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1 Introduction  

 Background to PAA 

The Woodford PAA covers an area of approximately 31 km2 and comprises of two At Risk river 
waterbodies namely Woodford_010 and Woodford_020. The Woodford river is a tributary of the 
Shannon River. The Woodford river and its tributaries within the PAA flows for some 37 kilometres 
prior to flowing through the town of Woodford and beyond in the Woodford_030 waterbody prior to 
its discharge to Lough Derg. Figure 1 outlines the extent of the PAA and identifies the location of EPA 
WFD monitoring points.  

 
Figure 1: PAA boundary showing EPA monitoring stations 

Woodford town is situated in a scenic area of Southeast County Galway and on the border of County 
Clare. It is bounded on one side by the Shannon river and on the other side by the Slieve Aughty 
mountains. It is located between Portumna and Loughrea on the R351. The town itself is built on a hill 
stretching up from the river. The village's industrial history is indicated by its Irish Name, 'Gráig na 
Muilte Iarainn' means 'The Village of the Iron Mills. The surrounding hills have iron ore deposits; the 
abundant oak woods were used as a fuel for smelting. 

A catchment assessment workshop was held in Castlebar between the 26th and 28th April 2017. It was 
attended by representatives of local authorities (Mayo, Galway, Roscommon, Leitrim, Sligo), LAWCO, 
Irish Water, IFI, Forest Service, Coillte, NPWS, Teagasc, GSI, DAFM, Marine Institute and EPA. Based 
on the draft River Basin Management Plan priorities, a set of agreed principles and the local priorities 
of the workshop attendees, 34 areas were recommended for action in the Western Region. A similar 
workshop was held in the South-western region, and it was via that workshop, that Woodford was 
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chosen as a PAA. The PAA was then transferred to the Western Catchment Assessment Team to 
progress in June 2018. This PAA was selected for the following reasons: 

¶ Potential test case for community engagement when developing Integrated Constructed 
Wetlands.  

¶ Strong community and angling groups.  

¶ Contributes 3% of trout population to Lough Derg. 

¶ One deteriorated water body. 

 

 PAA Summary 

WFD risk category is illustrated in Figure 2 below. Both the Woodford_010 and Woodford_020 
waterbodies are At Risk of not meeting their WFD environmental objective of Good. 

 
Figure 2: Waterbody Risk in PAA 

The selection of the PAA was based on available data up to 2014. Both the Woodford_010 and 
Woodford_020 have failed to meet their WFD objective of Good. Woodford_010 deteriorated to Poor 
in 2012 but has since returned to Moderate in 2014 and 2017. Woodford_020 last achieved its 
objective of Good in 2009, but has deteriorated to Moderate in 2012, 2014 and again in the most 
recent EPA monitoring data in 2017. Figure 3 below illustrates the water quality status for both 
waterbodies within the PAA. The driving element for assigning status in both waterbodies is the 
macroinvertebrate community. 
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Figure 3: Waterbody Status in the PAA 

The significant pressure identified for the Woodford_010 RWB during initial characterisation is 
forestry and associated activities. While the significant pressure associated with Woodford_020 is 
urban wastewater associated with the existing town wastewater treatment plant. Other pressures 
(not significant) associated within Woodford_020 include: agriculture (pasture), extractive industry 
(peat) and hydromorphology (channelisation). 

The following local catchment assessment actions were recommended: 

Woodford_010: IA 1 and IA7 assigned to LAWPRO:  

¶ ¢ƘŜ L!м ǿƘƛƭŜ ŀǎǎƛƎƴŜŘ ǘƻ [!²twh ǎǘŀǘŜǎ ǘƘŀǘ ǘƘŜ άEPA to address water quality issues 
associated with clearfelling and afforestation with the Forest ServiceέΦ 

¶ The IA7 description is as follows:  
o Focus on sources of sediment from forestry. Start at monitoring point RS25W010040, 

walk upstream along the RWB and its tributaries. Identify point (drains, discharge 
pipes) and diffuse (inadequate buffer strips) sources of sediment.  

o If possible, measure sediment depth on the river bed.  
o Collect field parameters (dissolved oxygen, pH, temperature and conductivity), water 

quality and SSIS in order to identify critical sources areas for sediment. 
 

Woodford_020: IA1 assigned to Irish Water 

¶ Nutrient pollution: Woodford CoA is a significant pressure in the RWB. άProvide any update 
on when a constructed wetland will be put in placeέ. 
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 Information sources consulted 

¶ WFD web application ς EPA characterisation data and Domestic wastewater application 
information. www.edenireland.ie  

¶ Woodford Wastewater Discharge Licence Application, www.epa.ie  

¶ EPA Woodford Site Visit Report ς SV14180 ς Irish Water 

¶ River Basin Management Plan, 2018-2021. 

¶ Protected areas site synopsis, www.npws.ie/sites  
 

 

http://www.edenireland.ie/
http://www.epa.ie/
http://www.npws.ie/sites
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A summary of risk, ecological status, known pressures and associated significance for waterbodies within the Woodford (Galway) PAA are presented in Table 
1.  

Table 1: Summary of risk, ecological status, known pressures and significance for the waterbodies with the PAA 

Water body 
Name 

Water body 
Code 

Water body 
type 

Risk High Status 
objective 

Ecological Status Pressure 
Category  

Pressure 
Subcategory 

Significant 
Pressure 

Investiga
tive 
Assessm
ent 

Date 
to 
meet 
Env. 
Object
ive 

2007-
2009 

201
0-
201
2 

201
0-
201
5 

201
3-
201
8 

Woodford 
(Galway)_010 

IE_SH_25W01
0040 

RWB At 
Risk 

No M P M M Forestry Forestry Yes IA11 & 
IA72 

 
2027 

Woodford 
(Galway)_020 

IE_SH_25W01
0200 

RWB At 
Risk 

No G M M M Urban 
wastewater 
 

Agglomeration 
<500 PE 

Yes IA13  
2027 

Agriculture 
 

Pasture No 
 

 

Hymo Channelisation No 
 

 

Extractive 
Industry 

Peat No  

(H= High, G=Good, M= Moderate, U= Unassigned, Hymo = Hydromorphological) 

 
1 IA1: Assigned to LAWPRO: Provision of information. 
2 IA7: Assigned to LAWPRO: Multiple sources in multiple areas. 
3 IA1: Assigned to Irish Water: Provision of information. 
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2 Receptor information and assessment 
 Context and setting 

The Woodford river is made up of three river water bodies including Woodford_010 and 
Woodford_020 and flows towards the east of the subcatchment into Lough Derg. 

Topography changes from hilly-mountainous landscape along the eastern boundary of the 
subcatchment to flat lying towards the shore of Lough Derg. A poor (Pl) aquifer dominates the 
subcatchment with Devonian Old Red Sandstone. Peat dominates the subcatchment with wet soils 
(gleys) and subsoil permeability is mainly low. Depth to bedrock is greater in the southern part of the 
subcatchment. Groundwater vulnerability varies with extreme vulnerability where depth to bedrock 
is less than 3 metres particularly in the uplands alternating to high vulnerability as elevation decreases. 
There is a stretch of low vulnerability in the mid-region of the PAA. Groundwater recharge is low 
throughout indicating that there are limited to no surface water-groundwater interactions given the 
nature of the aquifers. The susceptibility maps imply further that dominant flows are overland and 
near surface. Near surface pathways for phosphate are high where there are wet soils (moderate 
where there is peat) but subsurface pathways are very low. For nitrate, near surface pathways are 
mainly low throughout except for areas where there are alluvium deposits or exposed rock (along the 
banks of the Woodford river through Woodford village).  

There are no available recordings for the presence of fresh water pearl mussel in the Woodford River 
in the vicinity of the PAA, however pers comm with National Parks and Wildlife (NPWS) staff revealed 
that about 5 years ago a very fresh shell of the freshwater pearl mussel washed up on a shingle bar of 
the river, at the NPWS reserve in Derrycrag Wood. The shell was obviously not old in view of its good 
condition (both valves connected still). NPWS staff did undertake some survey work on the river 
upstream of the location but failed to locate any living mussels. There are very old records for the river 
but afforestation in the catchment and perhaps pollution from the town sewage scheme would have 
considerably reduced the population if it still exists.4  

Natura sites that intersect the Woodford PAA include the Slieve Aughty Mountains SPA and Slieve 
Aughty Bog. The Slieve Aughty Mountains SPA is a very large site that extends southwards from just 
south of Lough Rea, County Galway to Scariff in County Clare. The peaks are not notably high or indeed 
pronounced; the site rises to a maximum 400 metres at Maghera west of Lough Graney. Lough Derg 
is located immediately to the south-east. The Slieve Aughty Mountains are predominantly comprised 
of Old Red Sandstone, but outliers of Lower Palaeozoic rocks provide occasional outcrops capping the 
hills. The site is a Special Protection Area (SPA) under the E.U. Birds Directive, of special conservation 
interest for Hen Harrier and Merlin. The Slieve Aughty Mountains are a stronghold for Hen Harrier and 
support the second largest concentration in the country. 

Slieve Aughty Bog NHA consists primarily of upland blanket bog and heath habitat and is located 
immediately west of the village of Woodford and about 8 km west of Lough Derg, Co. Galway. The site 
comprises six discrete areas of blanket bog, both intact and cutover, at altitudes between 100 m and 
230 m and lies in the townlands of Knockauncarragh, Commons East, Moyglass, Derreenamucka, 
Boleyveena, Drummin, Cullenagh, Derrybrien East and Derrybrien South. Forestry plantations adjoin 
all six areas and form the majority of the site boundaries, with the remaining areas bounded by rivers, 

 
4 Pers.comm. NPWS 
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roads and tracks.  Bedrock geology is quartzite. Slieve Aughty Bog NHA is a site of considerable 
conservation significance supporting a significant area of upland blanket bog and associated habitats.  
Blanket bog habitat is a globally scarce resource.5 

 

 Receptor information 

Table 2 below presents water quality information for river waterbodies Woodford_010 and 
Woodford_020 including the status and trends of the quality elements monitored and the significant 
issues that may be impacting on the Woodford river. 

Table 2: Outline of parameters influencing water quality in the Woodford_010 and Woodford_020 waterbodies 

Waterbody Woodford_010 Woodford_020 

Risk Category At Risk At Risk 

Environmental Objective Good Good 

Monitoring station Br NW of Featherstone 
Lodg 

Woodford (Galway) ς 
Woodford Br 

Br d/s Woodford Br ς 
Bolag Br 

Monitoring station code RS25W010040 RS25W010100 RS25W010200 

Monitoring station type Operational Pre WFD Operational 

Biological Status 
   

 
2009 3-4  4 

Q Values 
(Refer to Figures 4 

& 5 below) 

2010    

2011    

2012 3*  3-4 

2013    

2014 3-4  3-4 

2015    

2016    

2017 3-4  3-4 

Fish    
WFD Objective Good Good 

 
2010   0.011 

PO4+ 2011   0.013 

(Refer to Figure 6 
below) 

2012  0.003 0.025 

 
2013   0.015 

 
2014   0.020 

 
2015   0.022 

Ecological Threshold 2016   0.015 

Җ 0.035 2017   0.013 

 
5 www.npws.ie/sites 
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Waterbody Woodford_010 Woodford_020 

mg/L  
Good status 

2018   0.027 

Baseline PO4  0.003 0.013  

Irish Water Data (PO4+) 
Refer to Appendix B Table B1 

  Results breached the 
Good EQS (Җ 

0.035mg/L) on 6 
occasions between 

2009 & 2011 

 

 
2010   0.115 

NH4+ 2011   0.022 

(Refer to Figure 8 
below) 

2012  0.042 0.079 

 
2013   0.106 

 
2014   0.024 

 
2015   0.096 

Ecological Threshold 2016   0.113 

Җ 0.065 2017   0.080 

mg/L 
Good status 

2018   0.063 

Baseline NH4  0.042 0.079  

Irish Water Data (NH4+) 
Refer to Appendix B Table B1 

  Results breached the 
Good EQS (Җ 

0.065mg/L) on 6 
occasions between 
2009 & 2012). Also, 
the 95%ile (Җ 0.140 

mg/L) on 3 occasions 
in the same period. 

 

 
2010   0.2 

 
2011   0.4 

 
2012  0.0 0.4 

NO3- 2013   0.3 
 

2014   0.3 
 

2015   0.4 

Ecological Threshold 2016   0.1 

Җ 3.5 2017   0.2 

mg/L 2018   0.6 

Baseline NO3   0.0 0.324  
 

2010   2.05 
 

2011   2.08 

BOD5 2012  1.75 3.57 
 

2013   1.51 
 

2014   2.05 
 

2015   3.5 
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Waterbody Woodford_010 Woodford_020 

Ecological Threshold 2016   1.7 

Җ мΦр mg/l 02 
Good status (mean) 

2017   1.6 

2018   1.6 

2019   1.8 

Baseline BOD5   1.75 2.146  

Supporting conditions: 
Chemical oxygenation 

conditions and acidification 
conditions 

 BOD5: 26/09/2012 
1.75 mg/l 

Exceeds Good EQS 

BOD5 consistently 
breached Good EQS 

(Figure 9) 

Irish Water Data (BOD) 
Refer to Appendix B Table B1 

  Results breached the 
Good EQS (Җ 1.5 mg/L) 

on 3 occasions 
between 2009 & 

2011). Also, the 95%ile 
(Җ 2.6 mg/L) on 1 
occasions in 2009. 

Protected Areas Yes, Slieve Aughty Mountains SPA and Slieve Aughty Bog  
 

Hydromorphology 
 

  

RHAT (2013 ς 2015) No Data No Data No Data 

Evidence of drainage (OPW 
Scheme, Drainage District or 

other) 

No: There has been no OPW drainage schemes or drainage districts on this 
part of the Woodford river. There would have been some forestry drains 

opened when the forestry would have been established, which would 
contribute to the sediment load in this waterbody. 

 

Conceptual Model Yes Yes Yes 

Biological Status Moderate (Q3-4) Last Q value was 
1993 (Q 4) 

Moderate (Q3-4) 

Overall Ecological Status Moderate Moderate 
 

EPA Biologist comments The macroinvertebrate fauna continues to indicate moderate ecological 
conditions in August 2017 at the two upper stations (0040. 0200). Quality 
improves at the lowermost station (0300) which remained at good 
ecological conditions before flowing into Lough Derg.  

Suspected Significant issue: 
monitoring point 

Unknown at desktop 
assessment stage 

Unknown at desktop 
assessment stage 

BOD and ammonia 
consistently breached 
the Good EQS for all 

years mentioned 
above. 

There are occasional 
breaches of the Good 

EQS for ortho-
phosphate for some 
months as illustrated 
in (Figure 6), however 
the mean values are 

ok.  
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Figures 4 and 5 below illustrate the trend for EPA biological Q values for Woodford_010 and 
Woodford_020 waterbodies respectively.  

 

 
Figure 4: Q Valve results for Woodford_010 at station: RS25W010040 

 
Figure 5: Q Value results for Woodford_020 at station: RS25W010200 
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Figures 6, 7, 8 and 9 below illustrate the EPA chemical monitoring data for the Woodford_020 
waterbody at station: RS25W010200. Figure 6 illustrates the orthophosphate monitoring data from 
2010 to 2018 referred to above in Table 2. Figure 7 illustrates Total Oxidised Nitrogen for the same 
period.  

 
Figure 6: Orthophosphate monitoring data for EPA station - RS25W010200 

 
Figure 7: Total oxidised nitrogen (N03) monitoring data for EPA station - RS25W010200 
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Figure 8 below illustrates total ammonia for Woodford_020 during 2010 and 2018, and Figure 9 
illustrates BOD for Woodford_020 from 2010 to 2019 which is referenced in Table 2 above. 

 
Figure 8: Total ammonia monitoring data for EPA station - RS25W010200 

 

 
Figure 9: BOD monitoring data for EPA station RS25W010200 
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 Conclusions 
The Woodford_010 waterbody has remained at Moderate (Q 3-4) ecological status since 2009. There 
is no chemical monitoring data for this waterbody. Woodford_010 is monitored at EPA operational 
station RS25W010040. The significant issues leading to the decline in macroinvertebrate status is not 
known and chemistry monitoring and a local catchment assessment will be required to understand 
the issues involved. 
 
Woodford_020 is currently achieving Moderate (Q 3-4) ecological status at EPA operational station 
RS25W010200. This station is sited downstream of the Woodford Certificate of Authorisation (CoA) 
wastewater treatment plant which is believed to be the main contributing factor the waterbody not 
achieving Good status for Ammonia and BOD5. Results included in Table 2 above does not show any 
breaches in the Good EQS for orthophosphate based on analysis of annual means between the 
monitored years of 2009 and 2018. However, when you consider Irish Water ambient monitoring data 
for the CoA discharge detailed in Appendix B Table 1 orthophosphate results show consistent 
breaches of the Good EQS of 0.035 mg/l P04.P. The location of the Irish Water monitoring station is 
located just 100 metres approximately ŘƻǿƴǎǘǊŜŀƳ όLǊƛǎƘ ²ŀǘŜǊ ǊŜŦŜǊŜƴŎŜ ǎƛǘŜΥ άŀ{²Řέύ ŦǊƻƳ ǘƘŜ 
primary discharge (SW1), which is a couple of hundred metres closer that EPA station RS25W010200. 
 
Woodford_020 flows into Woodford_030 which is outside the PAA and covers a length of 37.56 km 
prior to discharging into Lough Derg. Figure C1 in Appendix C outlines the Biological Q values for this 
waterbody, and it has been achieving its WFD objective of Good status (Q-4) for the past three 
monitoring cycles (2012 ς 2017). It did achieve High (Q 4-5) ecological status back in 2009. Figure C2 
in Appendix C details chemical monitoring available for this waterbody and it can be seen that it has 
breached the Good EQS on many occasions. A spike in BOD was recorded in the last monitoring for 
Woodford_030 where an elevated result of 4.1 mg/L BOD5 was recorded in May of 2019. As this 
waterbody is the receiving waterbody for Woodford_020, urban wastewater pressures are showing 
to have a negative impact further downstream. 
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3 Significant pressures 
 
The predominant land use activity within the PAA is coniferous forestry which accounts for over half 
of the area of the entire PAA as illustrated in Figure 10 below. The rest of the PAA is comprised of peat 
bogs, transitional woodland shrub and land principally occupied by agriculture, with significant areas 
of natural vegetation. Agriculture pasture surrounds the urban area of Woodford village. 

The significant pressure identified in the Woodford_010 waterbody during initial characterisation 
undertaken by the EPA was forestry and this is discussed further in sub section 3.1.1. Urban 
wastewater was highlighted as the significant pressure for Woodford_020 and is further discussed in 
sub section 3.2.1.  

 
Figure 10: CORINE land use map for Woodford PAA 
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 Significant Pressures identified at Initial Characterisation  

3.1.1 Forestry 
Forestry is extensive throughout the Woodford PAA, in particular within the Woodford_010 
waterbody where is has been identified as a significant pressure. Figure 11 below illustrates the 
distribution of both private and Coillte forestry within the PAA.  

 
Figure 11: Map showing forestry within the PAA 

Figure 12 below illustrates the distribution of Coillte forestry by year planted. A total of 46.7 hectares 
of Coillte forestry was planted between ǘƘŜ мфплΩǎ ǘƻ ǘƘŜ нлмлΩǎΦ The largest proportion of forestry 
ǇƭŀƴǘŜŘ ƻŎŎǳǊǊŜŘ ƛƴ ǘƘŜ мффлΩǎΣ ŦƻƭƭƻǿŜŘ ōȅ ǘƘŜ мфулΩǎ ŀƴŘ нлллΩǎ ǊŜǎǇŜŎǘƛǾŜƭȅΦ This is also illustrated 
in Figure 13 below. FƻǊŜǎǘǊȅ ǇƭŀƴǘŜŘ ŦǊƻƳ ǘƘŜ мффлΩǎ ƻƴǿŀǊŘǎ ǿƻǳƭŘ ƘŀǾŜ ōŜŜƴ ǎǳōƧŜŎǘ ǘƻ ƴŜǿ CƻǊŜǎǘ 
Service guidelines regarding buffer zone management along watercourses e.g. within the buffer zone, 
ground preparation and other forest operations are curtailed in order to protect water quality. In 
addition, drainage channels leading from the site must taper out before entering the buffer zone. 



Woodford PAA Desktop Assessment    

AFA0188 Woodford PAA F01   16 

 
Figure 12: Coillte forestry within the PAA 

 
Figure 13: Coillte species type planted by decade. 

Table 3 below illustrates that Sitka Spruce is the main species planted within the PAA accounting for 
32.9 hectares, followed by Lodgepole Pine (South coastal) at 6.1 hectares. 
 

0

5

10

15

20

25

30

35

H
e
ct

a
re

s

Species

Coillte species planted by decade

00 1940 1950 1960 1970 1980 1990 2000 2010



Woodford PAA Desktop Assessment    

AFA0188 Woodford PAA F01   17 

Table 3: Profile of Coillte species within the PAA 

Sum of hectare 

Row labels Sitka Spruce 
Lodgepole Pine (South 
coastal) 

мфслΩǎ 3.16 0.28 

мфтлΩǎ 3.3 1.48 

мфулΩǎ 5.49 2.88 

мффлΩǎ 10.48 0.49 

нлллΩǎ 7.6 0.1 

нлмлΩǎ 2.87 0.89 

Total 32.9 6.12 

 
Figure 14 below illustrates the distribution of private forestry within the PAA by year planted. 
Considerably less private forestry has been planted (11.4 hectares) within the PAA than Coillte 
forestry. tƭŀƴǘƛƴƎ Ƙŀǎ ǘŀƪŜƴ ǇƭŀŎŜ ōŜǘǿŜŜƴ ǘƘŜ мфтлΩǎ ŀƴŘ ǘƘŜ нлмлΩǎ, the bulk of which planted in the 
мффлΩǎ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ Ƨǳǎǘ ǳƴŘŜǊ 50% at 5.0 hectares 
 

 
Figure 14: Private forestry within the PAA 

Figure 15 below illustrates the main species planted throughout the decades. Sitka Spruce is the most 
common species planted accounting for 7.11htares (see Table 4 below), followed by Mature Other 
Broadleaf (1998) accounting for under 1.0 hectare. 
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Figure 15: Private forestry species planted by decade 

 

Table 4: Profile of Private forestry species within the PAA 

Sum of hectare 

Row 
labels 

Sitka Spruce Mature - Other 
Broadleaf 
(1998) 

00's   0.86 

мфслΩǎ     

мфтлΩǎ     

мфулΩǎ 0.93   

мффлΩǎ 4.49   

нлллΩǎ 1.69   

нлмлΩǎ     

Total 7.11 0.86 
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3.1.2 Urban wastewater ς Agglomeration < 500 PE 
The existing wastewater treatment plant in Woodford was constructed in the 1940's and consists of 
primary treatment only. The design population equivalent (PE) for the plant is 370, however, the 
current PE loading on the plant is 480. 

The collection system is a combined (municipal and stormwater) system and extends along the main 
street of Woodford and up the Upper Forge Road and Barkhill Road area. The Upper Courthouse Road 
is also serviced and an area through fields off the Portumna Road and at the back of houses on Main 
Street. There is a storm overflow at the pumping station, located where Main Street and the Upper 
Forge Road meet. There are no other storm overflows within the Woodford Wastewater Treatment 
Plant itself.  

The treatment plant consists of an inlet screening chamber which contains a coarse bar screen for 
removal of gross solids and floating debris. The inlet screening chamber is followed by a settlement 
tank. The settled sludge is temporarily held on site in the 4 No. sludge drying beds and is periodically 
removed off site for final treatment and disposal.  

The facility was issued with a Certificate of Authorisation (CoA) by the EPA under the Wastewater 
Discharge Authorisation Regs. 2007 on date: 19th of May 2011 (register number A0111-01). The 
Primary discharge point is referenced SW1 and is located at co-ordinates E: 173,499; N: 199,984. It 
discharges 40 metres north-east of the WWTP to via a 150mm diameter concrete pipe to the 
Woodford River ς (see Figure 16 below). Figure 16: below is taken from the wastewater licence 
application document and it illustrates the location of the wastewater works and the primary 
discharge (SW1) location. Irish Water ambient monitoring locations are also highlighted on the 
schematic. Figure 17: in turn illustrates the discharge location of the one storm overflow within the 
agglomeration. 
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Figure 16: Drawing from CoA application outlining location of WWTP. 

 
Figure 17: Drawing from CoA application outlining location of storm water overflow within the agglomeration. 
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Irish Water carry out biannual monitoring on the primary discharge and at both ambient locations 
(upstream and downstream). The monitoring data from 2009 to 2019 is presented in Appendix B 
Table B1. The parameters analysed on the primary discharge include: BOD, COD, orthophosphate, pH 
and suspended solids. Total phosphorus and Total Nitrogen are monitored during 2010 and 2017. Irish 
Water monitoring data illustrates consistent elevated levels of all the physico-chemical parameters 
when compared to the Urban Wastewater Regs., 2001. The WWTP has been overloaded for some 
time and the primary discharge is of poor quality The elevated ortho-phosphate and ammonia 
monitoring data that breach the Surface Water Regs. indicated eutrophic conditions immediately 
downstream of the plant.6 

The EPA carried out a site visit on 24th of May 2018 with Irish Water and local authority staff at the 
Woodford WWTP to assess compliance with the Certificate of Authorisation (A0111-01). On the day 
of the inspection, the EPA noted that there was no evidence of operational issues. There were no 
visual signs of pollution at the effluent outfall point at the time of the site visit. The EPA notes that 
results of the sample of the discharge taken during the site visit indicated a high level of ammonia and 
this is consistent with an increase in the ammonia level detected downstream of the WWTP discharge 
point on the Woodford river itself. 

Discharges from Woodford WWTP have been identified as a sole pressure putting the Woodford 
(Galway) _020 water body At Risk of not meeting the environmental objectives required by the Water 
Framework Directive. Over the period 2017 ς 2021, Irish Water has committed to investing 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ ϵмΦт ōƛƭƭƛƻƴ ƛƴ ǿŀǎǘŜ-water projects, programmes and asset maintenance as approved 
by the Commission for Regulation of Utilities (CRU) to date. Woodford is included in ¢ŀōƭŜ п άhǘƘŜǊ 
Scheduled Waste-Water ¢ǊŜŀǘƳŜƴǘ tŀƴǘ ¦ǇƎǊŀŘŜǎέ ƻŦ Appendix 1 in the River Basin Management 
Plan for Ireland 2018-2021, for a commitment by Irish Water to upgrade the wastewater treatment 
plant by 2021. 

 Additional Pressure Information  

3.2.1 Agriculture - Pasture 
Agriculture is not a significant pressure within the Woodford_020 waterbody and it only accounts for 
a relatively small area surrounding and south of Woodford village. Figure 18 below outlines the 
relatively small distinct areas of high phosphate PIP located east and south of Woodford village. There 
are no derogation farms within the PAA due to the lack of intensification. 
 

 
6 Woodford Wastewater Discharge Licence Application 
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Figure 18: Phosphate PIP within the PAA 

 

3.2.2 Extractive industries ς Peat 
Peat extraction is listed as a non-significant pressure within the Woodford_020 waterbody. Aerial 
imagery illustrates areas to the north the waterbody where private peat cutting exists. 
 

3.2.3 Hydromorphology ς Channelisation 
Channelisation is also considered a non-significant pressure within the Woodfood_020 waterbody. 
There are no local authority district drainage channels intersecting the PAA. However, the Woodford 
River appears to be an OPW channel from where the Woodford WWTP discharges to the Woodford 
River based on spatial data shared with OPW. It extends some 4 km eastwards beyond the PAA 
boundary into Woodford_030 in the townland of Looscaun. Upon further interactions with OPW, it 
has been confirmed that the stretch of river is not in fact connected with any OPW scheme. 
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4 Pathways information 
 Conceptual model 

The rock units throughout the PAA are all Devonian Old Red Sandstones with relatively low 
transmissivity. The main flow paths here are in the upper fractured zones. The aquifer is all άPlέ 
throughout the PAA, which means a poor aquifer which is generally unproductive expect for local 
zones. Considering that the upper fractured zones are not generally as thick here, deep groundwater 
flow is limited. Soils throughout the PAA are a mixture of peat and poorly drained apart from some 
alluvium along the Woodford river nearer Woodford village. There is an appreciable drainage density 
throughout the PAA given the soils and underlain subsoils etc.  
 

Table 5 below illustrates the conceptual model for the PAA. Given the uniformity of aquifer, soils and 
generally low transmissivity of the underlain rocks the PAA is compartmentalised based on the 
difference in phosphate near surface susceptibility. The lower urban fraction of the PAA centred 
around the Woodford agglomeration which represents a high (Rank 2) susceptibility for transport of 
phosphate by water overland and through soils and subsoils. This is also where phosphate PIP is 
highest. While the majority (typically 75%) of the PAA has a moderate phosphate near surface 
susceptibility.  
 
Figure 19 below illustrates the two compartments within the PAA and the respective areas they 
occupy.  
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Table 5: Conceptual model for the PAA 

 
Compartment 1 Compartment 2 

The Upper Section of the PAA 
Woodford Urban 

Area/agglomeration  

Pathway 
Information 

Direct (e.g. pipe) No Yes 
Woodford CoA Primary discharge: 
TPEFF1200A0111SW001 
Storm water overflow within the 
Woodford agglomeration at:  

Aquifer type 
Appendix A, Figure 
A3 

Pl: Poor aquifer ς bedrock which is generally unproductive except for local 
zones 

Rock Units 
Appendix A, Figure 
A2 

Devonian Old Red Sandstones 
 

Topography?? Moderate Moderate 

Soils 
Figure 20 

Predominantly peat and poorly drained 
 

Subsoil 
Appendix A, Figure 
A1 

Largely Blanket Peat and the 
remainder of area is Till derived 
from Devonian Sandstones 

Till derived from Devonian 
Sandstones.  

Subsoil K Generally low and depth to bedrock < 3metres 
 

Rock Units 
Appendix A, Figure 
A2 

Devonian Old Red Sandstones 
 

Groundwater 
vulnerability 
Figure 21 

Largely low with areas of medium, and smaller patches of high and 
extreme 

 

PO4 Near Surface 
Susceptibility 
Figure: 22 

All category 3: Moderate Predominantly category 2: High 

NO3 Near Surface 
Susceptibility 
Figure 23 

Very low (category 5) and small 
distinct patches of low (category 

4) 

Largely category 4: Low, with small 
area of very low around Woodford 
village. 

NO3 Sub Surface 
Susceptibility 

All very low 
All very low 

PIP PO4 to surface 
water 
Figure:18 

All low to moderate and large 
areas of no PIP. 

PIP rank levels 1-3. Higher level P PIP 
south West of Woodford village 

Surface water 
receptor NO3 PIP 

Rank 7 (Lowest) using regional loadings 
 

Groundwater 
receptor NO3 PIP 

Rank 7 (Lowest) using regional loadings 
 

Flow paths The main flow paths are in an 
upper fractured zone of the rock 
units, along fault zones  
 

Poorly drained soil on low 
transmissivity bedrock (depth to 
bedrock < 3m) 

Overland runoff over peat and 
poorly drained soils.  
High drainage density may 
present preferential flowpaths. 

Overland runoff over peat and poorly 
drained soils. And in areas of high P 
PIP to the SW of Woodford village. 

Location of Monitoring Point 
Br. NW of Featherstone Lodge 
(RS25W010040) 
ING: 568941; 699194 

Br. d/s Woodford Br ς Bolag Br. 
(RS25W010200) 
ING: 574102; 699812 

Significant pressures 
Forestry: associated forestry 
activities 

Urban wastewater 
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Figure 19:Conceptual model compartments within the PAA. 

 
Figure 20: Soil types within the PAA. 
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Figure 21: Groundwater vulnerability within the PAA. 

 
Figure 22: Phosphate surface water susceptibility within the PAA. 
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Figure 23: Nitrate surface water susceptibility within the PAA. 
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5 Interim Story of the PAA 
 

 Woodford_010 

¶ The WFD objective for Woodford_010 is Good status. It is currently at Moderate status and 
has been for the past two monitoring cycles (surveys undertaken in 2014 and 2017). It 
dropped from Moderate to Poor status during one monitoring cycle (2012). The waterbody 
has not achieved it WFD objective since 2006. 

¶ The predominant land use activity in this waterbody is forestry. Forestry accounts for 85% 
approximately of the total area for the waterbody and this equates to 63 plus 740 hectares 
for Private and Coillte forestry respectively. Forestry and its associated activities are 
highlighted as the sole significant pressure for this waterbody. A query will be sent to the 
Forestry Service about historical clear-felling in terms of what were the timelines for the 
particular areas. An assessment will be carried out on whether any clear-felling activities align 
with any historical water quality deteriorations, particularly the drop from Moderate to Poor 
in 2012. Therefore, it is anticipated that future planned forestry activities including aerial 
fertilisation will be a key focus for this waterbody. 

¶ The soils within the PAA are predominantly peat with smaller areas of poorly drained. It is 
important to note that the underlying aquifer is uniform throughout the waterbody and 
indeed the PAA. It is άtƭέΥ tƻƻǊ ŀǉǳƛŦŜǊ ς bedrock which is generally unproductive except for 
local zones. The underlain bedrock is also uniform throughout the entire PAA and are a 
composition of Devonian Old Red Sandstones. The depth to bedrock is generally less than 3 
metres within the waterbody and the subsoil permeability is low. Therefore, and considering 
the predominantly low groundwater vulnerability within the waterbody apart from some high 
and extreme to the north of the waterbody, surface water groundwater interactions are 
considered to be low. The aforementioned interpretation is strengthened by the low 
permeability nature of the Devonian Old Red Sandstones, as the main flow paths are in an 
upper fractured zone, along fault zones and, where present, the transition zone. 

¶ LAWPRO have been assigned an IA7 for this waterbody which will involve investigating sources 
of sediment from forestry activities. An IA3 has also been transferred from the EPA to LAWRPO 
which involves addressing water quality issues associated with clear-felling and afforestation 
with the Forest Service. 

¶ Taking the above into consideration the suspected significant issues for this waterbody are 
expected to be sediment loss from peat soils and as a result of forestry activities on peat soils 
and the associated mobilisation of ammonia. Local catchment assessment work will focus on 
forestry activities such as planned aerial fertilisation and clear-felling. 

 

 Woodford_020 

¶ The WFD objective for Woodford_020 is Good status. It is currently achieving Moderate status 
and has remained so for the past three monitoring cycles (surveys undertaken in 2012, 2014 
and 2017). The waterbody historically achieved its WFD objective for ten years between 1999 
and 2009.  

¶ Like for Woodford_010, the predominant land use activity for the Woodford_020 is coniferous 
forestry which accounts for 56% of the total area of land within the waterbody. This equates 
to 541 plus 660 hectares for Private and Coillte forestry respectively. Lesser proportions of the 
peat bogs (1000 hectares approx.), land principally occupied by agriculture with significant 
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areas of natural vegetation (450 hectares approx.), transitional woodland shrub (400 hectares 
approx.) and agriculture pasture make up the rest of the land use activities within the 
Woodford_020 waterbody. 

¶ The soils within the waterbody are a mixture of peat and poorly draining predominantly. Peat 
is largely centred to the top half of the waterbody while poorly draining soils are largely to the 
bottom section of the waterbody. There are small marginal stretches of alluvium soils along 
the Woodford river and these richer soils are generally in the vicinity of agricultural lands. 
Agricultural pasture lands surround the environs of Woodford village. Agriculture is not listed 
as a significant pressure due to its extensivity and generally localised proportion of the 
waterbody. There are a couple of relatively small distinct areas of high phosphate PIP. 

¶ The significant pressure for this waterbody is urban wastewater and relates to the Woodford 
wastewater agglomeration. The agglomeration is categorised as an Irish Water certificate of 
authorisation site (CoA) i.e. less than 500 population equivalent and is considered a sole 
pressure for the Woodford River. Irish Water compliance monitoring as well as EPA WFD data 
shows almost consistent ammonia and orthophosphate breaches with the Surface Water EQS 
thresholds. 

¶ The IA assigned for this water body is an IA1 for Irish Water, and the description is άWoodford 
COA is the significant pressure in the RWB. Is there any update on when a constructed wetland 
ǿƛƭƭ ōŜ Ǉǳǘ ƛƴ ǇƭŀŎŜΚέ. As no IA has been assigned to LAWPRO, limited fieldwork will be 
undertaken in this water body.  

¶ Local catchment assessment work will focus on the impact of the Woodford WWTP primary 
discharge (SW1). Biological and chemical sampling upstream and downstream of the SW1 will 
help refine on the extent of the significant issues i.e. ammonia, orthophosphate and BOD 
associated with this pressure. Attention will also be given to the storm water overflow which 
discharges to the agglomeration immediately upstream of SW1. 

¶ Local catchment assessment work will also focus on small areas of agricultural pasture which 
intersect high P PIP. 
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6 Work Plan 
 
The significant pressure identified for the Woodford_010 RWB within the PAA during initial 
characterisation was forestry. While the significant pressure associated with Woodford_020 is urban 
wastewater associated with the existing town wastewater treatment plant. Other non-significant 
pressures associated within Woodford_020 include: agriculture (pasture), extractive industry (peat) 
and hydromorphology (channelization). 

Two local catchment assessments were recommended for LAWPRO for the Woodford_010: 
 
IA1 Provision of Information 
EPA (transferred to LAWPRO) to address water quality issues associated with clear-felling and 
afforestation with the Forest Service 

IA7 Multiple Sources in Multiple Areas 

¶ Focus on sources of sediment from forestry. Start at monitoring point RS25W010040, walk 
upstream along the RWB and its tributaries. Identify point (drains, discharge pipes) and diffuse 
(inadequate buffer strips) sources of sediment.  

¶ If possible, measure sediment depth on the river bed.  

¶ Collect field parameters (dissolved oxygen, pH, temperature and conductivity), water quality 
and SSIS in order to identify critical sources areas for sediment. 
 

For Woodford_020, one local catchment assessment was assigned to Irish Water: 
 
IA1 Provision of Information 

¶ Woodford COA is the significant pressure in the RWB. Is there any update on when a 
constructed wetland will be put in place?  

 
LAWPRO therefore have no local catchment assessment function assigned to them for Woodford_020 
and the workplan will therefore concentrate on Woodford_010.  
 

 Woodford_010 
The focus of the workplan in this water body will be to identify sources of sediment loss from forested 
areas. Point (drains, discharge pipes) and diffuse (inadequate buffer strips) sources of sediment will 
be documented and photographed. If significant sediment is noted instream, the depth of sediment 
will be measured by use of a tape, or the shuffle index metric test will be performed where habitat 
allows. 
 
Field parameters (dissolved oxygen, pH, temperature and conductivity) will be recorded along with 
associated landscape features. The initial survey sites have been selected for this waterbody based on 
consideration of access near forestry, aerial imagery and possible critical source areas outlined during 
a catchment drive which was undertaken on 24th October 2019. Work plan map is given in Figure 24 
below. 

¶ LCA site No. 1.3 (ING: 567763;699501) is at EPA operational monitoring station RS25W010040. 
It is proposed to carry out a biological assessment (SSIS or Rapid assessment) here to 
determine condition at the outlet of this waterbody. A sample for chemistry sampling of 
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nutrients may be taken if the site is impacted from the SSIS assessment. The chemistry may 
confirm if ammonia from forestry on peat is significant. 

¶ LCA site No. 1.4 may require making contact with the local landowner for permission to access 
the road which will lead to a number of tributaries that eventually confluence. Initially an SSIS 
or rapid assessment will be carried out to assess condition of the waterbody at this point. 
Based on the SSIS score and physico-chemical (dissolved oxygen, conductivity in particular) 
parameter results, it may be deemed necessary to assess a number or all of each of the 
tributaries. 

¶ LCA site No. 1.5 can be accessed from the road. The same assessment methodology will be 
applied, commencing with an SSIS or Rapid assessment. A rapid assessment may be 
performed in place of an SSIS depending on the habitat of the watercourse. 

¶ It is proposed to carry out three catchment walks initially. The LCA walks are highlighted on 
Figure 24 and range in distance from 400 to 800 metres approximately. The purpose of the 
walks is to try an identify evidence and sources of sediment from forestry activity and also to 
quantify the level of sediment using a measuring tape or by carrying out the shuffle index test 
depending on the substrate of the watercourse. 
 

 Woodford_020 

¶ LCA site 1.0 is at the EPA station (RS25W010200) Bridge downstream of Woodford bridge ς 
Bolag bridge which assigns status for Woodford_020 waterbody. It is proposed to carry out a 
biological assessment (SSIS) here to determine condition at the outlet of this waterbody. 
Chemical sampling may also be carried out to determine if there are elevated levels of BOD, 
orthophosphate and ammonia which may be attributed to impacts from the WWTP upstream. 

¶ LCA site 1.1 is at the EPA station (RS25W010100) which is called Woodford Bridge and is 
located some 100 meters upstream of the WWTP primary discharge point. It is proposed to 
carry out a biological assessment (SSIS) here to determine condition at this point upstream of 
the WWTP. Chemical sampling may also be carried out to record baseline nutrient conditions 
upstream of the WWTP. 

¶ LCA site 1.2 is downstream of an area of agriculture and a high phosphate PIP area. It is 
proposed to carry out a biological assessment (SSIS or rapid assessment) here to determine 
condition as it may be worthwhile determining if there is localised impact from agriculture in 
this high PIP area. 
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Figure 24: LCA work plan for the PAA 
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7 Review of Mitigation Options 
 

 Forestry 
¶ Due to the extensive coverage of forestry (Coillte and private) in the PAA and in particular 

Woodford_010, LAWPRO should liaise closely with the Forest Service in relation to recent and 
planned clear-felling which may give rise to water quality issues. 

¶ Sediment loss is the main focus during forestry operations such as clear-felling. Mitigation 
measures may include inclusion of silt traps, drain blocking where appropriate. 

¶ General adherence to the Forest Service Regulations (2017) for other forestry operations such 
as afforestation and reforestation with the inclusion of sufficient riparian buffer zones and 
environmentally friendly constructed access roads.  
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8 Communications 
 

 Public consultation submissions on the Draft RBMP 
 
Draft RBMP public consultation events were co-ordinated by LAWCO and held in 2017. One such 
meeting was held in Loughrea Co. Galway on the 10th of May 2017 and the second meeting was held 
in Flagmount Co. Clare on the 18th of July 2017. A record number (approximately 80) of submissions 
were received following this consultation process from the Woodford area. Figure 25 below outlines 
the number of submissions concerning the various associated pressures, some of which were recorded 
at each of the meetings. In conjunction with this, many submissions were logged on the LAWCO 
website and were also received in paper format. 
 
The submissions were lodged from the following groups: 
ü Woodford Anglers Association 
ü IFA 
ü Woodford Heritage 
ü Woodford Fishing club 
ü East Galway Family History Society 
ü GAA Groups  
ü Vintners Federation of Ireland 
ü Woodford Town Committee  
ü 30th Galway Scot Group 
ü Woodford Gun Club 
ü Derg Anglers 
ü Looscaun/Shannonside Rural Development Group 

 
The high level of submissions played no small part in the selection of Woodford as a PAA. Section 1.1 
above refers to the active community and angling groups within the Woodford area as having strongly 
influenced the selection for this PAA. A high volume of submissions were related to the existing Irish 
Water urban wastewater facility and there are many concerns about the performance of same. For 
this reason and IA1: provision of information has been assigned to Irish Water. 
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Figure 25:RBMP public consultation submissions for the PAA. 

 Proposed Communications for the PAA 

¶ Deskstudy Stage: Meet with the Environment Section staff of Galway County Council to 
hold a desktop assessment workshop to share initial findings with them and take the 
opportunity to learn anything else about potential pressures in the vicinity of the PAA. 

¶ Deskstudy Stage: Liaise with ASSAP advisor for County Galway to develop a better 
understanding of agricultural practices within the area, especially within Woodford_020 
where there is an area of high P PIP to the south west of Woodford village. Refer any 
critical source areas to ASSAP where there is evidence of impact. 

¶ Deskstudy Stage: Liaise with Irish Water for an update with the progress with 
improvements to the Woodford WWTP under the National Certificate of Authorisation 
Programme. 

¶ Deskstudy Stage: Contact the Galway County Forestry advisor of the Forest Service for 
information on any recent or historical forestry treatment carried out on any Coillte 
plantations within the Woodford_010 and Woodford_020 waterbodies. Also enquire if 
there are any clear-felling applications lodged with the Forest Service for within the PAA. 

¶ It has been deemed appropriate to hold a community information meeting for this PAA. 
Both LAWPRO and ASSAP agree that a farmers meeting is not strictly required give the 
low level of agriculture in respect of land use activity within the PAA and also the fact that 
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agriculture is not a signification pressure. This will be reviewed at a later date and a 
farmers meeting may be held should the community express an interest.  

 

 Woodford Community Information Meeting 

The community information meeting was held on the 20th November, 2019 at the Woodford Youth 
Club Community Hall. Aside from LAWPRO and ASSAP there were 22 attendees and they were a 
mixture of somŜ ƭƻŎŀƭǎΣ bŀǘƛƻƴŀƭ tŀǊƪǎ ϧ ²ƛƭŘƭƛŦŜ {ŜǊǾƛŎŜǎ όbt²{ύΤ LǊƛǎƘ CŀǊƳŜǊΩǎ !ǎǎƻŎƛŀǘƛƻƴ όLC!ύ; 
Hen Harrier project; Woodford Anglers and Woodford Community Hall committee members. 
 

8.3.1 Comments and general discussion 
¶ There was an enquiry about the selection process for the PAA and how catchment boundaries 

were decided upon or formed. LAWPRO explained about the RBMP consultation process and 
characterisation carried out by the EPA. 

¶ One attendee expressed the positivity for this new work within the Woodford area and asked 
once the issues are identified how do you deal with that then? άLǘΩǎ ŀ ǎŜƴǎƛǘƛǾŜ ǎǳōƧŜŎǘΦ Lǎ ƛǘ 
forestry, state agencies, what if its people or landowners, it needs to be dealt with sensitively?έ 
LAWPRO explained that this has to be science based. Scientific data linking to the pressure 
and refer the problem to relevant people / agencies. No one will be identified at an individual 
level. The work will be available to the various public agencies and [!²twhΩǎ ǿƻǊƪ will 
influence EPA priorities.  

¶ A representative from GCC Environment Section made a comment on domestic septic tanks: 
άLƴ ǊŜƭŀǘƛƻƴ ǘƻ ǎŜǇǘƛŎ ǘŀƴƪǎΣ D// ŀǊŜ ŘƻƛƴƎ ŎƘŜŎƪǎ ƻƴ ǎŜǇǘƛŎ ǘŀƴƪǎ ƛƴ ǘƘŜ t!!ΩǎΦ 9ǾŜǊȅƻƴŜ ǿŀǎ 
ŀǎƪŜŘ ǘƻ ǊŜƎƛǎǘŜǊ ǘƘŜƛǊ ǎŜǇǘƛŎ ǘŀƴƪǎ ŦƻǊ ŀ Ŏƻǎǘ ƻŦ ϵрΦ bƻǿ ǘƘŜ Ŏƻǎǘ ƛǎ ϵрлΦ LŦ D// Řƻ ŀƴ ƛƴǎǇŜŎǘƛƻƴ 
on a tank and the result is a fail, IF the tank is registered the homeowner can apply for an 
upgrade grant, which is means tested. If the tank is not registered, you cannot apply for the 
grantέ. They urged everyone to look after their septic tanks, empty them regularly and noted 
that checks will take place in the Woodford area in 2020. Homeowners will receive 10 days 
notice before the tank is inspected. More information on www.protectourwaters.ie. In 
addition, if anyone has a well, everyone should have their well water tested by the HSE or 
ŀƴƻǘƘŜǊ ƭŀōέΦ 

¶ Questions arose about how findings will be treatedΥ άWhen you are carrying out the study, if 
you come across a person that is causing pollution, will you go to that person or will you make 
suggestions to repair the damage, what if it is a one-off releaseΚέ. LAWPRO explained that 
there may be cases of one-off incidents. The focus is on the WFD objectives and we need to 
find out where its coming from. If found, we are not enforcement, we refer to the appropriate 
pressure owner or authority and in the case of agriculture, to ASSAP.  

¶ There were a number of IFA attendees and agriculture related questions and so the ASSAP 
advisor provided a comment relating to their roleΥ άIn this area, early results are saying that 
farming is not an issue. However, if it was, he would contact the farmer and work with the 
farmers to come up with solutions to fix the issue(s). There is usually a number of solutions. 
For example, changing spreading slurry times in a low-lying fields, not spreading slurry directly 
alongside streams. As long as we get to an end solution, its about fixing it for the future. All 
visits are done confidentially. Very often, a referral in an area could be for a number of farms.έ 

¶ An attendee asked if farmers could test or carry out assessments on their own local adjoining 
stream or land drains. ASSAP agreed to provide advice on this on a case by case basis. 
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Following the meeting there has been some local interest about the meeting. Also, IFA have contacted 
the Galway ASSAP advisor and ŜƴǉǳƛǊŜŘ ŀōƻǳǘ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ŀ ŦŀǊƳŜǊΩǎ ƳŜŜǘƛƴƎ ōŜƛƴƎ ƘŜƭŘ ŀǎ ǘƘŜȅ 
felt it would be well received. ASSAP will co-ordinate. 

 

Date of report completion: 31st of January 2020 
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Figure A1: Subsoils within the PAA  

 

 
Figure A2: Rock units within the PAA  


