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Executive Summary  

1.  In 202 4, surveillance monitoring was conducted at 43 sites on the Grand & Royal Canals and 

the Shannon -Erne Waterway, at two sites on Grand Canal Basin and at five designated 

feeders/drains that discharge to the canals. This is the first  year  of a three -year WFD reporting 

cycle for the period 202 4 to 202 6.  

 

2.  Physico -chemical sampling was conducted quarterly (in February, May, August and October 

202 4) at all 50 WFD surveillance monitoring sites. Macrophyte sampling, to include invasive 

plant species, was conducted at the 41 canal monitoring sites (excluding the feeders/drains, 

Grand Canal Basin and the Shannon -Erne Waterway) between Ju ly  and August  202 4. 

Macroinvertebrate sampling, to include invasive macroinvertebrate species, was conducted at 

13 of the 41 canal monitoring sites . T he remaining  28 sites  will be  sample d in 202 5 (14) and 

202 6 (14) , in compliance with the WFD monitoring schedule for macroinvertebrate  sampling  in 

the canals.  

3.  Twenty  of the 43 WFD monitoring sites on the canals and Shannon -Erne Waterway  reported 

Good indicative eco-potential on all four sampling occasions in 202 4. This compared with 22 in 

202 3, jus t 10 in 2022 and 23 in 2021 . No sites were at Moderate eco -potential in all four quarters 

from  2018 to  202 4, inclusive . Of the 172 sets of samples analysed at  monitoring sites in 202 4 

(i.e. , 43 sites over four quarters), 133  were assigned Good eco -potential, compared with 142 in 

2023, 128 in 2022 and 138  in 2021 .  

4.  In 2024, the physico -chemical determinand that was breached most often was BOD, with its 

threshold limit of 2.5mg/l O 2 being exceeded on 23 occasions during the four quarters. This 

compared with ten breaches of this parameter in 2023, ten in 2022 and nine in 2021. The next 

most breached determinand in 2024 was Ammonia, whose threshold limit of 0.12mg/l N was 

equalled or breached at monitoring sites on eight sampling occasions. In 2023, Ammonia  was 

the most breached parameter, with its threshold limit being equalled or breached on 16 

occasions , and on 3 0 occasions in 2022 . 

5.  When the physico -chemical results for the 43 canal and Shannon -Erne Waterway monitoring 

sites for 202 4 were assessed, 35  sites were assigned Good indicative eco -potential (results for 

Q1 to Q4 combined). This compared with 41 in 2023, 38 in 2022 and 36 in 2021.  

6.  As in 2023, 14  of the 15 canal and Shannon -Erne Waterway AWBs were assigned Good indicative 

eco-potential based on the combined results from physico -chemical sampling between Q1 and 

Q4 202 4. The one AWB that was at Moderate indicative eco -potential in 202 4 was SE_26A , which 

contains the two Shannon -Erne Waterway sites .  

7.  Results from regular bacteriological sampling conducted by WI at Sallins (GCE4) and Hazelhatch 

(GCE8) in 2024 indicate that faecal -contaminated water is periodically gaining access to these 

sections of canal, possibly reflecting the burgeoning number of pe rmanently moored boats along 
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these canal sections. It must be stated, however, that no evidence of contamination from 

moored craft at these sites was witnessed during water or biological sampling by INVAS 

personnel in recent years.  

8.  High counts for E. coli and Enterococci  have  been reported (INVAS and W aterways I reland  (WI) ) 

on the Naas Line in  2024 and indicate  that contaminated material containing faecal matter is 

continuing to be  discharged to the Naas Line, probably via  the Rathasker feeder stream into 

Naas H arbour.  While it is acknowledged that Kildare County Council (KCC) ha s conducted 

numerous surveys to identify  and eliminate  contaminant source(s) to this canal , problems 

relating to water quality for the Naas Line continue and must be urgently addressed .  

9.  Results from water sampling conducted by INVAS and WI indicate that contaminant material is, 

at least occasionally, gaining access to the Royal Canal at Castleknock (RCE22) and there is a 

need for further investigation to identify the possible source(s) of this contamination. It was 

noted during sampling that the number of permanently moored craft at this site has significantly 

increased during 2024 and it is possible that this increased boat load may be a  contribut or  to 

the unsatisfactory  water quality res ults recorded.   

10.  No Ammonia value >0.06mg/l N was recorded at any RCE site west of RCE14 (Fernôs Lock), 

while seven Ammonia values > 0.12mg/l N were reported at sites east of and including RCE14. 

Five of these high readings were recorded in Q3, one at each of the five sites, and the remaining 

two high readings were recorded in Q4. The reason for this apparent disparity between sites on 

this easterly section of the Royal C anal is unclear  and perhaps warrants further investigation . 

11.  Results from bacteriological analysis conducted  by INVAS and WI  in 2024  in the vicinity of Leitrim 

village and marina, adjacent to monitoring site SE42, clearly demonstr ate that highly deleterious 

matter, containing sewage, continues to be discharged to the Shannon -Erne Waterway in is 

area . WI must continue to work with Leitrim County Council in order to determine and mitigate 

the source(s) of effluent to this important amenity watercourse.   

12.  Assessing the results for the Ballymullen and Ballylennon feeders  to Grand Canal West (GCW) 

in 2024, it is clear that polluting material, occasionally containing faecal matter, continues to be 

discharged to the canal via  these streams. Accepting this, it was encouraging to learn that Offaly 

County Council ha s conducted inspections on some farms in the vicinity of these feeders in 2024 

and plan to further extend these surveys in 2025. It will be important that the progress of , and 

results , from these investigations are shared with WI  and that appropriate mitigation measures 

are implemented . 

13.  The quality of water being discharged to the canals via  the Monread, Athy and Kilcock Harbour 

drains was unsatisfactory in 202 4 and indicated that deleterious matter, occasionally containing 

sewage contamination, is continuing to be discharged  into these waterways through these 

drains. Local Authorities must continue to work  to identify the sources of this pollution and to 

take urgent action to eliminate it.   
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14.  A healthy and diverse macrophyte flora continued to occupy the WFD monitoring sites on both  

the Grand and Royal Canals in 2024 . The macrophyte species that were most widespread at 

these  sites were Iris pseudacorus  (Yellow Iris), Phalaris arundinacea (Reed Canary -grass), 

Alisma plantago -aquatica (Water -plantain) and Elodea nuttallii (Nuttallôs Pondweed), present at 

38, 37, 35 and 35 of the 41 monitoring sites, respectively. The most uncommon species recorded 

across the WFD monitoring sites in 2024, each recorded at just a single site, were Potamogeton 

berchtoldii (Small Pondweed), P. crispus (Curl ed Pondweed), Oenanthe fistulosa  (Tubular Water -

dropwort), Myosotis scorpioides (Water Forget -me -not), Nymphaea alba (White Water - lily) and 

Veroni ca beccabunga (Brooklime).  

15.  Carpets of trailing and tangled filamentous green algae continued to dominate the water column 

in the Athy section of the Barrow Canal  (BL15)  in 2024, reflecting the continued poor quality of 

the water being discharged to this section of canal via  the Athy drain (BL15.1).  

16.  Of the three macrophyte species that have posed most problems for weed cutting crews and 

navigation on the canals over the years ( Sagittaria  sagittifolia, Schoenoplectus lacustris and 

Sparganium emersum ), S. sagittifolia was by far the dominant species in the Grand Canal, east 

and west, being present at all 18 monitoring sites and mostly  with an abundance cover value 

of 3 (11 ï 30%) or greater.   Sparganium emersum  is the dominant species among the three 

in the Royal Canal, being particularly prominent at RCE sites.   

17.  It is noteworthy that Phragmites australis (Common Reed), so prominent at sites on the Grand 

and Barrow Canals, has not been recorded at any monitoring site on the Royal Canal.  

18.  All  41 WFD monitoring sites on the canals and all 14 AWBs were assigned Maximum ecological 

potential based on the  macrophyte quality element in 202 4. This compared with 39 sites and 13 

AWBs at Maximum in 2023.  

19.  Thirty  aquatic macroinvertebrate families that are used to assess eco -potential were recorded 

from the 13 canal sites monitor ed in 2024 . (The remaining 28 sites will be monitored in 2025 

and 2026.)  Numbers of taxa ranged from 22 at RCE8 (Hill of Down) to eight  at RCE22  

(Castleknock) , with an average of 15 taxa across the sites.  The Mollusca (snails and mussels), 

followed by bugs and beetles, had the highest number of families, followed by caddisflies, true 

flies, crustaceans, mayflies, damsel/dragonflies, alderflies, spiders, mites, leeches and worms.  

In terms of numbers of individuals, Bithynidae (snails), Limnephilidae (Caddisflies), Asellidae 

(Crustaceans) and Crangonyctidae ( Crustaceans) were generally the most abundant .  

20.  Of the 13 monitoring sites on the Grand Canal and Royal Canal examined in 2024, three were 

at Maximum, five were at Good and five were at Moderate eco -potential, based on results from 

macroinvertebrate sampling in spring. None were at Poor or Bad  eco-potential.  

21.  Only one listed invasive aquatic plant species ( Crassula helmsii ï New Zealand Pigmyweed) and 

no listed invasive macroinvertebrate  species were recorded during sampling at the 13 WFD 

monitoring sites on the canals in 2024.  
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22.  The listed terrestrial invasive plant species Allium triquetrum  (Three -cornered Garlic) was first 

recorded on the Circular Line of the Grand Canal in 2018 , but not at a WFD monitoring site , and 

specimens remain ed present at this location  in 2024 . An examination of WFD monitoring sites 

in spring 2023 and 2024, when Allium triquetrum would be most visible, did not record any 

specimens of this invasive species, although its presence at other canal locations was not 

investigated.  It is recommended that the dist ribution of this plant on the canals should be 

monitored as it has the potential to spread rapidly in suitable habitats and is becoming much 

more widespread in Ireland.   

23.  In February 2024, live specimens of the highly invasive macroinvertebrate bivalve Asian Clam 

(Corbicula fluminea ) were recorded in the Grand C anal, just west of the Armstrong Bridge 

(GCW24) monitoring site. This was the first record of this species from any section of the Grand, 

Royal or Barrow Canals. It is strongly recommended that WI survey the Grand Canal in the 

vicinity of Armstrong Bridge, at least, to deter mine the detailed distribution of this species in the 

canal and to examine the possibility of introducing mitigation measures.  

24.  Crassula helmsii was recorded at the same seven monitoring sites i n 2021, 2022 , 2023  and 

2024.  During water sampling at Umeras (BL6) in August 2024, a small fragment of C. helmsii 

was observed floating in the canal , where no C. helmsii  had been previously recorded from any 

section of the Barrow Canal . An ex tens ive grapnel search of the area failed to uncover any 

further specimens. It will be important, however, to continue to monitor this site and the 

adjacent canal for the presence of this species during future sampling operation s.   

25.  In 2024, as in 2023, C. helmsii was by far the dominant macrophyte and occupied large areas 

of riverbed at MF1 on the Milltown Feeder. A survey in March 2024 determined that this species 

occupied just a 400m -long  stretch of this feeder, located close to where it enters the Grand 

Canal and Barrow Line . This infested section was dredged in July this year to remove as much 

of the invasive weed as possible.  The success of this dredging operation will be monitored during 

the coming season.  

26.  Thirty - two of the 41 monitoring sites on the canals were assigned Good ecological potential when 

physico -chemical, macrophyte, macroinvertebrate ( 13 sites in 2024 ), invasive species and 

hydromorphological quality elements were assessed .  This compared with 33 sites that were at 

Good eco -potential in 2023, 33 in 2022 and 36 in 2021. No sites were at Poor or Bad eco -

potential following assessment in 2024 . 

27.  Of the 14 AWBs, only the  Shannon -Erne Waterway AWB (SE_26A) was assigned Moderate  eco-

potential at the end of 202 4.  
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1.  INTRODUCTION  

Water Framework Directive (WFD) surveillance monitoring at designated sites on the Royal and 

Grand Canals, the canalised section of the Shannon -Erne Waterway, the Grand Canal Basin in Dublin 

city and five designated feeders/drains to the canals was carried out by INVAS Biosecurity Ltd. in 

202 4. 

 

A canal is identified as an Artificial Water Body (AWB) in the WFD and is defined as a body of water 

created by human activity. In recognition of their navigational role, canal AWBs must achieve good 

ecological potential  as opposed to good ecological status , the latter which applies to natural water 

bodies , such as rivers and lakes. Ecological potential is assessed using a combination of biological 

(native and invasive macrophytes and macroinvertebrates), physico -chemical and 

hydromorphological quality elem ents. For classification purposes, the ecological potential of a site 

or water body can be Maximum, Good, Moderate, Poor or Bad. Where physico -chemistry alone is 

being assessed, sites and AWBs can only achieve either Good or Moderate indicative eco -potential.  

In assigning ecological potential, the one -out -all -out rule applies, whereby the lowest value quality 

element determines the overall classification of the water body. A system for classifying British and 

Irish canals based on macrophyte, macroinvertebr ate, invasive species, physico -chemical, and 

hydromorphological quality elements is used to assess the ecological potential of AWBs (Willby 

2012).  

 

 

Figure 1.1   Artificial Water Bodies (AWBs), individual canal sites and feeder/drain 

sites on the Royal and Grand Canals, and the Shannon - Erne Waterway. The AWBs are 

grouped based on locations within river catchments.  
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The canals are currently divided into 15 AWBs based on their locations within river catchments (Table 

1.1). The Grand Canal supports eight AWBs ( this does not include  the Grand Canal Basin), the Royal 

Canal has six AWBs and there is just a single AWB on the Shannon -Erne Waterway. F our  of the 

AWBs have only a single canal monitoring site (Table 1.1), which can be potentially problematic 

when ecological potential for individual AWBs is being assigned. This reflects the fact that a breach 

in the threshold leve l for any determinand parameter can result in the AWB being assigned Moderate 

rather than Good eco -potential.  

For reporting purposes, a simple code has been assigned whereby artificial water bodies (AWB) are 

labelled according to the river catchment in which they occur (Table 1.1).  

 

Table 1.1   Artificial Water Bodies (AWBs) that are included in the 202 3  WFD Canals 

Surveillance Monitoring Programme. (The Grand Canal Basin is not a designated AWB for 

the purposes of WFD surveillance monitoring.)  

 

Because of the density of permanently moored craft at the Sallins (GCE4) monitoring site in 2023 

and the attendant difficulty of obtaining water, macrophyte and macroinvertebrate samples  from an 

open stretch of canal, it was necessary to move this monitoring site  some 600m west , to a location 

close to Soldierôs Island. 

 

Artificial Water Body (AWB) 
Catchment 

No 
New ID Code 

New 
Report 
Code 

Length 
(km) 

No of 
Sites 

GRAND CANAL           

Grand Canal Main Line - Liffey and Dublin 
Bay 

9 IE_09_AWB_GCMLE GC_09 41.4 6 

Grand Canal Main Line East - Barrow 14 IE_14_AWB_GCMLE GC_14E 15.7 2 

Grand Canal Main Line West - Barrow 14 IE_14_AWB_GCMLW GC_14W 12.9 2 

Grand Canal Main Line - Boyne 7 IE_07_AWB_GCMLW GC_07 14.5 2 

Grand Canal Main Line - Lower Shannon 25A IE_25A_AWB_GCMLW GC_25A 47.0 6 

Grand Canal Naas Line - Liffey and Dublin 
Bay 

9 IE_09_AWB_GCNL GCNL_09 11.9 1 

Grand Canal Milltown Feeder - Barrow 14 IE_14_AWB_GCMF GCMF_14 10.5 1 

Grand Canal Barrow Line - Barrow 14 IE_14_AWB_GCBL GCBL_14 50.8 4 

Grand Canal Basin - Liffey and Dublin Bay 9 IE_09_AWB_GCB GCB   2 

            

ROYAL CANAL           

Royal Canal Main Line - Boyne Catchment 7 IE_07_AWB_RCMLE RC_07 42.6 5 

Royal Canal Main Line - Liffey and Dublin Bay 9 IE_09_AWB_RCMLE RC_09 39.4 5 

Royal Canal Main Line - Lower Shannon 25A IE_25A_AWB_RCMLW RC_25A 13.3 2 

Royal Canal Main Line - Upper Shannon 26F IE_26F_AWB_RCMLW RC_26F 33.8 3 

Royal Canal Main Line - Upper Shannon 26E IE_26E_AWB_RCMLW RC_26E 3.7 1 

Royal Canal Main Line - Upper Shannon 26C IE_26C_AWB_RCMLW RC_26C 14.2 1 

            

SHANNON ERNE WATERWAY           

Shannon Erne Waterway - Upper Shannon 26A IE_26A_AWB_SEW SE_26A 25.5 2 
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The overall sampling schedule for the quality elements is presented in Table 1.2. In the current 

report, AWBs are classified using the physico -chemistry, macrophyte , macroinvertebrate  and  

invasive species  quality elements that were sampled at the  41 canal monitoring sites in 202 4. As 

the frequency for macroinvertebrate sampling, including invasive macroinvertebrates, is every three 

years, it was decided to sample 1 3 of the 41 canal sites in 202 4, 14 in 202 5 and 1 4 in 202 6 for this 

quality element. The result s for the 13  sites assessed for macroinvertebrates in 202 4 are presented 

in Section 4 . 

 

Table 1.2   WFD monitoring schedule for the quality elements used to derive ecological 

potential for the Royal and Grand Canals, Shannon - Erne Waterway, Grand Canal Basin and 

designated feeders/drains.   

 

 

 

Plate  1.1. WFD monitoring site at Island Bridge (RCW12) on the Royal Canal  in October 

2024 . 
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2.  Physico - chemical Monitoring  

2.1.  Introduction  and Sample Locations  

Physico -chemical sampling is conducted  annually during four quarters  -  in February, May, August 

and October . As part of this sampling programme, a  total of 50 WFD sites are monitored for a wide 

range of physico -chemi cal parameters . These sites include 41 on the Grand (24) and Royal (17) 

Canals, in addition to five on canal feeder streams or drains (see Figure 1.1), two on the Shannon -

Erne Waterway and two in the Grand Canal Basin, Dublin (Figure 2.1). The feeders/drains have been 

a source of ele vated nutrient and coliform inputs to the canals in the past. They include the Mon read 

drain (GCE5.1), the Ballymullen (GCW12.1) and Ballylennon  (GCW13.1) feeders on the Grand Canal, 

the Athy drain (BL15.1) on the Barrow Line, and Kilcock Harbour drain (RCE16.1) on the Royal Canal.  

 

Figure 2.1  Grand Canal Basin (Dublin) showing the two WFD surveillance monitoring 

sites sampled by INVAS in 202 4 . 

In addition to the quarterly water samples taken by INVAS at two sites in the Grand Canal Basin  

(GCB4 ï inner and GCB7  -  outer ) , as part of the annual WFD Canals Surveillance Monitoring 

Programme, Waterways Ireland (WI) and Dublin City Council (DCC) have, in recent years, conduct ed 

regular bacteriological sampling for E. coli  and Enterococci  at up to 11 sites in the basin (three in 

the inner, eight in the outer) and two in the adjacent Grand Canal  (Figure 2.2) . No results from this 

sampling programme , however,  have been  received by INVAS  since mid -May 2023.  

 

During 2023  and 2024 , WI regularly  took  water samples for bacteriological analysis ( E. coli  and 

Enterococci ) at a number of órecreational and hotspotô sites on the canals and Shannon-Erne 

Waterway, at Leitrim  marina . A small number of these sites roughly correspond with sites monitored 

as part of  the WFD Canals Surveillance Monitoring Programme, including Leitrim marina  (SE42) , 

GCE4 (Sallins) , GCE8 (Hazelhatch), GCE14 (Baggot Street), RCE12 (Castleknock) and RCE16 .1  

(Kilcock  Harbour drain ). A site in Naas Harbour, upstream of site NL1, has also been sampled by WI 

during this period.  Relevant results received from WI for 2024 are commented on in this report . 



 

5 
 

 

Figure 2.2  Grand Canal Basin (Dublin) showing the 13 sites from which samples have 

traditionally been taken by Waterways Ireland and Dublin City Council for bacteriolog ical 

analysis . 

 

Since early summer 2023 to Q4 2024 , the water level at the Croke Park monitoring site (RCE25) 

has been artificially lowered and access to the canal has been blocked , to facilitate Greenway 

construction activities. It was, therefore, necessary to take water samples at the nearest accessible 

upstream site, which has been at Binnôs Bridge, Drumcondra, in 2024. 

 

2.2.  Materials and Methods  

Water sampling involves the field deployment of a YSI water logger at each site to measure water 

temperature, conductivity, pH and dissolved oxygen (% and mg / l O2). Water samples are collected 

and returned to the Independent Analytical Supplies (IAS) laboratory in Bagenalstown, Co Carlow 

for analysis of a range of parameter s that includes Total Phosphorus (TP), Molybdate Reactive 

Phosphorus (MRP), Soluble Reactive Phosphorus (SRP), Total Oxidised Nitrogen (TON), Total 

coliform, E. coli , Biological Oxygen Demand (BOD), Ammonia, Nitrite, Nitrate and Alkalinity . Six of 

these parameters have been selected as determinands to assess indicative ecological potential . 

These are  Total Phosphorus, Soluble Reactive Phosphorus, Total Oxidised Nitrogen, Ammonia, 

Biological Oxygen Demand and E. coli  (count  per 100ml)  (Table 2.1 ). Chlorophyll monitoring was 

discontinued in  2021.  

 

Values in red in the results  tables and in Appendices I to VII indicate breaches in the threshold limits 

for any of the six physico -chemical determinands.  
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Table 2.1   Physico - chemical determinands measured as part of the WFD monitoring 

programme in 202 4 . (Chlorophyll monitoring was discontinued in Q1 2021.)  

 

2.3.  Results  

Four reports that present the results for the physico -chemistry and classification of indicative eco -

potential for the 50 WFD monitoring sites on the Grand and Royal Canals, Grand Canal Basin, 

Shannon -Erne Waterway, and the designated feeders/drains in each quarter (February, May, August 

and October) in 202 4 are presented individually in Appendices I V to VII .  

2.3.1.  Physico -chemistry at Surveillance  Monitoring Sites  on the Grand & Royal Canals and 

the Shannon -Erne Waterway  

Water sampling was conducted on 1 4 th  and 2 2nd  February, 22 nd  and 2 9 th  May, 1 4 th  and 2 1st  August 

and 1 6 th  and 2 3 rd  October 202 4. Water temperatures over the sampling period varied from 6. 0oC 

recorded at three sites  in February to 19.8 oC recorded at GC E12  (Blackhorse )  in May  2024 .  

 

Water quality conditions were generally good at most of the seven  sites on Grand Canal  East (GCE1 

to GCE14, see Figure 1.1) in 2024, including the three sites that host a burgeoning number of 

permanently moored craft ï GCE14 (Baggot Street), GCE8 (Hazelhatch) and GCE4 (Sallins). In Q1, 

slightly elevated values for SRP of 0.02mg/l P were reported at five sites but there was no repeat of 

this through the remainder of the year. In Q1, also, high TON levels were recorded at GCE6 

(Ponsonby Bridge) and GCE8 although, again, there was no repeat of these high values in Q2, Q3 

or Q4 (see Appendi ces IV to VI I). In Q2 2022,  an exceptionally high Ammonia value of 4.1mg/l N, 

recorded at GCE6, was a cause of concern and one that warranted fu rther investigation. This site 

was closely examined during water and biological sampling in 2022, 2023 and 2024, but no obvious 

reason for the high Ammonia value was found. Values for Ammonia at this and at the other GCE 

sites in 2024 were low, with a maxi mum value of 0.07mg/l N reported during the four sampling 

periods (see Appendix I). In Q2, elevated BOD readings of 2mg/l O 2 were recorded at five sites but 

high levels (>2.5mg/l O 2) were only recorded at one site, GCE8, in Q3 and Q4. On these sampling 

occasions, readings for most other parameters, including Total coliforms and E. coli , were  low and 

well within acceptable limits. Bacteriological sampling at this site, conducted by WI at roughly weekly 

intervals between May and the end of September 2024, reported levels for E. coli  in breach of the 

threshold limit on four occasions ï in May, July and September  (2) . Likewise, bacteriological 

Determinand Limit Determinand Limit

Total Phosphorus (TP) (mg/l P)* 0.063 mg/l P Dissolved Oxygen (DO) (mg/l and % saturation) >5.0 mg/l O 2

Molybdate Reactive Phosphorus (MRP) (mg/l P) 0.025 mg/l P pH

Soluble Reactive Phosphorus (SRP) (mg/l P)* 0.025 mg/l P Conductivity ( µS)

Total Oxidised Nitrogen (TON) (mg/l N)*     4.1 mg/l N Alkalinity (meq/l)

Nitrite (mg/l) Chlorophyll ( µg/l)

Nitrate (mg/l) Biological Oxygen Demand (B.O.D.) (mg/l O 2)* <2.5 mg/l O 2

Ammonia (mg/l N)*  0.12 mg/l N Total Coliforms (TC) (counts/100ml) 5000/100 ml

Temperature (°C) Faecal Coliforms  (counts/100ml)* 1000/100 ml

* Determinands used to assign ecological potential to the Artificial Water Bodies (AWBs)
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sampling conducted by WI at GCE4, at monthly intervals between May and September, reported 

breaches of the E. coli threshold in August and September, and of the Enterococci threshold in 

September 2024. Low E. coli counts were reported by INVAS from sampling in Q1 to Q4 (see 

Appendi x I).  The results from sampling by WI  at specified canal sites , however, do indicate that 

faecal -contaminated water is periodically gaining access to the se sections of canal, possibly 

reflecting the burgeoning number of permanently moored boats along these canal sections. 

However, no evidence of contamination from moored craft was witnessed by INVAS personnel during 

any sampling events.  

 

 

 

Plate 2.1 . Deploying the YSI Pro Plus probe at the WFD monitoring site south of Lock 22 (BL2) in 

August 2024 . 

 

Results for nutrient parameters at most sites on Grand Canal West (GCW) were low and well within 

acceptable limits. However, h igh TP levels of 0.07 and 0.06mg/l P at GCW12 (west of Daingean)  in 

Q1 and Q2 , respectively, and very high SRP and MRP levels of 0.07mg/l P at GCW27 (LôEstrange 

Bridge) in Q3 were  reported. The former site is situated between the Ballymullen (GCW 12.1) and 

Ballylennon (GCW13.1) feeder streams, known to regularly discharge contaminated water to the 

main canal, and these results probably reflect inputs from either or both of these f eeders. 

Unacceptably high readings for Ammonia (Q1) and BOD (Q2 and Q3) were also reported at GCW12  

in 2024, although counts for Total coliforms and E. coli were relatively low between  Q1 and  Q4 (see 

Appendi ces IV to VII). The high SRP and MRP  value s recorded in Q3 at GCW27 were not repeated 

in Q4, when very low levels for both  parameter s were reported. High values for BOD (>2.5mg/l O 2) 

were recorded on six occasions at four sites (GCW12 (2), GCW6 ï Georgeôs Bridge (2), GCW16 ï 

Tullamore (1) and GCW18 ï Bal lycowan (1))  in 2024 . Four of these readings were recorded in Q2 

and one each in Q3 and Q4. The highest reading of 5mg/l O 2 was recorded in Q3 at GCW12 , probably 
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reflecting the discharge of contaminated water from the Ballylennon feeder at that time (see Section 

2.3.5 ).  

Between October 2021 and  February 2023,  the water at NL1 on the Naas Line was somewhat 

opaque, with no obvious explanation for it. From February 2023 to August  2024 , the water was clear  

on all  sampling occasions. However, when sampl ed in October this year , the opaqueness had 

returned , for reasons unknown.  Water quality conditions were poor in Q1 2024, with unacceptably 

high levels recorded for TP, SRP, TON, Nitrate, Total coliform and E. coli  (see Appendix IV). These 

results indicated that contaminated water was gaining access to this section of  canal, probably via  

the feeder  stream  at Naas Harbour. While E. coli counts were low when recorded by INVAS in Q2 to 

Q4 (see Appendix I) , some unacceptably high bacteriological counts were reported by WI from 

sampling conducted in Naas Harbour throughout 2024. Breac hes of the E. coli threshold in April and 

May were, reputedly, caused by a burst pipe releasing sewage into the Rathasker feeder stream  that 

feeds  into Naas Harbour  and, consequently, into the Naas Line. Further breaches in the E. coli and 

Enterococci threshold limits were reported by WI in early and late September  this year . The 

unacceptably high readings recorded by WI on these  sampling occasions indicate  that contaminated 

material containing faecal matter is being discharged to the Naas Line, probably via  the Rathasker 

feeder stream into the harbour.  Very high TON values were a feature of the site at NL1 for a number 

of year but, in 2024, only one value >4.1mg/l N, in Q1, was recorded  (see Appendix I) . It is 

acknowledged that Kildare County Council (KCC) ha s conducted numerous surveys to identify  and 

eliminate  contaminant source(s) to this canal  but, to date, problems relating to water quality for the 

Naas  Line continue .  

 

Plate 2.2 . Collecting physico -chemical data and water samples from the Royal Canal, east of 

Kilcock (RCE16) , in October  202 4. 

 

The water quality in the Milltown Feeder (MF1) in 2024, as in most previous years, was excellent 

from Q1 through Q4, and readings for all physico -chemical parameters measured were well within 
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acceptable limits (see Appendices IV to VII). This section of canal was dredged in July 2024 to 

remove  populations of the invasive aquatic plant species New Zealand Pigmyweed ( Crassula 

helmsii ) . This dredging activity appeared to have no adverse impact on water quality conditions in 

the stream.  

The levels of TP, MRP and SRP in water sampled during 2024 at the four WFD monitoring sites on 

the Barrow Line were low and well within acceptable limits (see Appendi ces IV to VII). The levels 

recorded for TON and Nitrate were also relatively low at most sites, bar in Q1 when values >3mg/l 

N were recorded at BL6 (Umeras), BL10 (upstream of Vicarstown) and BL15 (Athy)  (see Appendix 

I) . Values for these parameters were low during sampling for the remainder of the year. In Q2, very 

high counts for Total colifo rms and E. coli were recorded at BL2 (south of Lock 22) (see Appendix 

V). This was unusual for this site, where bacteriological counts have been very low in the past. No 

reason for the high count was apparent and counts for the remainder of the year were low and within 

acceptable limits. At BL15, high readings for BOD (3mg/l O 2) and Ammonia (0.14mg/l N) were 

recorded in Q2 and Q3, respectively, but subsequent readings for both parameters were low (see 

Appendices Vi and VII).  

 

Relatively l ow values  for MRP , SRP, TON, Nitrate,  Total coliform and E. coli were recorded at sites 

on RCE (Royal Canal East )  during the four quarters of 202 4, although atypically high Total coliform 

counts were recorded at RCE4 (McNeadôs Bridge) in Q2 and RCE22 (Castleknock ) in Q3  (see 

Appendi ces V and VI ). TP values were low at all sites, bar RCE22 in Q3 when a very high reading of 

0.08mg/l P was recorded. It is noteworthy that this site also reported a high Total coliform count 

and a high Ammonia value of 0.12mg/l N  on this sampling occasion . At the time of sampling, the 

water at the site was slightly turbid . Results for TP an d Total coliform  at this site were low in Q4,  

but the value reported for Ammonia was extremely high, at 0.3mg/l N, where the threshold limit for 

this parameter is 0.12mg/l N. Bacteriological sampling was conducted by WI at two Royal Canal sites 

in  the vicinity of Castleknock, close to our RCE22, on up to 20  occasions between January and 

September 2024 , and breaches of the  E. coli  counts threshold were recorded  on three occasions  -  

in March, May and August . No breach of the Enterococci count threshold w as reported. No elevated  

E. coli count was  recorded by INVAS during sampling at this site.  Accepting this, the  results recorded 

here by INVAS and WI  indicate that contaminant material is , at least occasionally,  gaining access to 

the canal  and there is a  need for further investigation  to identify the possible source(s) of this  

contamination.  I t was noted during sampling that the number of permanently moored craft at this 

monitoring site  has significantly increased in 2024 and  it is possible that th is increased boat load 

may have contributed to the poor water quality results recorded.  

 

In 2022, some 20 Ammonia readings > 0.1mg/l N were recorded at RCE sites during Q1 to Q4 

sampling, with each site reporting at least one such reading. In 2023, ten Ammonia readings 

> 0.1mg/l N were reported at eight of the ten monitoring sites. In 2024, no Ammonia value 

>0.06mg/l N was recorded at any RCE site west of RCE14 (Fernôs Lock), while seven Ammonia 

values > 0.12mg/l N were reported at sites east of and including RCE14 (see Appendix I). Five of 

these high readings were recorded in Q3, one at each of the five sites, and the remaining two high 
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readings were recorded in Q4. The reason for this apparent disparity  between sites on this easterly 

section of the Royal Canal  is unclear  and may warrant further investigation . 

 

In Q1 2024, RCE9 (Moyvalley) was the only RCE site that reported an elevated reading for BOD, of 

2mg/l O 2. In Q2, three sites reported BOD readings that breached the threshold limit of 2.5mg/l O 2. 

These were RCE4 (McNeadôs Bridge), RCE8 (Hill of Down) and RCE9. While none of the ten RCE sites 

breached this threshold in Q3, elevated values of 2mg/l O 2 were recorded at RCE4 and RCE9. Low 

levels for BOD (1mg/l O 2) were recorded at only four of the ten RCE sites in Q4. Two sites reported 

levels at 2mg/l O 2 (RCE22 and RCE25), two at 3mg/l O 2 (RCE4 and RCE19 ï Louisa Bridge) and two 

at 4mg/l O 2 (RCE9 and RCE16). It will be important to closely monitor most sites on RCE to 

investigate any potential source that might be affecting the BOD levels , but particular attention will 

be focused on RCE9, where elevated and high readings were recorded in each quarter of 2024.  

 

Water quality conditions were generally good on RC W (Royal Canal West) in 2024 and low values 

for TP, MRP, SRP, TON, Nitrate, Ammonia, Total coliform and E. coli were recorded  at all seven sites 

between Q1 and Q4 (see Appendices IV to VII). The only readings that might be a cause for any 

concern were  those  BOD readings, to a maximum of 4mg/l O 2, recorded at three sites , on one 

occasion each. These were RCW1 (Mullingar), RCW5 (Kildallan Bridge) and RCW12 (Island Bridge)  

(see Appendix I) .  

 

At SE40 (east of Leitrim village), high values  for TP ( > 0.0 5mg/l P) were reported in Q2, Q3 and Q 4, 

reaching a maximum value of 0.07mg/l P in Q3 , while value s for MRP, SRP, TON, Nitrate and 

Ammonia were low (see Appendix I). These high TP values follow on from an extremely high value 

of 0.14mg/l P recorded here in Q3 2023. BOD readings have consistently been elevated or high at 

SE40 in 2024, with readings of 2mg/l O 2 recorded in Q1 and Q3, and high level s of 3  and 4 mg/l O 2 

recorded in Q2  and Q4, respectivel y. The reason for the unusually high TP readings at this site has  

never been ascertained.  Counts for Total coliform and E. coli  were relatively low and well within 

acceptable limits on all sampling occasions in 2024  (see Appendi ces IV to VI I).  

 

At SE42 (Leitrim marina), high TP reading s of 0.0 5,  0.0 7, 0.0 9 and 0.0 6mg/l P  were recorded in  Q1, 

Q2, Q3 and Q4 , respectively . Levels for the other nutrient parameters were  consistently low through 

2024  (see Appendices IV to VII). A very high BOD reading of 6mg/l O 2 was recorded at this site in 

Q2, with elevated (2mg/l O 2) and high (4mg/l O 2) readings also recorded in Q3 and Q4. As in 2023, 

Ammonia  levels were low through 2024, with a high of 0.05mg/l N reported in Q1. Counts for E. coli 

were low in Q1, Q3 and Q4 but breached the threshold limit in Q2 , with a count of 1,017 per 100ml. 

During bacteriological sampling at two sites close to the Leitrim marina by WI between mid -May and 

early  October 2024, ver y high E. coli  counts (to a maximum of 4,280 per 100ml)  were re port ed on 

23 rd  July, 6 th  and 20 th  August. Enterococci  counts at these sites also breached the threshold limit on 

the latter two dates. These results clearly demonstrate that highly deleterious matter, containing 

sewage, continues to be discharged to the Shannon -Erne Waterway in the vicinity of the marina and 

Leitrim village, to the detriment of the aquatic ecology (and possibly human health) in and associated 
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with the river.  WI must continue  to work  with Leitrim County Council in order to determine and 

mitigate the source(s) of effluent to th is important amenity  watercourse.  

 

2.3.2.  Indicative Ecological Potential of Survei llance Monitoring Sites  on the Grand & Royal 

Canals and the Shannon -Erne Waterway  

In 202 4, some 2 0 of the 43 WFD monitoring sites on the Grand and Royal Ca nals and Shannon -Erne 

Waterway were assigned Good indicative eco -potential in all four quarters , based on an analysis of 

the physico -chemistry of the canal water at each site  (see Appendix I) . This compared with 22 at 

Good in all four quarters in 2023, just 10 in 2022, 23 in 2021  and  18 in 2020. Nine  sites were 

assigned Good indicative eco -potential in three quarters, ten  were assigned Good in two quarters 

and four  was  assigned Good in just  one quarter  (see Appendix I).  No monitoring site on the canals  

was assigned Moderate indicative eco -potential in all four quarters in the past seven  years .  

 

Of the 172 canal and Shannon -Erne Waterway sites monitored in 202 4 (i.e. , 43 sites on four 

sampling occasions), 133  were assigned Good indicative eco -potential (see Appendix I). This 

compared with 142  sites that were assigned Good indicative eco -potential  in 2023,  128 in 2022  and  

138 in  each of 2021, 2020 and 2019 . 

 

Just four  of the 43 monitoring sites breached the threshold limit for one or more of the six 

determinand parameters in Q1 202 4 and, consequently, were assigned Moderate rather than Good 

indicative eco -potential  (see Appendix I) . This compared with 10 sites at Moderate status in Q1 

2023, 15 in Q1 2022  and  eight  in Q1 2021 . Some 12  sites breached threshold limits for at least one 

determinand parameter in Q2, 11 in Q3 and 12 in Q4 2024 (see Appendix I) . In 2023, nine  sites 

breached threshold limits for at least one determinand parameter in both Q2 and Q3 , while in Q4 

the number of sites where breaches were recorded was only two . In 2022, the number of sites that 

breached threshold limits in Q2, Q3 and Q4 was  seven, seven and 14, res pectively, while in  202 1, 

the numbers were 11 , eight  and seven , respectively .  

 

The physico -chemical determinand whose threshold limit was breached most often  at canal and 

Shannon -Erne Waterway sites  in 2024 was BOD,  where the designated  threshold  limit of 2.5mg/l O 2 

was exceeded on 23 occasions (see Appendix I) . The highest level recorded was 6mg/l O 2, report ed 

at SE42 (Leitrim marina)  in Q2 . This compared with ten  breaches in 2023,  ten in 2022 and nine in 

2021.  

 

The next most breached determinand  in 202 4 was Ammonia , whose threshold limit of 0.12mg/l N  

was equalled or breach ed at monitoring  sites on eight  sampling occasions , with a maximum value 

of 0.3mg/l N reported at RCE22 (Castleknock) in Q4 . This compared with 16  breaches  in 202 3, 30 

in 2022 and 18 in 2021.  
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The next most breached parameter was TP, where the threshold limit of 0.063mg/l P  was exceeded 

at canal and Shannon -Erne Waterway sites on five  occasions in 202 4. This compared with two, two 

and six  breach events for this determinand in 2023, 2022 and 2021, respectively.   

 

TON and E. coli  threshold limits were each breached at canal and Shannon -Erne Waterway sites on 

three  occasions in 202 4, while the SRP limit was breached on two occasions in 2024 (see Appendix 

I).  The threshold limit for TON was breached at two sites in 2023, nine in 2022 and three sites in 

2021, while that for E. coli  was breached at three , two  and six  sites, respectively, in 2023, 2022 and 

2021. The threshold for SRP was not breached at any site in 2023 but was exceeded at  five sites in 

2022 and 2021.  

 

 

Plate 2.3 .  Water samples collected from the Shannon -Erne Waterway at Leitrim Marina (SE42) in 

August 2024.  

 

Five  of the seven sites on GCE were  assigned Good indicative eco -potential in all four quarters  of 

202 4, compared with three in 2023,  one in 2022 and five in 2021  (see Appendix I) . GCE6 (Ponsonby 

Bridge) was  at Moderate indicative eco -potential  for a breach of the TON threshold limit in Q1, while 

breaches of the BOD limit resulted in GCE8 (Hazelhatch) being at Moderate status.   

 

Six of the 11 monitoring sites on GCW were at Good indicative eco -potential on all four quarters in 

202 4, two  were at Good in three quarters , two were at Good in two quarters  and one was at Good 

on just one  sampling occasions (see Appendix I). The latter site was GCW12 (west of Daingean), 

which is located between the discharge points from the Ballymullen (GCW12.1) and Ballylennon 

(GCW13.1) feeder  streams , both of which are known to discharge  polluted water into th e Grand 

Canal  close to this monitoring site . Breaches for TP in Q1 and BOD in Q2 and Q3 resulted in the site 

being assigned Moderate indicative eco -poten tial.  
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NL1 on the Naas Line was at Moderate indicative eco -potential on one  of the four quarters  in 2024 , 

resulting from breaches of three determinand parameters (SRP, TON and E. coli ) in Q1 (see Appendix 

I). A very high value for TON of 5.6mg/l N was recorded in Q1. As in previous years, there were no 

breaches in any of the determinand parameters on MF1 (Milltown Feeder) in 202 4 and the site was 

at Good indicative eco -potential following sampling in  all four quarters.  

Two of the four monitoring sites on the Barrow Line were at Good indicative eco -potential on all four 

quarters in 202 4, while BL2 (south of Lock 20) was at Moderate indicative eco -potential for a breach 

of the E. coli threshold in Q2 and BL15 (Athy) was at Moderate for breaches in BOD and Ammonia 

in Q3 and Q4, respectively. Interestingly, while TON values at some sites were high in Q1, no 

breaches of this parameter were recorded in 2024. In previous years, the threshold  limit for this 

determinand parameter was regularly breached at sites on this canal.  

Just two  of the ten  WFD monitoring sites on RCE were  assigned Good indicative eco -potential  on all 

four sampling occasions in 202 4. This compared with eight in 2023, just one in 2022  and  three in 

2021 . Two sites were at Moderate indicative eco -potential following sampling in just one quarter, 

while six sites were at Moderate following two sampling events (see Appendix I). BOD and Ammonia 

were the determinand parameters responsible for most breaches, with each accounting for seven. 

The BOD limit was breached twice in 2024 at RCE4 (McNeadôs Bridge) and RCE9 (Moyvalley), while 

the Ammonia limit was breached twice at RCE14 (Fer nôs Lock) and RCE22 (Castleknock). Very high 

Ammonia values of 0.28 and 0.3mg /l N, respectively, were recorded at these sites in Q4.  

 

Four of the seven sites on RCW achieved Good indicative eco -potential following the four sampling 

events  in 202 4, compared with four in 2023, one in 2022 and three in 2021. The other three sites 

were  at Moderate  status  in just one quarter . BOD was the determinand parameter responsible for 

the breaches at these three sites (see Appendix I).  

 

Both sites on the Shannon -Erne Waterway (SE40 and SE42) were at Moderate  indicative eco -

potential following physico -chemical analysis  in three of the four quarterly sampling events in 2024.  

Good  status was only achieved at both sites in Q1. High TP and BOD levels were responsible for 

most of the breaches, although a breach in the threshold limit for E. coli  was reported for SE42 in 

Q2 (see Appendix I).  

 

When the physico -chemical results for the 43 WFD surveillance monitoring sites on the canals and 

Shannon -Erne Waterway for the four quarters of 202 4 were assessed, 35  sites were assigned Good 

indicative eco -potential (Table 2.3). This compared with 41 sites in 2023, 38 in 2022  and  36 in 2021 . 

Just one site breached for two determinand parameters , and that was SE42 for TP and BOD (Table 

2.3). The other seven sites each breached the threshold limit for one determinand parameter, with 

BOD being responsible for four of the breach events, Ammonia for two and SRP for one.  Generally 

elevated or high BOD levels over the four quarters, with breaches of the threshold occurring in two 

quarters at each of the sites, resulted in these sites being assigned Moderate status (see Appendix 

I). The breach es in Ammonia at RCE 14 and RCE22 resulted from high values reported in Q3 and 

very high values reported in Q4 at both sites, while values in Q1 and Q2 were low (see Appendix I). 
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The breach of SRP at GCE27 (LôEstrange Bridge) resulted from a very high value of 0.07mg/l P 

recorded in Q3, while the values in the other quarters of 2024 were well within acceptable limits 

(see Appendix I).  

 

Table 2.3  Physico - chemical results for the six classifying determinands at WFD 

monitoring sites on the Grand & Royal Canals, the Shannon - Erne Waterway and the Grand 

Canal Basin between Q1 and Q4 202 4 , combined. The indicative ecological potential for 

each site is presented.  

 

* Grand Canal Basin is not a designated AWB  

AWB Site Code Year
Total P 

(mg/L P)  

SRP   

(mg/L P) 

TON   

(mg/L N)

E. coli

(Count/100ml) 

B.O.D. 

(mg/L O2)

Ammonia 

(mg/L N)

Indicative 

Physico-

chemical 

Potential

GCE_09 GCE4 2024 0.028 0.013 1.800 129.750 1.250 0.050 Good

GCE6 2024 0.020 0.013 2.525 15.250 1.500 0.040 Good

GCE8 2024 0.020 0.013 1.825 59.750 2.500 0.033 Moderate

GCE10 2024 0.018 0.013 1.275 21.500 1.250 0.030 Good

GCE12 2024 0.015 0.010 1.175 184.250 1.250 0.025 Good

GCE14 2024 0.020 0.013 1.000 115.250 1.250 0.025 Good

GCNL_09 NL1 2024 0.028 0.015 3.750 443.500 1.250 0.040 Good

GCMF_14 MF1 2024 0.013 0.010 2.225 12.000 1.000 0.038 Good

GCBL_14 BL2 2024 0.015 0.010 1.225 615.000 1.500 0.050 Good

BL6 2024 0.018 0.010 2.175 9.000 1.250 0.058 Good

BL10 2024 0.020 0.010 2.375 9.750 1.250 0.033 Good

BL15 2024 0.020 0.010 1.700 16.500 1.500 0.050 Good

GC_14E GCE1 2024 0.020 0.010 1.200 16.500 1.500 0.048 Good

GCW1 2024 0.015 0.010 1.450 139.000 1.250 0.033 Good

GC_14W GCW8 2024 0.020 0.010 1.000 10.000 1.000 0.023 Good

GCW12 2024 0.043 0.010 1.000 206.000 3.000 0.043 Moderate

GC_07 GCW4 2024 0.010 0.010 1.025 21.750 1.250 0.035 Good

GCW6 2024 0.013 0.010 1.450 10.000 2.250 0.030 Good

GC_25A GCW16 2024 0.020 0.010 1.975 12.500 1.750 0.020 Good

GCW18 2024 0.018 0.010 1.000 12.500 1.750 0.020 Good

GCW20 2024 0.015 0.010 1.150 10.000 1.000 0.030 Good

GCW22 2024 0.015 0.010 1.025 10.000 1.250 0.025 Good

GCW24 2024 0.015 0.010 1.000 15.250 1.250 0.023 Good

GCW27 2024 0.015 0.025 1.000 12.500 1.500 0.030 Moderate

GCB* GCB4 2024 0.043 0.010 1.350 189.000 2.500 0.083 Moderate

GCB7 2024 0.038 0.010 1.125 67.750 1.250 0.053 Good

RC_07 RCE4 2024 0.020 0.010 1.000 10.000 2.250 0.030 Good

RCE6 2024 0.025 0.010 1.150 80.250 1.250 0.028 Good

RCE8 2024 0.018 0.010 1.050 50.000 1.500 0.030 Good

RCE9 2024 0.020 0.010 1.075 8.500 2.750 0.035 Moderate

RCE12 2024 0.023 0.010 1.450 34.000 1.000 0.043 Good

RC_09 RCE14 2024 0.018 0.010 1.125 12.500 1.250 0.128 Moderate

RCE16 2024 0.020 0.010 1.450 17.250 1.750 0.075 Good

RCE19 2024 0.023 0.010 1.100 10.000 1.750 0.068 Good

RCE22 2024 0.043 0.010 1.075 72.250 1.500 0.135 Moderate

RCE25 2024 0.020 0.010 1.000 304.500 1.250 0.058 Good

RC_25A RCW1 2024 0.018 0.013 1.000 78.000 1.750 0.025 Good

RCW3 2024 0.015 0.010 1.000 12.500 1.250 0.030 Good

RC_26F RCW5 2024 0.018 0.010 1.100 15.250 2.000 0.023 Good

RCW7 2024 0.013 0.010 1.025 10.000 1.250 0.025 Good

RCW9 2024 0.018 0.010 1.000 12.500 1.250 0.030 Good

RC_26E RCW12 2024 0.013 0.010 1.000 10.000 1.750 0.020 Good

RC_26C RCW14 2024 0.013 0.010 1.000 15.250 1.750 0.020 Good

SE_26A SE40 2024 0.048 0.010 1.000 20.500 2.750 0.038 Moderate

SE42 2024 0.068 0.010 1.000 301.000 3.250 0.035 Moderate
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2.3.3.  Indicative Ecological Potential for the 15 Artificial Water Bodies  

The physico -chemical results for the six determinands in the 15 AWBs, in each sampling quarter  of 

202 4, are presented graphically in Figures 2.3 to 2.5 and also in Appendix II. Eight  of the AWBs  

were assigned Good indicative eco -potential on all four sampling occasions in 202 4. This compared 

with eight in 2023, and six  and  seven  in 2022  and  2021 , respectively. In 202 4, five  AWBs were 

assigned Good  indicative eco -potential in three quarters , one  site  was  at Moderate in two of the 

sampling quarters  and one at Mod erate on one sampling occasion (see Appendix II).  

 

 

Plate 2.4 .   Collecting water for physico -chemical analysis from the Athy drain (BL15.1) in August 

2024 . 

 

Of the 12 determinand threshold breach events recorded among the 15 AWBs in 202 4, six  were for 

BOD, two  for Ammonia and  one each for TP, SRP, TON and E. coli  ( see Appendix II).  

 

Of the f ive AWBs that contain WFD monitoring sites on the Grand Canal system  (GC_09 -  6 sites, 

GC_14E -  2 sites, GC_14W -  2 site, GC_07 -  2 sites and GC_25A -  6 sites ), BOD was the only 

determinand parameter whose threshold limit was equalled or breache d in 2024 (Figure 2.3 and 

Appendix II). The breach  event at GC_14W resulted from the elevated and high BOD values recorded 

in each quarter of 2024 (see Appendix I).  
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Figure 2.3    Physico - chemical results for the six classifying determinand parameters in 

the Artificial Water Bodies (AWB) that contain Grand Canal sites for each quarter in 

202 4 .  

 

No determinand breaches were reported for  the Milltown Feeder (GCMF_1, one site) or the Barrow  

Line AWB s ( GCBL_14 , 4 sites )  in 202 4 (Figure 2.4 and Appendix II). The Naas Line  (GCNL_09, one 

site), however, breached the threshold values for SRP, TON and E. coli  in  Q1, while results for the 

remainder for all parameters were within acceptable limits  (Figure 2.4).   
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Figure 2.4     Physico - chemical results for the six classifying determinand parameters in 

the Artificial Water Bodies (AWB) that contain Naas Line, Milltown feeder and Barrow Line 

sites for each quarter in 202 4 .  

 

   

   

   

Figure 2.5     Physico - chemical results for the six classifying determinand parameters in 

Artificial Water Bodies (AWB) that contain the Royal Canal sites for each quarter in 202 4 . 

Six of the 15 AWBs contain WFD monitoring sites on the Royal Canal (RC_07 -  5 sites, RC_09 -  5 

sites, RC_25A -  2 sites, RC_26F -  3 site, RC_26E -  1 site and RC_26C -  1 site ) . Four  of the se AWBs 

achieved Good indicative eco -potential on all four sampling occasions in 202 4. These were RC_07, 

RC_25A , RC_26F and RC_26C (see Appendix II).  RC_ 09  breached for Ammonia in Q 3 and Q4 (Figure 
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2.5 and Appendix II) , the former resulting from breaches of the threshold limit at all five sites and 

the latter from two significant breaches at RCE14 and RCE22. RC_26E  was assigned Moderate 

indicative eco -potential as a result of a breach in the threshold limit for BOD at RCW12 (Island 

Bridge) in Q2 (Figure 2.5).  

 

The Shannon -Erne Waterway AWB (SE_26A) was at Moderate status in Q2,  Q3 and Q4. The breaches 

in Q2 and Q4 resulted from the high BOD values recorded at both sites on these sampling occasions, 

while that in Q 3 resulted from breaches in the TP limit at both sites  (see Appendix II).  

Fourteen  of the 15 AWBs were assigned Good indicative eco -potential based on the combined results 

from physico -chemical sampling between Q1 and Q4 202 4 (Table 2.4). This compare s with 14, 14  

and  11  AWBs at Good status in 2023, 2022  and  2021, respectively . The one AWB to register a breach 

following water sampling this year was SE_26A, which contains the two sites on the Shannon -Erne 

Waterway (Table 2.4). Elevated (2mg/l O 2) and high ( > 3mg/l O 2) BOD values recorded on most 

sampling occasions at both sites resulted in this AWB being assigned Moderate rather than Good 

indicative eco -potential (see Appendix I).  

Table 2.4  Indicative ecological potential of the Artificial Water Bodies on the Grand & 

Royal Canals, the Shannon - Erne Waterway and the Grand Canal Basin, based on results 

from physico - chemical analysis for classifying determinands during Q1 to Q4 202 4 , 

combined.    

 

* Grand Canal Basin is not a designated AWB . While the overall indicative eco -potential for the Basin in 2024 

was assessed as Good, it should be noted that there were ongoing water quality issues through the year, 

particularly at GCB4 (see Appendix I).  

AWB Year
Total P 

(mg/L P)  

SRP   

(mg/L P) 

TON   

(mg/L N)

E. coli

(Count/100ml) 

B.O.D. 

(mg/L O2)

Ammonia 

(mg/L N)

Indicative 

Physico-

chemical 

Potential

GCE_09 2024 0.020 0.012 1.600 87.625 1.500 0.034 Good

GCNL_09 2024 0.028 0.015 3.750 443.500 1.250 0.040 Good

GCMF_14 2024 0.013 0.010 2.225 12.000 1.000 0.038 Good

GCBL_14 2024 0.018 0.010 1.869 162.563 1.375 0.048 Good

GC_14E 2024 0.018 0.010 1.325 77.750 1.375 0.040 Good

GC_14W 2024 0.031 0.010 1.000 108.000 2.000 0.033 Good

GC_07 2024 0.011 0.010 1.238 15.875 1.750 0.033 Good

GC_25A 2024 0.016 0.013 1.192 12.125 1.417 0.025 Good

GCB* 2024 0.040 0.010 1.238 128.375 1.875 0.068 Good

RC_07 2024 0.021 0.010 1.145 36.550 1.750 0.033 Good

RC_09 2024 0.025 0.010 1.150 83.300 1.500 0.093 Good

RC_25A 2024 0.016 0.011 1.000 45.250 1.500 0.028 Good

RC_26F 2024 0.016 0.010 1.042 12.583 1.500 0.026 Good

RC_26E 2024 0.013 0.010 1.000 10.000 1.750 0.020 Good

RC_26C 2024 0.013 0.010 1.000 15.250 1.750 0.020 Good

SE_26A 2024 0.058 0.010 1.000 160.750 3.000 0.036 Moderate
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2.3.4.  Physico -chemistry and Indicative Ecological Potential of Sites  on Grand Canal Basin  

Grand Canal Basin is an important amenity in the heart of Dublin City and is used by the general 

public for a variety of water -based activities. A Dublin City Council (DCC) urban wastewater outfall 

is located in the inner basin (Figures 2.1 and 2.2). This pipe is used to carry storm water overflow 

but, on occasion, sewage contamination is discharged to the basin via  this outfall.  

 

A major fish kill occurred in the basin in November 2004 (Caffrey et al . 2006) and an intensive water 

sampling programme was implemented for several years after this episode. This monitoring 

programme revealed intermittent (and occasionally serious) breaches of Total and Faecal coliform 

threshold limits over the years, particularly in the vicinity of the DCC outfall in the inner basin.  

  

In order to monitor this situation more thoroughly, Waterways Ireland (WI) and DCC have , in recent 

years, conduct ed regular bacteriological sampling , for E. coli  and Enterococci . This sampling 

programme has been in addition to the quarterly water sampl ing programme operated  by INVAS at 

two sites in the Grand Canal Basin  (GCB4 and GCB7),  as part of the annual WFD Canals Surveillance 

Monitoring Programme . The WI and DCC sampling has taken place at up to 11 sites in the basin 

(three in the inner  basin , eight in the outer  basin ) and two in the adjacent Grand Canal. Between 

early 2022 and late March 2023, five samples for bacteriological analysis were collected and analysed 

on a roughly fortnightly basis. These were taken from the 1 st  level of the Grand Canalôs Circular Line 

before it enters the basin (GCB8), two sites in the inner (GCB4 and GCB5) and two sites in the outer 

basin (GCB6 and GCB7) ( see Figure 2.2). As the last set of results from this sampling programme 

was received by INVAS in mid -May 2023, there are no results to discuss for 2024.  

2.3.4.1.     Results from Quarterly Sampling conducted by INVAS Biosecurity Ltd.  

Based on the results  from water sampling  in the Grand Canal Basin at GCB4  (inner basin) in 202 4, 

this site was assigned Moderate indicative eco -potential in Q2, Q3 and Q4 (see Appendix I). 

Exceedance of the BOD threshold limit resulted in the site being at Moderate in Q2 and Q4, while 

the very high value for Ammonia of 0.21mg/l N resulted in the site being at Moderate in Q3. In 2023, 

readings for all physico -chemical parameters analysed were well within acceptable limits on all 

sampling occasions.  When the results for Q1 to  Q4 2024 were assessed, the threshold limit of 

2.5mg/l O 2 was equalled and, as a consequence, the site was assigned Moderate status (see Table 

2.3).  

Results for GCB7 (outer basin) were  generally good in 2024 and, while relatively high values for TP 

(0.06mg/l P) and Ammonia (0.11mg/l N) were reported in Q4 and Q3, respectively, no threshold 

breaches were recorded across the four quarters (see Appendix I). This compares with 2023 when 

breaches in BOD (Q1, Q2 and Q4), SRP (Q2 and Q4), TP (Q4) and E. coli  (Q4) were recorded at this 

site. When the results for Q1 to Q4 2024 were assessed, this site was assigned Good indicative eco -

potential (see Table 2.3).  

Based on the combined results from physico -chemical sampling between Q1 and Q4 202 4 for GCB4 

and GCB7, this AWB was assigned Good indicative eco -potential (see Table 2.4).  
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2.3.5.  Physico -chemistry and Indicative Ecological Potential of Canal Feeders and Drains   

Results for physico -chemical analysis of water samples from the five feeders/drains that discharge 

to the canals for the four quarters of 202 4 are presented in Appendices I V to VII.   

Relatively good  water quality conditions were  reported for the Monread drain (GCE5.1)  in 2024, with 

only one determinand threshold breach recorded, for E. coli in Q3 (see Appendix III). Elevated levels 

for TON and TP, close to the threshold limits, were recorded in Q1 and Q4, respectively, but no 

breaches were recorded. In 2023, water quality conditions were significantly less favourable and 

very high E. coli counts were recorded in Q2, Q3 and Q4, all in breach of the threshold limit for this 

determinand, with a high of 3,448 counts per 100ml reported in Q4.  In addition, a very high TP 

reading of 0.09mg/l P was reported in Q4 2023. When results for Q1 to Q4 in 202 4 were combined, 

the drain was assigned Good indicative eco -potential (Table 2.5). While conditions in the drain 

appear to have improved since 2023 , the high E. coli count recorded in Q3 2024 indicates that  

deleterious matter  containing sewage  continue s to be discharged to the Grand Canal through this  

drain . Kildare County Council  must continue to conduct detailed surveys to identify and eliminate 

the source(s) of this pollution to the canal.   

 

Plate 2.5.   A strong flow of coloured water discharging from the Ballymullen Feeder (GCW12.1) 

following heavy rainfall in February 2024.  

Both the Ballymullen (GCW12.1) and Ballylennon (GCW13.1) feeders discharge to the main line of 

the Grand Canal, west of Daingean, and both have exhibited poor water quality conditions in the 

past.  In 2024, water quality conditions in the Ballymullen feeder (Plate 2.5) were reasonably good 

for all physico -chemical parameters bar TP, which breached the threshold limit in Q1 and Q2 , and 

reported elevated levels in Q3 and Q4 (see Appendix III). While TP was the only determinand that 

breached its threshold limit  in Q2, elevated levels for E. coli (712 counts per 100ml), BOD (2mg/l 

O2) and Ammonia (0.11mg/l N) were recorded at this time. However, results for most parameters 

were low and well within acceptable limits in Q3 and Q4 2024 (see Appendices V I  to VII). In 2023, 
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just one threshold breach event was recorded  here , for SRP in Q1, and the feeder was at Good 

status, as it had been in 2022.  Because of the persistently high TP levels recorded in Q1 to Q4 2024, 

the Ballymullen feeder was at Moderate indicative eco -potential at the end of the year (Table 2.5).  

Water quality conditions were generally poor in the Ballylennon feeder in 2024,  and the stream  was 

at Moderate status following each sampling event (see Appendix III). As with the adjacent 

Ballymullen feeder, high TP values were recorded in Q1 and Q2, with a very high value of 0.11mg/l 

P recorded in Q2. Results for Q2 also reported values in breach of threshold limits for SRP, E. coli , 

BOD and Ammonia (see Appendix III). One further breach of the Ammonia limit was reported in Q1,  

and two further breaches of  the BOD limit were reported in Q3 and Q4. Results for most of the 

parameters examined in Q3 and Q4, bar BOD, were well within acceptable limits (see Appendices V I  

to VII). When results for Q1 to Q4 in 2024 were combined, this feeder was assigned Moderate 

indicative eco -potential, with values for TP and BOD in breach of threshold limits (Table 2.5).  

Assessing the results for the Ballymullen and Ballylennon feeders in 2024, it is clear that polluting 

material, occasionally containing faecal matter, continues to be discharged to the canal via  these 

streams. Accepting this, it was encouraging to learn that Offaly County Council have conducted 

inspections on some farms in the vicinity of these feeders in 2024 and plan to extend these further 

in 2025. It will be important that the progress of , and results from , these investigations are shared 

with WI  and th at appropriate mitigation measures are implemented . 

 

Plate 2.6 .  The WFD monitoring site east of Kilcock (RCE16) during early morning sampling in October 

2024 .   

In 2024, t he Athy drain (BL15.1) was assigned Moderate indicative eco -potential in three of the four  

quarter s, based on breaches in determinand threshold limits (see Appendix III). In Q1, as in Q1 

2023, a very high TON reading was responsible, while in Q2 , high values for Ammonia, BOD and a 

very high E. coli  count (2,420 per 100ml) accounted for the drain being at Moderate status. In Q4, 

breaches of the TP and Ammonia thresholds were also recorded. When results for Q1 to Q4 in 2024 
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were combined, this feeder was assigned Good indicative eco -potential (Table 2.5). In 2023, high 

E. coli loads were reported at this drain in Q3 and Q4 , in addition to unacceptably high levels for 

TON, BOD and Ammonia.  Results from the Athy drain over the last few years demonstrate  that  

highly deleterious mat erial, often containing faecal matter,  is regularly being discharged to the 

Barrow Canal, and on to the nearby River Barrow, via  this drain. While it is acknowledged that Offaly 

County Council has conducted surveys of the drains and drainage in this area, the problem persists 

and must be remedied .   

Table 2. 5  The indicative ecological potential of the five feeders/drains monitored as 

part of the WFD surveillance monitoring programme, based on the physico - chemical 

results for Q1 to Q4 202 4 , combined.  

 

*   While the overall indicative eco -potential s for the Monread, Athy and Kilcock Harbour drains  in 2024 w ere  

assessed as Good, it should be noted that there were ongoing water quality issues with each drain through the 

year (see Appendix II I).  

The Kilcock Harbour drain discharges directly into Kilcock Harbour and has been responsible for 

releasing sewage -contaminated surface water into the harbour in the past . Physico -chemical results 

for Q1 to Q3  2024 at the drain were relatively good, with levels for most parameters being well 

within acceptable limits, except for Ammonia , which breached the threshold limit in Q3 (see 

Appendices IV to VI). In Q4, however, results from analysis reported elevated values for TP and 

BOD, and very high counts for Tot al coliform and E. coli  (see Appendix VII). When results for Q1 to 

Q4 in 2024 were combined, this drain was assigned Good indicative eco -potential as no threshold 

limit was breached (Table 2.5). Results from bacteriological sampling conducted roughly weekly in 

2024 by WI at five sites in the vicinity of Kilcock Harbour and this drain reported counts for E. coli  

and Enterococci  in breach of the threshold limit in February  and in  mid -  and late September.  These 

results from WI and INVAS demonstrate that polluting matter, containing  sewage, is continuing  to 

be discharged to Kilcock Harbour and the Royal Canal via  the Kilcock drain.  As stated last year, 

efforts by Kildare County Council must be redoubled to identify the source(s) of this pollution and to 

take urgent action to eliminate it.  

 

 

 

  

AWB Site Code Year
Total P 

(mg/L P)  

SRP   

(mg/L P) 

TON   

(mg/L N)

E. coli

(Count/100ml)

B.O.D. 

(mg/L O2)

Ammonia 

(mg/L N)

Indicative 

Physico-

chemical 

Potential

Monread* GCE5.1 2024 0.038 0.010 2.800 473 1.250 0.040 Good

Ballymullen GCW12.1 2024 0.068 0.010 1.000 338 1.250 0.055 Moderate

Ballylennon GCW13.1 2024 0.065 0.015 1.000 339 3.250 0.080 Moderate

Athy* BL15.1 2024 0.043 0.010 2.575 836 1.750 0.105 Good

Kilcock Harbour* RCE16.1 2024 0.030 0.010 1.450 414 1.250 0.068 Good
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3.  Macrophyte Monitoring  

3.1.  Introduction  

Macrophytes, in the context of the present report, comprise aquatic (submerged, floating - leaved 

and free - floating) and emergent species, the latter more commonly associated with the canal 

marginal and riparian zone s.  

Macrophyte sampling was carried out at the 41 WFD monitoring sites on the Royal and Grand Canals 

between 25 th  June  and 12 th  August  202 4. In previous years, macrophyte monitoring on the Shannon -

Erne Waterway had been conducted but, in 2020, it was decided to omit this Waterway from 

macrophyte (and macroinvertebrate) sampling as itôs hydromorphology is not conducive to the 

establishment and growth of diverse macrophyte communities and it is, thus, incapable of achieving 

Maximum eco -potential.  

3.2.  Materials and Methods  

The survey area at each site consists of a 150m - long canal reach that is divided into ten roughly 

equidistant sampling points. At each point aquatic macrophytes are collected using a standardised, 

8-pronged grapnel with a 7m - long rope attachment. Samples a re collected by standing at the edge 

of the canal and throwing the grapnel as far as possible across the channel towards the opposite 

bank. The grapnel is permitted to settle on the canal bed before being slowly retrieved. Each grapnel 

sample is allowed to  drip for circa  1 minute before being weighed. All aquatic macrophyte species 

retrieved by the grapnel are identified and recorded. An estimate of the percentage cover (see 

below) occupied by each aquatic plant species is made using a combination of the grapnel sample 

and a visual assessment of the plant species present in the canal at each sampling point. The figures 

presented in the report are those recorded on the date of sampling and do not take into account 

prior weed cutting operations at these sites.  The width of the reed fringe (emergent species) on both 

banks at each sampling point is measured, or estimated, and an assessment of the relative cover 

(see below) occupied by each species is made.  

Cover for aquatic macrophyte species is assessed relative to the area of water between the two 

banks and expressed on a version of the DAFOR scale:  

¶ D ï Dominant (>70% cover)  

¶ A ï Abundant (31 -70% cover)  

¶ F ï Frequent (11 -30% cover)  

¶ O ï Occasional (3 -10% cover)  

¶ R ï Rare (<3% cover).  

For the purposes of quantifying percentage cover, the DAFOR scores are converted to a numerical 

scale of 1 to 5 (Dominant = 5; Abundant = 4; Frequent = 3; Occasional = 2; Rare = 1). Results for 

the ten grapnel samples at each site are averaged to give an o verall value for each aquatic 

macrophyte species. The overall percentage cover for each emergent plant species that occupies 
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both margins along the 150m - long canal site is assigned by carrying out a visual assessment of the 

canal reach.  

To assess the ecological potential of a site using macrophyte data, a number of metrics are 

calculated:  

¶ Aquatic Plant Biomass (APB) (based on grapnel samples)  

¶ Number of BMWP (Biological Monitoring Working Party) scoring aquatic plant taxa (N_AQUA)  

¶ Macrophyte Fertility Index (MFI)  

¶ Number of BMWP (Biological Monitoring Working Party) scoring emergent taxa (N_EMERG)  

¶ Relative extent of emergent vegetation (REL_EMERG).  

The MFI represents a cover -weighted index score for a site based on a set of fertility ranks for 

different macrophyte species. Most scores lie in the range 6 ï 8.5 for canals, the higher values 

indicating greater fertility. Not all macrophyte species recorded on our Irish canals are included in 

the MFI list provided by SNIFFER and, in such instances, the species that is deemed to be most 

ecologically similar from the list is scored (e.g ., Potamogeton coloratus  (Fen Pondweed)  is scored as 

P. lucens  (Shining Pond weed) , Equisetum arvense (Field Horsetail) is scored as E. fluviatile  (Water 

Horsetail) ).  The REL_EMERG metric represents the proportion of channel occupied by emergent 

plants, with values ranging from 0 (no fringing vegetation) to 1 (the entire channel margin  is 

occupied by emergent macrophytes).  

The classification involves calculating an Ecological Quality Index (EQI) for each metric based on the 

ratio of óobserved value  : expected  valueô. The expected value is based on reference conditions using 

alkalinity, boat traffic and channel type data. For the purpose of standardisation, each EQI value is 

converted to an Ecological Quality Ratio (EQR) , which  rang es from 0 ï 1, with class boundaries at 

intervals of 0.2 (1 -  0.8 = Maximum, 0.79 -  0.6 = Good, 0.59 -  0.4 = Moderate, 0.39 -  0.2 = Poor, 

0.19 ï 0 = Bad).  

The overall EQR for a site is determined by calculating the average value from three groups of 

metrics: (i) EQR MFI (reflecting water quality), (ii) EQR APB and EQR N_AQUA (reflecting in -channel 

disturbance) and (iii) EQR N_EMERG and EQR REL_EMERG (reflecting bank - related disturbance). To calculate 

the overall EQR for an AWB, EQR values are averaged across all sites in that AWB. The presence of 

invasive plant species (see Section 5) at a site will automatically result in a lowering of ecological 

pot ential for th e macrophyte quality element (e.g. , from Maximum to Good or from Good to 

Moderate).  

The histograms that present results from annual macrophyte sampling (Figures 3.1 to 3.3) use the 

ten most commonly recorded species in that canal systems in that year. Thus, the ten macrophyte 

species that we re most commonly recorded across the Naas Line, Milltown Feeder and the Barrow 

Line in 202 4 are presented in Figure 3.1, even though the species presented may not include species 

that we re particularly vegetatively abundant at individual sites.  
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Plate 3.1:  A well vegetated section of the Royal Canal at Moyvalley (RCE9)  in June 2024 . 

3.3.  Results  

The results from macrophyte sampling conducted during summer 202 4, including macrophyte 

species , communities  and status at individual canal  sites, are presented below.   

The macrophyte species that were most widespread at monitoring sites on the canals in 202 4 were 

Iris pseudacorus  (Yellow Iris) , Phalaris arundinacea (Reed Canary -grass), Alisma plantago -aquatica 

(Water -plantain) and Elodea nuttallii (Nuttallôs Pondweed), present at 38, 37, 3 5 and  35 of the 41 

monitoring sites, respectively ( Tables  3.1, 3.2 and 3.3). The most uncommon species recorded 

across the WFD monitoring sites on the canals system in 2024, each recorded at just a single site, 

were  Potamogeton berchtoldii (Small Pondweed ), P. crispus (Curled Pondweed ), Oenanthe fistulosa  

(Tubular Water -dropwort) , Myosotis scorpioides (Water Forget -me -not ), Nymphaea alba (White 

Water - lily) and Veronia beccabunga (Brooklime ) (Tables 3.1, 3.2 and 3.3).  

3.3.1.  Macrophyte Species and Assemblages in the Milltown Feeder  (MF1)  

At the time of sampling in late June 2024, the water level in the Milltown River at WFD monitoring 

site MF1 was relatively high and the water was crystal clear. The bankside vegetation on the off -

bank had been severely cut back to facilitate dredging works that were proposed to remove the 

invasive aquatic plant species Crassula helmsii (New Zealand Pigmyweed) from the channel (Plate 

3.2  -  left). Some 19  macrophyte species were recorded at this site, ten  of which were aquatic and 

ten emergent, with Schoenoplectus lacustris  (Common Club - rush )  being common to both categories 

(Table 3.1  and Figure 3.1 ).  

 

The macrophyte vegetation in the channel at the monitoring site was dominated by dense emergent 

and submerged stands of S. lacustris (Plate 3.2  -  left), indicating that the weed had not been cut in 

recent weeks. The tall emergent leaves of this reed spanned the width of the channel, while its long, 

slender , floating leaves occupied the full water column  along much of the channel . The submerged 
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flora at this time was clearly dominated by the highly invasive C. helmsii , which produced large, 

often continuous stands for up to 10m, and very dense cushions of light green vegetation. The 

species was recorded with abundance in nine of the ten  grapnel hauls and achieved an overall cover 

abundance of 5 ( > 70%). Its  dense, carpeting form  created adverse growing conditions for many of 

the native submerged macrophyte species, none of which grew abundantly in the channel (Table 

3.1). Because of the problems for native floral  biodiversity that this invasive species was having in 

the Milltown Feeder, Waterways Ireland (WI) made a deci sion  to remove it from  the channel by 

dredging . This work was conducted in July 2024, at which time all visible plants and stands of the  

invasive species were  removed and deposited on the off -bank. During this oper ation, much of the 

marginal and riparian vegetation along the off -bank was also removed (Plate 3.2  -  right).   

  

    

Plate 3. 2:  The monitoring site on the Milltown Feeder (MF1) pre -dredging (left) and post -dredging  

(right)  to remove the invasive New Zealand Pigmyweed (Crassula helmsii) in 2024 . 

 

I n 2022, t he charophyte Chara hispida  (Bristly Stonewort)  was a major component of the submerged 

plant community at MF1 and occupied more than 50% bottom cover in the channel. Its complex yet 

open structure provided an excellent habitat for a diversity of macroinvertebrate species, as well as 

cover for juvenile fishes. With the expansion of  the invasive  C. helmsii in the channel in 2023 and 

2024, the area of riverbed occupied by th is charophyte has significantly contract ed and it occupied 

< 10% bottom cover this year (Table 3.1).  Interestingly, no Eleogiton fluitans (Floating Club - rush) 

was recorded at this site in 2024, where moderate stands of this delicate submerged plant were 

present in 2023. No E. nuttallii (Nuttallôs Pondweed) has been recorded here  since 2020.  

 

As stated above, the riparian and much of the marginal vegetation along the off -bank was severely 

cut pre -macrophyte sampling , in preparation for dredging operation to remove C. helmsii during 

summer  2024 . Along the tow -bank, an abundant and varied vegetation occupied the river margin 

and bankside (Plate 3.2  -  left). Tall and mostly discrete stands of S. lacustris and  Phragmites australis 

(Common Reed)  were present, the former commonly growing into the channel. Dense stands of tall 

and leafy I. pseudacorus were also prominent along this bankside. Alisma plantago -aquatica  (Water -

plantain)  and I. pseudacorus  were  among the most abundant of the marginal plants recorded at this 

site in 2024 (Table 3.2).  
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3.3.2.  Macrophyte Species and Assemblages in the Naas Line of the Grand Canal  

While  the water in this section of the Naas Canal (NL1) had been  distinctly opaque and grey -coloured  

in recent years, it was clear to the canal bed  when sampled in mid -July 2024.  The aquatic weed  

had not been recently cut and the channel supported a dense, submerged vegetation on this 

sampling occasion (Plate 3.3) . Seventeen macrophyte species were present at NL1, with nine  aquatic 

and nine  emergent species  (S. sagitt ifolia  was common to both categories) . 

 

The dominant aquatic plant present in 2024, as in 2023, was Callitriche obtusangula (Blunt - fruited 

Water -starwort), which was recorded with a cover abundance of 5 (>70%)  (Table 3.1) . (Because of 

the difficulty in accurately identifying Callitriche species, specimens from NL1 were sent to Richard 

Lansdown, author of the BSBI Handbook on óWater-starwort Callitriche of Europe ô, who confirmed 

the identity as C. obtusangula .) As is apparent in Plate 3.3, tall -growing stands of this submerged 

macrophyte occupied much of the channel and grew over and amongst m any  of the other submerged 

species  on this sampling occasion .  

 

Long , trailing strands of filamentous green algae, both Cladophora and Spirogyra , draped over much 

of the submerged vegetation in the channel, being recorded in each of the ten grapnel hauls. The  

invasive species  Elodea nuttallii  also grew abundantly (Table 3.1) and formed often discrete but 

dense stands of dark green vegetation that grew close to the canal  bed. As in 2023, this species was 

recorded with an abundance of 4 (31 ï 70%) in 2024.  Moderate stands of Elodea canadensis  

(Canadian Pondweed), now regarded as a naturalized species in Ireland, were  present here in 

summer 2024, often growing alongside the E. nuttallii stands. Localised stands of Oenanthe fluviatile 

(River Water -dropwort)  and Hippuris vulgaris (Marestail) were also present (Table 3.1).  

 

 

Plate 3.3:   Dense stands of Callitriche obtusangula  (Blunt - fruited  Water -starwort) in  the Naas 

Canal at NL1 in mid -July 202 4. 
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In 2023, a  single stem of the invasive species Crassula helmsii had been  retrieved in a grapnel haul 

from NL1. This was the first time that this species had been  recorded from any location in the Naas 

Canal , although it is known to be present at Robertstown (GCE1) on the Grand Canal . This  and 

adjacent sections of the Naas Canal was  thoroughly examined for the presence of this invasive plant 

in both 2023 and 2024 , but no further specimens have been recorded.  

 

As in previous years, Glyceria  maxima  clearly dominated the tall, emergent vegetation along both 

banksides at NL1 (Table 3.1 and Figure 3.1) , alongside  localised  stands of Phalaris arundinacea  and 

Phragmites australis . Small stands of the fringing herbs Berula erecta (Lesser Water -parsnip), 

Mentha aquatica  (Water Mint)  and Veronica beccabunga (Brooklime) were also present at the waterôs 

edge  (Table 3.1) . 

3.3.3.  Macrophyte Species and Assemblages in the Barrow Line (Grand Canal)  

Water levels at the four monitoring sites on the Barrow Line during macrophyte sampling were 

normal or just below normal for the time of year  and the water was clear at most sites (Plate 3.4) .  

 

Plate 3.4: Stands of trailing Common Club - rush ( Schoenoplectus lacustris ) occupy the full channel 

width at BL20 (south of Lock 20) on the Barrow Line in late July 2024.   

A total of 3 6 macrophyte species was recorded at the four Barrow Line monitoring sites in 202 4, 

comprising 2 2 aquatic and 1 6 emergent species ( Schoenoplectus lacustris and Sagittaria sagittifolia 

were common to both categories).  Among the aquatic species, only Nuphar lutea (Yellow Water - lily) 

was  present at all four sites. Among the emergent species, Alisma plantago -aquatica  (Water -

plantain) , Glyceria maxima (Reed Sweet -grass) , Iris pseudacorus (Yellow Iris) , Phalaris arundinacea 

(Reed Canary -grass) and Schoenoplectus lacustris (Common Club - rush)  were recorded at all four 

monitoring sites  (Table 3.1 and Figure 3.1) .  
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Figure 3. 1  Relative representations , based  on DAFOR abundance,  of the ten most 

common ly recorded  aquatic and emergent macrophyte  species  at WFD sites in the Naas 

Line , Milltown f eeder and  Barrow Line  in 2024 . (The figures presented are those recorded on 

the date of sampling and do not take into account prior weed cutting operations at these sites.)  

 

Dense trailing stands of S. lacustris continued to dominate the aquatic flora at the site downstream 

of Lock 20 (BL2 ) (Plate 3.4) . The growth of this species has been very vigorous at this site for the 

past number of years and its blanketing growth has impacted  the colonisation and establishment of 

some submerged  macrophyte species. This is reflected in the fact that t his site has consistently had 

the lowest diversity of aquatic species of those on the Barrow Line in recent years . Accepting this, 

both Chara  hispida  (Bristly Stonewort) and Juncus bulbosus var fluitans (Aquatic Bulbous Rush) grew 

amongst and beneath this trailing vegetation to form  numerous , low -growing and often dense 

vegetation stands  (Table 3.1).   
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Tall, emergent and continuous stands of S. lacustris  dominate d both banksides , when sampled in 

202 4 (Table 3.1  and  Figure 3.1 ).  Very tall , monodominant stands of Phragmites australis  occupied  

a section of the towpath towards the southern end of the monitoring site . Occasionally dense but 

discrete stands of Carex acutiformis (Lesser Pond -sedge), I. pseudacorus  and  Glyceria maxima  were 

present c lose r to the wetted margins .  One  small  stand of Baldellia ranunculoides (Lesser Water -

plantain), a species that is uncommon to rare in Irish canal systems, was recorded along the shallow 

margins at this site  (Table 3.1) .  

Even though the water levels at the Umeras (BL6) site had been affected by the adjacent Greenway 

construction works  in recent seasons , it continued to host by far the most diverse aquatic and 

emergent macrophyte flora of the four sites sampled on the Barrow Line. (Table 3.1). Among the 

aquatic flora, S. sagittifolia, J. bulbosus var fluitans and Ranunculus circinatus (Fan - leaved Water -

crowfoot) were the most abundant at the time of sampling, each with an abundance value  of 4  (31 

ï 70%) . The former species produced long stands of trailing leaves across the channel, while the 

latter two species formed more discrete but large stand closer t o the margins. In 2023, the channel 

was dominated by dense stands of Myriophyllum verticillatum  (Whorled Water -milfoil) while, in 

2024, this species was recorded in only one grapnel haul. Both  the broad - leaved P. perfoliatus 

(Perfoliate Pondweed) and the narrow - leaved Stuckenia pectinata  (Fennel Pondweed)  grew with 

moderate abundance in the channel. Occasional stands of E. nuttallii were present throughout the 

site. Three charophyte species were recorded in the channel, although none with any significant 

abundance (Table 3.1).   

While water sampling in August  2024, a fragment of highly invasive plant Crassula  helmsii was 

observed floating in the water at this site. The fragment consisted of a small length of stem and five 

pairs of healthy, green leaves. No C. helmsii  had been recovered in any of the grapnel hauls during 

earlier macrophyte sampling and a n examination of the site following water sampling  failed to 

uncover any further specimens. The site will be closely examined  in 2025 to determine if any stands 

of the species have become established.  

As in previous years, tall stands of S. lacustris, G. maxima and  A. plantago -aquatica dominated the 

emergent flora along the wetted margins on both banksides (Table 3.1 and Figure 3.1). Amongst 

this tall vegetation, a number of low -growing fringing herb species, including Mentha aquatica (Water 

Mint), Myosotis scorpioides (Water Forget -me -not) and Nasturtium officinale (Water -cress) were 

recorded.  A number of small patches of Baldellia  ranunculoides , first recorded at this site in 2023,  

were present in the shallow margins.  

 

The aquatic flora at the monitoring site upstream of Vicarstown  (BL10) was dominated , in 2024 , by 

three macrophyte species that possess long, trailing submerged leaves; these were S. lacustris, S. 

sagittifolia and  S. emersum  (Table 3.1). Beneath the trailing vegetation, robust and low -growing 

stands of dark green Fontinalis antipyretica (Greater Water -moss) carpeted the canal bed across the 

channel. Also occupying this shad ed habitat, but with less vegetative abundance, was the trailing 

Juncus bulbosus var fluitans . One stand of the broad - leaved pondweed species Potamogeton 
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praelongus (Long -stalked Pondweed) was recorded in 2024, where it had not been recorded  in 2021, 

2022 or 2023.  

 

Plate 3. 5: A sailing boat moving between  the well vegetated banks of the Barrow Canal north of 

Vicarstown (BL10) in August 2024.  

 

Tall , monodominant and commonly alternating stands of Phragmites australis and S. lacustris 

dominated both  banksides  (Plate 3.5) . Moderate stands of Phalaris arundinacea also grew in this 

habitat . Closer to the margins of the canal , tall and dense stands of Carex acutiformis (Lesser Pond -

sedge) formed continuous grassy stands . Other emergent species recorded growing along these wet 

margins included  A. plantago -aquatica, I. pseudacorus , E. fluviatile and  G. maxima  (Table 3.1).  

 

The aquatic flora in the Athy  section of the Barrow Canal (BL15) at the time of sampling in 2024 was 

carpeted  with long, tangled filaments of coarse  and slimy green algae, primarily Cladophora 

glomerata . Few surface scums were evident but much of the water column was filled with algae . 

Beneath the algal cover, Myriophyllum verticillatum (Whorled Water -milfoil) and M. spicatum (Spiked 

Water -milfoil) grew vigorously and produced large, trailing stands in the water column  (Table 3.1) . 

Normally the se Myriophyllum  species grew in discrete  stands,  but these often appeared to coalesce.  

The floating leaves from localised stands of Sparganium emersum (Unbranche d Bur - reed) occupied 

the water surface, in places.  In 2019 and 2020, the rare charophyte Tolypella intricata  was recorded 

from this section  but n o specimens of this species have been recorded here since.  

The emergent flora along the water margins at BL15 was dominated by monospecific stands of G. 

maxima , although occasional, dense stands of I. pseudacorus were also present. Very localised 

stands of A. plantago -aquatica, S. sagittifolia and Nasturtium officinale (W ater -cress ) were also 

recorded at the waterôs edge. Farther up the bank, isolated and occasionally dense stands of P. 

arundinacea  were also present  (Table 3.1).  
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Table 3.1 .         Abundance values for aquatic and emergent macrophyte species in Grand 

Canal sites east of the summit (GCE), the Naas Line, Milltown feeder and Barrow Line in 

summer 202 4 .  Abundance values -  Dominant (>70%) = 5; Abundant (31 ï 70%) = 4; Frequent  

(11 ï 30%) = 3; Occasional (3 ï 10) = 2; Rare (< 3%) = 1  

 
 

Name G
C

E
1

G
C

E
4

G
C

E
6

G
C

E
8

G
C

E
10

G
C

E
12

G
C

E
14

N
L1

M
F1

B
L2

B
L6

B
L1

0

B
L1

5

Submerged
Berula erecta 2
Callitriche obtusangula 2 5 3
Chara globularis 3
Chara hispida 2 5 3 2 3 2
Chara sp. 1 1 1
Chara vulgaris 3 2 1
Crassula helmsii 1 3 5 1
Elodea canadensis 2 3 1 1 3 3
Elodea nuttallii 1 4 4 4 2 2 1 4 3 1
Filamentous green algae 2 4 2 2 3 4 4 5
Fontinalis antipyretica 3 1 1 1 4
Hippuris vulgaris 3 4 2 2 2 2 2
Juncus bulbosus var fluitans 3 1 3 4 2
Lemna trisulca 1 3 4 1 2 2
Myriophyllum spicatum 4
Myriophyllum verticillatum 1 3 2 1 4
Nuphar lutea 1 4 2 1 2 3 2 1 2 2
Oenanthe fluviatilis 3 3 4 3 3
Persicaria amphibia 1 1 1 1 2 2
Potamogeton lucens 1 3 3 1
Potamogeton natans 2
Potamogeton perfoliatus 3
Potamogeton praelongus 1
Ranunculus circinatus 2 1 1 2 4 1
Sagittaria sagittifolia 4 5 4 5 4 5 3 2 4 4
Schoenoplectus lacustris 3 3 3 4 5 3 4
Sparganium emersum 2 2 1 3 3
Stuckenia pectinata 3
Utricularia vulgaris s.l. 1

Emergent
Alisma plantago-aquatica 1 3 1 1 3 2 4 2 1
Baldellia ranunculoides 1 1
Berula erecta 1 2
Butomus umbellatus 2 1 1
Carex acutiformis 3 2 3 2 3 2 4
Carex spp. 2 2
Cladium mariscus 1
Equisetum fluviatile 2 1 2 1 1 1 3 1 2 2
Glyceria maxima 3 4 5 4 3 4 4 2 2 4 2 5
Helosciadium nodiflorum 1
Hippuris vulgaris 2 1
Iris pseudacorus 3 3 3 3 2 3 3 1 3 3 2 3 3
Juncus inflexus 2 2 2
Mentha aquatica 1 1 1 3 1 1 2
Menyanthes trifoliata 1 1 2 1
Myosotis scorpioides 2
Nasturtium officinale 1 3 1
Phalaris arundinacea 2 2 2 2 2 3 3 2 1 2 2 3 2
Phragmites australis 4 2 1 4 5 3 2 4 3 2 4
Ranunculus lingua 2
Sagittaria sagittifolia 2 1 2 4 4 5 1 1 3 2 1
Schoenoplectus lacustris 3 1 1 4 4 4 4 1
Sparganium erectum 2 3 2 3 4 2 2
Typha latifolia 3 2 1 1 1
Veronica beccabunga 1
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3.3.4.  Macrophyte Species and Assemblages on the Grand Canal   

A total of 54 macrophyte species, including 31  aquatic and 26 emergent species , were  recorded from 

the 18 WFD monitoring sites on the Grand Canal during 20 24 (S. lacustris,  S. sagittifolia and S. 

emersum were common to both categories) . Grand Canal East (GCE) and Grand Canal West (GCW) 

sites supported 40 and 4 7 species, respectively  (Tables 3. 1 and 3. 2).   

 

 

Plate  3.6 : The WFD monitoring site at Blackhorse (GCE12) , with emergent River Water -dropwort 

(Oenanthe fluviatilis ) and dense stands of submerged and floating - leaved Arrowhead (Sagittaria 

sagittifolia) in July 2024.  

 

Species that were recorded at monitoring sites in GCE but not at sites in GCW in 2024 were ï

Helosciadium  nodiflorum (Foolôs-water -cress), Butomus umbellatus (Flowering Rush), Chara vulgaris 

(Common Stonewort), Cladium mariscus  (Great Fen -sedge) and  Nasturtium officinale  (Water -cress),  

while  species present at  GCW but not at GCE sites included -  five  Potamogeton species -  P. berchtoldii 

(Small Pondweed ), P. natans (Broad - leaved Pondweed), P. obtusifolius (Blunt - leaved Pondweed ), P. 

perfoliatus (Perfoliate Pondweed )  and  P. praelongus (Long -stalked Pondweed ), in addition to  Berula 

erecta  (Lesser Water -parsnip), Chara  curta (Lesser -bearded Stonewort),  Eleogiton fluitans (Floating 

Club - rush), Myriophyllum spicatum (Spiked Milfoil), Nymphaea alba (White Water - lily), Ranunculus 

lingua  (Greater Spearwort)  and Utricularia vulgaris  (Greater Bladderwort) (Tables 3.1 and 3.2).  

 

In 2024,  only  S. sagittifolia (Arrowhead) and I. pseudacorus (Yellow Iris) were  recorded at all 18 

WFD sites  on the Grand Canal ( Tables 3.1, 3.2 and Figure 3.2).  Five  species were present at all 

seven GCE sites ( S. sagittifolia, I. pseudacorus, E. nuttallii, Phalaris arundinacea (Reed Canary -

grass) and  Sparganium erectum (Branched Burreed) ), while S. sagittifolia, Iris pseudacorus, A. 

plantago -aquatica  and Schoenoplectus lacustris were recorded at all  11 sites on GCW  (Tables 3.1, 

3.2 and Figure 3.2) .   
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The three macrophyte species that have pose d most problems for navigation and for weed cutting 

crews on the canals over the years are S. sagittifolia, Schoenoplectus lacustris and Sparganium 

emersum . In particular, it is the narrow, streamlined and submerged (occasionally  floating )  leaves 

of each that have proved difficult to effectively cut, regardless of the type of weed cutting  machine  

employed. In 2024, S. sagittifolia was by far the dominant species in the Grand Canal, being present 

at all 18 monitoring sites and never with an abundance cover value of less than 2 (3 ï 10%) (Table 

3.1). It was particularly dominant at GCE sites , where it supported a cover abundance value  of > 4 

(31 -70%) at six of the seven sites but  was also a very prominent element of the aquatic flora in 

GCW, wh ere it supported a cover abundance value  of > 4 at six of the 11 sites (Table 3.2). 

Schoenoplectus lacustris was a feature at fewer of the monitoring sites on the Grand Canal, being 

recorded at three of the seven GCE and seven of the 11 GCW sites. At only three of these sites did 

this species occupy more bottom  cover than S. sagittifolia , these being GCW1 (Bond Bridge), GCW6 

(Georgeôs Bridge) and GCW20 (Cornalaur). Sparganium emersum was recorded at only six of the 

18 monitoring sites, two in GCE and four in GCW, and only at one site (GCW12 ï west of Daingean) 

with an abundance score > 4 (Tables 3.1 and 3.2). The three species were only recorded growing 

together at two sites ï GCE6 and GCW16.  I t is interesting that  S. emersum  is the dominant species 

among the three in the Royal Canal and particularly at RCE sites  (see Table  3.3 ).  

 

Up to 2021, Elodea nuttallii  had been categorised as an invasive species  for WFD canal classification 

purposes but, as it is now widespread throughout the canals and as no mitigation measures will 

bring about its removal or eradication, it had been removed from the invasive species list for these 

canals. In 2024, as in 2023, E. nuttallii  was recorded from 17 of the monitoring sites on the Grand 

Canal  and the only site that this species has not yet been recorded from is GCW1.  This species was 

a dominant feature, with a cover abundance value of 4, at four sites ï GCE4 (Sallins), G CE6 

(Ponsonby Bridge), GCE8 (Hazelhatch) and GCW8 (east of Rhode). The closely related  species Elodea 

canadensis (Canadian Pondweed) , now naturalised in Ireland, was  recorded at just seven sites and , 

generally, with significantly less cover abundance (Tables 3.1 and 3.2).  

 

 

Plate 3. 7:   Small stand of Flowering Rush (Butomus umbellatus), in flower, along the margins of 

the monitoring site at Clondalkin (GCE10) in July 2024 . 
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The invasive submerged macrophyte Crassula helmsii  (New Zealand Pigmyweed) has not expanded 

its range in the Grand Canal since 2021  and continues to be recorded from six  sites, two in GCE and 

four in GCW  (Tables 3.1 and 3.2) . This is encouraging as the plant has not demonstrated the 

explosive spread in the canals for which it is renowned elsewhere.  

 

Potamogeton  species , includ ing  Stuckenia  pectinata  (previously Potamogeton pectinatus ) , were well 

represented at monitoring sites in GCW, with representatives present at all sites bar GCW1 (Table 

3.2). Both P. lucens and P. natans were recorded at seven sites,  though  the former species grew 

with greater cover abundance at most (Figure 3.2). The other Potamogeton and Stuckenia species 

recorded were  P. berchtoldii, P. obtusifolius, P. perfoliatus and Stuckenia pectinata . Of the 

Potamogeton and Stuckenia species recorded in 2024, only P. lucens was recorded in GCE, and only 

with relatively low ab undance, at three sites (Table 3.1).  

  

 

 

Figure 3. 2  Relative representations , based on DAFOR abundance,  of the ten most 

common ly recorded  aquatic and emergent macrophytes at WFD sites in the Grand Canal 

in 20 2 4 . (The figures presented are those recorded on the date of sampling and do not take into 

account prior weed cutting operations at these sites. )   

 

Of the five  charophyte species recorded at WFD sites on the Grand Canal, Chara hispida  (Bristly 

Stonewort) was the most commonly recorded, at 11 of the 18 monitoring sites (Figure 3.2). It was 

the dominant aquatic macrophyte at GCE10 (Clondalkin), where it carpeted the canal bed with a 
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layer of deep, coarse vegetation that was inhabited by a diversity  of macroinvertebrate species. It 

was also a major component of the aquatic flora at GCW27 (LôEstrange Bridge ï see cover photo), 

where it grew on the silted canal bed alongside trailing stands of Juncus bulbosus var fluitans . The 

other charophyte species were less well represented and, generally, less abundant at monitoring 

sites (Tables 3.1 and 3.2).   

 

Table 3. 2 . Abundance values for aquatic and emergent macrophyte species in  the 

Grand  Canal  W est of the summit (GCW) in summer 20 2 4 .  Abundance values -  Dominant 

(>70%) = 5; Abundant (31 ï 70%) = 4; Frequent (11 ï 30%) = 3; Occasional (3 ï 10%) = 2; Rare 

(<3%) = 1 . 

 

Name G
C

W
1

G
C

W
4

G
C

W
6

G
C

W
8

G
C

W
12

G
C

W
16

G
C

W
18

G
C

W
20

G
C

W
22

G
C

W
24

G
C

W
27

Submerged
Callitriche obtusangula 1
Chara curta 1 1 2
Chara globularis 2
Chara hispida 2 1 1 1 2 3 3 4
Chara sp. 1
Crassula helmsii 1 5 1 2
Eleogiton fluitans 1 3 3
Elodea canadensis 1 1
Elodea nuttallii 1 2 4 3 2 2 3 3 2 3
Filamentous green algae 1 2 1
Fontinalis antipyretica 2 1 4 3 4
Hippuris vulgaris 1 1 1 1
Juncus bulbosus var fluitans 1 4 3 2 5 3 3 4
Lemna trisulca 1
Myriophyllum spicatum 3 1 1 1 1
Myriophyllum verticillatum 1 4 4 3 2 3
Nuphar lutea 2 3 1 2 2 3 2 2
Nymphaea alba 1
Persicaria amphibia 1 1 1 1
Potamogeton berchtoldii 2
Potamogeton lucens 3 3 3 4 3 3 3
Potamogeton natans 3 2 2 1 3 1 2
Potamogeton obtusifolius 1 2 3 1
Potamogeton perfoliatus 1 2 1
Ranunculus circinatus 1 2 3 2 1 2 2 1 1
Sagittaria sagittifolia 2 4 3 4 2 4 4 2 5 4 3
Schoenoplectus lacustris 5 4 2 4 2 3 3
Sparganium emersum 3 4 1 3
Stuckenia pectinata 1 3 2 1 2 3
Utricularia vulgaris s.l. 1

Emergent
Alisma plantago-aquatica 1 3 3 3 2 3 3 3 3 3 3
Berula erecta 1 1 1
Carex acutiformis 3 3 1 1 2 2
Equisetum fluviatile 2 2 3 3 2 1 3 2 3 3
Glyceria maxima 2 3 3 4 4 3 3 2 2
Hippuris vulgaris 1
Iris pseudacorus 2 3 3 2 3 3 4 3 2 3 2
Juncus acutiflorus 1
Juncus inflexus 1 2 2 2 3 2 2 3
Mentha aquatica 1 2 2 2 3 3 3 3
Menyanthes trifoliata 2 2 2 3 1
Oenanthe aquatica 1
Phalaris arundinacea 3 3 2 2 3 4 4 2
Phragmites australis 5 4 4 4 3 4 3
Ranunculus lingua 1 4
Sagittaria sagittifolia 1 3 1 2 3 2 3 2 1
Schoenoplectus lacustris 4 3 4 3 1 4 2 5 4 5 4
Sparganium emersum 3
Sparganium erectum 4 2 2 3 3 2 1 1
Typha latifolia 2 2 3 2 2
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Myriophyllum verticillatum  is a submerged macrophyte species that, in previous years, caused 

considerable problems for navigation in the Grand and Royal Canals. In recent years, however, its 

status as a problematic species in the canals has significantly diminished and, in 2024, the  species 

was only recorded at two GCE site (GCE1), with low abundance, and at six GCW sites. It reached its 

best vegetative expression at GCW6 and GCW8, where it was recorded with an abundance value  of 

4. No M. spicatum  was recorded at any GCE site and it was only recorded with low abundance at 

five GCW sites (Tables 3.1 and 3.2).  

 

The low -growing and deep green moss Fontinalis antipyretica was recorded, with low abundance, at 

2 of the seven GCE sites and variable abundance values  at 5 of the 11 GCW sites. At two of the 

latter sites, the species grew abundantly and was retrieved on most grapnel hauls. It is a species 

that appears to be better represented in the Royal Canal, where it was  recorded from 11 of the 17 

monitoring sites (see Section  3.3.5 ).  

 

 

Plate 3.8: Both margins and banksides of the monitoring site at Georgeôs Bridge (GCW6) supported 

dense stands of Common Reed (Phragmites australis) in July 2024.  

 

Among the emergent species, Iris pseudacorus was ubiquitous across all monitoring sites on the 

Grand Canal in 2024  (Tables 3.1 and 3.2 ). Glyceria maxima was the dominant emergent at the canal 

margins at many sites, particularly in GCE (Figures 3.1 and 3.2), forming more or less continuous, 

light green vegetation stands in the water and on the lower bankside margins. In the water along 

these margins, large and robust stands of Sparganium erectum (Branched Burreed) were a feature 

at 15 of the 18 monitoring sites  and at all of the GCE sites  (Tables 3.1 and 3.2). The tall, spear -

shaped stems of S. lacustris were the dominant feature along the banksides of most sites in GCW, 

being present at all 11 and dominant ( > 4) at seven of the sites (Table 3.2 and Figure 3.2). 

Phragmites australis (Common Reed) was also a dominant feature along the banksides of many 

monitoring sites (see Plate 3.8), being the dominant or co -dominant, tall emergent reed at eight of 

the 18 Grand Canal sites (Table 3.1 and 3.2). Farther up the bankside, scattered stands of Phalaris 

arundinacea (Reed Canary -grass) were recorded at all GCE sites and at eight GCW sites (Figure 3.2). 
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At the waterôs edge at sites throughout the Grand Canal, emergent, arrow-shaped leaves of S. 

sagittifolia gave aerial expression to the submerged stands of this species that dominated the aquatic 

flora at monitoring sites.   

 

Tall stands of A. plantago -aquatica were recorded  in the shallow water at the margins of all 11 

monitoring sites in GCW, but at just four sites, with low abundance, in GCE. GCE was the only section 

of canal examined that supported stands of Butomus umbellatus (Flowering Rush), and only with 

low abundance at three sites (Table 3.1). Of the fringing herb species recorded (e.g., Berula erecta,  

Helosciadium nodiflorum, Nasturtium officinale , Mentha aquatica ), the latter species was most 

widespread (Table 3.1 and 3.2).  

 

3.3.5.  Macrophyte Species and Assemblages on the Royal Canal    

Forty -seven  macrophyte species w ere recorded at the 17 WFD monitoring sites on the Royal Canal 

in 202 4. These comprised 2 8 aquatic and 22 emergent species  (S. lacustris,  S. sagittifolia and S. 

emersum were common to both categories) . At sites on Royal Canal East (RCE), some 2 3 aquatic 

and 22  emergent species were recorded, while west of the summit on Royal Canal West (RCW), 

some 2 5 aquatic and 1 4 emergent species were present (Table 3.3).  

 

Species that were recorded at monitoring sites i n RCE but not at  sites in RCW in 202 4 were  ï

Helosciadiu m  nodiflorum (Foolôs-water -cress), Berula erecta (Lesser Water -parsnip) , Callitriche 

obtusangul a (Blunt - fruited Water -starwort) , an un confirmed  Callitriche  species , Menyanthes 

trifoliata (Bogbean)  and  Oenanthe fistulosa (Tubular Water -dropwort) , while those species recorded 

at  RCW sites but not at  RCE sites were  ï Chara curta  (Lesser -bearded Stonewort ),   Juncus bulbosus  

var fluitans  (Aquatic Bulbous - rush) , Myriophyllum spicatum  (Spiked Water -milfoil), Potamogeton 

crispus (Curled Pondweed) and  P. perfoliatus  (Perfoliate Pondweed) (Table 3.3).  Glyceria maxima 

(Reed Sweet -grass) was the only  macrophyte species recorded at  all 17 WFD monitoring sites on 

the Royal Canal in 202 4. Phalaris arundinacea (Reed Sweet -grass ) and  Alisma  plantago -aquatica  

(Water -plantain) were each  present at 16 sites (Table 3.3  and Figure 3.3 ).  

 

Elodea nuttallii  (Nuttallôs Pondweed), previously categorised as an invasive species in Irish canals, 

was present at 1 5 of the 17 monitoring sites  on the Royal Canal in 2024. It had been r ecorded at 14 

sites in 2023 and at all  17 in 2022. Such fluctuations in recording species presence, particularly at 

sites where a species might be present with low abundance, is not uncommon when sampling aquatic 

species. Elodea nuttallii reached its best vegetative expression at sites in RCW, where it was recorded 

at each  of the seven sites and with an abundance value  of > 4 at four sites (Table 3.3). In 2023, this 

species had been recorded at six of the seven sites, not recorded that year at RCW5 (Kildallan 

Bridge), and all with an abundance value  of > 4. The related and naturalised species Elodea 

canadensis was very poorly represented in  RCW, present with low abundance at just two sites, but 

present at eight of the ten sites on RCE, al though never with an abundance of >3 ( 11  ï 30%) (Table 

3.3).   
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Another relatively low -growing and submerged macrophyte that was well represented at numerous 

sites on the Royal Canal was Fontinalis antipyretica (Willow Moss).  This species was present at six 

of the ten sites on RCE and at five of the seven sites on RCW, and with an abundance  value  of > 4 

at five sites (Table 3.3).  

 

 

Plate 3. 9: Dense filamentous algal growth at the closed -off Croke Park (RCE25) monitoring site in 

September 2024.  

 

Myriophyllum verticillatum  is a species that previously was regarded as highly problematic in the 

Royal Canal, posing problems for navigation, angling and even free movement of water. I n 2021 , 

the species was present at all 17 monitoring sites, with an abundance value  of > 4 at four sites . In 

2022, it was recorded from 11 sites (six on RCE and five on RCW), with an abundance value  of > 4 

at three sites . In 2023, M. verticillatum was present at nine sites and with an abundance of > 4 at 

only three sites. It is interesting that the recorded decline in both site presence and vegetation 

abundance has continued and, in 2024, this species  was recorded at just eight sites on the Royal 

Canal and with an abundance value  of > 3 at only three sites (Table 3.3).  The reason for this decline 

is unclear. The closely related M. spicatum  was not recorded at any of the monitoring sites on RCE 

and was present with low abundance at four of the seven sites on RCW ( Table 3.3).  However, at 

RCW5 (Kildallan Bridge), the species was the dominant submerged macrophyte and occupied 

practically the full water column, in places.  

 

The trailing and grassy - leaved macrophyte that has posed most problems for weed maintenance 

crews on the Royal Canal, and particularly RCE, in recent years has been Sparganium emersum  

(Unbranched Bur - reed). In 2021 and 2022, this species grew abundantly at monitoring sites and 

posed problems for navigation. In 2023, the species was recorded from just six sites, mostly in RCE, 

and at only four of these with an abundance value of > 4. In 2024, S. emersum was again a significant 

component of the aquatic flora and was present at eight RCE and three RCW site . At four of the RCE 

sites, the species was present with an abundance value of 5 (>70%) and at two with an abundance 
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value of 4 (31 ï 70%) (Table 3.3)  (see Plate s 3.10  and 3.13 ) . I n the Grand Canal system, the 

grassy - leaved and streamlined macrophyte  that pose s most problems for navigation is S. sagittifolia  

and , here,  S. emersum is present at relatively few sites ( see Section 3.3.4 and Tables 3.1 and 3.2).  

 

Plate 3.10: Floating - leaved  stands of Sparganium emersum (Unbranched Bur - reed), following weed 

cutting (note clear central channel) , in the Royal Canal at RCE6 (Thomastown) in July 2024.  

 

Six Potamogeton  species , including Stuckenia pectinata , were recorded from WFD sites on the Royal 

Canal in 2024, but none were widespread,  and few grew abundantly at any of  the monitoring sites 

(Table 3.3). Potamogeton natans (Broad - leaved Pondweed) was recorded at nine monitoring sites 

but never with an abundance value >3. While P. lucens (Shining Pondweed) was only recorded at 

three sites, it was a dominant feature of the aquatic flora at each. Potamogeton crispus (Curled 

Pondweed) was recorded at just one site (RCW1 ï Mullingar) in 2024, never having been recorded 

here before. Just a very small stand of the plant was detected, growing close to the canal margin.  

 

As in 2023, four charophyte species were recorded at monitoring sites on the Royal Canal in 2024 

(Table 3.3). Chara hispida (Bristly Stonewort) was the most widespread species, being recorded at 

six sites. At two of these sites, RCE9 (Moyvalley) and RCW14 (west of Ballydrum Bridge), it was 

among the dominant aquatic species, presenting coarse vegetation stands that grew in dens e 

cushions on the silted canal bed. None of the other charophyte species were recorded with any 

significant abundance (Table 3.3). N o specimens of the rare charophyte Tolypella intricata , recorded 

at RCE22 (Castleknock) in previous years, were recorded in 2024.  
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Plate 3. 11:  A diverse marginal flora along the margins of the Royal Canal at McNeadôs Bridge 

(RCE4) in July 2024.  

 

 

 

Figure 3. 3  Relative representations , based on DAFOR abundance,  of the ten most 

common ly recorded  aquatic and emergent macrophytes at WFD sites in the Royal Canal 

in 20 2 4 . (The figures presented are those recorded on the date of sampling and do not take into 

account prior weed cutting operations at these sites.)  

 












































