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BASIS OF REPORT 

This document has been prepared by SLR Consulting Limited with reasonable skill, care and diligence, and taking account of the 
manpower, timescales and resources devoted to it by agreement with Breedon Southern Ltd Limited (the Client) as part or all of the 
services it has been appointed by the Client to carry out. It is subject to the terms and conditions of that appointment. 

SLR shall not be liable for the use of or reliance on any information, advice, recommendations and opinions in this document for any 
purpose by any person other than the Client. Reliance may be granted to a third party only in the event that SLR and the third party 
have executed a reliance agreement or collateral warranty. 

Information reported herein may be based on the interpretation of public domain data collected by SLR, and/or information supplied 
by the Client and/or its other advisors and associates. These data have been accepted in good faith as being accurate and valid.   

The copyright and intellectual property in all drawings, reports, specifications, bills of quantities, calculations and other information set 
out in this report remain vested in SLR unless the terms of appointment state otherwise.   

This document may contain information of a specialised and/or highly technical nature and the Client is advised to seek clarification on 
any elements which may be unclear to it.  

Information, advice, recommendations and opinions in this document should only be relied upon in the context of the whole document 
and any documents referenced explicitly herein and should then only be used within the context of the appointment.  
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 Introduction 
This report summarises the findings of habitat surveys undertaken at land at Penrhyn Quarry, by ecologists from 
SLR Consulting during February – November 2019.   The survey work and accompanying report have been 
prepared by SLR Consulting Limited (SLR) on behalf of Breedon Southern Ltd to provide updated baseline 
information for parts of the site.   

1.1 Study Areas 
The Study Areas comprise the following distinct locations within or adjacent to Penrhyn Quarry, as indicated on 
Drawing PQ 7/1: 

• Proposed Extension Area; 

• Tip 1; 

• Tip E2; 

• Parts of Gwaen Gynfi closest to the quarry; and 

• Compensation Area. 

1.2 Evidence of Technical Competence and Experience 
The surveys were undertaken and report was prepared by Jess Colebrook. Jess is a Principal Ecologist at SLR, a 
Chartered Environmentalist (CEnv) and Full Member of the Chartered Institute of Ecology and Environmental 
Management (MCIEEM). 

This report was reviewed by Bob Edmonds CEnv MCIEEM.  Bob is the Technical Discipline Manager for the SLR 
Ecology Team, with over 20 years’ professional experience.  He specialises in complex mineral and infrastructure 
projects and has been responsible for leading ecological impact assessments on a wide range of sites and 
projects.    
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 Methodology 

2.1 Desk Study 
The following sources of information have been reviewed to inform this Habitat Survey Report: 

• Cofnod – for Local Wildlife Sites, protected and notable species records within 2km; 

• 2016 Environmental Statement for the Penrhyn Quarry “Review of Old Mineral Permissions” under the 
provisions of the Environment Act 1995 (ref. C16/1164/MW).  In particular Chapter 13 Ecology and the 
individual survey reports contained within Appendices to the Chapter.  Hereafter referred to as the “2016 
ES”.  For ease of reference, Appendix 13-1 part 3, 13-1 Part 4.12, 13-2 and 13-3 are included at Appendix 
01 of this report. 

2.2 Habitat Survey 
A habitat survey and/or botanical recording was undertaken at locations within and adjacent to the Study Areas 
as summarised in the table below and described in the following text. 

Table 1-1 
Habitat/Botanical Survey Effort by Study Area 

Location Survey Method Date Weather Surveyor 

Extension Area Update walkover survey 22.11.18 Very cold, 
clear and dry 

Jess Colebrook 

Walkover survey/site meeting 07.01.19 Cold, overcast 
and dry 

Jess Colebrook & 
Emily Meilleur 

Quadrat sampling, detailed habitat 
survey, mapping Section 7 and/or Annexe 
1 habitats 

23.07.19 Warm dry and 
sunny 

Jess Colebrook 

Gwaen Gynfi Quadrat sampling, repeat survey at 
locations used in earlier ecological 
reports 

23.07.19 Warm dry and 
sunny 

Jess Colebrook 

Compensation 
Area 

Walkover survey and assessment against 
2013 Management Plan 

23.07.19 Warm dry and 
sunny 

Jess Colebrook 

Tip 1 & Tip E2 Detailed habitat Survey, mapping Section 
7 and/or Annexe 1 habitats 

05.09.19 Mild, clear 
and dry 

Jess Colebrook 

2.2.1 Update Walkover Survey 

Walkover surveys are a standard approach to habitat survey, which involve an experienced ecologist visually 
observing all parts of the study area mapping and describing the habitats present. The main aim of these surveys 
was to ascertain if earlier botanical/habitat survey work, e.g. as detailed in the 2016 ES, remained valid.  Where 
changes were evident, or if no earlier survey work had previously been undertaken, habitats were mapped and 
detailed notes taken of the types of habitat and species now present.  A handheld GPS unit and aerial images 
were used to more accurately determine habitat boundaries, locations and extents. 
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2.2.2 Detailed Habitat Survey 

Areas of grassland, mire, heath and open mosaic habitats were subject to more detailed botanical recording in 
view of their potential to meet Annex 1 or Section 7 status. Fieldwork involved walking as much of the ground 
within each of the specified habitats as possible, observing the vegetation present and the manner of its 
variation. Field survey ascribed an National Vegetation Classification (NVC) community type via the use of habitat 
keys within recognised texts,1,2, 3. 

The aim of the survey was to complement earlier habitat survey work, and to record the habitat types in 
additional detail, allowing description using NVC terminology if possible.  

2.2.3 Botanical Quadrat Sampling  

Four fixed point quadrats were initially established in 2014 close to the lower edge of the leat to act as a baseline 
against which potential impacts and efficacy of the leat might be monitored. In 2014 each quadrat was surveyed, 
photographed and a prominent rock close by was marked with conspicuous black paint. During 2019 each 
quadrat was resurveyed and photographed. 
 
NVC survey data gathered during the survey of Gwaen Gynfi (an extensive area of mire habitat to the north-west 
of the proposed extension) by Gritten Ecology in 2010 (refer to Appendix 01) also forms a useful baseline against 
which to measure any changes to adjacent mire vegetation.  The five most northerly quadrats from 2010 are 
located directly to the north of and downslope from the quarry void; potential hydrological impacts would 
therefore be most likely affect the vegetation within these five quadrats. During 2019 each quadrat was 
resurveyed and photographed. 
 
Quadrat locations are provided below, and the location of each indicated on Drawing PQ 7/3 – Habitat Plan. 

Table 1-2 
Quadrat locations 

Quadrat Number Easting Northing 

Extension (Leat) 1 60816 63902 

Extension (Leat) 2 60873 63952 

Extension (Leat) 3 60910 63982 

Extension (Leat) 4 60916 63982 

Gwaen Gynfi 1 60914 64571 

Gwaen Gynfi 2 60890 64488 

Gwaen Gynfi 3 60819 64336 

Gwaen Gynfi 4 60755 64189 

______________________ 

1 Cooper, E.A.,, (1998), Summary descriptions of National Vegetation Classification grassland and montane communities, Joint Nature 
Conservation Committee. 
2 T. Elkington, N. Dayton, D. L. Jackson and I. M Strachan. (2001) National Vegetation Classification: Field Guide to Mires and Heaths.  Joint 
Nature Conservation Committee.  
3  
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Quadrat Number Easting Northing 

Gwaen Gynfi 5 60645 64005 

2.3 Collation of Baseline Data – Constraints 
No significant survey limitations were encountered during the surveys.  Given the site context and the types of 
habitat present, the level of survey was considered to be sufficient to identify the habitats present.   

An ecological study provides only a “snapshot” of the conditions prevailing at the time of survey.  Lack of evidence 
of any species in particular does not necessarily preclude it from being present on site at a later date.    
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 Vegetation Types within Proposed Extension Area: Results & 
Evaluation 

The proposed extension area comprises three broad vegetation types: acid grassland with boulders, bracken 
Pteridium aquilinum and heath/mire.  The area has not materially changed from that described in the 2016 ES, 
with the exception of the installation of the leat. track and an area of washed out gravel/stones resulting from a 
breach of the leat wall in 2016.   These habitats are described in more detail below, and shown on Drawing PQ 
7/3. 

3.1 Habitat Descriptions 

3.1.1 Acid Grassland with Boulders 

The acid grassland is well described by NVC community type defined as U5a Nardus stricta-Galium saxatile 
grassland.  The species poor, sheep grazed sward is characterised by mat grass Nardus stricta, common bent 
Agrostis capillaris, sheep’s fescue Festuca ovina, heath bedstraw Galium saxatile and the mosses Hypnum 
jutlandicum, Pleurozium schreberi, Rhytiadelpus loreus, R. squarrosus, and Hylocomium splendens.  Small 
amounts of bracken occur on the driest areas with deeper soils and soft rush Juncus effusus where drainage is 
impeded. Bilberry Vaccinium myrtillus, heather Calluna vulgaris and crowberry Empetrum nigrum occur very 
rarely and have been hard grazed where they are present. 

Results of the quadrat sampling from within the area are included at Appendix 02, and demonstrate very little 
change since first surveyed in 2014.  The leat and track are now present in this area and mainly comprised bare 
ground/rocks and small amounts of colonising vegetation. 

Bryphyotes recorded from the areas amongst the boulders remain as previously, including Polytrichum piliferum, 
Racomitrium lanuginosum, R.fasciculare, Hypnum andoi, H. jutlandicum, Barbilophozia floerkei, Diplophyllum 
albicans, Campylopus flexuosus, Scapania gracilis, Pogonatum aloides, Andreaea rothii subsp. rothii, Saccogyna 
viticulosa, Lepidozia reptans, Bryum capillare, Pseudotaxiphyllum elegans, Ptychomitrium polyphyllum, Lophozia 
ventricosa and Dicranum scoparium. 

3.1.2 Heath and Mire 

The area of wet heath and mire was previously considered to be best described by NVC community type M19a 
Calluna vulgaris-Eriophorum vaginatum blanket mire Erica tetralix sub-community.  This was due mainly to the 
constancy of hare’s tail cottongrass Eriophorum vaginatum throughout, though it was also noted to have 
affinities to M15 Trichophorum cespitosum – Erica tetralix wet heath and M17 Trichophorum cespitosum – 
Eriophorum vaginatum blanket mire.  

Conditions do not appear to have changed since earlier survey work was completed, and the NVC community 
definitions remain unsatisfactory in terms of describing the vegetation types in this area.  The variable soil depth, 
presence of rocks, peat depth, water availability and topography results in a mosaic of wet heath and mire 
vegetation that based on key references could be described by M15, M17 and/or M19.   

This mire is also of interest for the historic presence of Lesser Twayblade (Listera cordata), three spikes of which 
were discovered in 2010. In 2019, no plants of this species were observed.  However, since this uncommon plant 
is inconspicuous, its continued presence within the mire and wet heath cannot be ruled out.     

A small area of dry heath is present in the south east part of the extension area, and extends up the mountain 
slope to the south east.  This was not previously subject to survey in 2016, but in 2019 was confirmed to be 
dominated by bilberry and heather with abundant pleurocarpous mosses such as Hylocomium splendens, 
Rhytidadelphus loreus and Pleurozium schreberi.  The vegetation is well described by the NVC community H12 
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Calluna vulgaris – Vaccinium myrtillus heath.  Small boulders are also scattered across the area, and are 
considered likely to support a similar lichen assemblage as the remainder of the extension area. 

3.1.3 Bracken 

Bracken stands remain present and correspond to NVC U20 Pteridium aquilinum-Galium saxatile.  The largest 
stand is almost wholly bracken with very little else. However, towards the edges of this large stand and within 
smaller stands, the bracken grows with Yorkshire fog Holcus lanatus and wood sorrel Oxalis acetosella as well as 
species associated with the adjacent acid grassland. 

3.2 Evaluation 

3.2.1 Acid Grassland 

In some instances, U5 grassland may count toward Annex 1 habitat 6230 (Species-rich Nardus grassland on 
siliceous substrates in mountain areas); this especially applies to any Carex panicea – Viola riviniana sub-
community of U5).  However, at this location the grassland is not species-rich, nor are there any records of this 
particular grassland community within this part of Eryri SAC4. 

3.2.2 Heath and Mire 

The wet heath and mire habitats meet the definition of Annex 1 habitat 4010 (Northern Atlantic wet heaths with 
Erica tetralix) and 7130 (Blanket Bog).  In addition, they meet the Section 7 definitions5 for upland heathland 
(heath between 250m and 650m altitude, on less than 50cm peat); upland flushes, fens and swamps and blanket 
bog.  The dry heath meet the definition of Annex 1 habitat 4030 European dry heaths and the Section 7 definition 
for upland heath. 

Wet heath, dry heath and mire habitats are designated features of Eryri Special Area of Conservation and special 
interest features of the Eryri Site of Special Scientific Interest. 

3.2.3 Bracken 

Bracken dominated habitat does not meet the definition of any Annex 1 or Section 7 Habitat type.  It is locally 
and nationally common and of limited ecological importance. 

  

______________________ 
4 Eryri SAC Core Management Plan and Conservation Objectives (March 2008) section 3.1.5, Management Unit 
70 Glyderau north west (within which the application site occurs) is not listed as containing any species rich 
Nardus grassland.  In addition, Section 4.13 of the Management Plan gives the conservation objectives for Annex 
1 habitat 6230 – it is almost all focussed on the area of habitat above Llyn Llydaw on the flanks of Snowdon 
5 Based upon descriptions within UK Biodiversity Action Plan; Priority Habitat Descriptions. BRIG (ed. Ant 
Maddock) 2008. (Updated Dec 2011) 
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 Vegetation Types within Tip 1 & Tip E2: Results & Evaluation 

4.1 Tip 1 
Tip 1 is in active use and comprises bare slate waste and soils.  These areas meet the definition of the broad 
habitat type Inland Rock, but further differentiation of this habitat is not possible as no vegetation is present. 

4.2 Tip E2 
The undisturbed area of the tip is of variable character, depending on the slope, size of slate waste and length of 
time since last disturbed.  The areas with largest pieces of slate typically comprise the steepest slopes and 
support cushions of the moss Racomitrium lanuginosum and little else.  Shallower slopes with smaller slate pieces 
also include parsley fern Cryptogramma crispa, mountain male fern Dryopteris oreades and foxglove Digitalis 
purpurea.  Level areas and those with the finest slate waste have been colonised by the above species but also a 
mixture including (but not limited to) birch scrub Betula pendula, heather, wood sage Teucrium scorodonia, 
English stonecrop Sedum anglicum. thyme Thymus polytrichus, sheep’s fescue, wavy hair grass Deschampsia 
flexuosa, brown bent Agrostis vinealis and common bent and bryphoytes.   

Bryophyte species recorded included Hylocomium splendens, Rhytidiadelphus loreus, Pleurozium schreberi, 
Pseudoscleropodium purum, Hypnum jutlandicum, Polytrichum commune, P. piliferum, Diplophyllum albicans, 
Plagiothecium undulatum, Pogonatum urnigerum, P. aloides, Bryum alpinum, Campylopus atrovirens,  Nardia 
scalaris, Racomitrium. sudeticum, R. fasciculare, Lophocolea bidentata, Grimmia donniana and Dicranella 
heteromalla.  

Wall cotoneaster Cotoneaster horizontalis was noted to be present in this area.   

4.3 Evaluation 
Tip 1 contains no habitats of ecological importance. 

The undisturbed part of Tip 2 is considered to represent the Section 7 habitat “Open Mosaic Habitat on Previously 
Disturbed Ground ” since; 

• it is at least 0.25ha in size; 

• has a known history of disturbance;  

• contains some vegetation, comprising early successional communities consisting mainly of stress-
tolerant species (e.g. indicative of low nutrient status or drought);  

• contains unvegetated, loose bare substrate; and  

• shows spatial variation, forming a mosaic of one or more early successional communities plus bare 
substrate, within 0.25ha. 
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 Vegetation Types within Gwaen Gynfi: Results & Evaluation 
Gwaen Gynfi is an extensive area of mire habitat to the north-west of the proposed extension, originally surveyed 
in 2010.  Drawing PQ 7/3 provides a Habitat Plan of this area, which has been drawn using data from 2010, field 
surveys in 2019 and aerial imagery. It is considered that the use of up-to-date aerial imagery on Drawing PQ 7/3, 
would account for the differences between this and earlier habitat maps. 

5.1 Habitat Descriptions 

5.1.1 Wet Heath and Mire 

Gwaen Gynfi is a mosaic of wet heath and mire in the wide saddle between the summits of Moel y Ci to the north 
west and Carnedd y Ffiliast to the south east.  The location and extent of the habitat communities is a function 
of peat depths, hydrology and past as well as current management.  Earlier attempts to describe the area using 
NVC nomenclature have proven unsatisfactory due to the fine scale changes in community types, with 
suggestions including M15, M17 and M19a.  Conditions do not appear to have changed since earlier survey work 
was completed, the area is dominated by heather, cross-leaved heath Erica tetralix and hare’s-tail cottongrass, 
together with lesser amounts of bilberry and purple moor grass Molinia caerulea.  The mosses Sphagnum 
papillosum, S capillifolium, S. subnitens, S.tenellum and S. compactum occur in the drier areas while S. palustre, 
and S.fallax are found in wetter areas. S. cuspidatum occurs in areas which are more or less permanently 
inundated.   

Quadrat sampling results undertaken in 2019 are included at Appendix 03.  Some changes are apparent 
compared with the 2010 quadrats, however this variation may be due to the more recent quadrats locations not 
precisely matching the earlier ones (owing to GPS accuracy, lack of permanent markers, lack notes in terms of 
the orientation of the 2010 quadrats), differences in the times of year that samples were taken, and/or variation 
between observers.  Overall, the differences are considered minor, and are not suggestive of changes to 
hydrological conditions or grazing levels. 

The two main soakways remain present and dominated by bog pondweed Potamogeton polygonifolius as was 
the case during previous surveys.   These, and the other smaller soakways within the wettest areas are reasonably 
well described by NVC: M29 Hypericum elodes-Potamogeton polygonifolius.   

The area remains sheep grazed, but acid grassland is infrequent, restricted to drier, more sloping ground closest 
to the quarry.  Bare areas are rare and erosion does not appear to be an issue. 

5.1.2 Rush Pasture, Springs and Rills 

Soft rush dominated areas border the larger streams, including the Afon Marchllyn-mawr.  These accord with 
NVC M23a Juncus effusus/acutiflorus-Galium palustre rush pasture, the Juncus acutiflorus sub-community.  It 
remains the case that small areas within the rushes, particularly where springs arise, support a more diverse flora 
including lesser spearwort Ranunculus flammula, round leaved crowfoot R. omiophyllus, creeping forget-me-not 
Myosotis secunda, bulbous rush Juncus bulbosus, bog pondweed, blinks Montia fontana and the bryophytes 
Sphagnum fallax, S. palustre, Dichodontium palustre, Philonotis fontana and Warnstorfia exannulata and 
Saxifraga stellaris.  These communities are best described as NVC: M32 Philonoto-Saxifragetum stellaris springs 
and/or M35 Ranunculus omiophyllus-Montia fontana rills. These springs and rills eventually manifest as M29 
soakways immediately downhill (see above section). 
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5.2 Evaluation 
The habitats at Gwaen Gynfi meet the definition of Annex 1 habitats 4010 Northern Atlantic wet heaths with 
Erica tetralix and 7130 Blanket Bog.  In addition, they meet the Section 7 definitions6 for upland heathland (heath 
between 250m and 650m altitude, on less than 50cm peat), upland flushes fens and swamps and blanket bog. 

The habitats are a designated feature of Eryri Special Area of Conservation and special interest features of the 
Eryri Site of Special Scientific Interest. 

______________________ 
6 Based upon descriptions within UK Biodiversity Action Plan; Priority Habitat Descriptions. BRIG (ed. Ant 
Maddock) 2008. (Updated Dec 2011) 
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 Compensation Area: Results & Evaluation 
The Compensation Area is 12ha in extent. It is outside the current quarried area of the site and is due north of 
the proposed extension area (See Drawing PQ 7/3). The Compensation Area comprises wet heath/mire in its 
eastern two-thirds and a drier area of semi-improved acid grassland and rush pasture to the west.  Large boulders 
occur at the more northern, lowest lying parts of the site.  Scrub and colonising trees are present in the centre 
and at the northern and eastern sides.  At least four cattle were present grazing the area at the time of the 2019 
survey. 

Conditions appear to be the same as described in the 2016 ES and are summarised below.  An updated Habitat 
Plan (Drawing PQ 7/4) has been drawn using both field survey and aerial imagery to map habitat extents which 
is considered to account for the differences compared with previous habitat survey maps produced. The habitat 
map and descriptions are supported by photographs of principal habitat types recorded (Figure 1 – 6 below). 

6.1 Habitat Descriptions 

6.1.1 Wet Heath and Mire  

The bulk of the compensation area comprises wet heath and mire which tends to be dominated either by a 
mixture of cross-leaved heath, mat grass, heather, purple moor grass or rushes such as sharp flowered rush 
Juncus acutiflorus, compact rush Juncus conglomeratus, common spike rush Eleocharis palustris and star sedge 
Carex echinata. However, the vegetation composition varies considerably depending on slope and water levels 
with areas dominated by bog asphodel Narthecium ossifragum or heath spotted orchid  Dactylorhiza maculata 
and also including marsh violet Viola palustris, marsh lousewort Pedicularis palustris, Yorkshire fog Holcus 
lanatus, bilberry,   greater birds foot trefoil Lotus pedunculatus, lesser spearwort, meadow buttercup R. acris, 
marsh thistle Cirsium palustre, deergrass Trichophorum cespitosum,  wild angelica Angelica sylvestris. tormentil,  
lesser skullcap Scutellaria minor, common cottongrass Eriophorum angustifolium, hare’s-tail cottongrass, 
viviparous sheeps fescue Festuca vivipara, marsh pennywort Hydrocotyle vulgaris, crowberry, devil’s bit scabious 
Succisa pratensis, round leaved sundew Drosera rotundifolia, heath milkwort Polygala serpyllifolia, star sedge 
Carex echinata, carnation sedge C. panicea and the mosses Sphagnum capilifolium, S. palustre, S. fallax and 
Breutelia chrysocoma.  

Small soakaways with abundant bogbean Menyanthes trifoliata and bog pondweed are also present.  
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Figure 1 
Wet heath/mire 

 

Figure 2 
Rush dominated mire 
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Figure 3 
Soakaway within mire 
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6.1.2 Semi-improved acid grassland/species poor rush pasture with boulders 

The western part of the site consists of semi-improved acid grassland and rushes with small rocks and boulder 
outcrops.  Species include Yorkshire fog, soft rush Juncus effusus, common bent, matgrass, white clover Trifolium 
repens, perennial ryegrass Lolium perenne,  crested dogs tail Cynosurus cristatus, sheeps fescue, cock’s foot 
Dactylis glomerata, heath bedstraw, common sorrel Rumex acetosa tormentil and meadow buttercup 
Ranunculus acris.   Areas along the southern and western walls included ruderal species such as broadleaved 
dock Rumex obtusifolius, common nettle Urtica dioica, rosebay willowherb Chamerion angustifolium, common 
thistle Cirsium vulgare, bracken and foxglove. 

Figure 4 
Acid grassland/rush pasture 
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6.1.3 Scrub and Scattered trees  

Rowan trees Sorbus aucuparia are scattered across parts of the site, particularly in the drier areas, and along the 
northern margin. Central and southern parts of the site include scattered small copses of mature and colonising 
rowan, goat willow Salix caprea, silver and downy birch Betula pendula, B. pubescens as well as coalescing areas 
of western gorse Ulex galii scrub/dry heath.  

Along the eastern margin, comprising most of the length of the boundary with the slate tips, the ungrazed area 
between the fence and the slate piles is filled with dense goat willow scrub.    

Figure 5 
Trees and scrub 
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6.1.4 Boundaries 

The site is bordered to the south, west and north by dry stone walls (with fencing in some locations), which for 
the main are stockproof but are in need of repair work (particularly the western wall). Very little vegetation was 
recorded in the walls.  The eastern boundary is fenced. 

Figure 6 
Boundaries 

 

6.2 Evaluation 

6.2.1 Wet Heath and Mire 

The habitats at the Compensation Area meet the definition of Annex 1 habitats 4010 Northern Atlantic wet 
heaths with Erica tetralix and potentially also 7130 Blanket Bog.  In addition they meet the Section 7 definitions7 
for upland heathland (heath between 250m and 650m altitude, on less than 50cm peat), upland flushes fens and 
swamps and blanket bog. 

The Compensation Area is immediately adjacent to Eryri Special Area of Conservation and Site of Special Scientific 
Interest, and is hydrologically linked to it (lying downslope from it).  Given the areas of wet heath and mire habitat 
are contiguous with adjacent similar areas within the SAC and SSSI, it is considered that they fulfil a supporting 
role to those present within the designated site boundary. Mire and heath habitats within the Compensation 
Area are also designated as a Local Wildlife Site.   

______________________ 
7 Based upon descriptions within UK Biodiversity Action Plan; Priority Habitat Descriptions. BRIG (ed. Ant 
Maddock) 2008. (Updated Dec 2011) 
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6.2.2  Remaining Habitats 

All other habitats within the Compensation Area, for example the stand of semi-improved grassland and rush 
pasture to the western boundary (See Figure 4 above), do not meet any Annex 1 or Section 7 habitat definitions.  
They are locally and nationally common and of limited ecological importance. 

6.3 Assessment against 2013 Management Plan Action Plan 
The Management Plan prepared for the Compensation Area in November 20138 included an Action Plan.  It is 
reproduced below, along with a comment against each item based upon the findings of the 2019 survey. 

Table 6-1 
2019 review of November 2013 Action Plan 

No. Action By 
Whom 

By When 2019 
Review 

1 Through 
liaison with 

current 
(informal) 

grazier, 
arrange for 
stock to be 

permanently 
removed 

Welsh 
Slate 

December 
2013 

Target 
missed.  4 
Cattle 
present. 

2 Ensure site 
boundaries 
are made 

stock-proof 

Welsh 
Slate 

October 
2014 

Target 
missed.  
Boundaries 
not stock 
proof. 

3 Ensure 
PROWs 

access onto 
site are 

made stock-
proof 

Welsh 
Slate 

October 
2014 

Target 
met. 

4 Check site 
remains 

stock free 
and 

boundary 
fences are 

secure 

Welsh 
Slate 

Long 
Term 

Once per 
fortnight 

Ongoing. 

5 Remove 
rubbish from 

site 

Welsh 
Slate 

October 
2014 

Target 
met. 

______________________ 
8 Gritten, R. (November 2013) Included as Appendix 13/2 in Environmental Statement for Review of Mineral 
Planning Permission (ROMP) for Penrhyn Quarry, SLR Consulting Ltd (2016). 
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No. Action By 
Whom 

By When 2019 
Review 

6 Undertake 
invertebrate 

surveys 

NWWT November 
2013 

Target 
met. 

7 Undertake 
further 

botanical 
survey 

NWWT November 
2013 

Target 
met. 

8 Develop 
monitoring 
programme 

in 
consultation 

with NRW 
(Tom 

Harrison) 

NWWT 
NRW 

August 
2014 

Target 
missed 

9 Establish 
baseline for 
monitoring 

in 
consultation 

with NRW 
(Tom 

Harrison) 

NWWT 

NRW 

August 
2014 

Target 
missed. 

10 Determine 
Limits of 

Acceptable 
Change 

NWWT 

Gritten 
Ecology 

October 
2014 

Target 
missed 

11 Review 
Management 

Plan in 
consultation 

with NRW 
(Tom 

Harrison) 

NWWT 

Gritten 
Ecology 

Welsh 
Slate 

December 
2018 

Target 
missed. 

6.3.1 Conclusions and Recommendations 

Whilst many of the actions deemed necessary by the 2013 Management Plan have not been met, it is apparent 
that the Compensation Area still retains the same character, habitat types and ecological importance as when 
first described in 2011.  It is however considered likely that trees and scrub will increasingly, albeit slowly, come 
to dominate parts of the area. 

Due to the length of time since the original management plan was prepared it is recommended that an updated 
version is prepared, based upon the most up to date survey results. 

 

. 
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APPENDIX 01 
PRE-EXISTING BOTANICAL/HABITAT SURVEY RESULTS 
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APPENDIX 02 
QUADRAT MONITORING NEAR LEAT RECHARGE TRENCH 
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Background

1.1 Cynefin Environmental Consultants Ltd (Cynefin) has been appointed to 
undertake ecological surveys to inform the Environmental Impact Assessment 
(EIA) in relation to a proposal to re-align the quarry workings at Penrhyn Quarry, 
Bethesda. This would involve increasing the permitted quarry area by 8.6 ha into 
open mountain moorland which forms part of a statutory nature conservation 
area, namely the Eryri Special Area of Conservation (SAC) and its associated 
Site of Special Scientific Interest (SSSI). The site is also situated just outside the 
northern boundary of the Snowdonia National Park.

1.2 As part of the scoping of the EIA it was identified that it is necessary to conduct 
surveys of the vegetation on the site.  In the present context, this includes 
detailed vegetation mapping at a National Vegetation Classification (NVC) level
and an assessment of what plant species are present on the site, these to 
include bryophytes.  Lichens and fungi are dealt with elsewhere in this EIA.  A 
qualified and experienced fieldworker, Dr Rod Gritten PhD, PGCE, CBiol, MSB 
was appointed to undertake the fieldwork associated with regard to this aspect 
and this was completed between April and October 2010. The results of the
survey are set out in the remainder of this report.

Key findings
 A detailed  NVC survey of the  realignment  area and an area of the  extensive 

mire known as Gwaen Gynfi  to the east of the Afon Marchllyn-mawr below the 
realignment area  was undertaken.   

 The 8.6 hectare realignment area  is  mostly composed of relatively uninteresting  
grazed acid grassland  interspersed with  large boulders and patches of bracken.  

 A small (c1 hectare)  section of mire to the extreme western end of the 
realignment area  is considerably more species-rich. Lesser Twayblade (Listera 
cordata) was found here.  This mire represents the southern tip of a large blanket 
bog known as Gwaen Gynfi, part of which lies within the search area.  An option 
to avoid this area altogether is discussed.

 The presence of Eriophorum vaginatum,  thinly scattered over the whole of 
Gwaen Gynfi  including the mire within the realignment area, suggests a complex 
history of past peat extraction, grazing and burning management.

 The most interesting vegetation within that part of Gwaen Gynfi that lies within 
the survey area is more-or-less confined to springs and seepages that arise from 
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the middle of the mire before eventually flowing into Llyn Owen-y-ddol.  These 
springs and seepages are considered to be the most likely habitat for the rare 
moss Hamatocaulis (Drepanocladus) vernicosus on that part of Gwaen Gynfi that 
lies within the survey area but despite several detailed searches for this species,
it was not found.  This moss is known from similar habitats on Llanllechid 
common to the northeast of the site but Gwaen Gynfi is probably too acidic.

 During previous surveys of Gwaen Gynfi conducted in 1993-1995 for a previous 
planning application by Alfred McAlpine Slate Products Ltd, the extremely rare 
moss Hypnum imponens was found in only one quadrat.  Despite repeated 
surveys of the mire, this moss was not re-found.

 The most likely damage to the blanket bog vegetation below the realignment 
area is likely to be as a result of hydrological changes caused by the creation of 
quarry voids in both the extension area as well as the realignment area.

 Mitigation for the potential loss of surface water run-off into the upslope area of 
Gwaen Gynfi below the realignment area is discussed.  This will be achieved by 
the construction of an interception leat following the 470mOD contour above the 
current quarry void and the extension area.
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Survey protocols
1.3 The 8.6 hectare realignment area is the area subject to the present planning 

application.  Since it is envisaged that the proposal to extract slate from this area 
could have an impact on the hydrology of Gwaen Gynfi, the large blanket bog 
below the realignment area, a wider area of search was also included  within the 
present vegetation surveys.  This is illustrated in Map 1  below.

Map 1.  The survey area is hatched in black with the realignment area bordered in 
red.

This wider survey area is bordered by the Afon Marchllyn-mawr to the west, its 
main tributary that flows into Llyn Owen-y-ddol to the north and the Quarry to the 
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east and south.  A small area of wet heath to the north of the lake was also 
included in the search area.  It is estimated that the area of blanket bog included 
in the survey area represents some 10% of Gwaen Gynfi.

Several survey protocols were used during the vegetation surveys.  Firstly, a 
comprehensive walk-over of the entire site was conducted in order to obtain a 
broad idea of the different vegetation communities present.  This was carried out 
on two separate occasions during the survey season and a plant species list was 
made.   Then, each of the main communities that were composed of 
homogenous vegetation were subjected to the standardised National Vegetation 
Classification (NVC) survey protocols.  For the sake of consistency, five 2 x 2 
metre quadrats randomly selected within each of these communities were 
marked out, photographed and all plants identified with their cover measured 
using the Domin scale.  Results were analysed using MATCH (Version 4: 2004) 
and each community ascribed according to the best fit.

Additional in-stream and riparian vegetation surveys were made of the Afon 
Marchllyn-mawr, the streams running down through Gwaen Gynfi within the 
search area and the littoral zone of Llyn Owen-y-ddol.

A dedicated survey was also conducted for bryophytes with special attention 
being paid to the boulder field within the realignment area itself.

Site description
2.0 The realignment area lies at an altitude of approximately 380 metres above the 

village of Mynydd Llandegai to the west of the existing Penrhyn Slate Quarry.  It 
is broadly composed of two more-or-less level platforms, with the Settlement and 
stone-built sheep pen complex dominating the lower of the two platforms (see 
Map 1).  An 11 KV overhead power line runs from east to west across the lower 
edge of the top platform at the break of slope.  The realignment area is 
separated from the main Quarry by a drystone wall to the south.  This wall is not 
stock-proof.  The lower platform eventually falls away into the blanket bog of
Gwaen Gynfi to the north and west.  The lower edge of the survey area lies at 
approximately 290 metres.  A number of small streams, springs and seepages 
arise from within Gwaen Gynfi below the realignment area and eventually drain 
into Llyn Owen-y-ddol along a man-made leat.  Gwaen Gynfi itself is somewhat 
featureless with a disused pumping station dominating the view at the north 
western corner of the wider search area.  It is entirely treeless.  Its gradient is 
more-or-less uniform throughout the search area.  Both the realignment area 
and the wider search area lie within the Eryri Special Area of Conservation 
(SAC) and is some 500 metres away from the Snowdonia National Park 
boundary to the south.
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Results: the NVC survey
3.0 The map (Map 2) that was generated by the NVC survey can be found below.  

Each of the NVC tables and the MATCH results can be found in the Appendices.  
Three communities were represented within the realignment area itself and five 
outside it within the wider search area.  These will be described separately 
below.  A full species list of all the plants found during the surveys can be found 
in Appendix 8.

    Map 2. NVC map of the realignment and wider survey areas.
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3.1 Bracken dominated stands within the realignment area.  Two Bracken 
(Pteridium aquilinum) dominated stands are found within the realignment area 
(see Map 2).  These correspond to the NVC:U20c Pteridium aquilinum-Galium 
saxatile species poor sub-community and clearly lie on slightly well-drained 
deeper soils.  Most of the plants found beneath the Bracken were graminoids, 
notably Holcus lanatus, Agrostis capillaris and Festuca ovina with thinly scattered 
stands of Juncus effusus where the drainage is more impeded.  Forbs were few 
in number, notably Oxalis acetosella, Galium saxatile and Potentilla erecta.  
Mosses most commonly seen within the Bracken stands were Rhytidiadelphus 
squarrosus and Kindbergia praelonga. Since the U20c areas only represent a 
small proportion of the search area (and are species-poor), it was considered that 
detailed quadrat analysis was unnecessary.  

3.2 U5 acid grassland.   The results of the NVC survey of the acid grassland 
together with the results of the MATCH analysis can be found in Appendix 1.  
Map 1 shows the extent of the acid grassland on the site.  Most of the 
realignment area is made up of this grassland which extends to a wide strip along 
the eastern side of the wider search area down to the edge of Llyn Owen-y-ddol 
to the north east.  According to the MATCH analysis, this community can best be 
described as U5a Nardus stricta-Galium saxatile grassland, the species-poor 
sub-community.  Photo 1 below shows a typical example of this acid grassland 
sward.

Photo 1.  U5a acid grassland within the realignment area looking north east.
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Several large boulder fields are found within the acid grassland of the 
realignment area itself and here, the grassy sward is somewhat limited.  Indeed, 
the sward is by no means uniform throughout this grassland.  There are small 
areas of Bracken (too small to be mapped) on the deeper soils and some of the 
flora within the boulder fields, where the fern Cryptogramma crispa was noted, 
have affinities with the NVC:U21 Cryptogramma crispa-Deschampsia 
flexuosa (scree) community.  And areas of impeded drainage within this 
grassland are dominated by Juncus effusus. 

While most of the species typical of this grassland appeared within the five 
quadrats, a number of additional species were noted growing elsewhere.  These 
included Agrostis stolonifera, Sedum anglicum, Dryopteris oreades and 
Polypodium vulgare.  
A careful survey of bryophytes found growing on and in the crevices between 
rocks and boulders within the realignment area was also made.  No rarities were 
noted and the following species suggested quite a low diversity due to the rocks 
being acidic in nature:  Polytrichum piliferum, Racomitrium lanuginosum, R. 
fasciculare, Hypnum andoi,  H. jutlandicum, Barbilophozia floerkei, Diplophyllum 
albicans, Campylopus flexuosus, Scapania gracilis, Pogonatum aloides, 
Andreaea rothii subsp. rothii, Saccogyna viticulosa, Lepidozia reptans, Bryum 
capillare, Pseudotaxiphyllum elegans, Ptychomitrium polyphyllum, Lophozia 
ventricosa, Dicranum scoparium and Douinia ovata (det. Peter Benoit).

As has already been mentioned, this acid grassland is not particularly species 
rich and is a typical example of such grasslands which are ubiquitous in 
Snowdonia.  However, it is worth noting the number of heath species found within 
the grassland, namely Vaccinium myrtillus, Calluna vulgaris and Empetrum 
nigrum.  Their presence suggests that heath may have been more widespread at 
some time in the past.  The entire area of the Gwaen is registered as Common 
Land (C.L. 106) and is sheep grazed.  Grazing in the main mire area of the 
Gwaen Gynfi blanket bog below is likely to be light, with the main pressure 
concentrated on the drier areas of acid grassland above and to the east.  Heath 
may well have been more extensive here in the past with only the remnant 
species mentioned above remaining.  The presence of Molinia caerulea and the 
moss Rhytidiadelphus loreus would also confirm this suggestion.  Indeed, the 
presence and abundance of the rush Juncus squarrosus is also an indication of
the high (historical) grazing pressure.

3.2 Blanket bog within the realignment area.  An area of blanket bog extends up 
into the realignment area at its western extremity (see Map 2).  This forms the 
upper section of Gwaen Gynfi and drains into it.  Since this mire is quite 
demonstrably the most interesting plant community within the realignment area, it 
has been treated separately from the rest of the Gwaen.  The results of the NVC 
survey of this (upper) part of the blanket bog together with the results of the 
MATCH analysis can be found in Appendix 2.  The MATCH analysis at 
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community level gives fairly similar probabilities for this habitat at NVC M15, M17 
and M19.  However, the analysis at sub-community level suggests that this is 
most closely akin to the M19a Erica tetralix sub-community of the Calluna 
vulgaris-Eriophorum vaginatum blanket mire.  The constancy of Eriophorum 
vaginatum throughout this mire would confirm this diagnosis.  (M15 Scirpus 
cespitosus (Trichophorum cespitosum)-Erica tetralix wet heath has 
considerably less Eriophorum vaginatum present).  

Since this area of blanket bog lies within the realignment area, it was carefully
paced and measured.  It covers an area of just over one hectare, representing a 
little over 11% of the realignment area.  Its species diversity can be readily seen 
from an analysis of the NVC table in Appendix 2.   The lack of homogeneity of 
this section of blanket bog can be seen  by comparing Photo 2 (Quadrat 1) and 
Photo 3 (Quadrat 5) below.

Photo 2.  M19a blanket bog in Quadrat 1 within realignment area.
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Photo 3.  M19a blanket bog in Quadrat 5 within realignment area.
While flowering heads of Eriophorum vaginatum can be seen in both pictures, it is 
the dominance of Calluna vulgaris in Quadrat 5 (Photo 3) as compared with  
Quadrat 1 (Photo 2) that is striking.  The relative abundance of graminoids is 
also striking.  Such variation in the relative proportions of heath and graminoids 
within mire communities of this sort is not unusual, especially when considering 
the past history of burning and, possibly, peat extraction (see Cynefin’s March 
1991 Ecological Assessment of the area, part of the EIA submitted  for a previous 
planning application for the Quarry extension).  

Apart from its intrinsic ecological value, this mire is also of interest for the 
presence of Lesser Twayblade  (Listera cordata) three spikes of which were 
found in Quadrat 1.  Despite very careful search, no other plants were found 
either in this mire within the realignment area nor within the wider search area.  
This is not a particularly unusual species to find in this habitat in Snowdonia and 
it may well be under-recorded due to its habit of lurking under the shade of heath 
within such habitats.  Nevertheless, it must be considered quite a notable orchid
and an indicator of the ecological interest of this mire.

3.3 Blanket bog in the wider search area.  As has already been mentioned, the 
small area of mire within the realignment area is part of a considerably larger 
area of blanket bog known as Gwaen Gynfi.  The part of this mire within the wider 
search area (see Map 1) was also surveyed in some detail, subjected to both 
quadrat analysis as well as MATCHED.  The results of this survey and analysis 
can be found in Appendix 3.  
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Interpretation of the results of the MATCH analysis are somewhat problematic 
since it suggests that this mire is most closely akin to NVC: M15 or M17 than an 
M19.  However, ascribing an exact community definition may not be all that 
helpful or necessary in the present context.  There is no doubt that there is some 
variation in the sward characteristics from one part of the mire to another, as can 
be seen from Photo 4 but this patchiness merely reflects that there is a mosaic of 
subtly different vegetation types within the mire.  Indeed, previous surveys of the 
area are often quite contradictory in their NVC mapping (see Cynefin’s March 
1991 Ecological Assessment of the area, part of the EIA submitted  for a previous 
planning application for the Quarry extension, for example).   Needless to say, 
while there may well be subtle differences in the swards, these almost certainly 
reflect a complex past history of varying management: peat extraction, burning, 
grazing densities and timings and perhaps even different grazing stock.  (Of more 
significance ecologically are the NVC: M29 soakways and springs lines within the 
mire and these will be dealt with in the next section).

Despite the subtle variation within the swards of this large mire complex,  it is 
convenient and probably more useful to ascribe the whole of the mire into one 
NVC community, namely M19a, apart from anything else because it forms a 
natural downhill extension to the same mire that lies to the western end of the 
realignment area as has already been described in 3.2 above.

Photo 4.  The mire below the realignment area within the wider search area.  
It forms about 10% of a much larger mire – Gwaen Gynfi to the north and 
west.
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Despite the evident vegetation mosaic present within the mire as a whole, the 
plant species noted during the quadrat surveys reflect almost exactly the species 
found during the wider more generalised plant surveys.  These are almost all 
indicators of the quite acidic nature of the soils and could therefore be considered 
as relatively impoverished in that regard.  Nevertheless, this part of Gwaen Gynfi 
(and the Gwaen as a whole) is undoubtedly a reasonably good example of this 
type of blanket bog, despite its history of agricultural management and probably 
peat extraction.  Indeed, the Countryside Council for Wales (CCW) Eryri SAC 
Management Plan and Conservation Objectives (March 2008) categorise Gwaen 
Gynfi as a “Key Habitat” (Feature 11 with an EU Habitat Code of 7130) but 
consider it to be in “Unfavourable Condition” due to past drainage, overgrazing 
and burning.  

The complex variation in swards within the blanket bog are as much due to 
varying peat depths and water table levels as past management.  Thus, some 
areas are much wetter as evidenced by the abundance and diversity of 
Sphagnum species.  For example, S. papillosum, S capillifolium, S. subnitens, S. 
tenellum and S. compactum occur in the drier areas while S. palustre, and S. 
fallax are found in wetter areas.  S. cuspidatum occurs in areas which are more 
or less permanently inundated.  To some extent too, the distribution and relative 
abundance of heath and graminoid species within the blanket bog are also a 
reflection of varying degrees of wetness.

It is worth noting here that during Cynefin’s 1991 quadrat surveys of Gwaen 
Gynfi, the very rare moss Hypnum imponens was found in (only) one of the 
quadrats.  This moss was specifically searched for during the present surveys but 
not found.  Unfortunately there is no detailed record of the exact location of this 
moss and discussion with A. J. E. Smith (pers. com.) who found and identified the 
original specimen, was unable to remember its exact location.  It could well have 
been found in a part of the Gwaen outside of the present search area.

3.4 Soakways within the blanket bog.  The area of Gwaen Gynfi below the 
realignment area is located on a gentle slope down to the stream that drains into 
Llyn Owen-y-ddol.  Inevitably, water flowing down this slope becomes channelled 
into quite discrete spring lines, soakways and eventually streams.  The 
vegetation along these soakways is perhaps the most interesting within this part 
of the Gwaen.  It was therefore surveyed and MATCHED separately (see 
Appendix 4 for a detailed species list and analysis).  This analysis suggests that 
the best fit for these communities was NVC: M29 Hypericum elodes-
Potamogeton polygonifolius.   See Photo 5.
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Photo 5.  An M29  soakway towards the bottom of the wider search area.  
Potamogeton polygonifolius can be clearly seen.

The two largest of these soakways (flushes) were located to the west of the 
survey area (see Map 2).  While much smaller soakways were found to the east 
of the survey area, these were considerably smaller and far less flushed.  The 
two main soakways were dominated by Potamogeton polygonifolius with other 
forbs of varying levels of abundance.  The lack of Hypericum elodes is somewhat 
problematic but it is by no means unusual in NVC treatments for a constant 
species typical of a community to be entirely absent.  Festuca vivipara was found 
at the edges of these flushed areas.

Judging by the species composition of the two main soakways, the water that 
feeds them is likely to be both oligotrophic and quite acidic.  In contrast, a much 
smaller soakway located to the east of the two larger flushes is likely to be 
flushed with more eutrophic (calcareous) water since a small number of plants of 
Carex dioica were noted growing here.  C. viridula ssp.oedocarpa was also found 
here.  However, such examples of even modest base-enrichment are extremely 
unusual within that part of the Gwaen that lies within the wider search area.  C. 
pulicaris was also found within the blanket bog immediately below the sheepfold 
complex, again suggesting some modest and very localised base-enrichment.

The presence of the moss Warnstorfia exannulata within the M29 soakways, 
albeit in very small quantity is of some interest since it is quite closely related to 
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the moss Hamatocaulis (Drepanocladus) vernicosus.  The latter species is rare in 
Britain but has been found in base-rich flushes not far away on Llanllechid 
Common.  H. vernicosus is regarded as a feature (19; EU Habitat Code 1393) 
within CCW’s Eryri SAC Management Plan and Conservation Objectives (March 
2008).  Careful search for this species within the flushes failed to reveal its 
presence but it must be concluded that this part of Gwaen Gynfi, at least, must be 
too acidic for it.

The M29  soakways are closely akin to ‘Feature 12’ (depressions on peat 
substrate of the Rhynchosporion) within CCW’s Eryri SAC Management Plan and 
Conservation Objectives (March 2008) (EU Habitat Code 7150) and as such are 
considered as highly vulnerable to drainage.  However, within the same 
document, their condition is regarded as ‘favourable/maintained’.

3.5 Wet Heath area around Llyn Owen-y-ddol.  It has already been mentioned 
above that parts of Gwaen Gynfi within the wider search area, though generally 
ascribed to NVC: M19a have similar affinities to NVC: M15 wet heath.  However, 
the absence of Trichophorum cespitosum in the mire suggests otherwise.  This 
plant is much more evident in an area to the north and south of Llyn Owen-y-ddol
where the vegetation sward is much drier.  This area (see Map 2) was separately 
MATCHED (see Appendix 5 for a full species list) and ascribed to NVC: M15d 
Trichophorum cespitosum-Erica tetralix wet heath, the Vaccinium myrtillus 
sub-community.

The area to the north of the lake is even drier than the equivalent area to the 
south, as evidenced by the abundance of Sphagnum papillosum.  Being 
somewhat drier in comparison with the rest of the Gwaen, the diversity of plants 
within the wet heath area is relatively poor being subjected to higher grazing 
pressure.  Within this area of wet heath, there are small areas of NVC: U5a acid 
grassland (10%) and M23a rush pasture (15%).

3.6 Juncus effusus dominated wetland to the west of the realignment area.  
Bordered by the small stream that effectively forms the western boundary of the 
realignment area and the Afon Marchllyn-mawr further west, is an area of Juncus 
effusus dominated rush pasture.  This was separately mapped (see Map 2) and 
MATCHED (see Appendix 6 for a full species list).  It was ascribed to NVC: 
M23a Juncus effusus/acutiflorus-Galium palustre rush pasture, the Juncus 
acutiflorus sub-community.   Scrutiny of Photo 6 below shows how prevalent
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Photo 6.  The Juncus effusus-dominated rush pasture to the west of the 
realignment area.

the rush J. effusus is within this community.  As such, it is relatively species poor 
with no notable species having been found.  However, small areas within this 
community are considerably wetter where springs arise.  These have an 
interesting flora, additional species being found here include Ranunculus 
flammula, R. omiophyllus, Myosotis secunda, Juncus bulbosus, Potamogeton 
polygonifolius, Montia fontana and the bryophytes Sphagnum fallax, S. palustre, 
Dichodontium palustre, Philonotis fontana and Warnstorfia exannulata.  Of 
particular note was the abundance of Saxifraga stellaris. These communities 
within the rush pasture are best described as NVC: M32 Philonoto-
Saxifragetum stellaris springs and also M35 Ranunculus omiophyllus-Montia 
fontana rills.  It is interesting to note that these springs and rills eventually 
manifest as the M29 soakways immediately downhill but were too small to map.

Results: the vegetation of the streams and Llyn Owen-y-ddol
4.0 Vegetation of the streams.  The Afon Marchllyn–mawr is the largest 

watercourse in the wider search area and forms its western boundary.  Close to 
the sheepfold in the north western corner of the wider search area (see Map 1), a 
tributary of this stream runs eastwards until it drains into the Llyn Owen-y-ddol.  
This represents the northern boundary of the wider search area and it is into this 
stream that all the water from Gwaen Gynfi drains down slope.  There are a 
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number of smaller streams and soakways (see 3.4 above) that run more-or-less 
parallel to each other that cross the Gwaen, eventually draining into this tributary.  
All the streams within this catchment are small, open, shallow and fast-flowing 
riffle-pool watercourses but the Afon Marchllyn-mawr ( see Photo 7) itself is the 
most botanically diverse since its flora suggests a (limited) measure of base 
enrichment. For example Jungermannia exsertifolia ssp. cordifolia is generally 
found in circumneutral waters.  In contrast, the tiny streams that flow across the 
blanket bog (sometimes disappearing altogether beneath a layer of encroaching 
vegetation) are far less botanically diverse as is the tributary draining into the lake 
whose waters are once again less mineral rich.  There is little point in describing 
these various watercourses separately and the following description covers them 
all.

Photo 7.  Typical riffle-pool communities on the Afon Marchllyn-mawr.
Being fast flowing, the in-stream vegetation is almost entirely confined to a 
bryophyte assemblage that is adapted to such extreme conditions.  The 
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exception to this is the presence of Callitriche hammulata which forms quite 
extensive patches in the tributary before it reaches the lake.  Perched 
precariously on in-stream rocks just out of reach of all but the most violent 
spates, an attractive flora has often developed, typified by Saxifraga stellaris, 
Scutellaria minor, Sagina procumbens, Myosotis secunda, Euphrasia nemorosa
and Oreopteris limbosperma.  Where the water velocity is slightly reduced, the
aquatic form of Montia fontana is often found in some abundance.  Even slower 
seepages dripping into the main streams are often dominated by the beautiful 
Chrysosplenium oppositifolium. The bryophyte flora is not particularly diverse and 
no rarities were found but several species were very abundant and luxuriant.  
Most moss and liverwort species found within these streams clinging to the rocks 
are adapted to fast-flowing conditions and rely for their survival on being 
permanently immersed in water.  Being open in aspect, the bryophytes that are 
often associated with more enclosed riverine habitats (ceunentydd) elsewhere in 
Snowdonia are generally absent.  A full species list of the bryophytes found in-
stream and along the riparian zones can be found in Appendix 7.

4.1 Vegetation in and around Llyn Owen-y-ddol.  The final discrete communities 
noted within the study area are to be found around the small lake Llyn Owen-y-
ddol though these cover too small an area to be mapped on Map 2.  Apart from 
the M15 wet  heath that surrounds the lake,   small patches of the NVC: A24 
Juncus bulbosus community were noted.  This community is typical of 
oligotrophic, base-poor, shallow standing water and its margins within acid mires.  
These merged somewhat into another community as the water depth deepened, 
namely the S9a Carex rostrata swamp, the Carex rostrata sub-community.  This 
latter community is characterised by the pondweed Potamogeton natans  which 
grew outwards from the southern shores and tended to cover almost the entire 
lake by the end of the summer.  Additional species noted within the two 
communities, which somewhat blurred into each other around the southern 
margins of the lake were Glyceria fluitans, Juncus effusus, Ranunculus flammula, 
R. omiophyllus, P. polygonifolius, Eleocharis palustris,  J. articulatus, Epilobium 
brunnescens, Cardamine pratensis, Carex viridula subsp. oedocarpa, C. 
echinata, C. panicea, Myosotis secunda, Galium palustre, Hydrocotyle vulgaris, 
Eleogiton fluitans floating on the surface of the lake, Agrostis stolonifera , Viola 
palustris and  Eriophorum angustifolium.  Bryophytes found here included 
Philonotis fontana, Calliergonella cuspidata, Aneura pinguis, Sphagnum fallax 
and S. denticulatum.  Neither of these two communities was subjected to MATCH 
analysis.
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Results: COFNOD Local Records Centre search.

5.0 A COFNOD Local Record Centre search was requested centred on NGR: 
SH605642 (the centre of the wider search area) covering a perimeter around that 
point of 1 kilometre, with particular focus on their records of vegetation.  No plant 
records were found within that area but all the records provided of other taxa can 
be found in Appendix 9.

Mitigation

6.0 In order to reduce the impact of the realignment area quarry void on the 
vegetation interest, two broad areas need to be discussed.

6.1 It has already been stated above that the main vegetation interest within the 
realignment area itself is more or less confined to the one hectare mire at the far 
western end.  At the time of writing, it is understood that three different quarrying 
proposals within the realignment area are being discussed.  One of these, option 
D2 would confine slate extraction to the eastern side of the realignment area, 
avoiding this mire altogether.  The line of the D2 option has been included within 
Map 2 in Section 3.0 above.  Clearly by avoiding direct damage to this mire, this 
option must be considered as the most favourable in conserving the main 
vegetation interest within the realignment area.
Option D2 will avoid direct damage to the mire but quarrying right up to the edge 
of it may cause secondary damage to this habitat from dust and any fines that 
might leach into it from surface water runoff from the close proximity of the quarry 
workings and haul roads.  It was noticed during the vegetation surveys that dust 
and leachates have already caused some impact on acid grassland areas close 
to the new extension workings and haul road.  New quarry workings within the 
(D2) realignment area must be carried out in such a way as to prevent damage to 
the adjacent mire from airborne dust and surface water leachates, for example by 
the early and judicious construction of appropriate bunds.
It must also be appreciated that the condition of this mire, and indeed the rest of 
Gwaen Gynfi, must also be strongly influenced by the current grazing levels.  
This is not something that Welsh Slate Ltd, as the Quarry owners, can have very 
much influence over, since most of the Gwaen (certainly outwith the realignment 
area) is in separate ownership.  As has already been stated above, it is also part 
of Common Land 106.  However, it is assumed that for Health and Safety 
reasons, the realignment area will be fenced off from grazing.  Careful vegetation 
condition monitoring will have to be undertaken of the mire within the realignment 
area to determine whether the future cessation of grazing will have a deleterious 
influence on the condition of this mire.
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6.2 The most critical  mitigation considerations, however, must be given to the large 
mire below the realignment area which represents some 10% of the Gwaen Gynfi 
blanket bog.  The vegetation interest here depends almost entirely on it receiving 
adequate water to remain saturated enough to sustain the moisture dependent 
communities within it. Of particular note in this respect are the M29 soakways 
described in 3.4 above.  

In the Hydrology, Hydrogeology, Water Quality and Flood Risk section of this 
EIA,  it is stated that the already permitted quarry extension above the 
realignment area will result in a reduction of 15% of current surface water flow to 
the blanket bog immediately down slope of it, without mitigation.  The addition of 
the realignment area only stands to reduce flows by a further 2%.  The same 
report suggests that adequate mitigation for this water loss to the blanket bog can 
be achieved by the construction of an interception leat around the whole of the 
upslope area of the current quarry void as well as the extension area following 
the 470mOD contour.  The report continues: “This leat was to convey surface 
runoff water from up-catchment of this elevation, around the extension area and 
discharge it via a series of sympathetically designed settlement lagoons back into 
the original watercourse to the north west of the extension area.  Continuation of 
the leat around the head of the current quarry void was to produce mitigation for 
the incident rainfall falling on the extension void…By constructing the ditch 
around the top of the whole of the current void it would also provide a net 
increase in flows to the wet heathland (blanket bog below)…”.   It is worth adding 
that there is no proposal to re-direct groundwater flow, just surface runoff water.  
The report emphasises that the area is dominated by surface water flow due to 
the high rainfall.  Groundwater, if present, forms only a tiny proportion of flow in 
the area.

The way in which this interception leat discharges water onto Gwaen Gynfi must 
be carefully engineered so as to a) avoid soil erosion and b) to ensure that water 
re-entering the blanket bog system is evenly distributed over the whole upslope 
area of the bog.  Details of how the discharge aspects of this leat will be 
constructed and an even (percolating) flow achieved will be dealt with elsewhere 
in this EIA.



APPENDIX 1
NVC: Acid Grassland

Q1 Q2 Q3 Q4 Q5 Total
Waymark: NGR 61023 63922 60983 63879 6093263844 60905 63920 60908 63742

SPECIES
Nardus stricta 8 6 4 4 8 V(4-8)
Vaccinium myrtillus 5 3 4 1 6 V(1-6)
Juncus squarrosus 4 5 7 4 4 V(4-7)
Hylocomium splendens 5 4 7 6 5 V(4-7)
Festuca ovina 6 6 6 5 5 V(5-6)
Agrostis capillaris 3 4 4 4 4 V(3-4)
Galium saxatile 4 2 6 4 4 V(2-6)
Pleurozium schreberi 5 3 3 2 2 V(2-5)
Polytrichum commune 5 1 3 1 2 V(1-5)
Rhytidiadelphus squarrosus 4 6 3 5 0 IV(3-6)
Potentilla erecta 4 5 2 3 0 IV(2-5)
Luzula campestris 3 3 4 0 2 IV(2-4)
Anthoxanthum odoratum 0 3 3 2 3 IV(2-3)
Empetrum nigrum 3 0 0 0 2 II(2-3)
Rhytidiadelphus loreus 3 1 0 0 0 II(1-3)
Holcus lanatus 0 0 0 2 2 II(2)
Pteridium aquilinum 0 0 0 7 0 I(7)
Sphagnum palustre 3 0 0 0 0 I(3)
Aulacomnium palustre 3 0 0 0 0 I(3)
Polygala serpyllifolia 2 0 0 0 0 I(2)
Calluna vulgaris 3 0 0 0 0 I(3)
Molinia caerulea 4 0 0 0 0 I(4)
Danthonia decumbens 0 2 0 0 0 I(2)
Rumex acetosella 0 0 0 1 0 I(1)
Carex panicea I
Hypnum jutlandicum I
Campylopus flexuosus I
Juncus effusus I
Oxalis acetosella I
Mylia taylorii I



MATCH based on aggregate data from 5 (2m x 2m) quadrats

1. U5 coefficient  =  66.8 5 sub-communities
2. U20 coefficient  =  57.3  3 sub-communities
3. H18 coefficient  =  56.8 3 sub-communities
4. U4 coefficient  =  53.6 5 sub-communities
5. U6 coefficient  =  49.8 4 sub-communities
6. H12 coefficient  =  47.6 3 sub-communities
7. H10 coefficient  =  45.7 4 sub-communities
8. U16 coefficient  =  44.1 3 sub-communities
9. CG11 coefficient  =  43.9 2 sub-communities
10. U3 coefficient  =  43.8 0 sub-communities
 NVC Communities most closely matching test data for acid grassland

Sub-community Coefficient
U5a 70.8
U4e 69.1
U5 66.8

MATCHES against sub-communities.



APPENDIX 2
NVC: Blanket Bog in Realignment area

Q1 Q2 Q3 Q4 Q5 Total
Waymark: NGR 60861 63773 60829 63731 60806 63747 60787 63802 60752 68795
SPECIES
Erica tetralix 9 8 8 9 5 V(5-9)
Vaccinium myrtillus 4 7 8 2 3 V(2-8)
Potentilla erecta 5 3 3 4 3 V(3-5)
Eriophorum vaginatum 2 5 7 6 5 V(2-7)
Sphagnum palustre 3 3 5 4 4 V(3-5)
Sphagnum fallax 4 4 4 1 4 V(1-4)
Juncus squarrosus 5 2 4 1 0 IV(1-5)
Hypnum jutlandicum 3 3 0 3 2 IV(2-3)
Rhytidiadelphus loreus 3 3 0 2 2 IV(2-3)
Hylocomium splendens 3 5 5 0 2 IV(2-5)
Sphagnum capillifolium 4 2 4 0 2 IV(2-4)
Festuca ovina 3 4 4 0 2 IV(2-4)
Calluna vulgaris 5 4 0 0 8 III(4-8)
Trichophorum 
cespitosum 5 0 0 2 1 III(1-5)
Polygala serpyllifolia 2 0 0 1 1 III(1-2)
Eriophorum 
angustifolium 0 2 0 2 2 III(2)
Polytrichum commune 0 3 3 0 2 III(2-3)
Carex panicea 0 2 0 3 2 III(2-3)
Drosera rotundifolia 3 1 0 0 0 II(1-3)
Empetrum nigrum 2 0 0 3 0 II(2-3)
Molinia caerulea 5 0 1 0 0 II(1-5)
Juncus effusus 0 2 2 0 0 II(2)
Pleurozium schreberi 0 0 2 0 2 II(2)
Narthecium ossifragum 0 0 0 2 2 II(2)
Aulacomnium palustre 2 0 0 0 0 I(2)
Listera cordata 1 0 0 0 0 I(1)
Agrostis canina 0 2 0 0 0 I(2)
Galium saxatile 0 0 2 0 0 I(2)
Deschampsia flexuosa 0 0 3 0 0 I(3)
Anthoxanthum odoratum 0 0 2 0 0 I(2)
Nardus stricta 0 0 2 0 0 I(2)



Racomitrium 
lanuginosum 0 0 0 0 1 I(1)

MATCH based on aggregate data from 5 (2m x 2m) quadrats)

1. M15 coefficient  =  64.1 4 sub-communities
2. M17 coefficient  =  58.8  3 sub-communities
3. M19 coefficient  =  53.7 3 sub-communities
4. M18 coefficient  =  49.1 2 sub-communities
5. U5 coefficient  =  47.4 5 sub-communities
6. M16 coefficient  =  46.6 4 sub-communities
7. H12 coefficient  =  46.6 3 sub-communities
8. H10 coefficient  =  45.3 4 sub-communities
9. M6 coefficient  =  45.2 4 sub-communities
10. M21 coefficient  =  40.3 2 sub-communities
 NVC Communities most closely matching test data for blanket bog in realignment area

Sub-community Coefficient
M19a 64.9
M15 64.1

M15d 63.7
MATCHES against sub-communities.



APPENDIX 3
NVC of blanket bog in wider search area

Q1 Q2 Q3 Q4 Q5 Total
Waymark: NGR 60914 64571 60890 64488 60819 64336 60755 64189 60645 64005
SPECIES
Calluna vulgaris 9 5 6 6 5 V(5-9)
Erica tetralix 5 9 5 6 6 V(5-9)
Eriophorum vaginatum 4 5 3 5 6 V(3-6)
Vaccinium myrtillus 5 3 5 5 5 V(3-5)
Molinia caerulea 6 4 5 5 1 V(1-6)
Sphagnum capillifolium 4 3 1 2 4 V(1-4)
Rhytidiadelphus loreus 2 1 2 2 2 V(1-2)
Sphagnum palustre 0 3 3 4 4 IV(3-4)
Deschampsia flexuosa 1 1 1 0 4 IV(1-4)
Potentilla erecta 1 4 4 3 0 IV(1-4)
Eriophorum angustifolium 2 2 3 3 0 IV(2-3)
Hylocomium splendens 4 0 2 3 0 III(2-4)
Polytrichum commune 3 0 3 0 4 III(3-4)
Hypnum jutlandicum 2 0 2 0 4 III(2-4)
Pleurozium schreberi 1 0 0 2 1 III(1-2)
Agrostis canina 0 2 1 0 2 III(1-2)
Carex echinata 3 0 0 3 0 II(3)
Carex panicea 0 3 0 2 0 II(2-3)
Drosera rotundifolia 0 2 0 0 2 II(2)
Nardus stricta 0 1 0 2 0 II(1-2)
Sphagnum papillosum 0 0 2 1 0 II(1-2)
Juncus squarrosus 0 0 1 0 1 II(1)
Aulacomnium palustre 0 0 0 2 2 II(2)
Odontoschisma sphagni 2 0 0 0 2 II(2)
Polytrichum strictum 2 0 0 0 0 I(2)
Polygala serpyllifolia 0 2 0 0 0 I(2)
Juncus effusus 0 0 0 2 0 I(2)
Juncus bulbosus 0 1 0 0 0 I(1)
Empetrum nigrum 0 0 1 0 0 I(1)
Festuca ovina 0 0 0 1 0 I(1)

MATCH based on aggregate data from 5 (2m x 2m) quadrats



1. M15 coefficient  =  66.2 4 sub-communities
2. M17 coefficient  =  63.7  3 sub-communities
3. M19 coefficient  =  56.6 3 sub-communities
4. M18 coefficient  =  51.9 2 sub-communities
5. H12 coefficient  =  49.4 3 sub-communities
6. M6 coefficient  =  47.8 4 sub-communities
7. M16 coefficient  =  47.0 4 sub-communities
8. M21 coefficient  =  46.3 2 sub-communities
9. U5 coefficient  =  45.5 5 sub-communities
10. H10 coefficient  =  42.0 4 sub-communities
 NVC Communities most closely matching test data for blanket bog in wider search area

Sub-community Coefficient
M17c 66.3
M15 66.2

M15d 65.6
Matches against sub-communities 



APPENDIX 4
NVC of soakways within M19a blanket bog below realignment area.

SPECIES Q1 Q2 Q3 Q4 Q5 TOTAL
Potamogeton polygonifolius 8 9 7 7 6 V(6-9)
Hydrocotyle vulgaris 5 4 5 0 5 IV(4-5)
Menyanthes trifoliata 0 3 4 0 5 III(3-5)
Carex echinata 3 4 0 0 4 III(3-4)
Ranunculus flammula 3 4 0 3 0 III(3-4)
Eriophorum vaginatum 1 0 2 3 0 III(1-3)
Sphagnum inundatum 5 4 0 0 0 II(4-5)
Sphagnum denticulatum 3 3 0 0 0 II(3)
Saxifraga stellaris 2 0 2 0 0 II(2)
Erica tetralix 0 0 0 2 3 II(2-3)
Drosera rotundifolia 0 0 1 1 0 II(1)
Carex panicea 0 0 3 2 0 II(2-3)
Warnstorfia exannulata 1 2 0 0 0 II(1-2)
Philonotis fontana 4 5 0 0 0 II(4-5)
Anthoxanthum odoratum 0 0 0 0 1 I(1)
Myosotis secunda 0 0 0 0 2 I(2)
Eriophorum angustifolium 0 0 0 0 2 I(2)
Carex nigra 0 0 0 0 2 I(2)
Caltha palustris 0 0 0 0 4 I(4)

Soakways within Gwaen Gynfi
(MATCH based on aggregate data from 5 (2m x 2m) quadrats)
1. M29 coefficient  =  40.9  0 sub-communities
2. M35 coefficient  =  29.7  0 sub-communities
3. M6 coefficient  =  29.5 4 sub-communities
4. M1 coefficient  =  24.1 0 sub-communities
5. M4 coefficient  =  24.0 0 sub-communities
6. M25 coefficient  =  24.0 3 sub-communities
7. M15 coefficient  =  23.8 4 sub-communities
8. S9 coefficient  = 23.7 2 sub-communities
9. M32 coefficient  =  23.7 2 sub-communities
10. M2 coefficient  =  23.5 2 sub-communities
NVC Communities most closely matching test data.



Sub-community Coefficient
M29 40.9
M35 29.7
M6 29.5

MATCHES against sub-communities.



APPENDIX 5
NVC of M15 wet heath around Llyn Owen-y-ddol.

Q1 Q2 Q3 Q4 Q5 Total
Waymark: NGR 61101 64556 61139 64564 61054 64553 61042 64563 61017 64591
SPECIES
Erica tetralix 7 9 7 7 7 V(7-9)
Potentilla erecta 4 4 4 4 3 V(3-4)
Hylocomium splendens 4 3 2 4 2 V(2-4)
Sphagnum fallax 4 2 4 3 4 V(2-4)
Eriophorum vaginatum 1 2 2 5 3 V(1-5)
Molinia caerulea 4 0 7 2 4 IV(2-7)
Vaccinium myrtillus 4 4 0 5 2 IV(2-5)
Polytrichum commune 3 4 2 5 0 IV(2-5)
Festuca ovina 5 4 1 1 0 IV(1-5)
Sphagnum papillosum 1 4 3 0 2 IV(1-4)
Rhytidiadelphus loreus 3 3 1 0 2 IV(1-3)
Carex panicea 3 0 2 1 3 IV(1-3)
Pleurozium schreberi 2 3 0 2 1 IV(1-3)
Calluna vulgaris 0 0 3 4 5 III(3-5)
Trichophorum 
cespitosum 2 2 0 0 5 III(2-5)
Sphagnum capillifolium 0 2 0 4 4 III(2-4)
Hypnum jutlandicum 2 3 0 0 3 III(2-3)
Eriophorum 
angustifolium 3 3 2 0 0 III(2-3)
Deschampsia flexuosa 2 3 0 2 0 III(2-3)
Nardus stricta 2 2 2 0 0 III(2)
Carex echinata 0 0 4 2 0 II(2-4)
Galium saxatile 3 0 0 2 0 II(2-3)
Juncus acutiflorus 4 0 0 0 0 I(4)
Sphagnum palustre 0 0 4 0 0 I(4)
Anthoxanthum 
odoratum 2 0 0 0 0 I(2)
Juncus effusus 2 0 0 0 0 I(2)
Juncus squarrosus 0 0 2 0 0 I(2)
Narthecium ossifragum 0 0 2 0 0 I(2)
Agrostis canina 0 0 0 1 0 I(1)



Wet heath around Llyn Owen-y-ddol
(MATCH based on aggregate data from 5 (2m x 2m) quadrats)

1. M15 coefficient  =  62.0 4 sub-communities
2. M17 coefficient  =  59.4  3 sub-communities
3. M19 coefficient  =  51.2 3 sub-communities
4. M6 coefficient  =  50.4 4 sub-communities
5. U5 coefficient  =  49.8 5 sub-communities
6. H12 coefficient  =  47.4 3 sub-communities
7. M18 coefficient  =  46.5 2 sub-communities
8. H10 coefficient  =  46.1 4 sub-communities
9. M21 coefficient  =  44.5 2 sub-communities
10. M16 coefficient  =  44.3 4 sub-communities
 NVC Communities most closely matching test data.

Sub-community Coefficient
M15d 67.0
M17c 64.5
M15 62.0

MATCHES  against sub-communities.



APPENDIX 6
NVC of M23a Rush Pasture to west of realignment area.

Q1 Q2 Q3 Q4 Q5 Total
Waymark: NGR 60795 63625 60784 63615 60772 63605 60691 63527 60661 63575
SPECIES
Juncus effusus 8 7 5 5 2 V(2-8)
Galium palustre 3 4 3 4 3 V(3-4)
Sphagnum fallax 3 5 7 1 4 V(1-7)
Holcus lanatus 4 3 3 4 2 V(2-4)
Rhytidiadelphus 
squarrosus 3 0 3 5 2 IV(2-5)

Anthoxanthum odoratum 0 4 2 3 4 IV(2-4)
Potentilla erecta 0 3 1 4 2 IV(1-4)
Cirsium palustre 0 2 1 2 1 IV(1-2)
Agrostis stolonifera 3 1 2 0 0 III(1-3)
Carex echinata 0 3 0 2 2 III(2-3)
Juncus acutiflorus 0 0 9 9 9 III(9)
Epilobium palustre 0 1 3 0 3 III(1-3)
Polytrichum commune 4 6 3 0 0 III(3-6)
Festuca ovina 5 4 0 0 0 II(4-5)
Sphagnum palustre 4 0 0 4 0 II(4)
Eriophorum vaginatum 1 4 0 0 0 II(1-4)
Carex panicea 0 3 0 1 0 II(1-3)
Rumex acetosa 0 0 0 3 4 II(3-4)
Ranunculus acris 0 0 0 2 3 II(2-3)
Taraxacum officinale agg. 0 0 0 2 2 II(2)
Agrostis capillaris 4 0 0 0 0 I(4)
Cardamine pratensis 0 2 0 0 0 I(2)
Myosotis secunda 0 0 0 0 1 I(1)
Hylocomium splendens 2 0 0 0 0 I(2)
Nardus stricta 3 0 0 0 0 I(3)
Pleurozium schreberi 0 0 0 0 2 I(2)
Aulacomnium palustre 0 0 0 0 2 I(2)
Leontodon autumnalis 0 0 0 0 1 I(1)

Juncus effusus dominated rush pasture to west of realignment  area.
(MATCH based on aggregate data from 5 (2m x 2m) quadrats)



1. M23 coefficient  =  52.1 2 sub-communities
2. M25 coefficient  =  51.7  3 sub-communities
3. M6 coefficient  =  50.9 4 sub-communities
4. M4 coefficient  =  39.1 0 sub-communities
5. W4 coefficient  =  35.9 3 sub-communities
6. U5 coefficient  =  35.3 5 sub-communities
7. MG10 coefficient  =  34.7 3 sub-communities
8. U4 coefficient  =  33.8 5 sub-communities
9. M8 coefficient  =  33.8 0 sub-communities
10. M28 coefficient  =  33.5 3 sub-communities
 NVC Communities most closely matching test data.

Sub-community Coefficient
M23 52.1
M25 51.7

M23a 51.6
MATCHED  against sub-communities.



APPENDIX 7
Bryophytes found within  and beside streams (with DAFOR scale).

Aneura pinguis (O)
Brachythecium rivulare (D)
Bryum pseudotriquetrum (F)
Calliergonella cuspidata (R)
Dichodontium palustre (O)*
Diplophyllum albicans ((F)
Fontinalis antipyretica (O)
F. squamosa (F)
Hygroamblystegium fluviatile (D)
Hygrohypnum eugyrium (O)*
Hyocomium amoricum
Jungermannia exsertifolia subsp. cordifolia (O)*
Marsupella emarginata (F)
Mnium hornum (F)
Pellia epiphylla ((F)
Philonotis fontana (O)
Plagiomnium undulatum (O)
Platyhypnidium riparioides (O)
Pogonatum urnigerum (R) 
Racomitrium aciculare (O)
Scapania undulata (F)
Sphagnum fallax (A)
S. girgensohnii (O)

* ID confirmed by Peter Benoit



Agrostis canina
A. capillaris
A. stolonifera
Andreaea rothii ssp rothii
Aneura pinguis
Anthoxanthum odoratum
Aulacomnium palustre
Barbilophozia floerkii
Blechnum spicant
Brachythecium rivulare
Bryum capillare
B. pseudotriquetrum
Calliergonella cuspidata
Callitriche hammulata
Calluna vulgaris
Caltha palustris
Campylopus flexuosus
Cardamine pratensis
Carex binervis
C. dioica
C. echinata
C. nigra
C. ovalis
C. panicea
C. pilulifera
C. pulicaris
C. rostrata
C. viridula subsp. oedocarpa
Chrysosplenium oppositifolium
Cirsium palustre
Cryptogramma crispa
Danthonia decumbens
Deschampsia flexuosa
Dichodontium palustre
Dicranum scoparium
Diplophyllum albicans
Douinia ovata
Drosera rotundifolia
Dryopteris carthusiana
D. dilatata
D. oreades
Eleocharis palustris
Eleogiton fluitans
Empetrum nigrum

Epilobium brunnescens
E. obscurum
E. palustre

Erica tetralix
Eriophorum angustifolium
E. vaginatum
Euphrasia nemorosa
Festuca ovina
F. vivipara
Fontinalis antipyretica
F. squamosa
Galium palustre
G. saxatile
Glyceria fluitans
Holcus lanatus
Hyocomium amoricum
Hydrocotyle vulgaris
Hygroamblystegium fluviatile
Hygrohypnum eugyrium
Hylocomium splendens
Hypnum andoi
H. jutlandicum
Juncus acutiflorus
J. articulatus
J. bulbosus
J. effusus
J. squarrosus
J. tenuis
Jungermannia exsertifolia subsp. cordifolia
Kindbergia praelonga
Leontodon autumnalis
Lepidozia reptans
Listera ovata
Lophozia ventricosa
Luzula campestris
L. multiflora
Marsupella emarginata
Menyanthes trifoliata
Mnium hornum
Molinia caerulea
Montia fontana
Mylia taylorii
Myosotis secunda
Nardus stricta
Narthecium ossifragum
Odontoschisma sphagni
Oreopteris limbosperma

APPENDIX 8
Species list of all plants found within the study area



Oxalis acetosella
Pellia epiphylla
Phegopteris connectilis
Philonotis fontana
Plagiomnium undulatum
Plagiothecium undulatum
Platyhypnidium riparioides
Pleurozium schreberi
Pogonatum aloides
P. urnigerum
Polygala serpyllifolia
Polypodium vulgare
Polytrichastrum formosum
Polytrichum commune
P. juniperinum
P. piliferum
P. strictum
Potamogeton natans
P. polygonifolius
Potentilla erecta
Pseudotaxiphyllum elegans
Pteridium aquilinum
Ptychomitrium polyphyllum
Racomitrium aciculare
R. fasciculare
R. lanuginosum
Ranunculus acris
R. flammula
R. omiophyllus
Rhytidiadelphus loreus
R. squarrosus
Rumex acetosa
R. acetosella
Saccogyna viticulosa
Sagina procumbens
Saxifraga stellaris
Scapania gracilis
S. undulata
Scutellaria minor
Sedum anglicum
Sphagnum capillifolium
S. compactum
S. cuspidatum
S. denticulatum
S. fallax
S. girgensohnii
S. inundatum
S. palustre
S. papillosum

S. squarrosum
S. subnitens
S. tenellum
Taraxacum officinale agg.
Thuidium tamariscinum
Trichophorum cespitosum
Ulex gallii
Vaccinium myrtillus
Viola palustris
Warnstorfia exannulata
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 The site is informally grazed by cattle and is generally in good condition, neither 
under- nor over- grazed.  There is a boundary all round the site though this needs some 
attention. 
 
 It is the view of the author that this site would make a very satisfactory 
Compensation Area.  The proposed Realignment Area covers an area of 8.1 Hectares 
with only 3.7 Hectares being proposed for excavation.  This lies entirely within acid 
grassland of limited floristic interest.  In contrast, the Compensation Area is 12 Hectares 
in extent, some 8 Hectares of which is already rich (wet heath) habitat. 
 
 Preliminary discussions with the North Wales Wildlife Trust (NWWT) have 
indicated that they would be interested in managing the Compensation Area on behalf 
of Welsh Slate Ltd.  Some improvements to the site could include the establishment of a 
broadleaved oak woodland on the drier third of the site but additional survey work would 
help to inform possible future nature conservation enhancement management.  It would 
not be inappropriate, for example, to create a pond on the site. 
 
 It is useful to put this proposed Compensation Area into context with CCW‟s 
Upland Framework document.  The objectives of the Upland Framework can be 
summarised as improving the quality and biodiversity of upland habitats in Wales by 
allowing the development and re-establishment of some of the diversity which has been 
lost through man‟s activities.  Analysis of the maps which accompany this document, 
essentially CCW‟s „wish list‟,  indicate that their aim is to re-establish the area within and 
around the proposed Compensation Area as wet sub-montane heath.  As such, the 
selection of this piece of land as the proposed Compensation Area fits in very well with 
CCW‟s aims as proposed within their Upland Framework. 
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Quadrat species constancy table 
 

  



 
Photo 1: The location of Quadrat 1 looking towards quarry just below bend 
of leat into main channel. 
 

 
Photo 2: Quadrat 1. 



 
Photo 3: Quadrat 2 at edge of NVC U20 just below leat (right). 
 

 
Photo 4: Quadrat 2. 
 



 
Photo 5: Quadrat 3 near end of leat. 
 

 
Photo 6: Quadrat 3. 
 



 
Photo 7: Quadrat 4 near end of leat (right). 
 

 
Photo 8: Quadrat 4. 
 



 
Photo 9: Leat from wall looking northwest towards old pumping station 
(20.11.14). 

 
Photo 10: Leat from just below old 11KV pole looking north west 
(20.11.14). 



 
Photo 11: Leat from bottom corner looking north east along contour 
(20.11.14). 

 
Photo 12: Leat looking south west after heavy rain (11.5.15). 



 
Photo 13: End of leat looking south west (20.11.14).  Note the Gwaen Gynfi 
mire to the right of the picture is some distance below the leat.  It is 
predominantly acid grassland in between. 
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INTRODUCTION 

 Conditions 3, 14 and 30 of Planning Permission C12/0874/16/MW make 
general references to the Compensation Area whilst Condition 29 is Compensation 
Area specific and states: Condition 29 of the Planning Consent issued to Welsh Slate 
to extend quarrying activities into the so-called Realignment Area states: 
 
A moorland habitat management plan for the Gwaen Gynfi Ecological Compensation 
Area, identified on ‘Map 1’ *see page 5), of ‘Appendix 12’ to Chapter 13 of the 
Environmental Statement (Ecology), shall be submitted for the approval of the 
Mineral Planning Authority within twelve months of the date of this planning 
permission. Its strategy shall be based upon the findings of the ecological survey 
report dated October 2011 and include details of a biodiversity management plan and 
establishment of a sub-montane heath. More specifically, the biodiversity 
management plan shall include: 
 

(a) Control of grazing, 
(b) Boundary treatment & repair, 
(c) Provision for additional survey work to be agreed in writing with the 

Mineral Planning Authority in order to inform future management of 
the site, 

(d) Production of a biodiversity action plan for the site based upon the 
findings of the ecological survey.  

 
This Management Plan is submitted in fulfillment of Condition 29 the format 

of which has been agreed with Natural Resources Wales (NRW). 
 
 
THE SITE 

 The ecology of the site, previously known as ‘The Compensation Area’, has 
been described previously (Chapter 13 of the Environmental statement (Ecology)) and 
has been added here in Appendix 1.  However, the condition of the site does require 
some descriptive detail as follows.   
 
SITE CONDITION 

 Several site visits by Gritten Ecology, in the company of Chris Wynne (North 
Wales Wildlife Trust) and Tony Heaney (Welsh Slate), have provided sufficient 
information as to the condition of the site.  This can best be described as 
Unfavourable recovering.   There are a number of reasons why the site should be 
described in this way. 
 

1. There is evidence of a considerable amount of poaching.  This is manifest in 
two ways.  Firstly, the Sphagnum lawns, which are such a feature of the wetter 
areas of the site, show a lot of trampling damage, mostly by cattle but also by 
sheep.  Secondly, the drier areas where ring-feeders have previously been 
placed show heavy trampling damage around them.  The site, until recently, 
was clearly grazed despite there being no legal grazing agreement with the 
grazier.  Despite the grazing levels, there is considerable evidence of tree 
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seedling encroachment mainly in the wetter areas of the site (Salix cinerea, 

Sorbus aucuparia and Betula pubescens). 
2. The boundaries around the site are composed of drystone walls and fences.  

These generally are in a poor state of repair and are not stock-proof. 
3. A number of PROWs cross the site and the access points through the site 

boundaries are sometimes not stock-proof. 
4. There is some discarded silage bag wrap and string left on the site close to 

where ring-feeders where located. 
 
CONSERVATION OBJECTIVES AND DISCUSSION 

 Since the site cannot be currently considered to be in favourable condition, 
largely due to the inappropriate grazing pressure, conservation objectives should 
focus on the restoration of the Sphagnum lawns.  This can only be achieved by a 
reduction in grazing pressure.  This, in turn, can only be achieved by the permanent 
removal of stock animals and the stock-proofing of the boundaries to ensure that no 
stray grazing animals can enter the site from the adjoining pastures.   
 
 Another issue on the site is the seeding in of native trees, from both within and 
outside the site.  Clearly, acid grassland and mire communities, in the absence of 
grazing, will naturally succeed to the climax community which, in this case, would be 
mixed woodland (probably NVC: W17 and W1).  The current (unknown) grazing 
levels are not preventing this natural successional process but are causing damage to 
the sward.  It is considered desirable, therefore, to allow this natural succession to 
woodland by removing the grazing.  Heavy long term grazing pressure throughout so 
much of Snowdonia has effectively reduced native broadleaved woodland cover to a 
minimum.  Since the majority of the site is made up of mire communities, succession 
here would be to (NVC: W1) wet woodland, a habitat which is even more scarce in 
the area and for which both the Snowdonia National Park Authority and Cyngor 
Gwynedd have written a Habitat Action Plan within their respective Local 
Biodiversity Action Plans.  It is considered desirable, therefore, to allow this process 
to occur on the site. 
 
 One possible disadvantage of this approach is that we simply do not yet know 
whether the current biodiversity of the site would be deleteriously affected.  This is, in 
part, due to our lack of detailed knowledge of what species are present on the site.  
Further survey would remedy this lack of knowledge and would also help to 
determine whether allowing the successional process to occur would significantly 
reduce the biodiversity or, at any rate, affect ‘critical’ species.  A difficult debate! 
 
 An invertebrate and further botanical survey of the site has been carried out by 
Enfys Ecology, a subsidiary of the Wildlife Trust, and this can be seen in Appendix 

2.  It is pertinent to mention here that Marsh Fritillary butterflies (Euphydryas 

aurinia) were not found during this survey though they have been recorded within the 
10 Kilometre square.  A reduction in the abundance of Succisa pratensis, the food 
plant of this species, by the encroachment of tree saplings would, therefore, not be 
considered deleterious to this species.  No additional species of botanical interest were 
noted by this new survey. 
 
 An additional benefit of this approach would be an educational one.  Very 
little is known about the process of succession from mires to wet woodland and how 
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fast the process can occur in the absence of controlled grazing.   A carefully designed 
monitoring programme would provide useful insights into how this process occurs 
and what species changes, both plants and invertebrates, are likely to occur.  It would 
also provide valuable information about how, if it is considered desirable in, say, ten 
years time, the successional process could be reversed.    
 
 Finally, it is worth mentioning that Welsh Slate and the North Wales Wildlife 
Trust have jointly agreed that the Trust will take on the responsibility for the 
overview of the long-term ecological management of the Compensation Area.  The 
Trust have also agreed that they should be responsible for the ecological monitoring 
of the site.  NRW, however, have indicated that they would like to be consulted on the 
monitoring methodologies.  This is reflected in the Action Plan below. 
 
 

 

 

 

 

 

 

ACTION PLAN 

 

 

 

 

 

 

 

No. Action By Whom By When Achieved 

1 Through liaison with current (informal) grazier, 
arrange for stock to be permanently removed 

Welsh Slate December 
2013 

Yes 

2 Ensure site boundaries are made stock-proof Welsh Slate October 2014  
3 Ensure PROWs access onto site are made stock-

proof 
Welsh Slate October 2014  

4 Check site remains stock free and 
boundary fences are secure 

Welsh Slate Long Term 
Once per 
fortnight 

Ongoing 

5 Remove Rubbish from site Welsh Slate October 2014  
6 Undertake invertebrate surveys NWWT November 

2013 
Yes 

7 Undertake further botanical survey NWWT November 
2013 

Yes 

8 Develop monitoring programme in consultation 
with NRW (Tom Harrison) 

NWWT 
NRW 

August 2014  

9 Establish base line for monitoring  in consultation 
with NRW (Tom Harrison) 

NWWT 
NRW 

August 2014  

10 Determine Limits of Acceptable Change NWWT 
Gritten 

Ecology 

October 2014  

11 Review Management Plan  in consultation with 
NRW (Tom Harrison) 

NWWT 
Gritten 

Ecology 
Welsh Slate 

December 
2018 
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Appendix 1 

Botanical Description of the Site 

(Taken from Chapter 13 of the Environmental statement (Ecology) 
 

 
 Map 1: The Compensation Area is hatched in red. 
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 The site proposed as the Compensation Area is 12 hectares in size and is 
broadly composed of an NVC M15 Scirpus cespitosus-Erica tetralix wet heath in the 
eastern two-thirds of the site (approximately eight hectares) and a drier area of NVC 
U5 Nardus stricta-Galium saxatile grassland to the west (approximately four 
hectares).  This drier area, which is slightly elevated above the wet heath to the east, is 
better described as a mosaic since there are also elements of NVC U4 Festuca ovina-

Agrostis capillaris-Galium saxatile grassland and NVC H8 Calluna vulgaris-Ulex 

gallii  heath present.  The dry heath area is dominated by a stand of Ulex gallii.  A 
number of mature Sorbus aucuparia are dotted throughout this drier area. 
 
 Of considerably more interest in relation to this 12 hectares being treated as a 
Compensatory Area is the wet heath itself.  This extends eastwards as far as the toe of 
the huge slate tips of the main quarry itself where a row of Goat Willow (Salix 

caprea) disguises the toe of the tip.  The wet heath, while primarily corresponding to 
the M15 community, also contains an area dominated by Juncus acutiflorus which 
corresponds more closely to the NVC M23 Juncus effusus-Galium palustre rush 
pasture.  Roughly at the centre of the main wet heath area is a small NVC: M29 
Hypericum elodes-Potamogeton polygonifolius soakway, though H. elodes appeared 
to be absent.  In this respect, the wet heath/mire has very similar affinities to the main 
mire of Gwaen Gynfi and certainly to the M15 area to the south of Llyn Owen-y-ddôl 
(see NVC survey report elsewhere in this EIA).   
 
 The wet heath is quite species-rich and includes such species as Narthecium 

ossifragum, Viola palustris, Pedicularis sylvatica, Holcus lanatus, Erica tetralix, 

Vaccinium myrtillus, Calluna vulgaris, Lotus pedunculatus, Ranunculus flammula, R. 

acris, Cirsium palustre, Trichophorum cespitosum, Angelica sylvestris. Potentilla 

erecta, Molinia caerulea, Scutellaria minor, Eriophorum angustifolium, E. 

vaginatum, Festuca vivipara, Hydrocotyle vulgaris, Empetrum nigrum, Drosera 

rotundifolia, Polygala serpyllifolia, Carex echinata, C. panicea and the mosses 
Sphagnum capillifolium, S. palustre, S. fallax and Breutelia chrysocoma.  Of 
particular interest is the abundance of Succisa pratensis.  This is the food plant for the 
Marsh Fritillary (Euphydryas aurinia) butterfly and it would be well worth 
undertaking a survey for this species at a more appropriate time of year.  It is quite 
possible that additional plant species of interest might be present but the time of year 
and weather conditions during which this survey was conducted was a limiting factor. 
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Appendix 2: Invertebrate and further botanical survey by Enfys Ecology 
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Penrhyn Quarry Realignment Area Extended Phase 1 and 
Invertebrate Surveys 

 

1.0 Introduction 

Enfys Ecology Limited was commissioned to carry out 
invertebrate and botanical surveys of the Penrhyn quarry 
compensation area, near the village of Mynydd Llandegai, 
Gwynedd, on behalf of Welsh Slate Ltd. The surveys were 
conducted to inform future management of the area for 
wildlife. 

Expansion of the Penrhyn slate quarry for further material 
extraction will impact a large area of upland acid grassland on 
the small hill of Mynydd Llandegai, partly within the 
Eryri/Snowdonia Special Area of Conservation (SAC) and Site of 
Special Scientific Interest (SSSI), above the present quarry. 
Under the European Commission Directive on the Conservation 
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of Natural Habitats and of Wild Fauna and Flora 1992 
(92/43/EEC), compensation is required to offset the negative 
impacts of a project on any species and habitats affected. 
Therefore a site close to the proposed realignment area (area 
of quarry expansion) was selected for management as a 
compensation area to mitigate the effects of the lost habitat, 
and it is proposed that this area be managed accordingly by the 
North Wales Wildlife Trust (NWWT). Further information on 
the criteria and the choice of site can be found in the Ecological 
Impact assessment (EIA) for the site, which also includes a brief 
survey of the compensation area (Gritten 2011). 

The purpose of the survey was to gain baseline ecological data 
on the species and habitats present at the site to inform the 
future management of the compensation area, including the 
creation of a management plan. The aim of the invertebrate 
surveys was to search for the Marsh fritillary, (as recommended 
by the site EIA) as the site is highly suitable for this species, and 
to provide baseline data for future management, and further 
monitoring of the site should this be required. 

Enfys Ecology carried out four transect walks of the site to 
record the butterflies and other invertebrate species present 
on site. In addition an extended phase 1 habitat survey was 
carried out to assess the habitats present and determine if any 
specially protected or notable species are using the area. 

2.0 Site Description 

The compensation area consists of an approximately 12 
hectare area of acid grassland and wet heathland in the 
northeast of a large wet heath area known as the Gwaen Gynfi 
around the upper course of the Afon Marchlyn Mawr, at the 
northern end of the Glyderau Mountains. The area is 
immediately adjacent to the slate tips at the western side of 
the Penrhyn quarry, and occupies the space between the 
quarry and the eastern end of the village of Mynydd Llandegai 
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(Gefnan Road) , centred on grid reference SH 6123 6498. 

The area lies on a generally north facing slope, from an altitude 
of just over 300m in the southern corner, down to about 250m 
in the northeast. The eastern end of the site is much 
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Penrhyn Quarry Realignment Area Extended Phase 1 and 
Invertebrate Surveys 

 

wetter, with a higher proportion of ericaceous species, and 
sphagnum moss, while the western end consists of drier 
grassland. Occasional scattered scrub, mostly gorse and 
bramble bushes is found throughout the site though more 
often in the west, while occasional rowan trees are scattered 
throughout the site. The eastern margin along the edge of the 
slate tips is lined with willow scrub. A small spring develops 
along the northern edge of the site, leaving the site at the 
northernmost corner. 

The site is situated in an upland rural landscape between the 
enormous Penrhyn quarry to the west and the widely spread 
village Mynydd Llandegai to the east. To the north the land 
drops quickly into the Ogwen valley; to the north and east of 
the site the surrounding area consists of pasture fields with 
stone walls, scattered houses and gardens, with mixed 
woodland in the lower Marchlyn Mawr valley. To the north is 
the large and very open upland wet heath area of the Gwaen 
Gynfi and upper Afon Marchlyn Mawr. The 821m summit of 
Carnedd y Vilast is just under 2km to the southeast. A sizeable 
area immediately north of the site may be excavated as part of 
the quarry expansion. The site and surrounding are shown in 
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figures 1, below. 
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FIGURE 1. AERIAL VIEW OF THE COMPENSATION AREA (WITH RED SITE 

BOUNDARY). 

Image © Google 2013 

3.0 Methodology 

3.1 Extended Phase 1 Habitat Survey A survey of the site was 
conducted by an ecologist walking over the site and (where 
access permitted) immediately adjacent areas. All habitat types 
on site were visited and there was no requirement for 
subsampling of larger areas on a site of this (relatively small) 
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size. Notes were taken on the habitat types present, and their 
suitability for protected and/or notable species, and target 
notes were used to record any habitats or features of particular 
note, following the standard methodology (JNCC 2010). 

A full list of vegetative species recorded, and scientific and 
common names used is given in appendix C. 

A search for evidence of protected species was carried out, 
including reptiles, amphibians (including great crested newt 
Triturus cristatus) and nesting birds. 

Evidence of badgers (Meles meles) was searched for including 
setts, dung pits, hairs, footprints, and scratching posts or trees. 
Trees with suitable features for roosting bats, including knot 
holes and other crevices, hollow trunks and dense ivy (Hedera 
helix) coverage. 

The extended phase 1 habitat survey was conducted on the 
18th July and the 16th August 2013 by Tim Yardley ACIEEM. Both 
days conditions were warm and dry with scattered cloud. 
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. 3.2  Invertebrate Transects. Butterfly (and other 
invertebrate) transects were walked following the 
standard procedure used by the UK Butterfly monitoring 
Scheme (UK BMS), which is also very similar to that used 
by the British dragonfly Society (BDS) (Prentice 2010). By 
walking the same route on several separate occasions 
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changes in the number and richness of the invertebrates 
recorded can be assessed. The route should be walked in 
good weather (dry, wind less than 5 on the Beaufort 
scale, and temperature above 13°C if less than 60% 
sunshine, 17°C if overcast). Recording should be between 
10.45am and 3.45pm.   A route across the site was 
selected to cover as much of the habitat variety on site as 
possible. This route was then walked on each visit to the 
site, and any invertebrates flying within a 5m radius either 
side of the surveyor were recorded. A butterfly net was 
used to capture specimens for identification as required 
(especially Syrphidae), these were then released. A 
separate list was also maintained of any other species 
which could be identified outside the transect area. On 
the latter three visits a search for caterpillars of the 
Marsh fritillary (Euphydryas aurinia) was carried out. 
  Four transects were walked, on the 18th July, 16th 

August, and the 6th and 27th September 2013 by Tim 
Yardley ACIEEM. During all surveys the weather 
conditions were appropriate though on the latter two 
conditions were overcast (but above 17°C at the start). All 
transects took place between 1:30 and 4pm except the 1st 

visit, which was between 10.45am 12:00pm. The transect 
route is shown on figure 3.  

. 3.3  Limitations   The extended phase 1 habitat survey took 
place in July and August. Many animals are active during 
this period, and this is within the April-September plant 
growing season when many plant species are flowering 
and easiest to identify. Similarly the invertebrate surveys 
took place from July to September, during the time when 
most species are active, however due to repeated bad 
weather the final visit was delayed until late September, 
which is later than would be ideal.   The results of this 
survey consist only of those species encountered during 
four transect walks in summer 2013. Species that use the 
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site infrequently or at different times of the year will not 
be recorded, and the absence of species from the results 
of the survey should not be taken as indicating the 
species definite absence from the area in question, rather 
that the results represent a snapshot of the species 
encountered on the site over four visits in 2013.   A 
limited number of invertebrates were taken for 
identification off site, the survey concentrates on those 
species easily identifiable in the field; butterflies and 
moths (Lepidoptera), dragonflies and damselflies 
(Odonata), bees (Anthophila), and hoverflies (Syrphidae). 
However, all invertebrates encountered have been 
recorded in the results at the highest identifiable 
taxonomic level (usually family). Invertebrate transects 
are designed to record numbers of large and conspicuous 
invertebrates, and this survey is not and should not be 
considered as a comprehensive invertebrate survey of the 
site.  
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4.0 Survey Results 

4.1 Extended Phase 1 Habitat Survey 

4.1.1 Habitat Types The following phase 1 habitat and feature 
types were recorded within and immediately adjacent to the 
site: 

    Acid grassland  
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    Dense scrub  

    Fence  

    Tall ruderal vegetation  

    Running water  

    Scattered broadleaved trees  

    Scattered scrub  

    Semi improved grassland (adjacent only)  

    Wall  

    Wet heath   A Phase 1 habitat map of the site is 
given in Figure 3, and a description of the habitats 
including some species information and details of target 
notes from the map are provided below. Appendix A 
contains a list full of the species recorded in each habitat 
including scientific names.  
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FIGURE 3. PHASE 1 HABITAT MAP OF THE COMPENSATION AREA 
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4.1.2 Habitat descriptions 

Acid grassland The western part of the site consists of a large 
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expanse of upland acid grassland, dominated by matgrass 
(Nardus stricta) and other grasses including sheeps fescue 
(Festuca ovina), Yorkshire fog (Holcus lanatus), cock’s foot 
(Dactylis glomerata), and common bent (Agrostis capilliaris). 
There was abundant heath bedstraw (Galium saxatile), with 
common heather (Calluna vulgaris), common tormentil 
(Potentilla erecta), meadow buttercup (Ranunculus acris) and 
deergrass (Trichophorum cespitosum) as common. The margin 
area along the western and northern walls had occasional 
common sorrel (Rumex acetosa), broadleaved dock (Rumex 
obtusifolius), hard fern (Blechnum spicant), common nettle 
(Urtica dioica), rarely; rosebay willowherb (Chamerion 
angustifolium), plus cinquefoil (Potentilla sp) common thistle 
(Cirsium vulgare), bracken (Pteridium aquilinum) and foxglove 
(Digitalis purpurea). 

PHOTOS 1 AND 2. LOOKING NORTH OVER THE GRASSLAND AREA 

The site gradually slopes to the northeast, towards the slate 
tips and the Ogwen valley. Approximately a third of the way 
across the ground becomes distinctly wet underfoot, and the 
habitat beyond this is better classified as wet heath. Rushes, 
including soft rush (Juncus effusus) and those listed under 
heathland, below, become more common towards the east of 
this area. Both areas are grazed by cattle, with no evidence of 
overgrazing, the vegetation being tall and lush. 

Wet Heath The eastern two thirds of the site (a footpath 
running diagonally across the site from the end of Mynydd 
Llandegai village to the southern wall provides a rough dividing 
point) are significantly wetter underfoot (up to 20cm of water 
in hot weather in places towards the bottom of the hill in the 
north). The vegetation includes many of the same species as 
the drier area; the most common species were matgrass, cross 
leaved heath (Erica tetralix) and common heather, with 
Yorkshire fog, false oat grass (Arrhenatherum elatius) and 
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common cottongrass (Eriophorum angustifolium). Compact 
rush (Juncus conglomeratus) and common spike rush 
(Eleocharis palustris) were common, with stands of sharp 
flowered rush 
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(Juncus acutiflorus) and frequent heath bedstraw. Purple moor 
grass (Molinia caerulea), Devil bit scabious (Succia pratensis), 
marsh violet (Viola palustris), bilberry (Vaccinum 

PHOTO 3. LOOKING NORTH OVER THE HEATHLAND PHOTO 4. LOOKING SOUTH 

UP THE SLOPE 

PHOTO 5. SCRUB AT THE SOUTHERN FENCE PHOTO 6. GORSE SCRUB IN THE 

CENTRE 

PHOTO 7. SCATTERED ROWAN PHOTO 8. HEAVY WATERLOGGING IN PLACES 

myrtillus), greater bird’s foot trefoil (Lotus pendiculatus), lesser 
spearwort (Ranunculus flammula), and tormentil (Potentilla 
erecta) were abundant throughout the area. Marsh thistle 
(Cirsium palustre), wild angelica (Angelica sylvestris), marsh 
lousewort (Pedicularis 
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palustris) and sedges including star sedge (Carex echinata) 
were frequent. Sphagnum mosses were found throughout the 
area, but most common towards the bottom of the hill. 
(Gritten (2011) identified the species as Sphagnum 
capillifolium, S. palustre, S. fallax and Breutelia chryoscoma). 
The area is strewn with occasional large boulders (over 1 metre 
across). In the centre of the eastern heath area some wet pools 
are probably permanent, being over 30cm deep and containing 
pondweed (believed to be Potamogeton poligonifolious). 

On the first visit to the site this area had abundant heath 
spotted orchid (Dactylorhiza maculata) throughout, growing in 
densities approaching 10 per square metre in places. The 
orchids were found all through the wetter part of the site 
including around the spring, but were especially common in the 
central part of the heath. 

PHOTOS 9 AND 10. HEATH SPOTTED ORCHIDS IN THE COMPENSATION AREA 
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PHOTO 11. ABUNDANCE OF ORCHIDS IN LATE JULY PHOTO 12. THE SPRING, 
ALSO WITH ORCHIDS 
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Running water At the northern edge of the heath area, along 
the wall, a small spring emerges from the waterlogged ground, 
and flows through a small channel to exit the site at the bottom 
corner. This area was similar in vegetation to the rest of the 
heath area, dominated by rushes and mosses, with abundant 
western gorse (Ulex galli) in places, plus bracken (pteridum sp) 
occasional bramble (Rubus fruticosa agg). Marsh pennywort 
(Hydrocotyle vulgaris) was common in this area, with 
occasional marsh St. John’s wort (Hypericum elodes), eyebright 
(Euphrasia agg.) and tormentil. There were no entirely aquatic 
plants. The water depth varied form <5cm up to around 30cm 
near the northern corner of the site. 

PHOTO 13. THE SPRING PHOTO 14. WILLOW SCRUB AT THE FOOT OF THE 

SLATE TIPS 

Scrub and Scattered trees Dotted across the entire site are 
mature and immature rowan trees (Sorbus acuparia), 
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particularly in the drier areas, and along the northern margin of 
the site. The eastern half of the site also has scattered small 
copses of rowan and goat willow (Salix caprea) and occasional 
silver birch (Betula pendula). 

Along the eastern margin, comprising most of the length of the 
boundary with the slate tips, the ungrazed area between the 
fence and the slate piles is filled with dense goat willow scrub. 

There are occasional large stands of western gorse (Ulex galli), 
particularly in the western regions of the site, and around the 
spring in the north. 

Other habitats The site was bordered to the south, west and 
north by dry stone walls, all of which were generally intact, 
though they would present little barrier to the movement of 
fauna and would benefit from some repair work. Very little 
vegetation was recorded in the walls, and the grassland and 
heath continued uninterrupted up to the base of the walls. In 
other areas wire fences enclosed the area. Some species poor 
(semi improved) grassland bordered the site to the east, and a 
few tiny areas around the toe of the slate tips. 
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4.1.3 Fauna 

Amphibians There was limited potential breeding habitat 
(standing open water) on site, or close nearby, However the 
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small pools within the heath, which although shallow were 
present during the hottest weather in July and August, and so 
are probably permanent. The grassland and heath would 
provide good foraging and some sheltering habitat for common 
amphibians, especially around the many large rocks. 

Badger No evidence of badger was found in the survey area. 
The area is considered to have limited potential to support 
badgers as the ground is very waterlogged most of the year, 
even the drier grassland was still highly unsuitable for sett 
building. The heath had some potential as foraging habitat, 
however there was better habitat in pasture and gardens to the 
north further down the hill which would be more attractive to 
these animals. 

Bats No trees on site were identified as having the potential to 
support roosting bats, and none were really large enough. 
There is potential foraging habitat for bats along the scrub and 
the edges of the slate tips. 

Nesting birds The trees and scrub provided habitat for nesting 
birds, plus there is potential for ground nesting birds in the 
grassland to the west of the site, while it is probably too wet in 
the eastern part. 

Reptiles As with amphibians, the heath and grassland provided 
potential foraging and sheltering habitat for reptiles, 
particularly grass snake, including open areas for basking on 
some of the larger rocks. The area is however very wet, and so 
is not optimal habitat for common lizard or Slow worm. The 
edge of the quarry slate tips provide good reptile habitat, with 
abundant basking opportunities. 

Other Species While there is open water on site in the form of 
a small spring and pools within the heath, these are shallow 
and not considered suitable habitat for Otter (Lutra Lutra), 
water vole (Arvicola amphibious) due to the waterlogged soil, 
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which would be impossible to burrow into, in addition to the 
sites isolation from other suitable sites. No evidence of these 
species could be found. The white clawed crayfish 
(Austropotamobius pallipes) is not known in this region (and is 
not generally found in acidic waters). 

The site offers excellent habitat for the marsh fritillary 
(Euphydryas aurinia). The marshy site has the larval foodplant 
of this species (Devil’s bit Scabious) in abundance, and the 
species is known to be found in this area, (NBN Data search), 
however see section 4.3, overleaf. 
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4.2 Invertebrate Surveys. 

4.2.1 Transect surveys Table 1 presents the invertebrates 
recorded during the transects. A total of 9 species of butterfly 
were recorded during the transects, by far the most common of 
which was Ringlet (Aphantopus hyperantus). Several small pearl 
bordered fritillary (Boloria euphrosyne) were found. This is less 
than half of the 25 species commonly found in this area, but 
represents reasonable diversity of an upland site of this type 
surveyed relatively late in the year. No Marsh fritillaries 
(Euphydryas aurinia) were found, and a specific search for the 
caterpillars and eggs of this species did not produce any results. 
The abundant Devil’s-bit Scabious at the site showed significant 
leaf damage from invertebrate herbivory, however no 
caterpillars could be found on any of the plants. The survey also 
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found high usage of the site by Bumblebees and hoverflies, 
however the numbers of both these groups was dominated by 
high numbers of a few species, particularly the very common 
Bombus terrestris/B. Locorum (separation of these species is 
not reliable in the field). Hoverfly numbers were dominated by 
Syrphus ribesii, Eristalis tenax and Sericomya silentis, the latter 
two of which have aquatic larvae common to boggy conditions. 
By far the most common invertebrates recorded however were 
craneflies of the genus tipula, present in enormous numbers, 
and unsurprisingly the meadow grasshopper (Chorthippus 
parallelus). 

Small numbers of dragonflies and damselflies were also found 
on site, which were all found in the north of the site around the 
spring, with the exception of Keeled skimmer (Orthetrum 
colourescens) which were also found in the south of the site at 
the top of the hill. Broad bodied chaser (Libellula depressa) is 
probably close to its eastern range limit in North wales at this 
site. 

Table 1. Macroinvertebrates recorded during the transects 

 

 

 

Taxa  

Common 
Name   

Latin Name 

 

 
Transect 

  
Total 

 

 

 

1 
  

2 
  

3 
  

4 
  

 

  

 

Lepidoptera 
Green Veined 
White 

Pieris Napi 3 28 17 3 51 

 Large Skipper Ochlodes Sylvanus 
 

9    

 

9 

 Meadow Brown Maniola jurtina 3 4 11 13 31 

 Red Admiral Vanessa atalanta 1 6 1 7 15 

 Ringlet Aphantopus hyperantus 70 15 7  92 
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 Small Heath Coenonympha pamphilus 7 8   15 

 

Small Pearl 
bordered Fritillary 

Boloria euphrosyne 3 3   6 

 Silver Y moth Autographa gamma  14 33 26 76 
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Taxa 

  

 

 

Common 
Name  

 

 

Latin Name 

 

 
Transect 

  
Total 

 

 
1 

  
2 

  
3 

  
4 

    

 Small Tortoiseshell Aglais urticae   7 7 14 

 

Odonata 

  

Common Hawker Aeshna juncea 1 1   2 

Broad bodied 
Chaser 

Libellula depressa 2 1   1 

Keeled Skimmer Orthetrum Colourescens 
2 

 

4   

6 

 

Common darter Sympetrum striolatum 
 

1   

1 

 

Common Blue 
Damselfly 

Enallagma cyathigerum 6 3 7  18 

Large Red 
Damselfly 

Pyrrhosoma nymphula 

 

2 

 

     
2 

Aculeata 

  

White/buff tailed 
Bumblebee 

Bombus terrestris/locorum 3 7 15 7 32 



 32 

Heath Bumblebee Bombus Jonellus 

 

1 

 

  
3 

  
5 

Red tailed 
bumblebee 

Bombus lapidairius 
3 

 

5 5 
 

13 

 

Common carder Bombus pascuorum 1  1  2 

Mountain 
Bumblebee 

Bombus monticola 
   

1 
  

 

1 

Orthoptera 
Meadow 

Grasshopper 

Chorthippus parrallelus 

Genus: Tipula 

Syrphus ribesii Eristalis tenax Sericomya silentis Helophilus pendulus 
Vollucella bombylans Myathropa florea Xylota segnis Platychierus 
sp Sphaeophoria sp 

100+ 100+ 100+ 

150+ 100+ 

7 10 5 3 13 8 1 12 2 3 

1 

5 6 7 

100 + 

100 
300+ + 

16 38 17 41 6 19 29 34 1 1 2 2 

1 1 6 

13 

 

Diptera 
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Tipulidae 

Hoverflies 

4.2.2 Other invertebrates Other invertebrate groups not 
recorded during the transect methodology were also noted. 
None were particularly surprising in an upland grassland of this 
type. 
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Caterpillars of the Broom moth, (Ceramica pisi) were found on 
bracken along the wall on the northern edge of the site. 

Micro moths (pyralidae) were very common within the 
grassland, and froghoppers (Cercopiodea) were also 
exceptionally abundant. Other groups present on site include: 
Robberflies (Asilidae), Flesh flies (sarcophagidae) and 
Caliphoridae, and true bugs of the families Miridae, Lygaeidae, 
Pentatomidae (Shieldbugs). No beetles were observed except 7 
spot ladybird (Coccinelia 7-punctata) but no specific ground 
searches were conducted. 

5.0 Discussion and Evaluation 

. 5.1  Nature Conservation Sites   The survey area lies just 
outside the Snowdonia/Eryri SAC and SSSI, (part of the 
reason for selection) and therefore management of the 
site will not directly affect statutory nature conservation 
sites. No mitigation or further survey work is required 
with regards to designated sites.  
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. 5.2  Habitats   The most important habitat present on site is 
the large area of wet heathland in the east of the site. 
This is a botanically diverse area which has the potential 
to support a diverse invertebrate fauna including the 
protected marsh fritillary, and potentially even large 
heath butterflies. Upland heathland is listed as a priority 
habitat under the UK and Welsh Biodiversity action plans 
(UK BAP) and the Gwynedd County BAP.   The acid 
grassland area is also valuable in a more local context; 
that of the proposed quarry expansion; as this area is 
most similar to those areas potentially removed by 
extraction.  

. 5.3  Species  

5.3.1 Floral Species Overall floral diversity was high, especially 
when compared to neighbouring areas (Gritten 2010). None of 
the species recorded during the survey are protected by the 
Wildlife and Countryside Act 1981 (as amended) or considered 
rare nationally. No species listed on the national or local BAP 
(UK BAP 2007, Natur Gwynedd) were recorded. The large 
numbers of the heath spotted orchid are notable, and although 
this species is not particularly rare the site is potentially an 
important stronghold for this species. 
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5.3.2 Faunal Species 
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Amphibians The habitats present on the site, while reasonably 
good for common amphibians, are similar to other large areas 
to the south of the site, suggesting that the site is unlikely to be 
of significant local importance for amphibians. Due to the lack 
of suitable breeding habitat for great crested newt (which has 
special protection), the presence on the site of this species is 
considered highly unlikely. Therefore, no further survey work is 
considered necessary. 

It is likely that common amphibian species such as common 
toad (Bufo bufo) and common frog (Rana temporaria) will be 
present during the survey area. However, as no significant 
destructive works are planned no further action is required. 

Badger No evidence of badger was found on the site, and the 
wet ground did not offer potential sett building habitat. The 
grassland and heath provide potential foraging habitat, and it is 
possible that badgers from outside the site may forage in the 
area. Management of the site is not expected to significantly 
change this. 

Bats The site contains no trees with the potential to support 
roosting bats. However, there is good potential bat foraging 
habitat along the lines of scrub and the edge of the quarry tips 
(which may offer roosting potential). Invertebrates coming up 
from the wet areas will also provide a potential food source for 
bat species. 

Nesting Birds A variety of bird species are likely to be breed 
within the survey area; however it is considered unlikely that 
any are subject to special protection. However, as the site 
provides nesting habitat for birds, any tree or shrub removal 
required should take place outside the bird breeding season, 
(March to September inclusive). 

Reptiles The heath and grassland provided potential foraging 
and sheltering habitat for reptiles, particularly grass snake, 
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including open areas for basking on some of the larger rocks. 
The wetness of the area means it is unlikely to represent a 
major stronghold for other species, though their presence is 
not unlikely, especially around the slate tips. Continued 
management of the site is not expected to alter this . 

Invertebrates The area has a high floral species richness 
including the foodplants of many common and rarer 
invertebrates, especially marsh fritillary. Marsh fritillary is 
known from the surrounding area, and the National 
biodiversity gateway (NBN) has multiple records of the species 
from within the same 10km grid square as the site. 
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If managed appropriately then there is no reason why this 
species will not be found on the site in the future. The site has 
a good mix of microhabitat including running and still water, 
and vegetation of varying length. There is a small amount of 
bare ground around a footpath that crosses the western part of 
the site. Compared to the surrounding grassland the heath at 
the site has a very high density of flowering plants, providing an 
important resource for nectar feeding insects such as 
hoverflies, recorded in large numbers. 

The current management regime of cattle grazing is ideal for 
many invertebrate species, (Kirby 1992), as cattle are patchy 
grazers, producing a better variety of sward length, as is 
present here, and their weight disturbs the ground. 
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5.4 Summary of the Main Potential Ecological Issues 

Current proposals are to manage the site for wildlife, so 
potential ecological issues are limited. The present diverse flora 
of the site is key to its importance and any management regime 
should be designed with maintaining this resource in mind. 

6.0 Recommendations 

6.1.1 Management The site should be managed to maintain 
and promote the floral and faunal diversity present, while 
maintaining the current wet heath and grassland to provide 
compensatory habitat as part of the mitigation to for the 
quarry expansion. Management and mitigation must be 
conducted according to the specifics of the EIA and the 
compensation plan agreed when designating the area as 
compensation for the quarry expansion, which is outside the 
scope of this report. 

The current management by cattle grazing appears to be 
successful, at least in terms of maintaining the current range of 
invertebrate habitats (although some scrub encroachment is 
occurring), including a varied vegetation structure with 
abundant flowering plants. While grazing of the site should 
continue to discourage scrub encroachment this does not need 
to be maintained continuously or at the same intensity as 
present; excessive poaching may be damaging the heathland 
and further evaluation is recommended in order to devise the 
appropriate grazing regime. 

The potential to benefit invertebrate species by allowing the 
vegetation to grow also exists: For example: a single mountain 
bumblebee (Bombus monticola) was observed on site during 
the surveys. This species is particularly associated with areas of 
taller heather and bilberry, both of which are found on site, 
though cropped relatively short. Relaxation of grazing pressure 
either by temporarily fencing off parts of the site or reducing 
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the grazing may encourage this species to use the site in 
greater numbers, possibly nesting in the ground in drier areas. 
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Footfall along the footpath also appears to be successfully 
maintaining the small areas of bare ground here, and should be 
allowed to continue. The present scrub and gorse content of 
the vegetation should not be reduced; the western gorse on 
this site is of similar size to the surrounding heather in many 
places, and should be managed as an integral part of the 
heathland. 

Nesting Birds Any vegetation clearance including tree, shrub or 
hedgerow removal should be timed to avoid the bird breeding 
season, which runs from March to September (inclusive) to 
avoid damaging/disturbing any nests present. If it proves 
necessary to work during this season then a survey must be 
carried out prior to works starting to ensure that no active 
nests will be affected. If active nests are found then work 
would must be delayed until all chicks had fledged. 

6.2 Further Survey Recommendations Given the suitability of 
the habitat, and the proposed management of the habitat to 
promote colonisation by the marsh fritillary (among other 
aims), it is recommended that further surveys for this species 
are carried out on an annual basis, perhaps by site 
management personnel if cost is a concern. The present 
transects provide baseline data which could be used to monitor 
the health and diversity of the site as it is managed, and so if 



 39 

possible should be repeated, either following a few years of 
management, or ideally on a regular basis to allow for the 
effect of climate and variation between years on the results. 
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9.0 Appendices 

APPENDIX A– BOTANICAL SPECIES LIST 

Grasses 

Mat-grass Cock's-foot 

Common Bent 

false oat grass 

Sheeps fescue Yorkshire Fog 

Trees/Scrub 

silver birch bramble goat willow rowan 

western gorse 
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Other Species 

bilberry Bog Pondweed Bracken 

broadleaved dock A cinquefoil common cottongrass 

common nettle 

common sorrel 

Common Spike-rush 

common thistle 

Compact Rush 

Cross-leaved Heath 

Crowberry 

deergrass 

Devil bit scabious eyebright foxglove greater bird’s foot trefoil 

Greater plantain 

hard fern 

Heath Bedstraw 

Heath milkwort 

heath spotted orchid Heather 
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Nardus stricta 

    

Dactylis glomerata 

    

Agrostis capillaris 

    

Arrhenatherum elatius 

    

Festuca Ovina 

    

Holcus lanatus 

    

   

Betula pendula 
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Rubus fruticosa agg 

    

Salix caprea 

    

Sorbus acuparia 

    

Ulex galli 

    

   

Vaccinum myrtillus 

    

Potamogeton poligonifolious 

    

Pteridium aquilinum 

    

Rumex obtusifolius 

    

Potentilla sp 

    

Eriophorum angustifolium 

    

Urtica dioica 

    

Rumex acetosa 

    

Eleocharis palustris 

    

Cirsium vulgare 

    

Juncus conglomeratus 
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Erica tetralix 

    

Empetrum nigrum 

    

Trichophorum cespitosum 

    

Succia pratensis 

   

Euphrasia agg 

   

Digitalis purpurea 

   

Lotus pendiculatus 

    

Plantago major 

    

Blechnum spicant 

    

Galium saxatile 

    

Polygala serpyllfolia 

    

Dactylorhiza maculata 

   

Calluna vulgaris 
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Invertebrate Surveys 

 

 
English Name 

  
Scientific Name 

 

lesser spearwort Ranunculus flammula 

marsh lousewort Pedicularis pallustris 

Marsh pennywort Hydrocotyle vulgaris 

marsh St. John’s wort Hypericum elodes 

Marsh thistle Cirsium palustre 

marsh violet Viola pallustris 

meadow buttercup Ranunculus acris 

Purple moor grass Molinia cerrulea 

rosebay willowherb 
Chamerion 
angustifolium 

Sedges Carex sp 

sharp flowered rush Juncus acutiflorus 

soft rush Juncus effusus 

star sedge Carex echinata 

Tormentil Potentilla erecta 

  

wild angelica 

  

Angelica sylvestris 
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APPENDIX B – LEGISLATION 

Amphibians 

Common amphibian species (comprising common frog, 
common toad, smooth newt and palmate newt) have partial 
legal protection under Schedule 5, Section 9 (5) of the Wildlife 
and Countryside Act 1981 (as amended) and the Countryside 
and Rights of Way (CRoW) Act 2000. This prohibits their: 

    Sale;  

    Transportation; and  

    Advertising for sale.   Badger   Badgers are a 
widespread and generally common. Nevertheless they are 
legally protected by The Protection of Badgers Act 1992, 
designed to protect badgers from baiting, and other 
forms of persecution. It is illegal to:  

    Wilfully kill, injure, take, or cruelly ill-treat a 
badger, or attempt to do so;  

    Possess any dead badger or any part of, or 
anything derived from, a dead badger; and  

    Intentionally or recklessly interfere with a sett by 
disturbing badgers whilst they are   occupying a sett, 
damaging or destroying a sett, causing a dog to enter a 
sett, or obstructing access to it.   A badger sett is defined 
as “any structure or place, which displays signs indicating 
current use by a badger”.   Bats   All bats are fully 
protected under UK and European legislation, including 
the Wildlife and Countryside Act 1981 (as amended), the 
CRoW Act 2000 and The Conservation of Habitats and 
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Species Regulations 2010 (as amended). It is illegal to:  

    Intentionally or deliberately take, kill or injure a 
bat;  

    Damage, destroy or obstruct access to bat roosts; 
and  

    Deliberately disturb bats.   A bat roost is defined 
as “any structure or place which a bat uses for shelter or 
protection”. Roosts are protected whether or not bats are 
present at the time.   If a development activity is likely to 
result in disturbance or killing of a bat, damage to its 
habitat or any of the other activities listed then a licence 
will usually be required from Natural Resources Wales. 
  Birds   The bird breeding season generally lasts from 
early March to September for the majority of species. All 
wild birds are protected under the WCA 1981 (as 
amended) and the CRoW Act 2000. This legislation makes 
it illegal, both intentionally and recklessly to:  

Kill, injure or take any wild bird; 
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    Take, damage or destroy the nest of any wild bird 
while it is being built or in use;  

    Take or destroy the eggs of any wild bird; and  

    Possess or control any wild bird or egg unless 
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obtained legally.   Birds listed under Schedule 1 of the 
WCA 1981 (as amended) are afforded additional 
protection, which makes it an offence to disturb a bird 
while it is nest building, or at a nest containing eggs or 
young, or disturb the dependent young of such a bird. 
  Plants   All wild plants are protected from unauthorised 
removal or uprooting under Section 13 of the Wildlife and 
Countryside Act (WCA) 1981 (as amended). Plants listed 
on Schedule 8 of the Act are afforded additional 
protection against picking, uprooting, destruction and 
sale.   Bluebells are protected from sale by the Wildlife 
and Countryside Act 1981 (as amended) Section 13(2). 
  Invasive species (ee.g. Japanese knotweed) are listed on 
Schedule 9 of the Wildlife and Countryside Act 1981 (as 
amended), which makes it offence to plant or cause it to 
grow in the wild.   Reptiles   The Slow-worm, viviparous 
(common) lizard, adder and grass snake are protected 
under Schedule 5, Section 9 (1 and 5) of the Wildlife and 
Countryside Act 1981 (as amended) and the CRoW Act 
2000 against deliberate or reckless killing and injuring and 
sale.  
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Introduction and Methods 

Four fixed point quadrats were initially established in 2014 close to the lower edge of the leat to act as a baseline 
against which potential impacts and efficacy of the leat might be monitored.   In 2014 each quadrat was surveyed, 
photographed from a distance and close up and a prominent rock close by was marked with conspicuous black 
paint.   

On 23rd July 2019 each quadrat was resurveyed and photographed by J Colebrook CEnv MCIEEM, Principal 
Ecologist at SLR Consulting.  No significant constraints to the survey were encountered. 

Quadrat locations are provided below, and the location of each indicated on Drawing PQ 7/3. 

Table A2-2 
Quadrat locations 

Quadrat Number Easting Northing 

Leat 1 60816 63902 

Leat 2 60873 63952 

Leat 3 60910 63982 

Leat 4 60916 63982 

 

Results 

The results from the 2019 survey are presented in Table A2-2 below, along with the results from 2014 to allow 
ease of comparison. Yellow highlighted cells illustrate where differences between years are recorded.  It should 
be noted that an observational difference between monitoring years does not necessarily indicate a shift in 
habitat type or condition. Photographs for each quadrat from 2014 and 2019 are also included in the subsequent 
tables (Table A2-3 to A2-6). 

 



Leat Quadrat Monitoring 
Filename: 200327_403.06559.00021 Penrhyn Quarry Habitat Survey with apps 

SLR Ref No: 
December 2019 

  

 
Page 21  

 

Table A6-2 
Species Constancy Table (DOMIN score used) 

 
Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

Grid reference SH6081663902 SH6087363952 SH6091063982 SH6091663982 

Date 20.11.14 23.07.19 20.11.14 23.07.19 20.11.14 23.07.19 20.11.14 23.07.19 

Notes Just below 
bend in leat 
looking 
towards 
quarry 

No obvious 
change.  
Paint mark 
gone. 

Edge of 
bracken just 
below leat 

Boulder used by 
sheltering sheep, 
paint mark gone.  
Bracken in the 
green may 
distort 
difference in 
amouts between 
years (was 
older/dessicating 
in 2014) 

Near end of 
leat 

No obvious 
change.  
Paint mark 
gone.  Odd 
that Galium 
saxatile not 
recorded 
previously 
given how 
well 
establisehd it 
now appears 

Near end of 
leat 

No obvious 
change.  
Paint mark 
gone. 

SPECIES 
        

Juncus squarrosus 3 3 
  

6 6 5 5 

Juncus effusus 2 2 8 8 
    

Agrostis capillaris 8 8 5 5 
  

1 1 

Galium saxatile 8 8 4 4 
 

5 4 4 

Nardus stricta 1 1 
  

7 7 6 6 

Festuca ovina 7 7 4 4 4 4 2 2 

Potentilla erecta 1 4 
 

4 
 

4 
 

4 
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Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

Vaccinium myrtullus 1 1 
  

8 8 5 5 

Luzula campestris 1 1 
     

4 

Pteridium aquilium 
  

7 9 
    

Oxalis acetosella 
  

4 4 
    

Holcus lanatus 
  

3 3 
    

Deschampsia flexuosa 
    

5 8 
  

Empetrum nigrum 
      

2 2 

Bare rock % 1 1 0.5 0.5 0 0 0 0 

Sediment run off from leat 0 0 0 0 0 0 0 0 

Dung % 1 1 0 0 0 4 2 2 

Racomitrium fasiculare 1 0 
      

Racomitrium lanuginosum 
    

1 0 2 2 

Rhytidiadelphus loreus 1 1 
  

2 2 1 1 

Rhytidiadelphus squarrosus 2 2 4 4 
 

1 
  

Pleurozium schreberi 3 3 3 3 
    

Hylocomium splendens 4 4 
  

8 8 6 6 

Pseudoscleropodium purum 1 1 1 1 
    

Hypnum jutlandicum 1 1 1 1 
    

Dicranum scoparium 1 1 
      

Plagiothecium undulatum 2 2 1 1 3 3 3 3 
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Quadrat 1 Quadrat 2 Quadrat 3 Quadrat 4 

Lophocolea bidentata 
  

1 1 
    

Polytrichum commune 
 

1 1 1 4 4 4 4 

Thuidium tamariscinum 
  

1 1 
    

Isothecium myosuroides 
  

1 1 
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Table A2-3 
Quadrat 1 Photographs 

Quadrat 1 

2014 

Quadrat 1 

2019 

 

 

Table A6-4 
Quadrat 2 Photographs 

Quadrat 2 

2014 

Quadrat 2 

2019 
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Table A6-5 
Quadrat 3 Photographs 

Quadrat 3  

2014 

Quadrat 3 

2019 

  

Table A6-6 
Quadrat 4 Photographs 

Quadrat 4 

2014 

Quadrat 4 

2019 
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APPENDIX 03 
QUADRAT MONITORING WITHIN GWAEN GYNFI 
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Introduction and Methods 

NVC survey data gathered during the survey of Gwaen Gynfi by Gritten Ecology in 2010 forms a useful baseline 
against which to measure any changes to adjacent mire vegetation.  The five most northerly quadrats from 2010 
are located directly to the north of and downslope from the quarry void.    
 
On 23rd July 2019 each quadrat was resurveyed and photographed by J Colebrook CEnv, MCIEEM Principal 
Ecologist at SLR Consulting. 
 
Quadrat locations are provided below, and the location of each indicated on Drawing PQ 7/3. 
. 

Table A3-3 
Quadrat locations 

Quadrat Number Easting Northing 
Gwaen Gynfi 1 60914 64571 

Gwaen Gynfi 2 60890 64488 

Gwaen Gynfi 3 60819 64336 

Gwaen Gynfi 4 60755 64189 

Gwaen Gynfi 5 60645 64005 

 

Results 
The results from the 2019 survey are presented in Table A3-2 below, along with the results from 2010 to allow 
ease of comparison. Yellow highlighted cells illustrate where differences between years are recorded.  It should 
be noted that an observational difference between monitoring years does not necessarily indicate a shift in 
habitat type or condition. Photographs for each quadrat from 2019 are included in Table A3-3.  
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Table A3-2 
Species Constancy Table (DOMIN score used) 

 
Q1 Q2 Q3 Q4 Q5 

Co-ordinates 60914 64571 60890 64488 60819 64336 60755 64189 60645 64005 

Date Apr-Oct 
2010 

23.07.19 Apr-Oct 
2010 

23.07.19 Apr-Oct 
2010 

23.07.19 Apr-Oct 
2010 

23.07.19 Apr-Oct 
2010 

23.07.19 

Notes - Slightly sloping, 
with hollows 

- Water at 
ground surface 

- Relatively 
dry area 

- Hollows 
present 

- Water at 
ground surface 

SPECIES 
      

 
   

Calluna vulgaris 9 8 5 7 6 7 6 7 5 5 

Erica tetralix 5 9 9 9 5 7 6 7 6 6 

Eriophorum 
vaginatum 

4 4 5 5 3 3 5 5 6 6 

Vaccinium 
myrtillus 

5 5 3 3 5 7 5 4 5 4 

Molinia caerulea 6 6 4 4 5 7 5 5 1 2 

Sphagnum 
capillifolium 

4 4 3 3 1 5 2 2 4 4 

Rhytidiadelphus 
loreus 

2 2 1 1 2 2 2 2 2 2 

Sphagnum 
palustre 

  
3 3 3 

 
4 4 4 4 

Deschampsia 
flexuosa 

1 1 1 1 1 1 
 

1 4 4 

Potentilla erecta 1 1 4 4 4 4 3 3 
 

1 
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Q1 Q2 Q3 Q4 Q5 

Eriophorum 
angustifolium 

2 2 2 2 3 3 3 3 
  

Hylocomium 
splendens 

4 4 
  

2 2 3 3 
  

Polytrichum 
commune 

3 2 
 

1 3 3 
  

4 4 

Hypnum 
jutlandicum 

2 1 
  

2 2 
  

4 2 

Pleurozium 
schreberi  

1 1 
    

2 2 1 1 

Agrostis canina 
  

2 2 1 
   

2 2 

Carex echinata 3 3 
    

3 1 
  

Carex panicea 
  

3 2 
  

2 2 
  

Drosera 
rotundifolia 

  
2 2 

    
2 2 

Nardus stricta 
  

1 1 
  

2 1 
  

Sphagnum 
papillosum 

   
1 2 

 
1 1 

  

Juncus 
squarrosus 

 
1 

 
1 1 

   
1 1 

Aulacomnium 
palustre 

      
2 

 
2 2 

Odontoschisma 
sphagni 

2 0 
      

2 2 

Polytrichum 
strictum 

2 0 
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Q1 Q2 Q3 Q4 Q5 

Polygala 
serpyllifolia 

 
1 2 2 

      

Juncus effusus 
      

2 2 
  

Juncus bulbosus 
  

1 
       

Empetrum 
nigrum 

   
1 1 

    
1 

Festuca ovina 
     

1 1 1 
 

1 

Narthecium 
ossifragum 

   
1 

     
4 

Luzula sylvestris 
       

1 
  

Cladonia 
arbuscula 

   
1 

 
1 

 
1 

  

Sphagnum fallax 
 

2 
 

1 
      

Sorbus aucuparia 
(sapling) 

 
1 
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Table A3-3 
Quadrat Photographs 

Photograph Quadrat Number 

 

1 

 

2 
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Photograph Quadrat Number 

 

3 

 

4 
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Photograph Quadrat Number 

 

5 
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