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Introduction.

This document details a restoration,landscaping and aftercare strategy for the Huntington Lane Surface Mine Site and should be read in conjunction with the Restoration Plan, Drawing No. 191/D03. The aftercare strategy aims to provide a framework for the land rehabilitation of the site and will be supplemented with a detailed programme of works which will be presented each year in the Annual Aftercare Report. An annual aftercare meeting will be held on site in order that all interested parties may discuss the programme for the forthcoming year, inspect the site and catalogue the rehabilitation process.

The restoration scheme includes a range of land types which may be divided into 4 distinct management units:

· Agricultural land

· Woodland pastures

· Woodland plantations and hedges

· Wetland habitats and ponds
In addition to the above land use a network of new and existing rights of way cross the site shown on Plan 191/D03. 

Year 1.

Agricultural land, woodland pastures and woodland compartments.

Following soils replacement all areas will be cultivated and sown with the appropriate grass seeds mixtures, which will be selected varieties approved under the NIAB Recommended Grass and Clover Lists. Stone picking will be carried out to remove surface debris greater in size than will pass through a 100mm grid. Fertiliser will be incorporated into the seedbed in accordance with current best practice detailed in the DEFRA publication, Fertiliser Manual (RB209). All sowing rates are subject to ground conditions being suitable for sward establishment, and the availability of the species listed. Further adjustments may be made to the variation of species, following approval from the MPA.
Temporary grass seeds mixture for use in the agricultural enclosures:

Tetraploid Westerwold Ryegrass

38%
Tetraploid Italian Ryegrass


27%
Intermediate Perennial Rye Grass

35%
Sowing rate 42kg/ha.
The proposed species rich grassland areas, identified on Drawing No. 191/D03, will initially be sown with the temporary grass seed mixture to establish a temporary grass sward, providing soil stability. This will also allow for effective weed control during the early phases of aftercare management. Additional species rich variety will be over-sown at the end of year 1 or during the summer of year 2.  

Grasses   (80% by weight of the mix)


Creeping red fescue

Festuca rubra


30%



Crested dogstail                      
Cynosurus cristatus

20%


Yorkshire fog


Holcus lanatus

10%

Cocksfoot


Dactylis glomerata

10%

Sweet vernal grass                 
Anthoxanthum odoratum
10% 
Common bent


Agrostis capillaris

10%
Creeping bent


Agrostis stolonifera

10%
Herbs    (20% by weight of the mix)

Birds foot trefoil

Lotus corniculatus

20%



Ribwort plantain

Plantago lanceolata

15%

White clover


Trifolium repens

10%

Knapweed


Centaurea nigra

10%
Daisy



Bellis perennis


5%

Meadow vetchling

Lathyris pratensis

10%

Yarrow


Achillia millefolium

10%


Self heal


Prunella vulgaris

10%




Meadow buttercup

Ranunculus acris

5%
  

Ox-eye daisy


Leucanthemum vulgare
5%










Sowing rate 19kg/ha.
Grass seeds mixture for use in the woodland areas:

Creeping red fescue

Festuca rubra



40%

Chewings fescue

Festuca rubra spp commutata
30%

Common bent


Agrostis capillaris


15%
Creeping bent


Agrostis stolonifera


15%
Sowing rate 25kg/ha.

The woodland pasture areas will initially be sown with the woodland grass seeds mixture stated above, in order that effective weed control and woodland ground preparation may be carried out in the first year of aftercare.  It is proposed that additional fine grass and herb species will then be introduced to the woodland pasture sward at the end of year 1 or summer year 2. An over-sowing regime will be used to include species from the list below:

Grasses   (80% by weight of the mix)


Crested dogstail                      
Cynosurus cristatus

45%


Yorkshire fog


Holcus lanatus

19%
Cocksfoot


Dactylis glomerata

18%
Sweet vernal grass                 
Anthoxanthum odoratum
18%


Herbs    (20% by weight of the mix)
Birds foot trefoil

Lotus corniculatus

20%



Ribwort plantain

Plantago lanceolata

15%
White clover


Trifolium repens

10%
Knapweed


Centaurea nigra

10%
Daisy



Bellis perennis


5%
Meadow vetchling

Lathyris pratensis

10%
Yarrow


Achillia millefolium

10%


Self heal


Prunella vulgaris

10%




Meadow buttercup

Ranunculus acris

5%
  

Ox-eye daisy


Leucanthemum vulgare
5%










Sowing rate 19kg/ha.
Should soil restoration of any land type continue late into the season, a suitable 1 year grass ley or winter cover cereal crop may be used to provide soil stability and a temporary ground cover following discussions and agreement with the MPA.

In the agricultural enclosures, soil analysis will be carried out in the January / February following restoration. Fertiliser will be applied in accordance with rates and guidelines detailed in the DEFRA publication, Fertiliser Manual (RB209), considering the established vegetation, and desirable soil phosphate and potassium levels. Weed control and further treatment to the sward will be carried out as required in all the grassland areas.

Grazing and cropping of the agricultural fields and woodland pastures will be allowed to take place over the year when ground conditions are suitably dry. Grazing or the use of non low ground pressure machinery between October 31st and March 31st will not be allowed without prior agreement of the MPA. 

Hedgerows. 

Hedge cams will be prepared in the first summer / autumn following restoration, as ground conditions allow, in readiness for planting in the next available season. The cams will then be planted with the species mixture detailed below, in 2 staggered rows, 300mm apart at a rate of 6 plants per linear metre.

Hawthorn

Crataegus monogyna

65%

Blackthorn

Prunus spinosa
  
10%

Field Maple

Acer campestre

5%

Hazel


Corylus avellana
  
5%

Guelder rose

Viburnum opulus
  
5%
Dogwood 

Cornus sanguinea

4%

Holly


Ilex aquifolium
  
3%

Elder 


Sambucus nigra

2%

Dog rose

Rosa canina


1%

All hedge species will be planted as 40-60cm stock, except the holly which will be cell grown. 

In addition pedunculate oak (Quercus robur) and ash (Fraxinus excelsior) will be planted as hedgerow trees  at random intervals equating to 1 per 20m run of hedge. All field boundary hedges will be protected by livestock fencing in accordance with Drawing No. UKC/LR/01d/1 or UKC/LR/01e/NS. 
Weed control works will be carried out over the year to maintain a weed free cam and 0.5 metre band along each side of the hedge. 

Woodland areas.

The grass sward within the woodland compartments will be maintained over the summer of year 1, during which time weed control works and fertiliser application will be carried out as required. The grass will then be cut to reduce the sward prior to ground preparation by ripping to 45cm depth, at 2.1 metre spacings in readiness for the winter planting season. Single furrow ploughing, over the rip lines, will be carried out in locations where increased drainage is required.

Wetland habitat and ponds.
The ponds and peripheral wetland areas will be formed in accordance with the MPA approved restoration detail to give a varied depth of water and potential for colonisation by riparian species. The banks of the ponds will be constructed with gradients ranging from 15o- 35o from horizontal and depths from 50mm to 4 metres, to allow a greater degree of water edge habitat to be established. 

The pond margins will be planted with the aquatic species detailed below in spring and summer of year 1. This work will be undertaken as growing stock from any neighbouring ponds becomes available in order that locally indigenous stock is transplanted. Additional core plants may be sourced if local stocks are not available. 

Proposed additional core planting stock for use in the pond periphery and wetland areas: 


Common reed

Phragmites australis



Yellow flag

Iris pseudacorus



Reed sweetgrass
Glyceria maxima



Lesser spearwort
Ranunculus flammula
  


Soft rush

Juncus effusus
  

General

Initial drainage works will be carried out to intercept surface run-off and prevent soil erosion. Crossing points will be installed where footpaths and tracks cross the ditches and watercourses utilizing appropriately sized pipes or timber foot bridges to be agreed on site.

The former engineered haul road linking through New Works Wood will be reduced to 3 metres in width, with aggregate removed and utilized for the construction of public rights of way.

Fencing will be carried out as ground conditions allow to protect the newly formed hedge cams, create agricultural enclosures and ensure that the woodland compartments are stock proof.  Post and wire mesh fencing in accordance with Drawing No. UKC/LR/01d/1 or UKC/LR/01e/NS will be used for this operation. Adjacent to public rights of way the specified barbed wire will be substituted with plain fencing wire. Steel field gates will be installed as required to allow access to these enclosures, utilizing the designs shown on Drawing No. UKC/LR/11a.   

Bridleways and restricted byways will be installed as ground conditions allow following restoration and over the initial years of aftercare. Bridleways and restricted byways will be constructed and surfaced to a width of 3 metres using where available, aggregates or tarmac, re-cycled from within the site. Existing and new footpaths will not be surfaced. Field gates, bridle gates, kissing gates and stiles will be installed along the rights of way in accordance with drawings UKC/LR/11a, UKC/LR/15d, UKC/LR/15e and UKC/LR/13b.

At two locations informal car parking areas will be provided to accommodate 5-6 cars. These will be located adjacent to New Works Lane, at the junction of Footpath 36 and on Huntington Lane immediately south of New Works Farm. These will be constructed in conjunction with the other public rights of way.
Year 2.

Agricultural grassland and pastures.
Soils analysis will be carried out in January / February and fertiliser will be applied in the spring in accordance with the rates and guidance detailed in the DEFRA publication, Fertiliser Manual (RB209). Weed control and further treatment to the sward will be carried out as required in all grassland areas following periodic sward assessment. 
Species rich and woodland pastures will be created following sward removal, by either intensive grazing or cutting for a grass forage crop. The fields will be subsoiled to 45cm depth, at 60cm spacings to reduce any compaction. The fields will then be harrowed to provide a surface tilth, suitable for the incorporation of the species rich grass seed mix specified above. This method follows a standard agricultural over sowing technique. Noxious weeds will be treated as required over the year.

A field water supply and drinking troughs will be installed in the fields which will be required for grazing.

Grazing and cropping of the agricultural fields and woodland pastures will be allowed to take place over the year when ground conditions are suitably dry. Grazing or the use of non low ground pressure machinery between October 31st and March 31st will not be allowed without prior agreement of the MPA. 

Woodlands and hedges.
Maintenance of hedgerows will be carried out as per good forestry practice, to keep a 0.5m weed free band along either side of the cam. Failed plants will be beaten up as required to maintain full stocking densities. Hedgerow tree shelters will be straightened and firmed up as required over the year. 

Tree planting works are programmed to take place during the winter period, in the compartments prepared in the previous summer, utilising the species mixtures detailed below. The main woodland blocks will comprise an oak – birch core mixture based on an NVC W10a Quercus robur – Pteridium aquilinum – Rubus fruiticosus, typical sub-community:

Pedunculate / sessile oak
Quercus robur /petraea
30%

Silver birch


Betula pendula

20%

Ash



Fraxinus excelsior 

15%

Downy birch


Betula pubescens

7.5%

Rowan 


Sorbus aucuparia

5%

Gean



Prunus avium


2.5%

Woodland edge shrubs **




  20%  **See list below
The planting density will be 2250 stems per hectare in order to allow sufficient stems for future selection and to increase the potential for the woodland to be managed in an economic and ecologically sustainable manner.
**Woodland edge species will be feathered into the outside 15 metres of the woodland compartments in groups of 25 selected from the list below:- 

Hawthorn


Crataegus monogyna


Hazel



Corylus avellana


Blackthorn


Prunus spinosa


Guelder rose


Viburnum opulus
Crab apple


Malus sylvestris


Holly



Ilex aquifolim

Bird cherry


Prunus padus
All stock will be planted as 40–60cm transplants, except the holly which will be cell grown. 

The inclusion of a diverse woodland edge along the eastern boundary of Short Wood will create a valuable food source for birds and small mammals and will also provide increased shelter at the woodland periphery.  
Along the corridor of the former engineered haul road within New Works Wood, some tree planting will be undertaken to soften the woodland edge. Species to be planted will include oak (Quercus robur), silver birch (Betula pendula), rowan (Sorbus aucuparia) and holly (Ilex aquifolium) reflecting the mature species in New Works Wood.
Where the woodland compartments adjoin the pond and wetland habitat a wet woodland species mixture based on the NVC W6 community will be used:

Common alder


Alnus glutinosa
15%

Crack willow


Salix fragilis

20%

Goat willow


Salix caprea

20%

Grey willow


Salix cinerea

10%

Aspen



Populus tremula
  5%

Downy birch


Betula pubescense
15%

Hawthorn


Crataegus mongyna
  5%

Common sallow

Salix viminalis

10%

Occasional groups of ash (Fraxinus excelsior) will be included in the drier sections of the water course sides.

All growing stock will be 40-60cm transplants, planted at a density of 2250 stems per hectare.

Woodland pastures will have isolated oak and ash planted randomly through the enclosure mimicking the area of woodland pasture to the south of Limekiln Wood already established.    
Maintenance of the woodlands and hedgerows will be carried out with failed plants to be replaced as required to give full stocking.  Herbicide application to maintain a 1m diameter weed free zone around all plants will be carried out to BASIS recommendations. Noxious weed growth will be treated as part of these operations. All woodlands and hedges will be assessed for vermin with protective measures to be taken as required to prevent significant damage.

Wetland habitat and ponds.
The wetland habitat north east of New Works Farm will be monitored over the year with invasive species to be removed as required. The need for additional planting will be assessed and implemented as required subject to the availability of local stock. Silt will be cleared from the ponds as required to maintain adequate water depths.

General
Fencing works will continue to form the agricultural enclosures and woodland compartments. Gates and stiles will be fitted as required. Bridleway, restricted byway and footpath installation is also programmed to continue over the summer period. Maintenance of existing paths, tracks, fencing and drainage will be carried out as required over the year.

Year 3 - 5
Agricultural grassland and pastures.

Soils analysis will be carried out in January / February and fertiliser will be applied in the spring in accordance with rates detailed in the DEFRA publication, Fertiliser Manual (RB209). These applications will allow for vegetation growth and hay or silage removal in late summer, while continuing the long term management of soil phosphate and potassium levels. Hay or silage removed following seed shed will maintain an open sward, suitable for the regeneration of herb species. Weed control and sward management will be carried out as required following periodic assessment.

The species rich grassland will be managed by grazing during the early spring and then cutting for a forage crop in late summer, following seed shed. The removal of an annual hay or silage crop will help maintain an open sward, suitable for the regeneration of grass and herb species.  Sections of the field edges across the agricultural areas will remain uncut, due to accessibility, allowing an element of vegetation cover to remain as diverse grassland habitats. Noxious weeds will be treated as required over the year.

Grazing and cropping of the agricultural fields and woodland pastures will be allowed to take place over the year when ground conditions are suitably dry. Grazing or the use of non low ground pressure machinery between October 31st and March 31st will not be allowed without prior agreement of the MPA. 

Woodlands and hedges.
Maintenance of the woodlands and hedgerows will be carried out with failed plants to be replaced as required to give full stocking.  Herbicide application to maintain a 1m diameter weed free zone around all plants will continue to be carried out to BASIS recommendations taking onto account the type and growth stage of any weeds present. The need for fertilizer application will be assessed and made as required to maintain plant health.
Wetland habitat and ponds.
The wetland habitat and ponds will be monitored over the year with invasive species to be removed as required. The vegetation present will be assessed with additional planting of the desired species to be implemented as required, subject to the availability of local stock. Supplementary planting will be carried out if required to improve species diversity or vegetated area. Any excessive silt build up will be cleared as required to maintain adequate water depths.
General
General maintenance of fences, drains, water supplies and access routes will be carried out as required over the year. Any remaining field water supplies and drinking troughs will be installed in the fields which are required for grazing. Interpretation boards will be erected at locations across the site as identified on Drawing No. 191/D03. 
Long Term Management Years 6 – 15.

Woodlands and hedges.

Maintenance of the woodlands and hedges will continue during years 6 – 15 of aftercare. Should any trees still be subject to grass competition, herbicide application will be made to the smaller, vulnerable stems to control weed growth. Noxious weeds will be treated as required throughout the aftercare period. Plant health will be visually assessed during the period with supplementary fertiliser applications to be made if nutrient deficiency is apparent.

Hedges will be trimmed as required to allow the development of a dense hedgerow. Any cutting will be undertaken at intervals of at least 3 years to allow a continued source of berries and seeds to be available to birds and small mammals. Hedgerow fences will be maintained as required to ensure that the hedges and woodland compartments remain in a stock proof condition.

Species rich grassland.

The species grassland and pastures will continue to be managed by grazing and cutting in late summer, following seed shed. Noxious weeds will be treated as required over the year. 

Wetland habitat and ponds.
Monitoring will continue, with intervention only required to control invasive species and noxious weeds.
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