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1. INTRODUCTION

11 Canal & River Trust (CRT) are in discussions with The National Trust to undertake works on an
area of land at Holme Moor, Marsden as compensation for the permanent loss of habitat
associated with a proposed permanent access track to March Haigh Reservoir.

1.2 The National Trust Volunteer Survey Group (VSG), Marsden Moor, had previously undertaken
a survey of the land at Holme Moor and its potential for wetland improvement. (Volunteer
Survey Group 2020). The survey included peat depth mapping on a 100m grid and some
botanical recording. The report concluded that there was potential to diversify the purple moor-
grass!-dominated vegetation.

1.3 Penny Anderson Associates Ltd (PAA) was commissioned by CRT to consider the suitability of
Holme Moor as a compensatory habitat site.

1.4 An initial site visit took place on 7" March 2023, with the National Trust Land Outdoors and
Nature Project Manager (Rosie Holdsworth), the CRT Project Manager (Heather Ritchie) and
PAA Associate Director (Sarah Ross).

15 The area proposed by the VSG report for restoration works was visited. A proportion of this
area was already under active habitat restoration works as part of compensation for the
development of an access track at another CRT-owned reservoir (Swellands and Blackbrook
Reservoirs). From this initial site visit it was decided that the compensatory habitat work in
relation to the March Haigh Reservoir scheme would concentrate on the area of land to the
north and east of the current habitat works, to provide further areas of enhanced habitat that
linked to the existing habitat enhancement works. This area is described as Holme Moor
(Round Hill) to distinguish it from the existing compensation works occurring on the nearby
Holme Moor area.

1.6 A more detailed baseline habitat survey was required to define more carefully where proposed
restoration measures would be located and existing features that would need to be
protected/avoided. In addition, a more detailed peat depth survey on a 30m grid was
undertaken. This report provides the results of the survey work carried out by PAA in June
2023, along with recommendations for the compensatory habitat works.

1 Molinia caerulea. Vascular plant species nomenclature follows Stace 2019 where possible. Common names of vascular species
are used in the text, with the scientific name given the first time it occurs. Scientific names are used for mosses
following Atherton et al. 2010.
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2. METHODOLOGY

2.1 The area of Holme Moor (Round Hill) considered for restoration works includes the land north of
Deer Hill Conduit and east of Ellen Clough (Figure 1). This amounts to approximately 30ha of
moorland habitat that has no statutory nature conservation designated status, such as SSSIZ2.

2.2 The habitat survey was completed on 8" June 2023 and the peat depth mapping on 9t June
2023. The habitat mapping results were used to inform the extent of the peat depth mapping
survey, with areas considered unsuitable for restoration either due to a lack of peat soils and/or
steep slopes being omitted.

Vegetation Survey

2.3 The entire area was walked over and the main habitat types mapped onto a suitably scaled
base map. Areas suitable for the selected habitat enhancement approach (purple moor-grass
diversification) were identified and general descriptive notes and photographs taken to record
the key characteristics of the habitat types.

2.4 Within any area suitable for habitat enhancement a plant species list was collected, and the
relative abundance of the plants noted using the DAFOR? scale. In addition, a series of 2m x
2m quadrats were taken. Both datasets were collected using a ‘W’-walk across the habitat.

2.5 Within each quadrat all vascular plants and mosses were recorded with an estimate of the
percentage cover for each species. The mosses were generally recorded to species level, any
leafy liverworts were not identified separately. The overall percentage vegetation cover can vary
considerably from quadrat to quadrat depending on the complexity of the vegetation layers. Any
bare ground or standing open water was also recorded.

2.6 Vegetation height was measured at the four corners of the quadrat (using blade height, not
following stems) and an average height calculated for each quadrat. The growth phase of
heather# (Gimingham 1972) was recorded when it occurred in a quadrat.

2.7 In addition to the vegetation data, additional peat depth data was recorded at the centre point of
each quadrat.

Peat Depth Survey

2.8 A peat depth survey was undertaken using a predesigned 30m grid exported to QField
software, and uploaded onto mobile tablets, along with Ordnance Survey base mapping and
aerial photography. The surveyors worked methodically across the moorland locating the
survey points (c.3 to 5m accuracy) and recording the data.

2.9 Measurements were made using purpose-made, extendible calibrated peat depth probes. The
probes used were extendable to 3m in length. The probe was inserted into the peat with
pressure applied until the basal material is struck by the probe. At this point, the depth was
generally measured from the probe to the nearest 1cm.

2 Site of Special Scientific Interest
3 D = dominant, A = abundant, F = frequent, O = occasional, R = rare

4 Calluna vulgaris
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Occasionally, if additional points were thought to be useful or a predesignated point was
considered atypical, additional points were recorded.

As well as the peat depth, the presence of key plant indicators was recorded in a similar
manner to the earlier, broader survey undertaken by the National Trust's VSG. The following
species were recorded when they occurred in a 2m x 2m square at each sample point.

. Hare’s-tail cottongrass (Eriophorum vaginatum);

. Common cottongrass (Eriophorum angustifolium);
. Heather; and

. Sphagnum moss.

The peat depth point measurements were used to generate a model of peat depth across the
site using an advanced statistical method in which values are interpolated using distance
weighting, with the weighting dependent on the best fitted statistical model for the dataset.

Survey Personnel
The habitat assessment was completed by Sarah Ross MCIEEMS®, CEnv, and peat depth

surveys were completed by Caroline Boffey ACIEEM® and Joe Walters. All surveyors are
experienced upland moorland ecologists.
Survey Constraints

No significant constraints were encountered during the survey.

5 Full member of the Chartered Institute of Ecology and Environmental Management (CIEEM)

& Associate member of CIEEM
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3. RESULTS
Habitat Survey

3.1 Six key habitat areas were identified across the survey area (Figure 1) as follows:

. Area 1 - mixed acid grassland and heather developed over thin peaty podsol soils.
Associated with areas of disturbed ground forming low hummocks of spoil (possibly from
former quarrying works). Unsuitable as habitat enhancement/compensation area;

o Area 2 — acid grassland on thin mineral soils. Unsuitable as habitat enhancement/
compensation area;

o Area 3 — acid grassland on thin soils including some peat/peaty podsols. Rushes
(Juncus) and purple moor-grass are frequent in the vegetation but the ground is sloping
with dips and hummocks making access for machinery problematic. Unsuitable as a
habitat enhancement/compensation area;

o Area 4 — very undulating area of complex slopes and valleys likely a result of former
quarrying works. Vegetation has established as a mosaic of heather and dry acid
grassland habitats over mineral soils. Unsuitable as a habitat enhancement/
compensation area;

) Area 5 — variable habitat largely comprising steeper heather-dominated slopes on
mineral soils leading down to the Colne Valley Circular Walk National Trail. Dry acid
grassland, rocky outcrops and bracken (Pteridium aquilinum) are also present in this
area. Unsuitable as a habitat enhancement/compensation area; and

o Area 6 — flatter area of purple moor-grass-dominated habitat readily accessible from
adjacent access tracks. Purple moor-grass is over 80% dominant across the area with
few other plant species present. Habitat likely to be developed over peat of variable
thickness depending on underlying topography. Identified as suitable for habitat
enhancement/compensation area.

3.2 Area 6 was, therefore, assessed in greater detail, including collecting ten 2m x 2m quadrats
across the habitat to provide a baseline vegetation dataset. The quadrat locations are
presented on Figure 1.

3.3 The main plant species noted on Area 6 are presented in Table 1. The overwhelmingly
dominant species is purple moor-grass that forms tall hummocks (up to 40cm high) with
occasional Hypnum jutlandicum and Rhytidiadelphus sqarrosus occurring below the dense leaf
litter. Other moss species are only rarely observed across the site and no Sphagnum was noted
during the habitat survey. Other species scattered across the area include common sedge
(Carex nigra), broad buckler-fern (Dryopteris dilatata), wavy hair-grass (Avenella flexuosa),
sheep’s-fescue (Festuca ovina) and soft-rush (Juncus effusus).

34 On areas of thinner peats and where rocks are exposed heather and bilberry (Vaccinium
myrtillus) are locally frequent/occasional with species such as crowberry (Empetrum nigrum),
heath bedstraw (Galium saxatile), Polytrichum commune and lady-fern (Athyrium filix-femina)
also present in low abundance.

3.5 Peat depths appear variable but on average around 30 to 40cm. Localised pockets of damper

ground indicating deeper peat formation support hare’s-tail cottongrass and, in one area, a
small patch of common cottongrass was present (peat depth measured at this location was
122cm).
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On localised areas of more disturbed ground, such as close to tracks, species such as common
nettle (Urtica dioica), common sorrel (Rumex acetosa), foxglove (Digitalis purpurea) and goat
willow (Salix caprea) are occasionally present.

Table 1 Key Plant Species and Abundance — Area 6

Common Name Scientific Name DAFOR
Woody Species

Goat willow Salix caprea R
Herbs, Grasses and Ferns

Bilberry Vaccinium myrtillus LF
Bracken Pteridium aquilinum R-LO
Broad buckler-fern Dryopteris dilatata (0]
Common cottongrass Eriophorum angustifolium R
Common nettle Urtica dioica R
Common sedge Carex nigra R
Common sorrel Rumex acetosa R
Crowberry Empetrum nigrum R
Foxglove Digitalis purpurea R
Hare's-tail cottongrass Eriophorum vaginatum R
Heath bedstraw Galium saxatile R-LO
Heath wood-rush Luzula multiflora R
Heather Calluna vulgaris LA
Lady-fern Athyrium filix-femina R
Purple moor-grass Molinia caerulea D
Sheep's-fescue Festuca ovina R
Soft-rush Juncus effusus R
Wavy hair-grass Avenella flexuosa R
Mosses

Common feather-moss Kindbergia praelonga R
Common haircap Polytrichum commune R
Heath plait-moss Hypnum jutlandicum (0]
Red-stemmed feather-moss Pleurozium schreberi R
Springy turf-moss Rhytidiadelphus squarrosus (0]

KEY

D-Dominant, A-Abundant, F-Frequent, O-Occasional, R-Rare, L-Locally
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Eurasian skylark? (Alauda arvensis) and meadow pipit (Anthus pratensis) were observed
singing on site and are likely to breed.

The detailed results of the quadrat survey for Area 6 are given in Appendix 1 and illustrative
photographs in Appendix 2. Across all ten quadrats there is an average purple moor-grass
cover of 82.5% with a 5% cover of Hypnum jutlandicum and 1% cover of wavy hair-grass. All
other species recorded are <1% cover on average across the dataset. Litter was on average at
27.5% cover and generally formed a dense layer between grass tussocks.

These results confirm the area as being very species-poor, with the number of plant species per
guadrat ranging from one to four, with an average of 2.4 species. Peat depth was on average
calculated as 42.2cm deep across the dataset, just slightly deeper than the minimum depth of
40cm typically defined as blanket bog.

Peat Depth Survey

The peat depth data collected across the 30m sample grid have been used to create a peat
depth map for Area 6, the purple moor-grass-dominated habitat over peat identified for
compensatory habitat enhancement works. The peat depth measurements are shown in Figure
2a and the model output in Figure 2b.

The peat depth is variable across the survey area with the majority of the peat depth samples
being within the 20 to 39.9cm and the 40 to 59.9cm categories. The most extensive areas of the
deeper peats (40cm or deeper) occur in the western section with smaller areas to the south and
east. There are also a small number of greater peat depths in the categories 60 to 79.9cm and
80 to 100cm depths, indicating very localised deep peat deposits. These areas also relate to
where typical blanket bog species hare’s-tail and common cottongrass were present and a
single record of Sphagnum (Figure 3).

Using the peat depth mapping data, the minimum peat depth recorded was 3cm and the
maximum was 98cm, with the average across the entire dataset being 34.25cm.

No peat cores were taken as part of this work, however, the topography and habitat of the area
was consistent with blanket peat formation as opposed to fen peat formation associated with
flushes or springs.

7 The names of bird species noted during survey follow British Ornithologists’ Union, 2017
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DISCUSSION

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Overview

The almost complete dominance of purple moor-grass over the southern areas of the survey
area (Areas 6 = 13.19ha) results in a low ecological value of this land. Areas 1 to 5 are not
recommended to be taken forward to enhancement as they are considered to be unsuitable for
the target blanket bog habitat restoration due to factors such as landform/access difficulty, non-
peat substrates and/or habitats that have intrinsic value (such as heathland or heather/grass
mosaics).

The purple moor-grass across Area 6 creates a dense shade cover, both on the tussocks and
in the space between them, resulting in a very poor vascular plant and bryophyte flora. This in
turn reduces the value of the area for birds and other fauna. A build-up of litter typical on these
vegetation types is also prone to spring and summer fires during periods of dry weather, which
can damage both vegetation and peat deposits and encourage further dominance of purple
moor-grass, as this species is able to survive fires and regrow rapidly afterwards. The purple
moor-grass is, therefore, creating a monoculture of low value vegetation on a peat substrate
which could support a higher value habitat.

The purple moor-grass is tussocky and dense on this part of the moor with a tussock height of
30 to 40cm which can be a significant deterrent to stock grazing, particularly sheep. Purple
moor-grass is a palatable and nutritious grass in the spring, as the new shoots appear, but is
often ignored by grazing stock when there is other vegetation available and more easily
accessible. This means that grazing regimes alone are typically not enough to reduce the
dominance of this species and additional restoration/enhancement measures are necessary.

The agreement between CRT and the National Trust is that an area of at least 3.5ha will be
subject to restoration proposals to decrease the dominance of purple moor-grass and increase
the biodiversity of the site. There is sufficient opportunity across Area 6 of the site to provide
this amount of suitable land for restoration.

Restoration and enhancement options are outlined below.

Gully/Channel Blocking

There are no artificial drains (grips), channels or gullies on the area and, therefore, grip or gully
blocking is not an option for restoration.

Reduction in Purple Moor-grass Dominance

Methods used to reduce the dominance of purple moor-grass on moorlands in the past have
included the use of burning, grazing and herbicide (glyphosate) treatments, both singly and in
combination (Marrs 2004). The results are often variable depending on the specific conditions
at the site. Burning and herbicide treatment are not recommended for this site.

The aim of any restoration works on site is to reduce the abundance and dominance of purple
moor-grass and create a more diverse moorland habitat.

The restoration proposal has a three-point plan:
1. Reduce the grass tussocks by flailing/cutting to decrease vigour;

2. Alter the grazing regime to utilise cattle, if possible, or increase the sheep stocking
density on this area of the moor; and

3. Add additional plant species to the area.

230261
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Reduction of Tussocks

An area of 3.5ha must be identified for the restoration proposals, and this should be chosen
within the purple moor-grass-dominated Area 6 (Figure 1). Areas of shallower peat with heather
present should be excluded from the restoration measures and retained, as should the
locations with hare’s-tail and common cottongrass to protect these remnant species and
encourage them to expand across the moor. The precise areas for restoration will be
determined by The National Trust.

The area selected for enhancement will be flailed to decrease the vigour of the grass tussocks.
The most effective way to achieve this is likely to be using a machine-mounted flail set at a
height of approximately 20-15cm above ground level. This will cut the top off the majority of
tussocks, immediately reducing their vigour. The type of flail and machine would be a decision
for a contractor/The National Trust. The site is uneven, it has occasional protruding rocks and
several dry gullies, therefore, it presents challenges for the use of machinery.

Any vehicle brought onto the moorland should be fitted with suitable, low ground pressure tyres,
to prevent damage to, and compaction of, the peat and vegetation. The access route to the
different areas will be agreed prior to the works to minimise the potential damage to the peat.

The timing of the cut/flailing should be late summer/autumn (August/October) to avoid
disturbance to nesting birds and disruption to other species which might utilise those areas. The
flailed material can be left on the site as it rapidly breaks down and disperses naturally. It is
recommended that flailing takes place in two consecutive years, with the height of cutting
machinery lowered in the second year if practicable.

Manual removal of the tussocks is possible but at the scale desirable this is a huge effort. An
advantage of the manual disruption of the tussocks is that the tussocks could be taken to base
level immediately and potentially create local bunded areas to help retain surface water in
localised areas on site. Additionally, hare’s-tail cottongrass tussocks within the sward could be
retained, allowing them to develop/expand. This approach may be best suited to areas where
working sensitively around cottongrass plants is required.

Grazing Regime

Cattle are the preferred grazing animal for managing purple moor-grass growth as they are less
selective grazers and, therefore, take more of the coarse grass available, and their additional
weight also helps disrupt/destroy the tussocks. Spring cattle grazing can be most effective at
reducing purple moor-grass dominance and encouraging greater diversity. Cattle grazing may
not be possible on this site, however, due to the need to protect drinking water supplies.

Sheep grazing may also have the desired effect but, to achieve the required reduction in purple
moor-grass dominance/abundance, a higher density of sheep than is currently in place would
be required within the restoration area, at least initially, to check re-growth. This may prove
difficult and/or time consuming to achieve. By cutting the tussocks the area will be more
accessible for the existing stock. If they can be encouraged into this area by the placement of
licks/supplements (if allowed in the existing stock agreement) that can have the effect of higher
localised stocking levels and would have more impact on the grass regrowth.

Grazing is vital to sustain any reduction in the vigour of the purple moor-grass achieved by the
flailing. The grazing of the moor is a matter for The National Trust to address with the existing
agreements/stock in place or to negotiate an alternative regime.

Sward Diversification

The baseline data demonstrates a very limited range of species in the purple moor-grass-
dominated Area 6, with an average of 2.4 species per quadrat across the dataset.

230261
June 2023

8 Canal & River Trust
Home Moor (Round Hill)
Baseline Habitat and Peat Depth Mapping Report



4.19

4.20

4.21

4.22

4.23

Associates Ltd
CONSULTANT ECOLOGISTS

Penny Anderson ‘

Planting plug plants of cross-leaved heath (Erica tetralix), crowberry (Empetrum nigrum) and
occasional cowberry (Vaccinium vitis-idaea) would significantly diversify the dwarf shrubs on
site. Seed introduction would also be possible, but the overall success rate is likely to be lower
for these species.

Heather seed is relatively cheap and abundant and this could be added to the site rather than
heather plug plants to reduce costs. Scattering heather brash, which could be cut from other
areas of the moor (creating fire breaks etc), would also be beneficial. Bilberry is present on the
wider moor and it is expected that this will be spread slowly, but naturally, by birds rather than
necessitating adding plugs.

Hare’s tail-cottongrass occurs at low abundance in very localised areas. Additional plug plants
could be added, expanding these patches. It would be beneficial if tussocks of this species are
avoided in any cutting/flailing regime (although they can recover from cutting, albeit slowly).

Sphagnum plug planting is recommended, targeted at the pockets of deepest peat within Area
6 that are more likely to retain moisture for longer and, therefore, be capable of supporting
Sphagnum once re-introduced. The one patch of Sphagnum recorded during the survey was on
a localised area of deep peat (>80cm). It is likely that any propagules that might arrive naturally
would not establish through the dominant purple moor-grass vegetation.

It is recommended that the plug planting is not undertaken on a grid basis, rather in an
appropriate microhabitat on site, on a microtopographic scale, i.e. Sphagnum, cross-leaved
heath and hare’s-tail cottongrass on the wetter areas and crowberry and cowberry on the drier
areas. Any plug plants should be obtained from a well-established provider, use locally native
material and be suitably hardened before being planted out.
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APPENDICES




APPENDIX 1

Percent Cover of Species Recorded in the Quadrats in
Area 6







APPENDIX 2

Photographs




Photo1 Heather dominated
slopes with acid
grassland and
bracken typical of
Areas 1to 5

Photo 2 View of purple moor-
grass dominated
Area 6

Photo 3 Patch of common
cottongrass within
Area 6 (TN1 on
Figure 1)
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