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Habitat Assessment of Bog of the Ring pNHA and comparison with previous surveys   

1 INTRODUCTION 

TOBIN Consulting Engineers conducted an assessment of the current ecological status of the Bog of 
the Ring proposed Natural Heritage Area (pNHA).  A habitat assessment using the habitat 
classification scheme devised by Fossitt (2000) was undertaken.  Vegetation monitoring using the 
permanent quadrats that were set up in 1999 (Natural Environmental Consultants, 1999) was carried 
out, as was an assessment of five of the hedgerows present on the site.  This work was undertaken on 
behalf of Fingal County Council.  This follows on from previous assessments made in 1999, 2004 and 
January 2006 and baseline monitoring programmes set up in 1999.  The current ecological status of 
the site was compared with previous survey work. 

1.1 Background 

The Bog of the Ring Groundwater Abstraction Scheme commenced abstraction, treatment and supply 
to the network in July 2003.  The Bog of the Ring supply is sourced from 4 No. Production Boreholes, 
3 No. of which are located within or directly adjacent to the Bog of the Ring pNHA (Sitecode: 
002104), and 1 No. which is located approximately 1 km west. 
 
The Bog of the Ring pNHA, located south-west of Balbriggan, contains pockets of wet and damp 
ground which supports marsh and wet grassland vegetation. A number of rare plant species have been 
recorded within the pNHA in the past. Furthermore, the site is used in winter by Golden Plover, 
Whooper Swan and Short-eared owl. As marshes are few in Co. Dublin, the site is of ecological 
interest. Although drainage has occurred in the past, pockets of wet areas still persist (NPWS Site 
Synopsis. See Appendix A.1 for full copy). 
 
An ecological assessment of the pNHA was conducted by Natural Environmental Consultants in 1999, 
in advance of drilling of the production wells, which was undertaken in the summer of 2000. This 
assessment was carried out in order to ascertain the ecological status of the wetland at that time and to 
provide a baseline against which potential impacts of the Groundwater Abstraction Scheme could be 
measured. Their report concluded that the significance of the Bog of the Ring pNHA had declined as a 
result of drying out of the habitats and the loss of rare plant species on the site. They considered the 
pNHA was probably of local ecological significance at that time (Natural Environment Consultants, 
1999). 
 
In August 2004, Natura Environmental Consultants carried out a second habitat assessment and 
repeated the vegetation monitoring set up in 1999.  The report concluded that the site had further dried 
out but that this could be down to a number of factors; short/long term climate change, local drainage 
and/or water abstraction.  The report also stated that more positive management of the site would be 
required to maintain its local ecological importance (Natura Environmental Consultants, 2004). 
 
In January 2006, TES Consulting Engineers (now part of TOBIN Consulting Engineers) undertook a 
habitat assessment of the site and concluded that in comparison with the summer 1999 assessment, the 
main habitat type ‘Wet Grassland’ did not appear to have declined significantly (TES Consulting 
Engineers, 2006) but recommended that the monitoring programme established in 1999 be repeated to 
give a more robust assessment of any change occurring to the ecological status of the site. 
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2 BASELINE ECOLOGICAL SURVEYS 

Natural Environment Consultants undertook a baseline ecological assessment of the Bog of the Ring 
pNHA in 1999. The following surveys were undertaken as part of this assessment: 

• Phase 1 habitat assessment in accordance with the JNCC Phase 1 Habitat Survey 
Methodology (Anon, 1993), 

• Selected hedgerow survey using the Hedgerow Evaluation and Grading System (HEGS) 
(Clements and Tofts, 1992), 

• Detailed description of vegetation of the main habitats within the site following the National 
Vegetation Classification (NVC) (Rodwell, 1992). Different vegetation types were mapped 
using aerial photography. 

• Setup of a vegetation monitoring programme to monitor changes in vegetation over time. 
Permanent square 2m x 2m quadrats were installed and percentage cover and abundance 
values were measured using Braun Blanquet and DAFOR scales. 

• Breeding birds observed within the site were recorded. Earlier records were referenced. 
 
In 2004 Natura Environmental Consultants repeated the work carried out in 1999.  Since 1999, a new 
system of classifying habitats found in Ireland had been developed by the Heritage Council (A Guide 
to the Habitats of Ireland, Fossitt 2000).  The assessment in 2004 used this system to compare with the 
classification used in 1999.  In addition, Natura made comment on the National Vegetation 
Classification (NVC) communities present on the site.  TES in January, 2006 carried out a habitat 
assessment based on Fossitt. 

3 CURRENT ASSESSMENT 

3.1 Habitat Assessment 

The habitat assessment was conducted on August 14th and 29th 2006 in accordance with The Heritage 
Council’s Draft methodology, A Standard Methodology for Habitat Survey and Mapping in Ireland 
(Natura, 2002) and habitats were classified according to The Heritage Council’s A Guide to Habitats 
in Ireland (Fossitt, 2000).  The classification of habitats according to this Guide is primarily based on 
the combination of plant species that occur in a particular area.  The 1999 ecological assessment 
employed the JNCC Phase 1 Habitat Survey methodology (Anon, 1993). Table 4.1 summarises the 
habitats currently within the pNHA, with the approximate equivalent 1999 classification. Aerial 
photography (2000) was employed to aid delineation of habitat types. Plant identification principally 
follows Webb et al. (1996). Each species recorded was given a DAFOR rating (i.e. D = Dominant, A = 
Abundant, F = Frequent, O = Occasional, R = Rare; LD = Locally Dominant; LA = Locally Abundant) 
indicating its abundance within the area under investigation. 
 
For direct comparison with previous reports, the pNHA was subdivided into 7 No. blocks. A 
description of the habitats and vegetation of each block are presented in Appendix A.2. 
 

3.2 Survey Constraints 

The assessment was carried out on two dates in August.  It is possible, therefore, that some plant 
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species may have been overlooked or under-recorded due to seasonal factors.  The dense vegetation 
growth in some areas of the site restricted access and also will have obscured some species growing as 
an understorey to the tall rank vegetation.  The fields in the northern section of block 5 were not 
visited. 
 

4 HABITAT ASSESSMENT 

4.1 Site Description 

The Bog of the Ring pNHA is located approximately 4 km southwest of Balbriggan, Co. Dublin, at an 
approximate elevation of 40 m.O.D. The pNHA covers a linear area approximately 2 km in length and 
51 ha in area. A relatively flat low-lying site with impeded drainage and organic rich clay, the site was 
drained approximately 30 years ago leading to overall drying out of the habitat. However, the area still 
has pockets of marsh grassland habitat. The construction of the M1 motorway converted 
approximately 1.5 ha of pNHA habitat to built-up and landscaped habitats, and isolated a sliver of land 
to the east of the motorway (approximately 1 ha) from the remainder of the pNHA. 
Table 4.1 summarises the habitat categories recorded within the pNHA, together with the approximate 
equivalent 1999 classification. Figure 1 presents the current extent and classification within the 
pNHA. 
 
Table 4.1. Summary of Habitats, with JNCC approximate equivalent classification. 
 
Habitats (Fossitt, 2000) Habitats 1999 (Natural Environment 

Consultants) 
Wet Grassland (GS4) Marshy Grassland 
Dry Meadows and Grassy Verges (GS2) Unimproved Grassland 
Improved Agricultural Grassland (GA1) Improved Grassland 
Spoil and Bare Ground (ED2) Disturbed Ground 
Amenity Grassland (GA2)  
Hedgerow (WL1) Hedge 
Treeline (WL2)  
Depositing/Lowland Rivers (FW2) Watercourse 
Drainage Ditch (FW4) Watercourse 
 
 

4.2 Wet Grassland (GS4) 

This habitat type covers the greatest area within the site and Wet Grassland occurs in all of the blocks 
except for block 2.  This habitat is characterised by an abundant growth of either grass or rush species 
which make up 50% or more of the plant cover.  In blocks 3 and 4, Phalaris arundinacea is the 
dominant species, whereas in blocks 5, 6 and 7 there is more of a mosaic with common rush (Juncus 
effusus) (abundant) and yellow flag (Iris pseudacorus) (abundant).  Block 5 also shows a noticeable 
increase in the occurrence of hard rush (Juncus inflexus) (abundant).  Block 1 has a different mosaic 
with yellow flag (abundant), meadowsweet (Filipendula ulmaria) (locally dominant) and jointed rush 
(Juncus articulatus) (abundant) showing up in the ungrazed area.  The grazed section of block 1 shows 

     4 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:20:40:51



Habitat Assessment of Bog of the Ring pNHA and comparison with previous surveys   

a higher percentage of grass species, demonstrating the influence of grazing. 
 
Grazing also has a noticeable effect with a difference in the structure of the vegetation in blocks 3 and 
4 (no grazing) and blocks 5, 6 and 7 (cattle grazing).  Blocks 3 and 4 are dominated by a rank growth 
of Phalaris.  Beneath the Phalaris is an understorey of other grass species, most noticeably, fiorin 
grass (Agrostis stolonifera) that forms a mat of vegetation beneath the Phalaris.  Some scrub growth is 
also apparent in block 4 with three clumps of willow (Salix sp.).  Field bindweed (Convolvulus 
arvensis) grows through the tall vegetation in blocks 3 and 4, particularly close to the road.  The tall, 
rank vegetation also creates conditions for lesser stitchwort (Stellaria graminea) to grow up through 
the tussocks of vegetation. 
 
Block 5 is the most closely grazed block and this has produced a mosaic of short grazed grass with 
hard rush and yellow flag.  The grass species are chiefly Yorkshire fog (Holcus lanatus), rye-grass 
(Lolium perenne) and rough meadow grass (Poa trivialis).  Creeping thistle (Cirsium arvense) is 
abundant throughout this block. 
 
Blocks 6 and 7 are similar to block 5 in terms of species composition but the structure is different due 
to a much lower grazing pressure.  The northern section of block 6 has a high density of clumps of 
yellow flag.  The southern section has a higher species mix with tufted hair-grass (Deschampsia 
cespitosa) abundant and Holcus mollis occurs. 
 
All of the areas that have the Wet Grassland habitat have scattered mounds with nettle (Urtica dioica) 
or willowherb (Epilobium sp.) growing on the mounds, indicating localised enrichment.  Blocks 3, 4, 5 
and 6 also have spoil mounds from the ditch or stream cleaning operations.  These mounds have been 
colonised by plants such as nettle, creeping thistle, bramble (Rubus fruticosus agg.) and cock’s foot 
grass (Dactylis glomerata) 
 
Other characteristic wetland species were recorded including water mint (Mentha aquatica), 
silverweed (Potentilla anserina), purple loosestrife (Lythrum salicaria) and Glyceria sp. 
 

4.3 Dry Meadows and Grassy Verges (GS2) 

This habitat type occupies small areas on the slightly higher ground adjacent to the Wet Grassland.  It 
occurs in blocks 3, 4, 6 and 7.  These areas are dominated by grassland species, particularly Yorkshire 
fog (abundant) and dog’s tail (Cynosuros cristatus) (occasional).  Where grazing is low or absent, a 
tussocky vegetation develops consisting of cock’s foot (locally frequent) and false oat grass 
(Arrhenatherum elatius) (occasional).  Other grass species recorded were fiorin grass, rough meadow 
grass and red fescue (Festuca rubra). 
 
Broadleaved herbs found include sorrel (Rumex acetosa), ribwort plantain (Plantago lanceolata), 
vetches (Vicia sp.), knapweed (Centaurea nigra) and hogweed (Heracleum sphondylium). 
 

4.4 Improved Agricultural Grassland (GA1) 

Three areas of this habitat type were found within the site, two in block 5 and one in block 6.  The 
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largest area of Improved Agricultural Grassland lies to the north of the ditch that runs through the 
middle of block 5.  The land here appears to be rising away from the ditch perhaps leading to 
improved drainage of the land.  This block is well grazed and has a very short sward.  It appears to 
have been topped recently.  In the western section of block 5 is a small field that is dominated by rye-
grass.  The sward height was about 20 cm suggesting that this field had been cut earlier in the season 
and had subsequently regrown.  The third area is a small field at the eastern end of block 6 and is well 
grazed. 
 
These areas are characterised by a grassy sward that is dominated by rye-grass with occasional 
Yorkshire fog.  Common rush may be present but is scarce. Buttercups (Ranunculus spp.), daisy 
(Bellis perennis), ragwort (Senecio jacobaea.), creeping thistle and docks (Rumex spp.) occur 
occasionally. 
 

4.5 Spoil and Bare Ground (ED2) 

There is only one small area of this habitat type; in the southeastern part of block 6.  Spoil has been 
formed into a level area with some of this spoil formed into screening banks around the area.  Some 
ornamental conifers have been planted on these banks.   
 

4.6 Amenity Grassland (GA2) 

The whole of block 2 now makes up this habitat type.  In 1999, this area was recorded as disturbed 
ground.  It has subsequently been levelled and seeded to form a sports pitch.  It is dominated by a 
close sward of rye-grass with occasional broadleaved weed species; white clover (Trifolium repens), 
red bartsia (Odontites vernus) and docks (Rumex sp.) 
 

4.7 Hedgerow (WL1) 

Three hedgerows were recorded, one of these was also recorded as part of the hedgerow assessment 
(see 6. below).  The main tree species occurring in these hedgerows are hawthorn (Crataegus 
monogyna), ash (Fraxinus excelsior), sycamore (Acer pseudoplatanus), elm (Ulmus procera) and 
blackthorn (Prunus spinosa).  Other tree species include sally (Salix cinerea), osier (S. viminalis), 
elder (Sambucus nigra) and alder (Alnus glutinosa).  Some of these trees, particularly ash, can be quite 
mature and reach over 10m in height.  The majority of these hedgerows have not been managed in the 
recent past and can be up to 12m in height and 6m wide.  The shrub component of the hedgerows is 
dominated by bramble and smaller hawthorn; gorse (Ulex europeus) also forms a major component in 
parts.  The ground flora varies from a sparse to more developed composition with the occurrence of 
woodland plants such as ivy (Hedera helix), cow-parsley (Anthriscus sylvestris) and ferns, hart’s 
tongue (Asplenium scolopendrium) and Polystichum setiferum. 
 

4.8 Treeline (WL2) 

There are two forms of treeline recorded on this site.  One type is planted treelines and these are found 
around the sports pitches and range in height from approximately 3 m to 7 m. Tree species include ash, 
oak (Quercus robur), silver birch (Betula pendula) and alder. 
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The second type is overgrown hedges that have now reached a height where they no longer are classed 
as hedgerows.  One of these forms the southern boundary of block 6.  It has a mix of species including 
very tall ash (can attain a height of 20m), blackthorn, elder, osier and conifer species.  It is growing on 
a bank and at the base of the bank is a ditch, at the eastern end, the ditch is dry but to the west it holds 
running water.  The bank supports nettle, bramble, horsetails (Equisetum sp.), Angelica sylvestris and 
the fern Polystichum setiferum.  This treeline has an overall height of 10-15m and up to 10m wide.                                
 
An overgrown hedge on the northern side of block 7 has now been classed as a treeline.  It is 
dominated by ash and hawthorn, and again, some of the ash have grown into mature trees.  Alder and 
elder also occur.  Bramble dominates the understorey and in places the bramble has expanded out in to 
the field  itself.  The overall height of this hedge is 10m and width is 4m , although where the bramble 
spills out onto the field, it is considerably wider. 
 

4.9 Depositing/lowland river (FW2) 

A small stream occurs on site and flows in a west east direction.  It runs through the middle of block 6 
and continues on to form the southern boundary of blocks 2, 3 and 4.  It has been cleaned out in the 
recent past and the spoil has been put on the adjacent field.  In general, the stream is 2-3m wide with 
steep sided banks.  There is little water depth, at most 10cm with only a moderate water flow.  
Vegetation growth varies.  In the most part there is no vegetation but some sections are almost choked 
with the growth of Phalaris or fool’s water cress (Apium nodiflorum).  The substrate is chiefly muddy 
silt and is the chief basis for this stream being classed in the depositing/lowland river habitat type. 
 

4.10 Drainage Ditch (FW4) 

One main drainage ditch was recorded, running through the middle of block 5.  This ditch was 2-2.5m 
wide and water depth was up to 50cm deep with a slow flow west to east.  Vegetation recorded in this 
ditch included Chara sp., duckweed (Lemna minor), bur reed (Sparganium erectum), curled pondweed 
(Potamogeton crispus) and fool’s water-cress.  This ditch has been cleaned out in the recent past and 
the spoil placed on the adjacent field.  The ditch bottom substrate was silty mud. 
 
A number of secondary ditches were present on the site but held no water and considerable vegetation 
growth suggesting that they only hold water during the wettest periods of the year.  Particularly 
noticeable were the ditches running parallel to the road that runs through the middle of the site.  The 
ditch that runs beneath the hedge that forms the eastern boundary of the northern part of block 6 had 
bare mud in the bottom indicating that it does hold water for longer in the year.  It also had fool’s 
water cress and celery-leaved buttercup (Ranunculus sceleratus) growing on the bare mud. 
 

5 VEGETATION MONITORING 

The permanent 2x2m quadrats established in 1999 by Natural Environmental Consultants, were re-
surveyed.  These quadrats were also surveyed in 2004 by Natura Environmental Consultants who 
added an additional quadrat and took GPS readings to aid with finding the quadrats in the future. 
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Thirteen quadrats were located within the fields and three stream/ditch side quadrats have been 
established.  The GPS readings for all of the quadrats are given in Appendix A.3. 
 
The quadrats were located using the GPS co-ordinates given in Natura Environmental Consultant’s 
2004 report.  In three cases, the original wooden marker posts were re-located.  The GPS reading and 
the wooden marker posts were taken to form the southwest corner of the 2x2m quadrat with exception 
of quadrat 11, where a water monitoring borehole was located alongside the wooden post.  In this 
instance the post was taken to mark the northeast corner of the quadrat. 
 
The vegetation was recorded using the Braun-Blanquet scale for the field quadrats.  The stream/ditch 
side quadrats recorded both aquatic and bankside vegetation using the DAFOR scale.  Appendix A.4 
gives the raw data recorded for these quadrats. 
 
In line with Natura’s 2004 report, Sorensen’s co-efficient of similarity (Magurran 2004) was 
calculated in order to compare the results obtained in this survey with the previous surveys.  Table 5.1 
below shows the values calculated. 
 
Table 5.1 Calculated Sorensen’s co-efficient of similarity  
Quadrat number Similarity 

1999-2004 
Similarity 
2004-2006 

Similarity 
1999-2006 

1 55 62 59 
2 50 25 40 
5 60 60 44 
6 77 62 67 
7 33 67 67 
8 40 60 53 
9 62 67 52 
10 47 60 50 
11 18 40 25 
12 47 91 56 
13 100 75 71 
14 46 80 80 
15 aquatic 
     bank 

0 
32 

0 
22 

25 
32 

16 aquatic 
     bank 

66 
58 

0 
32 

0 
43 

17 aquatic 
     bank 

50 
48 

29 
35 

44 
48 

 
There is an obvious difference in the values obtained for the terrestrial quadrats (1-14) and the 
stream/ditch quadrats (15, 16 and 17).  
 
For the terrestrial quadrats, the similarity between 2004 and 2006 is generally high, with values 
ranging between 25 and 91, although only two values fall below 50, giving the indication of only a 

     8 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:20:40:51



Habitat Assessment of Bog of the Ring pNHA and comparison with previous surveys   

small change between 2004 and 2006.  The overall similarity between 1999 and 2006 varies from 25 
to 80, indicating that a greater degree of change has occurred over the seven years between surveys. 
 
The quadrats along the watercourses show little similarity. 

6 HEDGEROWS 

Five hedgerows were evaluated in 1999 and revisited in 2004 and again in this study.  The results and 
comments from 1999 and 2004 are reproduced in table 6.1 along with comments from this year’s 
study.  All five hedgerows are intact and provide good wildlife habitat.  No management of these 
hedges has taken place since 2004. 
 
Table 6.1  Hedgerow assessment 
 

Hedge 
no. 

Local 
ecological 

Value 
(1999) 

Comments in 
1999 

Revisited in 2004 Revisited in 2006 

H1 Moderate Dense overgrown 
willow hedge with 
elder. Associated 
ditch. Good cover 
for birds 

Hedge still present 
and unchanged. 

Overgrown hawthorn 
hedge.  Has fine 
specimens of osier 
and elder trees 

H2 Moderate Unmanaged 
hawthorn hedge 
>4m high with 
mature standard 
ash trees. 
Associated small 
stream flowing 
east. Shaded banks 
with woodland 
flora. 

Hedge still present 
and unchanged. 
This hedge is not 
part of the existing 
NHA boundary, so 
could perhaps be 
dropped from any 
later surveys. 

Hedge still present.  
An area of 
blackthorn scrub has 
now developed into 
the field in front of 
this hedge creating a 
scrub thicket that is 
good cover for birds 

H3 Moderate Overgrown 
hawthorn hedge 
>4m high with ash 
and sycamore 
trees and many 
climbing plants. 
Associated 
drainage ditch 2m 
wide with steep 
banks. Diverse 
ground flora. 

This hedge spans 
two sides of the 
road and appears to 
be unchanged. 
There was no water 
in the streams at 
their base. There 
was a large dung 
heap close to the 
southern part of the 
hedge which may 
be polluting the 

Hedge appears to 
have changed little. 
Ditch was dry at the 
time of recording.  
The spoil banks on 
the field are now 
beginning to scrub 
over creating almost 
a double hedge 
effect. 
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stream. 

H4 High Unmanaged 
hawthorn hedge 
over a wide ditch. 
Mature ash trees. 
Good diversity of 
woody species. 
Associated ditch 
with shaded 
woodland flora, 
ivy and ferns. 
Good cover for 
wildlife. 

This hedge is still 
intact with a variety 
of tree species still 
present. There may 
be more Rubus 
now, which is 
forming a wide 
band in front of the 
hedge. This is 
probably due to 
lack of grazing 
pressure on the site. 
 
 

This hedge again is 
little changed.  As in 
2004, the bramble 
growth into the field 
is an obvious feature. 

H5 High Unmanaged mixed 
hedge along a 
drainage ditch. 
Mature standard 
ash trees. Good 
diversity of shrubs 
and climbers. 
Associated ditch 
with flowing 
water. Steep banks 
with shaded 
ground flora 

This hedge is still 
present but the flow 
of water in the ditch 
recorded in 1999 is 
non-existent now. 

This hedge is till 
present and is a good 
mix of species. 

 

7 RARE PLANTS 

No specific search for rare plants was undertaken.  Only two of the species mentioned in the 1999 
report were recorded; 
 
Teasel (Dipsacus fullonum).  Recorded in blocks 1, 2 and 4 
 
Celery leaved buttercup (Ranunculus sceleratus).  Only recorded from the southern end of the ditch 
that forms the eastern boundary of the northern part of block 6. 
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8 DISCUSSION 

8.1 Habitat Classification 

TES Consulting Engineers (2006) concluded that there was very little difference in the types of habitat 
classification and their extent between the study carried out by Natural Environmental Consultants in 
1999 and TES in January 2006.  This current study also concurs with this conclusion.  The extent of 
‘Wet Grassland (GS4)’ has remained relatively constant; on this basis the ecological status of the site 
is unchanged.  Figure 1 shows the extent of habitats recorded in August 2006. 
 
There are some minor differences between the two studies.  A small area at the western end of block 7 
has now been classed as ‘Dry Meadows and Grass Verges (GS2)’ rather than ‘Improved Agricultural 
Grassland (GA1)’.  The January 2006 survey recorded several ‘Hedgerows (WL1)’ and some of these 
have now been classed as ‘Treelines (WL2)’.  Both of these differences probably reflect individual 
surveyors’ interpretation of the classification as set out in Fossitt (2000) rather than a real difference.  
The northeastern section of block 5 was not visited in August 2006 and some of the ‘Hedgerows 
(WL2)’ previously noted in this section have not been recorded. 
 
In January 2006, the stream was classed as ‘Eroding/Upland river (FW1)’ whereas this study places it 
in the ‘Depositing/Lowland river (FW2)’ class.  The classification has been determined chiefly by the 
nature of the substrate, with gravel recorded in January and silt in August.  This possibly reflects 
different rainfall and hence stream flow patterns between summer and winter and the low summer 
flows encourage silt deposition.  It may also be a result of cleaning regimes and the gravel substrate 
being exposed following late summer/autumn cleaning of the ditch. 
 

8.2 Vegetation monitoring 

The differing values for the calculated Sorensen’s co-efficient of similarity suggest that there is little 
change between 2004 and 2006 for the terrestrial quadrats, whereas comparison of the results from 
1999 and 2006 do indicate a greater change.  The raw data indicates that there is no single reason for 
the change shown but that there are different reasons for differing quadrats. 
 
Quadrat 2 in block 1 is grazed by horses.  Horses are selective graziers and can affect species 
composition.  The 2006 survey also took place at a time when this area had been heavily grazed and 
some plant species may have been grazed so hard that they were difficult to find. 
 
In general, the quadrats in blocks 3 and 4 are showing the effects of the abandonment of management 
as these areas are now rank and have not been cut or grazed for a number of years 
 
Block 5 (quadrats 9 and 10) generally shows an increase in the abundance of grasses indicating that 
this area is drier now. 
 
There are two quadrats in the southern part of block 6, quadrats 11 and 12.  Quadrat 12 still contains 
the main species including Juncus effusus and Agrostis stolonifera, both species of wet conditions but 
does shows a reduction in the number of species present.  Quadrat 11 shows a great increase in the 
abundance of Juncus effusus, with none being recorded in 1999 but having a Braun-Blanquet cover 
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value of 5 (greater than 75% of the quadrat) in 2004 and 2006.  This quadrat is next to one of the 
monitoring boreholes which is marked by a number of fence posts.  Cattle may well have been 
attracted to this area and may have lead to an increase in trampling (and poaching in the wet periods of 
the year) leading to an artificially high increase in Juncus effusus 
 
Quadrat 13 (in block 7) and quadrat 14 (the northern section of block 6) both show an increase in 
Agrostis stolonifera and Juncus effusus and a decrease in the diversity of species in the quadrat.  The 
increase in Juncus may be at the expense of other species.  Juncus, in particular, is a plant that likes 
wet, waterlogged winter conditions and drier summer conditions.  This suggests that this section of the 
site is not showing increased signs of drying out. 
 
The results from the quadrats on and adjacent to the watercourses show little similarity with previous 
years.  This is probably down to the watercourses having been cleaned out in recent times, setting the 
process of succession back and changing the vegetation.  The watercourses are also probably prone to 
wide fluctuations in water levels, again influencing the nature of the vegetation depending on the 
water level conditions in the preceding weeks before the survey. 
 

8.3 Hedgerows 

All of the hedgerows surveyed in the previous years are still present on the site and appear to have 
received no management in the intervening years.  Bramble continues to dominate the understorey. 
 

9 SUMMARY 

The area of Wet Grassland (GS4) remains unchanged in comparison with the surveys carried out in 
1999 and 2004. 
 
The monitoring of the vegetation in the permanent quadrats shows that blocks 6 and 7 in the west of 
the site appear to be little changed.  Blocks 3 and 4 are changing to a more rank vegetation but this is 
due to the area not being managed through grazing or cutting.  The vegetation in block 5 is indicating 
that this area is become drier, whereas block 1 does retain its wetland vegetation. 
 

10 RECOMMENDATIONS 

The habitat classification system used in this assessment and in the TES assessment in January 2006 is 
Fossitt (2000).  This is a very ‘broad’ system of classification and focuses on the main species.  The 
National Vegetation Classification (NVC) devised by Rodwell is more detailed and records plant 
species in terms of communities and sub-communities and would be more suitable for recording any 
changes to the vegetation at Bog of the Ring.  For comparison with previous surveys, Fossitt’s 
classification should be used alongside the NVC surveys.  Future surveys should be conducted every 
three years in order to record any changes occurring. 
 
The monitoring of the permanent 2x2m quadrats continues to provide greater detail on any change 
taking place and this monitoring should be repeated every three years.  The GPS readings for the 
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quadrats greatly aid relocating the quadrats. 
 
The hedgerow assessment provides little information on the state of the wetland and this part of the 
monitoring could be dropped. 
 
Blocks 5 and 6 would greatly benefit from the re-introduction of light levels of grazing. 
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APPENDIX A.1: NPWS SITE SYNOPSIS 
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 SITE NAME:  BOG OF THE RING 
 
SITE CODE:  001204 
 
Bog of the Ring is situated approximately 5 km south-west of Balbriggan.  It is a flat low-lying area 
with impeded drainage, showing signs of peat development in its upper horizons.  The site was drained 
about thirty years ago, but still contains pockets of wet and damp ground where marsh vegetation 
occurs. 
 
The greater part of the surface is covered by Yellow Iris (Iris pseudacorus) and Rough Meadow-grass 
(Poa trivialis), with Soft Rush (Juncus effusus) and Meadowsweet (Filipendula ulmaria) being 
common.  Other species which occur in this dryish habitat are Great Willowherb (Epilobium 
hirsutum), Field Horsetail (Equisetum arvense), Angelica (Angelica sylvestris), Reed Canary-grass 
(Phalaris arundinacea), Purple-loosestrife (Lythrum salicaria) and Heath Spotted Orchid 
(Dactylorhiza maculata). 
 
In the wetter areas, such as drainage ditches, species which have been recorded in the past include 
Frogbit (Hydrocharis morsus-ranae), Bladderworts (Utricularia vulgaris and U. neglecta), Lesser 
Marshwort (Apium inundatum), the scarce starwort (Callitriche obtusangula), Common Water 
Crowfoot (Ranunculus aquatilis), Unbranched Bur-reed (Sparganium emersum) and the stonewort 
Chara hispida.   Other marshy places allow Great Yellow-cress (Rorippa amphibium) to grow, with 
Early Marsh-orchid (Dactylorhiza incarnata), Water-purslane (Lythrum portula), Wild Celery (Apium 
graveolens), Bur-marigolds (Bidens cernua and B. tripartita) and Lesser Water-parsnip (Berula 
erecta). 
 
The site is used in winter by Golden Plover, Whooper Swan (occasionally) and Short-eared Owl.  
Breeding species include Snipe, Skylark, Meadow Pipit, Reed Bunting, Stonechat and Sedge Warbler. 
 
Marshes are few in County Dublin and therefore the site is of interest.  Although attempts at drainage 
have been made in the past, isolated wet areas still exist and the site could be considerably improved 
by raising the water table. 
 
The construction of Balbriggan by-pass is an immediate threat and may alter the hydrology of the site. 
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APPENDIX A.2: VEGETATION DESCRIPTION OF EACH BLOCK 
(2006) 
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Block 1 
Three quarters of this area is unmanaged.  It is dominated by meadowsweet (Filipendula ulmaria).  
Yellow flag (Iris pseudacorus) occurs in abundant clumps, patches of water mint (Mentha aquatica) 
can be locally frequent as can silverweed (Potentilla anserina).  Fiorin grass (Agrostis stolonifera) 
occurs throughout the entire block and is classified as occasional.  Towards the eastern side of the 
block, stands of jointed rush (Juncus articulatus) become prevalent and classed as abundant.  There 
are occasional mounds that are slightly higher than the surrounding field layer.  These mounds are 
dominated by nettle (Urtica dioica) or willowherb (Epilobium hirsutum), suggesting localised 
enrichment and that these mounds may be formed from old hay bales. 
 
The northwestern quarter of the block has been fenced off and is horse grazed.  The horse grazing has 
produced a very tight, grassy sward.  Clumps of meadowsweet still occur but not in the same density 
as in the rest of this block. 
 
Teasel (Dipsacus fullonum) was found growing close to the boundary with block 2.  A single Irish 
Hare was seen in this block. 
 
Block 2 
This whole block is now managed as a sports field.  It has a closely mown sward of rye-grass (Lolium 
perenne) which dominates the area. Some weed species have colonised occasional gaps within the 
sward.  Typically, these are white clover (Trifolium repens), red bartsia (Odontites vernus) and docks 
(Rumex sp.).  A triangle of waste ground to the west of this block holds some teasel plants. 
 
Block 3 
An area of grassland that is unmanaged producing rank vegetation that is dominated by Phalaris 
arundinacea.  Scattered throughout the block are clumps of nettles, patches of common rush (Juncus 
effusus) and patches of yellow flag.  Other species that form occasional patches are meadowsweet, 
hard rush (J. inflexus) and Glyceria.  Purple loosestrife (Lythrum salicaria) indicates areas that do hold 
water to an extent.  Lesser stitchwort (Stellaria graminea) is found growing through some of the 
clumps of tall rank vegetation. 
 
Towards the western end of this block, the ground rises slightly and the stands of Phalaris are replaced 
by common rush and a more grassy vegetation including Yorkshire fog (Holcus lanatus) and false oat 
grass (Arrhenatherum elatius). 
 
A line of spoil mounds runs alongside the stream on the southern edge of this block.  This spoil has, 
presumably, been produced by cleaning out the stream.  The mounds have been colonised by nettle, 
willowherb and bramble (Rubus fruticosus agg.). 
 
Block 4 
Block 4 is very similar to block 3.  It is another area of unmanaged grassland that is dominated by tall 
rank vegetation, notably Phalaris arundinacea and common rush.  Again, clumps of yellow flag are 
abundant.  Through the northern part of this block, the vegetation becomes even more rank and field 
bindweed (Convolvulus arvensis) and nettle are abundant.  Three clumps of willow (Salix sp.) are 
found in the eastern end of the block, further indicating the lack of management. 
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Spoil mounds, with bramble, nettle, willowherb and some hogweed (Heracleum sphondylium), are 
found along the southern edge, parallel to the stream. 
 
The western end of the block rises slightly as it nears a minor road.  The drier conditions within this 
section are indicated by the presence of Yorkshire fog and tufted hair-grass (Deschampsia cespitosa).  
Common rush is now more abundant than Phalaris. 
 
Block 5 
This block is split in two by a ditch.  Both sections of the block are cattle grazed.  The northern part 
was not visited but appears to be improved grassland with little in the way of broadleaved species.  It 
is well managed and has been topped recently.  Cattle were present in the field at the time of 
recording. 
 
The southern section is ‘rougher’ and has not been topped.  Again, cattle were present in the block at 
the time of recording.  This area has close grazed grass, chiefly rye-grass and Yorkshire fog, 
interspersed with abundant clumps of yellow flag and hard rush.  Creeping thistle (Cirsium arvense) is 
abundant throughout this southern section of the block and particularly on the spoil mounds running in 
parallel to the stream that runs through the middle of this block. 
 
A small field at the western end of this block is managed by cutting for hay/silage and the sward is 
dominated by rye-grass.  The hedge growing around this field is hedge 1 in the hedgerow assessment. 
 
Block 6 
One of the two blocks lying to the west of the higher patch ground that splits the site in two.  A stream 
splits this block into a northern and a southern section. 
 
Much of this block is cattle grazed but is not topped.  Levels of stock grazing are not high, producing 
an area with a lightly grazed grassland component interspersed with clumps of taller, coarser 
vegetation.  The grassland species are chiefly Yorkshire fog, fiorin grass and rough meadow grass 
(Poa trivialis).  The clumps of coarser vegetation are tussocks of common rush and tufted hair grass.  
Patches of nettle and creeping thistle are frequent.  Yellow flag is also abundant in the northern 
section, less so in the south. 
 

An area of bare ground and spoil lies in the eastern part of the southern section and appears to be an 

area of hard standing for lorries.  An attempt has been made to provide screening bunds with conifers 

planted on banks.  A small field of improved grassland lies to the east of this area. 

 

The land rises along the southern boundary of the block and gives rise to a dry grassland type which is 

heavily grazed. 

 
Block 7 
This is a similar area to block 6 but is more heavily grazed, the main difference being that Phalaris is 
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dominant in this block, along with common rush.  Clumps of nettle are abundant particularly around 
the edges of the field indicating localised enrichment, some of these clumps are growing on spoil from 
cleaning out the ditches. 
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APPENDIX A.3: GPS READINGS FOR THE PERMANENT 2X2M 
QUADRATS 

From Natura Environment Consultants (2004) 
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Block Quadrat number Irish Grid Ref. 
2004 

1 1 IO 18459 59957 
 2 IO 18408 59988 
3 5 IO 17952 60050 
 6 IO 17798 60094 
4 7 IO 17651 60147 
 8 IO 17560 60231 
 16 IO 17691 60082 
5 9 IO 17976 60159 
 10 IO 17628 60327 
 17 IO 17990 60179 
6 11 IO 16957 60488 
 12 IO 16886 60495 
 14 IO 16822 60746 
 15 IO 16764 60698 
7 13 IO 16870 60805 
 13b IO 16822 60851 
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APPENDIX A.4: FIELD DATA FOR THE PERMANENT 2X2M 
QUADRATS (2006) 
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Plant species cover for the 13 terrestrial quadrats was measured using the Braun Blanquet Cover-
Abundance Scale: 
 
5 = any number with cover more than ¾ of the 2x2m quadrat (>75%) 
4 = any number with ½ to ¾ cover (50-75%) 
3 = any number with ¼ to ½ cover (25-50%) 
2 = any number with 1/20 to ¼ cover (5-25%) 
1 = numerous but less than 1/20 cover or scattered cover up to 1/20 (5%) 
+ = few, with small cover 
r = solitary, with small cover 
 
The DAFOR scale was used for the three quadrats along the watercourses: 
 
D = Dominant 
A = Abundant 
F = Frequent 
O = Occasional 
R = Rare 
 
This follows the methods used in the baseline monitoring established by Natural Consultants (1999). 
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Quadrat no. Plant Species Braun-Blanquet value 
Block 1, quadrat 1 Carex sp. 4 
 Iris pseudacorus 3 
 Potentilla anserina 2 
 Holcus lanatus + 
 Poa trivialis + 
 Juncus articulatus + 
 
 
Quadrat no. Plant Species Braun-Blanquet value 
Block 1, quadrat 2 Holcus lanatus. 4 
 Iris pseudacorus 3 
 Filipendula ulmaria 2 
 Carex sp. + 
 
 
Quadrat no. Plant Species Braun-Blanquet value 
Block 3, quadrat 5 Holcus lanatus. 3 
 Agrostis stolonifera 2 
 Phalaris arundinacea 2 
 Holcus mollis 1 
 
 
Quadrat no. Plant Species Braun-Blanquet value 
Block 3, quadrat 6 Arrhenatherum elatius. 4 
 Filipendula ulmaria 2 
 Lathyrus palustris 2 
 Holcus lanatus 2 
 Agrostis stolonifera 1 
 Potentilla anserina 1 
 Stellaria graminea + 
 
 
Quadrat no. Plant Species Braun-Blanquet value 
Block 4, quadrat 7 Filipendula ulmaria. 4 
 Agrostis stolonifera 3 
 Holcus lanatus 2 
 Arrhenatherum elatius. 1 
 Equisetum palustre 1 
 Holcus mollis + 
 Ranunculus repens + 
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Quadrat no. Plant Species Braun-Blanquet value 
Block 4, quadrat 8 Phalaris arundinacea 4 
 Convolvulus arvensis 4 
 Holcus lanatus 2 
 Equisetum palustre + 
 Agrostis stolonifera + 
 
 
Quadrat no. Plant Species Braun-Blanquet value 
Block 5, quadrat 9 Iris pseudacorus 4 
 Agrostis stolonifera 3 
 Holcus lanatus 3 
 Poa trivialis 2 
 Potentilla anserina 2 
 Trifolium repens 2 
 Lolium perenne 1 
 Ranunculus repens + 
 Cirsium arvense + 
 Lathyrus palustris + 
 
 
Quadrat no. Plant Species Braun-Blanquet value 
Block 5, quadrat 10 Agrostis stolonifera 4 
 Juncus effusus 3 
 Poa trivialis 3 
 Holcus lanatus 3 
 Arrhenatherum elatius. 2 
 Trifolium repens 1 
 Filipendula ulmaria + 
 Cirsium arvense + 
 Lathyrus sp. + 
 Stellaria graminea + 
 Taraxacum officinale agg. + 
 Equisetum palustre + 
 
 
Quadrat no. Plant Species Braun-Blanquet value 
Block 6, quadrat 11 Juncus effusus 5 
 Arrhenatherum elatius 3 
 Agrostis stolonifera 1 
 Urtica dioica 1 
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Quadrat no. Plant Species Braun-Blanquet value 
Block 6, quadrat 12 Juncus effusus 4 
 Agrostis stolonifera 3 
 Holcus lanatus 2 
 Alopecurus pratensis 2 
 Holcus mollis 2 
 Poa trivialis 1 
 
 
Quadrat no. Plant Species Braun-Blanquet value 
Block 7, quadrat 13 Juncus effusus 3 
 Holcus lanatus 3 
 Agrostis stolonifera 2 
 Alopecurus pratensis 1 
 Urtica dioica 1 
 Poa trivialis 1 
 Iris pseudacorus + 
 
 
Quadrat no. Plant Species Braun-Blanquet value 
Block 7, quadrat 13b Juncus effusus 4 
 Iris pseudacorus 3 
 Agrostis stolonifera 3 
 Alopecurus pratensis 2 
 
 
Quadrat no. Plant Species Braun-Blanquet value 
Block 6, quadrat 14 Juncus effusus 5 
 Agrostis stolonifera 3 
 Holcus lanatus 2 
 Poa trivialis 1 
 Holcus mollis + 
 
 
Quadrat no. Plant Species DAFOR value 
Block 6, quadrat 15 Aquatic vegetation  
 Nasturtium officinale F 
 Rumex crispus R 
 Epilobium hirsutum R 
 Bankside vegetation  
 Agrostis stolonifera A 
 Rubus fruticosus agg F 
 Arrhenatherum elatius O 
 Sparganium sp R 
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 Holcus lanatus R 
 Sonchus sp R 
 
 
Quadrat no. Plant Species DAFOR value 
Block 4, quadrat 16 Aquatic vegetation  
 Nasturtium officinale R 
 Agrostis stolonifera R 
 Bankside vegetation  
 Urtica dioica A 
 Convolvulus arvensis A 
 Poa trivialis F 
 Phalaris arundinacea F 
 Arrhenatherum elatius F 
 Filipendula ulmaria O 
 Rumex obtusifolius O 
 Cirsium vulgare R 
 Cirsium arvense R 
 
 
Quadrat no. Plant Species DAFOR value 
Block 5, quadrat 17 Aquatic vegetation  
 Lemna minor A 
 Filamentous algae A 
 Nasturtium officinale O 
 Polygonum bistorta R 
 Mentha aquatica R 
 Bankside vegetation  
 Filipendula ulmaria A 
 Carex sp. O 
 Trifolium repens O 
 Agrostis stolonifera O 
 Cirsium arvense R 
 Epilobium hirsutum R 
 Galium palustre R 
 Convolvulus arvensis R 
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Appendix B 
 
 

Borehole Logs 
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Appendix C 
 
 

Borehole  Productivity Classification 
Scheme  

(Devised by Geological Survey of Ireland) 
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Appendix D 
 
 

Meteorological Data 
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Aug-04 Sep-04 Oct-04 Nov-04 Dec-04 Jan-05 Feb-05 Mar-05 Apr-05 May-05 Jun-05 Jul-05 Aug-05 Sep-05 Oct-05 Nov-05 Dec-05 Jan-06 Feb-06 Mar-06 Apr-06 May-06 Jun-06 Jul-06 Aug-06
1 0 2.2 0 0.1 3.6 0 0 14.3 0.3 3.1 0.4 0.7 0 0.4 4.8 11.6 0 0 0 3.8 0.1 0 0 0.1
2 0.3 1.9 0.1 0 0 0.1 0.5 0 5.8 1.3 0.2 0 0 0 3.3 21.4 0 0 0 9 1.8 0 0.3 0
3 0.1 5.4 0.8 0.4 0 0 0.1 0 22 1.6 2.2 0 0.1 0 6.7 10.9 0.3 0 0.6 0.4 0 0 0 0
4 0 11.7 0 0.1 1.8 2.1 0.5 1.4 0 0.5 1.3 2.3 4.5 0 4.3 1.4 0 0 0 0 3 0 3.5 0.4
5 0 0 0 0.3 1 0 0 0.7 0.2 0 8.8 0 0.1 0 1.4 0.1 0.2 0 0.1 0 0 0 0 0
6 0 0.8 0.9 1.4 0 10.8 0 11 4.4 0 0.6 0 0 0 1.8 0 0.1 0 1 0.6 0.5 0 0 2.7
7 0 1.3 0.1 0 22.5 0 0 1.9 0.5 0 0.1 0 0.1 0 6.3 14.5 0 3.9 6.7 2.4 0 0 0 0
8 0.1 0.5 0.4 1 3.2 0.9 0 0 1 0 0.6 0 0.7 2.6 8.8 1.4 2.9 0 4.5 0.8 13.6 0 6.1 4.1
9 0.1 0 0.2 0 0.3 1.8 0 1.2 0.3 0 0.9 0 17.5 0 1 0.5 0.6 0 1.3 0.9 0 0 0.7 0.2
10 4.7 0 0 0.6 0.8 1.4 0 0.1 0 0 0 0 0 6.2 4.4 0 6.2 0 0.8 0 0 0 0.1 0.6
11 0.6 0 0 0.3 1.1 2.8 0.9 0.3 0 0 0 0 0 15 0.9 0 0.2 1.8 11.3 3.3 0 0.1 0 1
12 1.8 0 0.7 0 0.7 3.7 0 3.1 0 0 0 0 0 0.8 0 0 0 3.4 0.6 0.5 16.7 0 0 0
13 0.7 3.7 0 0 0 1.2 0 0.5 0 0 0 3.6 0.3 0 0 0 0.3 6 2.8 0.1 0.2 0 0 0
14 0.7 3.3 0 0.6 0 0 4.2 5.5 0 0.1 0 0 0.1 0.1 0 0 0 9.7 0.1 0 6.3 0 0 0
15 0.4 0 0 4.6 1.4 0 0.1 0.3 0 2.1 0 0 14 0.2 0.1 0 2.5 0.9 3.7 0.1 13.5 0 0 10
16 4.1 1.8 0.1 1.4 0.4 0 0 0 0.3 3.1 0 0 1.3 0.1 0 0.2 0.8 0.1 1.4 0 0.1 0 0 0.7
17 0.8 0 0.7 1.5 3.2 4.4 0.2 0 13.2 0 0 0 0 0 0.4 0 0 0.3 0 1.2 4.6 5.6 0 0 0.4
18 32.8 5 0 16.7 8.9 3.9 0.2 0 3.8 1.7 0 0.1 7.2 0 0.8 0 1.4 0 0 0 5.6 4.9 8 0 4.2
19 18.3 2.1 1.4 0 0.1 3.3 0 0 0.5 0.2 0 0 0.3 0.7 10.2 0 0 0 0.2 0 0 4.3 0.2 0.2 18.5
20 1 1.1 19 11.7 0.9 1.8 0 0.2 0.4 1.6 0 0 0 0.2 6 0 0 1.5 0.2 0.6 0 2.4 1.4 0 0
21 0 0 3.1 3.2 3.7 2.3 3.7 4.8 0 0.3 0 1.2 2.5 0 11.4 0 0.6 0 0.8 1.4 0 22.9 1.3 0.1 0.1
22 10 1.5 10.2 0 4 9.5 3.8 0.1 0.1 0.8 0 0 0.6 0 0 0 0 0 1.3 0 0.2 1.9 0 0 0.1
23 18 2.4 6 0.1 0.7 0 3.8 4 2.7 7.6 0 2.2 1.2 1.4 15 0 0 0 4.7 0.3 0.2 5.5 0 0 1
24 1.4 0 0.3 0.9 3.1 0 1.8 0.3 0.1 11.3 7.9 0.1 3.1 5.1 14.3 0.3 0 0 3.4 10.7 0.5 3.7 1 0 0
25 2.6 0.6 0.3 1.4 2.9 1 1 0 2.9 3.8 0 0 2.2 0.7 4.4 0.8 0 0 0 5.8 0.1 0.9 0 0 3.9
26 0.3 0.3 0.1 0.8 0 0.5 0.1 0.1 0.6 0.4 0 0 0.1 4.5 0.3 0 0.5 0 0 1.9 0.1 8 1.8 0 1
27 0.2 0.1 14.7 0.8 4.1 0 2.6 0 4.3 1.5 0 0 0 0.1 0 0 0.8 0.5 0.1 1.4 0 0.7 1.1 0 1.7
28 0.3 0.2 19 0 0 0 0 0.5 0.4 0 1.9 32.6 0 1.5 0.5 0 0.7 0 1.2 1.1 0 0.2 0.1 1.3 2
29 1.4 12.5 12.6 0 0 0.2 2.9 0 0 8.1 24.3 1.8 1.9 6.1 1.6 1.9 0 6.5 0 0.1 6.3 1.2 1.1
30 0 7.4 0.2 0.7 1.3 0.1 0 2.3 1.7 1.5 6.2 0 1 1 0.2 4.8 0 0.7 7.9 0 5.2 3.5 3.6
31 0 0 1.3 0.2 0.8 1.5 1.6 0.5 6 0.3 0 3.2 0 1.2 0.2

Total 46.8 120.2 41.1 45 64 42 20 71.6 67.2 31.2 83.4 26.1 55.8 101.8 46.7 73 16.4 37.7 69.7 41.1 116.9 26.5 18.2 57.6
30Yr Av 50.7 55.1 56 49.9 70.5 66.7 69.7 64.7 75.6 69.4 50.4 53.8 50.7 55.1 56 49.9 70.5 66.7 69.7 64.7 75.6 69.4 50.4 53.8
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Appendix E 
 
 
  

Groundwater Source Protection Zones,  
Geological Survey of Ireland,  

January 2005) 
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