc161402253]Baseline Habitat Survey 

The design of the habitat proposal was greatly influenced by baseline information gathered on site.  This included conducting a habitat survey of the area, and completing an environmental checklist in line with a Natural England and Department of Environment, Food and Rural Affairs (DEFRA), HMMP guide (Natural England, 2023).  All grassland areas surveyed are categorised as being of ‘low distinctiveness’ according to biodiversity net gain (BNG) definitions (Townsend, 2022).  HMMP companion guide provides a template to assess the condition of habitats, the completed grassland and hedgerow templates are shown in tables 2 and 3 below.

[bookmark: _Toc161402331]Table 2 - Grassland condition assessment
	[bookmark: _Toc116397846][bookmark: _Toc149323486]Grassland (Low Distinctiveness)


	Condition Assessment Criteria
	Relevant Parcels

	A
	There are 6-8 vascular plant species per m2 present, including at least 2 forbs.
Note - this criterion is essential for achieving Moderate or Good condition.

	None, less than 6 species observed in areas surveyed

	B
	Sward height is varied (at least 20% of the sward is less than 7 cm and at least 20 per cent is more than 7 cm) creating microclimates which provide opportunities for vertebrates and invertebrates to live and breed.
 
	1,2,3,4

	C
	Any scrub present accounts for less than 20% of the total grassland area. (Some scattered scrub such as bramble Rubus fruticosus agg. may be present). 

	All

	D
	Physical damage is evident in less than 5% of total grassland area Examples of physical damage include excessive poaching, damage from machinery use or storage, erosion caused by high levels of access, or any other damaging management activities.

	All display damage from high levels of access

	E
	Cover of bare ground between 1% and 10%, including localised areas (for example, a concentration of rabbit warrens.)

	1,2,3,4



	F
	Cover of bracken Pteridium aquilinum less than 20%.

	All areas

	G
	There is an absence of invasive non-native species (as listed on Schedule 9 of WCA).

	Further surveys required (Phase 1 and National Vegetation Classification (NVC)


[bookmark: _Toc161402332]Table 3 - Hedgerows condition assessment
	Hedgerows


	Condition Assessment Criteria
	Estimated % 

	A1
	Height
>1.5m average along length.
	100

	A2
	Width
 >1.5m average along length.
	 95

	B1
	Gap – hedge base
Gap between ground and base of canopy <0.5m for >90% of length.
	 100

	B2
	Gap – hedgerow canopy continuity
Gaps make up <10% of total length; and no canopy gaps >5m.
	 100

	C1
	Undisturbed ground and perennial vegetation
>1m width of undisturbed ground with perennial herbaceous vegetation for >90% of length:
· measured from outer edge of hedgerow, and
is present on one side of the hedge (at least)
	 30

	C2
	Nutrient-enriched perennial vegetation
Plant species indicative of nutrient enrichment of soils dominate <20% cover of the area of undisturbed ground.
	More detailed surveys required (Phase 1 and NVC)

	D1
	Invasive and neophyte species
>90% of the hedgerow and undisturbed ground is free of invasive non-native plant species (including those listed on Schedule 9 of WCA) and recently introduced species.
	More detailed surveys required (Phase 1 and NVC)

	D2
	Current damage
>90% of the hedgerow or undisturbed ground is free of damage caused by human activities.
	90

	E1
	Tree class (applicable to hedgerows with trees only)
There is more than one age-class (or morphology) of tree present (for example: young, mature, veteran and or ancient), and there is on average at least one mature, ancient or veteran tree present per 20 – 50m of hedgerow.
	50

	E2
	Tree health (applicable to hedgerows with trees only)
At least 95% of hedgerow trees are in a healthy condition (excluding veteran features valuable for wildlife). There is little or no evidence of an adverse impact on tree health by damage from livestock or wild animals, pests or diseases, or human activity.
	100


[bookmark: _Toc161402254]Site baseline and Environmental Information Checklist 

The HMMP requires various factors to be considered to assess the risks or benefits on a local scale, not just the proposed area to be altered. The following categories are not exhaustive, but are of the most relevance to the project site.

[bookmark: _Toc161402255]Statutory / Non-statutory Designated Sites 

The area is not within the Pembrokeshire National Park, however is bordered by the Afonydd Cleddau which is a Special Area of Conservation (SAC) and a Site of Special Scientific Interest (SSSI) (see figure 6).  Consultation with Natural Resources Wales (NRW) regarding any planned changes is essential as poor management of surrounding land could have detrimental impacts upon protected areas.  Additionally, mandatory guidance detailed in GN002 (woodland creation planning guide) and GN009 (priority habitats and deep peat guide) must be followed.  These documents contain information on unsuitable areas and management effects which could impact any existing habitats (NRW, 2023).  This is demonstrated by the Afonydd Cleddau exceeding phosphorus levels during testing in 2017 and 2019, partly due to agricultural run-off and waste water treatment plants in the area (Welsh Government, 2022). 

[image: ]
[bookmark: _Toc161560824]Figure 6- Location of Afonydd Cleddau SAC and SSSI marked by red outline








[bookmark: _Toc161402256]Protected and Notable Species 

NRW have identified small areas of Purple Moor Grass and rush pastures (see figure 7) during the phase 1 habitat survey of Wales 1979-1997 (Data Map Wales, 2024).  A primary objective of the habitat management plan is to expand the area covered by these species to create larger suitable habitat for both the Southern Damselfly (Coenagrion mercuriale) and Marsh Fritillary butterfly (Euphydryas aurinia).   

[image: ]
[bookmark: _Toc161560825]Figure 7- Area of Purple Moor Grass and Rush Pastures marked with black outline

[bookmark: _Toc161402257]Invasive Non-Native Species (INNS) 

There have been no reports of INNS present, and none were identified during the habitat site survey.	

[bookmark: _Toc161402258]Biological Records Plan 

A SSSI creates a portion of the farm boundary which restricts any changes to the waterbody and bank vegetation, the proposals have taken this into account.	

[bookmark: _Toc161402259]Public Access

There is currently no public access / rights of way across any of the land area, this is unlikely to change in the future. Any third parties should be made aware of any habitat management plans to avoid confusion.	




[bookmark: _Toc161402260]Climate

Climatic conditions directly impact all species of fauna and flora (Büntgen et al., 2022).  Phenological mismatch is caused when interacting species alter the timing of regular behaviours (Renner and Zohner, 2018).  Changing climates effect the time of year of spawning or sprouting, the amount of water and sunlight they receive, and temperature. With life cycles no longer in sync, this can have significant effects on the proposed alterations and existing grasslands, hedgerows and the nearby SSSI. 

Analysis of data from the Aberporth weather station (Met Office, 2022) approximately 30 miles north of Simpson Cross shows that the average monthly climatic factors for 2022 were:
Avg Max temp: 13.9°C
Avg Min temp: 8.3°C
Avg rain (mm): 60.3mm
Avg Sun hrs: 120.2 hrs

With provisional 2023 data showing that there was more rainfall and more sun hours, it is predicted that weather extremes will continue to worsen in the future, putting any habitat changes at risk of failure (Arnell et al., 2021). 

[bookmark: _Toc161402261]Geology and Topography

Some of the land is sloping northwards towards the river boundary.  As this area is unsuitable for arable farming, this could be an opportunity to increase tree population to assist in flood mitigation and run off incidents.  This could also simultaneously be a constraint due to the vulnerability of saplings in exposed areas.  

[bookmark: _Toc161402262]Agricultural Land Status

As the land has been used for agricultural purposes in the past, and is categorised as 3b (Data Map Wales, 2024), this should not affect the proposals as it is deemed moderate quality agricultural land producing moderate yield for crops and high yield for grass (Cooke, 2021).

[bookmark: _Toc161402263]Soils and Substrates

Due to the historical land use, the land is likely to have been affected by fertilisers or pesticides to aid crop growth, as well as livestock medications that present in manure.  It would be useful to test the soils for nutrient levels and contaminants to determine whether there are any areas more suitable than others for planting.  Chemically contaminated land would firstly require remediation, while nutrient rich or poor areas would be recommended for specific species of trees and plants. 



[bookmark: _Toc161402264]Hydrology, Drainage and Flood Risk Zones

Drainage is not an issue with water able to enter into the SSSI bordering part of the area.  Reducing the flood risk and peak flow of water into the river could be accomplished by the planting of suitable tree and plant species where possible, this would slow the ingress of water, while also reducing agricultural run-off as demonstrated via the Pontbren Project (Wales Rural Observatory, 2013).  The boundary area with Camrose Brook SSSI is categorised as high risk from flooding from surface water and small watercourses (see figure 8) (NRW, 2024).  Flooding events have occurred regularly for decades creating damp meadow areas, and ideal habitats for purple moor grass.  Any alterations to drainage may require consultation with NRW as it directly affects the SSSI and the flood risk classification assigned to areas downstream.

[image: ]
[bookmark: _Toc161560826]Figure 8 - NRW flood risk map for the area


[bookmark: _Toc161402265]Landscape Character and Designations

Does the landscape character of the site present any constraints or opportunities?  The landscape of the site is relatively level or of a shallow gradient.  Aside from a steeper area of land bordering the SSSI, the landscape does not cause any issues regarding the habitat proposals.

[bookmark: _Toc161402266]Historic Land Use

Summerhill farm can be located on maps dating back as far as 1805 (Ordinance Survey, 1805-1845), and was used for mixed farming practices.  Land that has been agriculturally improved over such a long period may suffer from habitat loss, excessive nutrients, or nutrient deficiency as well as chemical contaminants.  These factors may place constraints on planting locations.    


[bookmark: _Toc161402267]Other 

There are five pylons located across the area supporting a 33kv distribution electrical line (route shown in figure 9 below) (Data Map Wales, 2024) though they should not pose any issues regarding any physical habitat changes.  Although not as powerful as transmission lines that can support higher voltages, they may pose a threat to other species of animal (such as amphibians) due to the production of electromagnetic waves (Biasotto and Kindel, 2018), as well as being an obstacle to birds and bats.

[image: ]
[bookmark: _Toc161560827]Figure 9- Map compiled using Western Power Distribution data shows the route of 33kv Overhead Powerlines (red dotted line) (Data Map Wales, 2024)






 












[bookmark: _Toc161402268]Management Plan Aims and Objectives

[bookmark: _Toc161402269]Enhancement of hedgerows

Thick hedgerows are required for the majority of farmland birds for roosting and feeding purposes (Worcester Biodiversity Partnership, 2018).  In 2022, 10 of the 19 farmland bird populations in Wales were assigned to the ‘Red list’ (Welsh Ornithological Society, 2022).  

Proposed hedgerow management methods include lengthening the time between cuts which improves the berry yield from native species, this also creates a dense structure to increase sheltered areas and nesting habitat (RSPB, 2024).  This can be implemented immediately, with a three yearly rotation between cutting sections to minimise disturbance.  Cutting methods include using a flail which is recommended for large areas and circular saw which provides a cleaner cut and is less likely to encourage disease (The Wildlife Trust, 2024).  Cutting should be undertaken in January or February to avoid bird nesting season and destruction of food sources and flowering plants, making sure to allow a buffer zone of vegetation at least 2 metres wide from the base of the hedge (Tresise, Reed and Chapman, 2021).

Allowing a variety of hedgerow habitats are favoured by small mammals, which as well as small birds, is a primary food source for the Common Kestrel (Falco tinnunculus) (Montoya et al., 2021).  Long term management of hedgerows include ‘gapping up’ to thicken any thinning areas of mature hedgerows and coppicing, which may be required every five years or more.

[bookmark: _Toc161402270]Enhance Purple Moor Grass and Rush Pastures 

The Southern Damselfly (Coenagrion mercuriale) is a freshwater aquatic insect found in nearby Puncheston and Hayscastle Cross, and requires flowing water and suitable vegetation nearby for foraging and roosting (Dalley, 2016).  Although the Pembrokeshire population is likely to be genetically diverse, land management practices as well as topography contribute to the decline of ‘travellers’ introduced to the area, over time causing genetic bottleneck (Watts et al., 2006).  The Purple Moor Grass and rush pastures located near Camrose brook are ideal habitat for the Southern Damselfly and for ground nesting farmland birds.  Extending this along the river bank and minimising any river pollution will benefit any existing communities and attract any nearby populations.  Avoiding disturbing these areas will encourage natural spread if soil conditions are suitable, though this will be a slow process.  Planting of purple moor grass is possible but time consuming and has potential to be unsuccessful due to inappropriate soil conditions.     







[bookmark: _Toc161402271]Planting of Devils bit scabious (Succisa pratensis) (DBS) in damp meadow areas

A Marsh Fritillary (Euphydryas aurinia) population is present in nearby Keeston.  This protected, endangered species of butterfly prefers damp, flower rich meadows with a sole food source, the DBS plant.  This is essential as the Marsh Fritillary lay their eggs on these plants, which are then eaten by the larvae (Ravenscroft, 2021). With a lifecycle spanning 12 months and the adults flying from May to July (Wildlife Trust, 2024), the larvae mostly spend their time within the moor grasses in a web-like structure where mowing would be too destructive.  Alternative light grazing methods involving cattle or horses are recommended (Caeau Mynydd Mawr, 2024) as sheep selectively graze DBS (JNCC, 2024).  Stocking density of horses must also be considered to minimise damage.

Areas marked on the map will not be mowed, but grazed occasionally through the months of June – October to achieve suitable sward height for both the Southern Damselfly and Marsh Fritillary. The spreading of moor grass will occur naturally if the ground remains suitably wet, and the seeding of DBS can occur any time, with the plant reaching maturity within 2 – 5 years (RHS, 2024).  The flowering period for DBS is in October, if these areas are required to be cut or grazed then it is recommended to undertake this twice yearly in April and November (Scherer and Fartmann, 2024).    

Beyond 30 years there will be a mature corridor of purple moor grass tussocks interspersed with DBS that will require occasional grazing by cattle or horses. 


[image: ]
[bookmark: _Toc161560828]Figure 10 - Enhanced areas of Purple Moor Grass, rush pastures and areas of DBS planting
[bookmark: _Toc161402272]Enhance Soil Health

To avoid soil degradation, any land used for crops should minimise reliance on pesticides and fertilisers and consider intercropping techniques to maintain soil health and structure.  Use of machinery to harvest should be avoided if possible, using less invasive methods such as harvesting by hand will minimise land disturbance (M. Tahat et al., 2020).  Soil health and biodiversity will slowly improve over time if these precautions are taken (Yang, Siddique and Liu, 2020).

[bookmark: _Toc161402273]Creation of Flower Rich Meadows

Creating permanent flower rich meadows in areas of grassland would increase invertebrate populations, providing food and shelter for small mammals and ground nesting birds as well as benefiting pollinators that are vulnerable across the UK (Griffiths-Lee, Nicholls and Goulson, 2022).  Parcels 5 and 6 were identified as being least biodiverse and are the smallest, converting these into wild flower meadows would be relatively easy if soil health is sufficient as demonstrated by the habitat restoration scheme undertaken at Good Small Farms, Gloucestershire (Dowen and Walters, 2024). 

Horses would be used primarily to graze the area, and are beneficial due to their patchy grazing technique and preference for taking grass over flowers.  While their trampling helps encourage new growth, overstocking is a concern in smaller areas, with the creation of latrines also being a downside (Schmitz and Isselstein, 2020).  As sheep and cattle are currently available, temporary mixed grazing could also be an option for some of the larger parcels of grassland.  Alternatively, mowing is an option but should be avoided until after July 15th to allow the flowers to set seed (Lincolnshire Wildlife Trust, 2021).

[bookmark: _Toc161402274]Creation of Arable Field Margins 

The creation of field margins also links to the management alterations to preserve grasslands and flower rich meadows.  This would improve the existing field margin habitat which is predominantly mown meadow grass.  Guidance on effective field margins is explained in the UK Biodiversity Action Plan (JNCC, 2008) and includes creating a stepped approach of swards of different heights towards the base of the hedgerow and having buffer strips of sacrificial crops.  These provide ideal habitats for invertebrates which are the primary food sources for vulnerable farmland birds (Bullock et al., 2021).  Cutting restrictions to allow flowers to set seed (after July 15th) also apply to field margins.  Flower rich meadows and field margins may take up to two years to fully establish in the right conditions with long term management involving sensitive grazing and/or cutting regimes.








[bookmark: _Toc161402275]Tree Planting Near SSSI Boundary

Although the planting of trees near the SSSI boundary is to primarily assist with flood management and run off mitigation, the species used, its environmental requirements and location still need to be considered to ensure success. Species selection and planting locations should be discussed with NRW due to the impact it will have on the nearby SSSI. While small areas of afforestation will replace a small area of grassland, it is currently of little agricultural use due to the steep gradient it is located on.  Ecosystem services provided by the trees should also improve the biodiversity of this particular area (Iezzi, De Angelo and Di Bitetti, 2020).  Long term management relies heavily on the species used and whether it is suitable for the location, and will consist mainly of occasional coppicing or thinning, with felling being required if disease is prominent.   


[image: ]
[bookmark: _Toc161560829]Figure 11 - Proposed area of tree planting











[bookmark: _Toc161402276]Monitoring 

Plant species population surveys using quadrats before and after proposals have been implemented, should provide sufficient data as to whether the changes have been successful in regards to flora.  

Regular on-site surveys, photos, and species lists should be carried out to identify any changes in biodiversity, as well as any positive and negative impacts that had not been accounted for.  Ongoing phase 1 and NVC surveys during the first three years are suggested to ensure the success of any planting and management alterations. 

Enhancing key components of wildlife corridors like hedgerows and field margins create several small linked habitats that can help species extend their range over large area and reduce habitat fragmentation.  This management plan builds upon existing habitats to increase the habitats and biodiversity most at risk in the Pembrokeshire and Welsh areas.
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