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1 Background  

The Nuenna PAA is located primarily within Co. Kilkenny with a small area located in Co. Laois. It 

is situated in the Nore catchment. 

Regional workshops were held in Roscrea on 6-9 June 2017 and were attended by representatives 

of local authorities (Kilkenny, Tipperary, Waterford City and County, Kildare, Laois, Offaly, Carlow, 

Wexford & Wicklow), and other agencies (Bord Iascaigh Mhara, DHPCLG, EPA, National Dairy 

Sustainability Forum, National Federation for Group Water Schemes, Sea Fisheries Protection 

Authority, Waterways Ireland, 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 priorities of the workshop attendees, 34 areas were 

recommended for action in the South East region and the Nuenna was selected due to the 

following reasons: 

¶ Building on completed upgrades at Freshford WWTP.  

¶ Potential pilot project to examine nitrate issues from pasture.  

¶ Lots of historical information from pathways project.  

¶ Potential to work with a recently established, active tidy towns group.  

¶ Six group water schemes in the area. Lots of ZOC work completed recently.  

¶ Two potential 'quick wins'.  

¶ Two of the three water bodies are deteriorated water bodies. 

The Nuenna PAA consists of three river waterbodies: Nuenna_010, Nuenna_020 and 

Lisdowney_010. These water bodies are summarised in Table 1 and illustrated in Figure 1. 

 

Table 1 Summary table of waterbodies within the Nuenna PAA 

WB Code WB Name 
WFD 
Risk 

Status 
Obj. 

Status Pressure 
Category 

Pressure 
Subcat. 

Sig. 
Pressure 2009 2012 2015 

IE_SE_15N020100 Nuenna_010 
At 
Risk 

Good M M P Agriculture Agriculture Yes 

IE_SE_15N020400 Nuenna_020 
At 
Risk 

Good P M P 
Urban 
Waste 
Water 

Agglomeration 
PE of 1,001 to 
2,000 

Yes 

IE_SE_15L020100 Lisdowney_010 
At 
Risk 

Good G G M Agriculture Pasture Yes 
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Figure 1 WFD river waterbodies within the Nuenna PAA (The blue arrows indicate the water flow direction)   

 

The initial characterisation sub-catchment assessments by the Environmental Protection Agency 

recommended that the following actions be undertaken: 

¶ Nuenna_010: IA7 Multiple Sources in Multiple Areas. Focus on small point sources of P with 

direct inputs to streams, via swallow holes, and via streams that sink into the limestone. Also 

review whether there is sufficient soil/subsoil where the land spreading of piggery waste takes 

place. Good nutrient management planning in the farming areas overlying the limestone is 

important. 

 

¶ Nuenna_020: IA1 Provision of Information. Watching brief. Freshford WWTP is the significant 

pressure in this RWB but was upgraded in 2015/16. Monitor for an improvement in water 

quality and biological status following upgrade of the WWTP. 

 

¶ Lisdowney_010: IA7 Multiple Sources in Multiple Areas. Focus on agriculture. Walk along the 

river bank, identify point and diffuse sources of pollution. Collect field measurements (DO, pH, 

temperature and conductivity), use field measurements to select water quality and SSRS 

sampling locations. Try to rule out some of the tributaries as sources. 
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2 Receptor Information and Assessment 

The three river waterbodies located within the Nuenna PAA and the associated monitoring stations 

are illustrated in Figure 2.  

 

Figure 2 Monitoring stations located within the Nuenna PAA  

2.1 Nuenna_010 

¶ The Nuenna_010 is situated in the headwaters of the river and is upstream of Nuenna_020 

(currently at Poor Status having deteriorated from Moderate Status in 2012). Table 2 

summarises the receptor information for the river water body and details the biological status, 

hydrochemistry data, water quality trends and significant issues. The river waterbody has one 

surveillance monitoring station located at Br d/s Clomantagh (RS15N020100) as illustrated in 

Figure 2. 

¶ The significant issue determined for the Nuenna_010 is Nitrate (NO3). Total Oxidised Nitrogen 

(TON) levels have been consistently high since 2007 and on an upward trend as illustrated in 

Figure 4. The baseline concentration for TON for the period 2013-2015 was 6.084 mg/l, (Table 

2) making Nitrate a significant issue in this waterbody. 
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Table 2 Receptor information for the Nuenna_010 

Factor Figure Comment/Description 

Risk Category  At Risk 

Biological Status   
Monitoring Station(s) with 
Q-Values Fig. 3 Br d/s Clomantagh, 1980-2016 

2009-2015 Status  Poor 

Trends in Q value since             
2009 

 
Decreased from 3-4 (2010) to 3 (2016) 

2016-2018 Q value data  2016: Q-value 3 

Hydrochemistry Data   

Monitoring Station(s) with 
data 

 
Br d/s Clomantagh 

Existing 
Fig. 4-
5 

PO4, NH3, TON & BOD: 2007-2015. 

New Fig. 6 PO4, NH3, TON BOD: 2016-2018 

Summary & Trends in PO4, NH3 
and NO3 

 
 

In App (until 2015) 
 PO4: Downwards  

NH3: Downwards  
TON: Upwards 

All available data Fig. 5  

Other water quality data  

BOD: Spikes in 2012 (5.7 mg/l) and 2013 (8.8 mg/l and 4.9 mg/l) 
Specific Pollutants, Priority Substances, Priority Hazard Substances: 2007 
and 2013 

Baseline Concentration 
(mg/l) 2014 

 

Other relevant values 

  

PO4: 0.021  
NH3: 0.023  
TON: 6.084 

 
2018 PO4 mean (12 values): 0.017 mg/l 
2018 NH3 mean (12 values): 0.015 mg/l 
2018 TON mean (12 values): 6.9  mg/l 

Distance to H/G threshold 
 PO4: Near 

NH3: Far  

Supporting Conditions   

Chemistry Conditions  Pass 

Oxygenation Conditions  Pass 

Acidification Conditions  Pass 

 

Hydromorphology 

 

 

RHAT Score  0.7969 (Good) 
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Evidence of arterial 
drainage 

 
 

Ecological Status (2010-2015)  Poor 

Trends 2010-2015  Deteriorated Moderate to Poor 

Protected Areas Fig. 24 Spahill and Clomantagh Hill SAC 

WFD Objective  Good 

EPA biologist notes (if any) 
 

Both stations on the Nuenna were unsatisfactory with Poor (0100) and  
Moderate (0400) ecological condition recorded at the upper and lower 
end of the river respectively. 

Significant issue   Nitrate 

 

 

 

 

Figure 3 Q-Values recorded at the Br d/s of Clomantagh Monitoring Station 
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Figure 4 Average Total Oxidised Nitrogen concentrations recorded at the Br d/s of Clomantagh Monitoring Station 

 

 

 

Figure 5 Chemistry data recorded at the Br d/s of Clomantagh Monitoring Station 

 

Figure 6 Total Oxidised Nitrogen concentrations recorded at the Br d/s of Clomantagh Monitoring Station
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2.2 Nuenna_020 

¶ The Nuenna_020 has three inputting surface waterbodies; Arigna (Kilkenny)_010, 
Gorteenahilla_010 and Nuenna_010. The Arigna (Kilkenny)_010 is at Good Status but there 
has been a decline in the Q Value from 4 in 2013 to 3-4 in 2016. The Gorteenahilla_010 is at 
Good Status but there has been a decline in the Q Value from 4 in 2013 to 2-3 in 2016. (It 
should be noted that the Arigna (Kilkenny)_010 and the Gorteenahilla_010 are not in Nuenna 
prioritised area and LAWPRO will not include them in any further assessments or actions.) The 
Nuenna_010 is at Poor Status. The Nuenna_020 is a tributary of the Nore_150 which is 
currently at Good Status and Not at Risk of failing to meet its WFD objectives. Table 3 
summarises the receptor information for the river water body and details the biological status, 
hydrochemistry data, water quality trends and significant issues. There are six monitoring 
stations for the river waterbody with monitoring data post-2007 (Figure 7): 
 

¶ Upstream Freshford WWTP (RS15N020240): Investigative 

¶ Downstream Freshford WWTP (RS15N020290): Investigative 

¶ 1 km d/s Freshford (RS15N020300): Operational 

¶ u/s Freshford WWTP (New 2016) (RS15N020360): Investigative 

¶ Nuenna d/s Freshford WWTP (New 2016) (RS15N020380): Investigative 

¶ Nuenna -  Br near Cooleeshal (RS15N020400): Pre Wfd 

The investigative stations; u/s Freshford WWTP (New 2016) and Nuenna d/s Freshford WWTP (New 

2016) have been in use since 2016 and replace the Upstream Freshford WWTP and Downstream 

Freshford WWTP investigative stations as a result of the upgrade to Freshford WWTP and the change 

in location of the effluent discharge to the Nuenna_020 waterbody. 

¶ The significant issues determined for the Nuenna_020 are Phosphate (PO4) and Nitrate (NO3). 

The trend in orthophosphate has been downwards at both the Upstream Freshford WWTP (Figure 10) 

and 1 km d/s Freshford (Figure 12) monitoring locations since 2010 but upwards at the Downstream 

Freshford WWTP (Figure 11) location. Average annual concentrations exceeded the EQS of 0.035 mg/l 

on a couple of occasions at the Upstream Freshford WWTP location and consistently exceeded the 

EQS at the Downstream Freshford WWTP location during the period 2012-2015. At 1 km d/s Freshford 

monitoring station average annual concentrations were less than the EQS during the same period. 

Most recent data show that average annual concentrations continue to be below the EQS at 1 km d/s 

Freshford in both 2017 and 2018 (Figure 13). At the u/s Freshford WWTP (New 2016) monitoring 

station, average annual orthophosphate concentrations were less than the EQS in 2017 but above in 

2018 (Figure 14). At the Nuenna d/s Freshford (New 2016) location, average annual concentrations 

for orthophosphate were greater than the EQS in both 2017 and 2018 (Figure 15).  

The trend in Total Oxidised Nitrogen (TON) levels has been downwards at both the Upstream 

Freshford WWTP (Figure 16) and the Downstream Freshford WWTP (Figure 17) monitoring stations 

but upwards at the 1 km d/s Freshford (Figure 18) monitoring location since 2010. Baseline 

concentrations remain high at these three locations however (Table 3). Data for 2018 show that 

annual average concentrations for TON remain high at the 1 km d/s Freshford location (4.04 mg/l) and 

Nitrate concentrations are also high at the further downstream monitoring locations of u/s Freshford 

WWTP (New 2016) (Figure 20) and Nuenna d/s Freshford (New 2016) (Figure 21). 
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Annual average concentrations for Total Ammonia (NH3) exceeded the EQS of 0.065 mg/l several times 

between 2012 and 2015 at the Downstream Freshford WWTP monitoring station (Figure 22). The 

trend for total ammonia increased at this monitoring location between 2010 and 2015. For the three 

monitoring locations further downstream (1 km d/s Freshford, u/s Freshford WWTP (New 2016) and 

Nuenna d/s Freshford (New 2016)), annual average concentrations for total ammonia have been 

below the EQS in both 2017 and 2018. This suggests that the upgrade to Freshford WWTP in 2016 has 

led to a reduction in ammonia concentrations. Based on this most recent data, ammonia is not now 

considered to be a significant issue for the Nuenna_020. 

 

 

 

Figure 7 Monitoring stations located on the Nuenna_020  
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Table 3 Receptor information for the Nuenna_020 

Factor 
 

Station 
  

 Figure 
Upstream 
Freshford WWTP 

Downstream 
Freshford WWTP 

1 km d/ s of 
Freshford 

U/S Freshford 
WWTP (New 2016) 

Nuenna D/S 
Freshford WWTP 
(New 2016) 

Nuenna ς Br near 
Cooleeshal 

Risk Category  At Risk At Risk At Risk At Risk At Risk At Risk 

Biological Status        
Monitoring Station(s) with Q-

Values  
Figures 
8 - 9  

  1980-2013  
 1976-2016 

2009-2015 Status    Poor    

Trends in Q value since 2009    
Decreased from 3-4 
(2010) to 3 (2013) 

 
 Increased from 3 

(2007) to 3-4 
(2016) 

2016-2018 Q value data    N/A   2016: Q value 3-4 

Hydrochemistry Data        

Existing  

Figures 
10-12, 
16-18 
& 22  

PO4, NH3, TON &  
BOD: 2012-2015 

PO4, NH3, TON & 
BOD: 2012-2015 

PO4, NH3, TON: 
2007-2015 
BOD: 2010-2015 

BOD, SS: 2016-2017 

 
BOD, SS: 2016-2017 

 

New 
Figures 
13-15, 
19-21 

  
PO4, NH3, TON, 
BOD: 2016-2018 

PO4, NH3, 
NO3:2016-2018 

PO4, NH3, 
NO3:2016-2018 

 

Summary & Trends in PO4, NH3 and 
NO3 

     
  

In App   

PO4: Downwards  
NH3: Upwards 
TON: Downwards 
 

PO4: Upwards  
NH3: Upwards 
TON: Downwards 
 

PO4: Downwards 
NH3: Downwards 
TON: Upwards 

 

  

All available data         

Other water quality data   

BOD: 2.1 mg/l (Oct 
2013),  
2 mg/l (Jun & Jul 
2015) 
 

BOD: 3.9 mg/l (Oct 
2013), 2.7 mg/l (Sep 
2015) 

BOD: 3.1 mg/l (Jul 
2013), 3.4 mg/l (Apr 
2018) 

 
BOD: 2.0 mg/l (Nov 
2016 and Dec 2017) 
SS: 3 mg/l (Mar 
2017) 

 
BOD: 2.0 mg/l (Dec 
2017) 
SS: 3 mg/l (Mar 
2017) 
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Baseline Concentration (mg/l) 
2014 

  

PO4: 0.034 mg/l 
NH3: 0.016 mg/l  
TON: 3.687 mg/l 
 

PO4: 0.059 mg/l 
NH3: 0.103 mg/l  
TON: 3.618 mg/l 
 

PO4: 0.028 mg/l 
NH3: 0.096 mg/l 
TON: 4.684 mg/l 

 

  

Other relevant values  

2015 PO4 mean (5 
values): 0.034 mg/l 
2015 NH3 mean (5 
values): 0.018 mg/l 
 

2015 PO4 mean (5 
values): 0.058 mg/l 
2015 NH3 mean (5 
values): 0.108 mg/l 
 

2018 PO4 mean (5 
values): 0.023 mg/l 
2018 NH3 mean (5 
values): 0.037 mg/l  
2018 TON mean (5 
values): 4.04 mg/l 

2018 PO4 mean (2 
values): 0.06 mg/l 
2018 NH3 mean (2 
values): 0.02 
2018 NO3 mean (2 
values): 5.5 mg/l 

2018 PO4 mean (2 
values): 0.055 mg/l 
2018 NH3 mean (2 
values): 0.025 
2018 NO3 mean (2 
values): 5.3 mg/l 

 

Distance to threshold  
PO4: Near (G/M) 
NH3: Far (H/G) 

PO4: Far (G/M) 
NH3: Far (G/M) 

PO4: Near (G/M) 
NH3: Far (G/M) 

 
  

Supporting Conditions 
 

    
  

Chemistry Conditions     Pass    

Oxygenation Conditions    Pass    

Acidification Conditions    Pass    

Hydromorphology        

RHAT Score        

Evidence of arterial drainage 
 

    
  

Ecological Status (2010-2015)    Poor    

Trends 2010-2015 
 

  
Deteriorated 
Moderate to Poor  

  

Protected Areas 

Fig. 24 River Barrow and 
River Nore SAC 
Overlapping/Partly 
within Protected 
Area 

River Barrow and 
River Nore SAC 
Overlapping/Partly 
within Protected 
Area 

River Barrow and 
River Nore SAC 
Overlapping/Partly 
within Protected 
Area 

River Barrow and 
River Nore SAC 
Overlapping/Partly 
within Protected 
Area 

River Barrow and 
River Nore SAC 
Overlapping/Partly 
within Protected 
Area 

River Barrow and 
River Nore SAC 
Overlapping/Partly 
within Protected 
Area 

WFD Objective 
 

Good Good Good Good 
 
Good 

 
Good 

EPA biologist notes (if any) 

 

    

 Both stations on 
the Nuenna were 
unsatisfactory with 
Poor (0100) and 
Moderate (0400) 
ecological 
condition recorded 
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at the upper and 
lower end of the 
river respectively 

Significant issue  

 

Phosphate and 
Nitrate 

Phosphate, 
Ammonia and 
Nitrate Nitrate 

Phosphate and 
Nitrate 

 
 
Phosphate and 
Nitrate 

Unknown as no 
hydrochemistry 
data available 
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Figure 8 Q-Values recorded at the 1 km d/s Freshford Monitoring Station 

 

 

 

Figure 9 Q-Values recorded at the Nuenna - Br near Cooleeshal Monitoring Station 
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Figure 10 Average Ortho-Phosphate concentrations recorded at the Upstream Freshford WWTP Monitoring Station 

Figure 11 Average Ortho-Phosphate concentrations recorded at the Downstream Freshford WWTP Monitoring Station 

 

 

Figure 12 Average Ortho-Phosphate concentrations recorded at the 1 km d/s Freshford Monitoring Station 
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Figure 13 Ortho-Phosphate concentrations recorded at the 1 km d/s Freshford Monitoring Station 

 

Figure 14 Ortho-Phosphate concentrations recorded at the u/s Freshford WWTP (New 2016) Monitoring Station 
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Figure 15 Ortho-Phosphate concentrations recorded at the Nuenna d/s Freshford WWTP (New 2016) Monitoring Station 

 

 

Figure 16 Average Total Oxidised Nitrogen concentrations recorded at the Upstream Freshford WWTP Monitoring Station 

 

 

Figure 17 Average Total Oxidised Nitrogen concentrations recorded at the Downstream Freshford WWTP Monitoring 
Station 
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Figure 18 Average Total Oxidised Nitrogen concentrations recorded at the 1 km d/s Freshford Monitoring Station 

 

 

 

 

 

 

Figure 19 Total Oxidised Nitrogen concentrations recorded at the 1 km d/s Freshford Monitoring Station 

 



Nuenna PAA  

   

17 

AFA0140_Desk_Study_F02 

 

Figure 20 Nitrate concentrations recorded at the u/s Freshford WWTP (New 2016) Monitoring Station 

 

 

 

Figure 21 Nitrate concentrations recorded at the Nuenna d/s Freshford WWTP (New 2016) Monitoring Station 
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Figure 22 Average Total Ammonia concentrations recorded at the Downstream Freshford WWTP Monitoring Station 

 

 

2.3 Lisdowney_010 

¶ The Lisdowney_010 is situated in the headwaters of the river. It is a tributary of the Nore_140 

which is currently unassigned.  The river waterbody has one surveillance monitoring station 

located at Br North of Lisdowney Cross Rds. (RS15L020100) as illustrated in Figure 2. Table 4 

summarises the receptor information for the river waterbody and details the biological status. 

The EPA identified nutrient pollution as the significant issue for the Lisdowney_010 waterbody 

during the initial characterisation stage.  

 

¶ Significant issue(s) cannot be determined at this stage due to the absence of hydrochemistry 

data. 
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Table 4 Receptor information for the Lisdowney_010 

Factor 
 
Figure Comment/Description 

Risk Category  
At Risk 

Biological Status   

Monitoring Station(s) 
with Q-Values 

Fig. 23 Br N of Lisdowney Cross Roads, 1995-2016 

2009-2015 Status  Moderate 

Trends in Q value 
since 2009 

 Decreased from 4 (2010) to 3-4 (2013) 

2016-2018 Q value 
data 

 2016: Q value 3-4 

Hydrochemistry Data   

Monitoring Station(s) 
with data 

 N/A 

Existing   

New   

Summary & Trends in PO4, 
NH3 and NO3 

  

In App (until 2015)   

All available data   

Other water quality 
data 

  

Baseline 
Concentration (mg/l) 

Other relevant values 
 

 
 

Distance to H/G 
threshold 

  

Supporting Conditions   

Chemical Conditions 
Oxygenation 

Conditions 
 

 
 

Acidification 
Conditions 

  

Hydromorphology   

RHAT Score   

Evidence of arterial 
drainage 

  

Ecological Status (2010-
2015) 

 Moderate 

Trends 2010-2015  Deteriorated Good to Moderate 

Protected Areas   

WFD Objective  Good 

EPA biologist notes (if 
any) 

 
The deterioration noted for the Lisdowney during 2013 has continued 
with Moderate conditions recorded here again in 2016. 

Significant issue  
Unknown as no hydrochemistry data available 
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Figure 23 Q-Values recorded at the Br N of Lisdowney Cross Roads Monitoring Station
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2.4 Protected Areas 

Table 5 Protected Areas within the Nuenna PAA 

Water Body Protected Area Type Association Type 

Nuenna_010 Spahill and Clomantagh Hill SAC SAC 
Overlapping / partly within Protected 

Area  

Nuenna_020 
River Barrow and River Nore 

SAC 
SAC 

Overlapping / partly within Protected 

Area 

 

 

Figure 24 Special Areas of Conservation within the Nuenna PAA  
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2.5 Group Water Schemes 

There are four Group Water Schemes (GWS) (Figure 25) whose Zones of Contribution (ZOC) (Figure 

26) lie within the PAA. These four schemes are: 

¶ Barna Kilrush GWS 

¶ Clomantagh Killashulan GWS 

¶ Parks & Rathclevin GWS 

¶ Tubrid Lower GWS 

There are also two GWS which are located outside the PAA but whose ZOC are adjacent to or overlap 

with ZOC within the PAA. These two schemes are: 

¶ Balief & Clomantagh GWS 

¶ Graine GWS 

 

Figure 25 Group Water Schemes  
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Figure 26 Group Water Schemes Zones of Contribution 
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3 Significant Pressures 

The significant pressures identified by the EPA for the Nuenna PAA through the initial characterisation 
process are presented in Table 6. The Pollution Impact Potential (PIP) maps for Phosphate and Nitrate 
are illustrated in Figures 27 -28. 

Table 6 Significant Pressures identified for the Nuenna PAA by the Initial Characterisation process 

Waterbody Pressure Category Sub-category Significant Pressure 

Nuenna_010 Agriculture Agriculture Yes 

Nuenna_020 Urban Waste Water 
Agglomeration PE of 
1001 to 2000 

Yes 

Lisdowney_010 

 

Agriculture 

 

Pasture 

 

Yes 

 

3.1 Nuenna_010 

As identified in Section 2.1, Nitrate is the significant issue impacting water quality in this waterbody. 

This correlates with the high risk PIP ranking for nitrate found throughout the catchment where the 

waterbody is located. Agricultural activity is the most likely pressure causing this significant issue. 

There also appears to be unlicensed waste activity occurring in an area adjacent to the waterbody and 

this area will need to be assessed further to determine if there is any impact on the waterbody. 

3.2 Nuenna_020 

Freshford WWTP has been identified in the initial characterisation process as the significant pressure 

for this waterbody. Phosphate is a significant issue in this waterbody. Elevated levels of phosphate 

were detected at the Downstream Freshford WWTP (Figure 11) and the Nuenna D/S Freshford WWTP 

(New 2016) (Figure 15) monitoring stations. The likely source of these exceedances is Freshford 

WWTP. Agricultural activity may also be playing a role in high phosphate concentrations with an 

exceedance of the EQS at the u/s Freshford WWTP (New 2016) monitoring station in 2018 (Figure 14). 

Areas of high risk PIP rankings for phosphate can be found in the northern, southern and western parts 

of the waterbody. 

Freshford WWTP is also the likely source of exceedances of the ammonia EQS during 2012 to 2015 

and the increasing trend in ammonia concentrations up to 2015 at the Downstream Freshford WWTP 

monitoring station (Figure 22). 

Nitrate is another significant issue in this waterbody and is detected at elevated levels at five of the 

monitoring stations on this waterbody (Figures 16-21). The high level of nitrate is attributable to the 

inputting waters of the Nuenna_010 (as discussed in the previous section) and to high risk PIP areas 

for nitrate adjacent to the eastern and southern sections of the waterbody. Also, increasing 

concentrations of nitrate can be seen in the water at the 1 km d/s Freshford monitoring station 

(Figures 18-19) and this coincides with high risk nitrate PIP areas adjacent to the bank in the eastern 

section of the catchment. Agricultural activity is the most likely pressure causing this significant issue. 
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3.3 Lisdowney_010 

The significant pressure identified by the EPA for the waterbody is agriculture. The likely issue in the 
catchment resulting from this pressure is nutrient pollution. High risk PIP rankings for phosphate are 
evident throughout this area, (Figure 27) suggesting that elevated levels of phosphate could be an 
issue. Also, nitrate concentrations in the waterbody may be high due to the presence of high risk PIP 
rankings for nitrate, particularly in the headwaters of several of the tributaries (Figure 28). 

There is no evidence that the Section 4 discharge from a quarry located within the catchment 

(illustrated in Figure 33) is significantly impacting on water quality. This will need to be assessed to 

determine its significance. 

 

Figure 27 Surface water phosphate PIP map 
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Figure 28 Surface water nitrate PIP map 
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4 Pathway Information and Analysis  

4.1 Overview of Pathways in the PAA 

Two main pathway compartments and five sub-compartments have been identified for the significant 
issues (NO3 and PO4) in the Nuenna PAA and they are described in Table 7. The regional pathway 
framework is provided by the aquifer map (Figure 29) and the soil type map (Figure 30) as follows: 

¶ Compartment 1 is made up of a regionally important aquifer that is karstified. This aquifer is 

characterised by a diffuse flow in joints, conduits and along the bedding planes. Compartment 

1 is divided into three sub-compartments: poorly-drained soils (Sub-Compartment 1A), well-

drained soils (Sub-Compartment 1B) and a regionally important gravel aquifer (Sub-

Compartment 1C). The principal pathways for Compartment 1 are overland flow (Sub-

compartment 1A) and underground flow (Sub-Compartments 1B and 1C).  

¶ Compartment 2 is made up of poor aquifers, which are generally unproductive except for in 

some local zones. Compartment 2 is divided into two sub-compartments: poorly-drained soils 

(Sub-Compartment 2A) and well-drained soils (Sub-Compartment 2B). The main flow path in 

Sub-Compartment 2A is overland flow and in Sub-Compartment 2B is near-surface flow. 

 

Figure 29 Aquifer map for the Nuenna PAA 


