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1 Scope

This document provides a report on investigations into the wild Atlantic salmon mortalities that

occurred in the lower Ballisodare catchment in late June to mid-July 2024.



2 Background

Inland Fisheries Ireland (IFI) were made aware of initial reports of mortalities of wild Atlantic
salmon and distressed salmon displaying signs of disease at the Ballisodare Fishing Club CLG
(BFC) stretch of water in the lower Ballisodare system in Co. Sligo in early July 2024 (Figure
1). These incidences commenced in late June, with the first records of small numbers of
mortalities from the 28" June 2024. It was observed that certain dead and moribund fish
presented with varying combinations of Saprolegnia-like fungal infections around the gills and
dorsal region, haemorrhaging and some minor abrasive damage on the underside and
apparent gill abnormalities which included paleness, excess mucous and damaged gill
filaments. These observations were made concerning both fresh run fish and fish already in
the lower stretches of the river from the sea pool to the town bridge. Only wild Atlantic salmon
mortalities were recorded and no disease signs were observed in any other fish species in the

river.
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Figure 1 Location of recorded Atlantic salmon mortalities in Lower Ballisodare system (designated in red) in 2024.
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Water levels in the river had been low in the affected stretch in recent weeks, prior to, and
during the mortality event. Despite this, healthy salmon were considered to typically have the
capacity to navigate from the sea pool through the fish pass and falls stretch and into slower
resting river waters further upstream under such conditions. BFC who operate the fish pass
indicated that, in their experience, salmon undertake such migration successfully at baseline
water levels of 0.36 m to 0.37 m. BFC typically close the fish pass at a minimum threshold

water level of 0.34 m (Figure 2).

IFI Western River Basin District (WRBD) staff initially visited the fishery on the 3™ July to
investigate the issue after notification from BFC. IFI WRBD staff then contacted IFI Research
& Development (IFI R&D) who informed the Marine Institute (MI) Fish Health Unit (FHU) of the
matter and requested their expert advice. The MI FHU is the competent authority for fish health
in Ireland. The Ml FHU communicated with IFI/BFC on 4™ and 5™ of July and visited the fishery
on the 11" July, when they undertook representative disease sampling of six of the moribund

salmon. The MI FHU undertook further disease testing of five salmon on the 19" July.

¢ In line with recommendations, the BFC formally closed angling in their stretch of water on
the 11" July and implemented standard biosecurity/disinfection measures at the site with
the support of IFl. Appropriate signage was erected to inform the public of this and the
related biosecurity concerns.

e |Fl initially advised on the 10" July that the fish pass should be closed as a precaution to
limit the potential spread of disease until the Ml FHU investigated the matter and it should
remain closed until water levels were sufficient for salmon to freely navigate the falls stretch.

e Based on their site visit on the 11" July, Ml FHU advised that the fish pass should remain
open to:

o reduce potential stress on salmon prevented from migrating and the associated
potential for increased infection below the falls;

o enable healthy fish to migrate upstream to fresh water; and

o better facilitate the collection of mortalities by minimising the wash out of mortalities
with the tide.

e Based on this, IFI further advised that if there was adequate water for fish to migrate through
the falls stretch then the fish pass should remain open but not if salmon were likely to be
held up there.

e BFC closed the fish pass on the 13" July as the water levels were approaching the minimum
threshold for fish passage. It was agreed to keep the fish pass closed until the low water
conditions abated and to wait until significant rainfall was forecast to consider reopening the
pass to better enable fish to migrate through the lower reaches of the river.



After significant mortalities on the weekend of the 13" and 14" July, the IFI WRBD Director,
and IFI R&D Senior Research Officer, and the FHU Manager, and two Department of
Agriculture, Food and Marine (DAFM) veterinarians attended the fishery on the 15" July to
advise further on the situation. IFI WRBD staff who maintained an on-site presence throughout
the event were also in attendance. Two scientific staff from Atlantic Technical University Sligo
(ATU) were also separately present in the affected river stretch undertaking water quality
monitoring at the request of BFC. During their initial on-site observations, Ml FHU noted that
the fungal infection observed (Saprolegnia) is typically a secondary infection. These infections
are considered to be opportunistic in nature, occurring in compromised fish, previously
exposed to other stressors and are not thought to be the primary or sole cause of the observed
mortalities. In addition, the Ml FHU/ DAFM veterinarians advised that where feasible (i.e. in
accessible areas), any fish which were moribund and unlikely to survive, should be removed
from an animal welfare/infection pressure perspective. Such removals were undertaken by IFI
WRBD staff and BFC members with all recovered mortalities disposed of via a licenced

operator, in accordance with Regulation (EC) 1069/2009.

On the 16" July, the IFl Deputy CEO; and two IFI Environmental staff attended the fishery
along with other IFI scientific and IFI WRBD staff. During this visit, IFI Environmental staff
inspected the affected stretch and vicinity and undertook a series of water samples (n=17)
throughout this area, including in the estuary, below and at the lower falls, in the vicinity of
discharge points of potential concern and from the lower falls to the town bridge. In addition,
water samples were taken in Lough Arrow on the 19" July. Samples were sent to CLS for
analyses. ATU staff also undertook water monitoring at the request of BFC on the 15" and 17
July. An angling bye-law formally suspending fishing activities on the whole Ballisodare
catchment was enacted on the 19™ July as a precaution against any potential disease spread
that could occur in the absence of information that no such risk was posed. IFI, M| FHU, DAFM
vets and BFC met again on-site on the 23" July to review the situation and discuss

recommendations to reduce the potential for such mortality events to occur in future.

In advance of the expected significant rainfall on the weekend of the 20" July, IFI undertook a
risk assessment to set out the conditions to re-open the fish pass. Consideration was given to
the risks associated with 1) not opening the pass which would prevent salmon (including
potential new returns) transcending the lower falls and 2) re-opening the fish pass to allow any
fish below the lower falls the opportunity to transcend the falls stretch and migrate to the slower
resting river section further upstream. As preliminary indications from the FHU were that
transmissible fish disease was not a likely factor in the mortalities, and that salmon held up

below the lower falls for too long could become unduly stressed, it was decided to re-open the



fish pass if significant rainfall occurred and the river rose to levels to ensure with confidence
that fish could migrate through the falls stretch, with ease. As the river levels rose after the
significant rainfall overnight on the 19" and 20" July, the pass was re-opened on the 20™ July
and has remained open since then as river levels have remained high (Figure 2). No new fish

mortalities were observed since that time and any such records were recoveries of fish clearly
dead for a number of days.
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Figure 2 OPW water level data mid-June to late July 2024 in Lower Ballisodare (Station 35005). Threshold of 0.34m
is indicated by horizontal dashed line.
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(source http://waterlevel.ie - provided by the Office of Public Works.)
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Figure 3a Satellite view of section of Lower Ballisodare from river mouth to immediately above the lower falls
(WWTP = wastewater treatment plant). Inset image shows inner estuary and location of quarry (Source: Esri, Maxar,
Earthstar Geographics, and the GIS User Community).
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Figure 3b Satellite view of section of Lower Ballisodare river from above the lower falls to Ballisodare town bridge
showing series of stepped riffle-glide-pool reaches above lower Ballisodare falls. Blue dots = storm water outflow
points (Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community).
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3 Mortalities and salmon returns

3.1 Mortalities
Detailed records of fish mortalities have been maintained throughout the course of the incident.

In total, 1,079 mortalities were recorded (587 below lower falls; 470 in the stretch above the
lower falls and 22 in the fish pass). The first records of mortalities are from the 28" June. Up
to the end of June, 14 mortalities were recorded. Between the 1%t and 7" July, 55 mortalities
were recorded. There was a significant increase in recorded incidences of mortalities and
observations of diseased fish from the 8" July. However, no new mortalities were evident after
the 19" July with the sole mortality removed from the river on 215t July considered to be dead

for at least a few days based on its degraded condition (Table 1).

Table 1 Records of Atlantic salmon mortalities recovered in the Lower Ballisodare river in late-June to July 2024.

Date (aboveRIIZ\?er falls Below lower falls Fish pass Sub-total
to town bridge)
28/06/24 2 0 2 4
29/06/24 5 0 2 7
30/06/24 2 1 0 3
01/07/24 3 0 2 5
02/07/24 2 0 2 4
03/07/24 10 0 0 10
04/07/24 5 5 2 12
05/07/24 7 3 0 10
06/07/24 6 0 0 6
07/07/24 4 2 2
08/07/24 6 20 0 26
09/07/24 11 28 5 44
10/07/24 30 23 0 53
11/07/24 40 44 0 84
12/07/24 52 29 2 83
13/07/24 41 104 3 148
14/07/24 36 51 0 87
15/07/24 87 51 0 138
16/07/24 50 137 0 187
17/07/24 31 41 0 72
18/07/24 31 40 0 71
19/07/24 0 16
20/07/24 0 0
21/07/24 0 1
22/07/24 0 0 0
Totals 470 587 22 1079

Data compiled by BFC in association with IF|
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It should be noted that the records are of recovered fish mortalities observed in the river. They
may not reflect all mortalities that occurred. In addition, an unknown proportion of the

mortalities below the lower falls may have been ‘fall back’ from the stretch above.

3.2 Returns
Based on the fish counter from January 2024 to the end of July (31/07/24), 8,451 salmon have

run into the system with ¢. 3,000 to 3,500 salmon entering the system between the 15t to 13"

July (Table 2). This suggests a provisional mortality rate for the stock of 12.8%.

Table 2 Number of wild Atlantic salmon returning to
the Ballisodare system from January to July 2024.

Salmon returns
il (no. fish)
January 0
February 2
March 11
April 61
May 324
June 4,046
July 4,007
Total 8,451
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4 Results of water sampling and MI FHU disease screening

4.1 IFl water sampling

In general, the results of the IFI water sampling (Appendix 1) identified no specific issues of
concern that could be deemed responsible for the fish mortalities observed. However, it is
acknowledged that these water samples were taken in mid-July so are unlikely to have
detected any single pollution event which could have been responsible for initiating the
mortalities observed in late June and the subsequent mortalities observed to mid-July.

Water samples taken in the Ballisodare estuary including in the vicinity of Harringtons Quarry
showed it was compliant with its Discharge Licence DL (W)25. Samples taken at two locations
upstream of Ballisodare town show good water quality with no evidence of pollution. Samples
taken from the discharge of the Ballisodare Wastewater Treatment Plant (BWWTP) showed it
was compliant with its Wastewater Discharge Licence D0095-01 for all parameters, except
ammonia which showed an exceedance of the licence limit for this parameter. IFI have issued
a letter to Uisce Eireann requesting measures to be put in place to prevent further exceedances
of ammonia concentrations in their licenced discharge. The Environmental Protection Agency
(EPA) were also informed in relation to this exceedance. The EPA are the licensing authority
for the BWWTP and have informed IFI they are carrying out inspections in relation to this issue.
In relation to this, it should be noted that recent Annual Environmental Reports on the BWWTP
have found that its discharge was not compliant with the Emission Limit Values (ELVs) in
particular for ammonia-Total (as N) mg/l in 2021 and 2022; with ambient monitoring recording
a deterioration in ammonia (mg/l) concentrations downstream of the effluent discharge in 2023.
Furthermore, two ELV breaches of ammonia-total (as N) were recorded in 2024 on the 11"
April (over twice the ELV) and the 31t May (over four times the ELV). However, regulatory
results from the 26" June (just prior to the first recorded incidence of mortalities) show the
ammonia level under the 10mg/l ELV (reference: pertinent reports published on the Licence
and Enforcement Access Portal https://leap.epa.ie under Discharge Licence D0095-01).

IF| staff did respond to a report of pollution in the lower Ballisodare on the 7™ July specifically
in relation to observations of some ponded discharge in the vicinity of a storm water outflow
(SWO) SW002 discharge point at the Ball Alley in the upper-section of the affected stretch.
This was related to a blockage in the network which caused a temporary uncontrolled release
to the river (reference: reports published on the Licence and Enforcement Access Portal).
There was no flow from the SWO discharge pipe at the time of inspection by IFI but material
had ponded in a pool adjacent to the SWO. At the time, juvenile fish were observed swimming

in the area with no signs of distress. The low flow in the river had likely resulted in the discharge
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remaining in the pool and not being washed out. This pool was sampled on the 16™ July and
the results showed elevated levels of nutrients. It is considered that this outflow was very
unlikely to be responsible for the mortalities observed. IFI have highlighted this discharge point
to Uisce Eireann for follow-up mitigation as necessary and issued them a letter advising that
the discharge will be monitored and if a polluting discharge is found, samples will be taken with
a view to prosecution. In addition, the EPA made a site visit to this location on the 17" July and
have opened a compliance investigation in relation to the matter
(https://leap.epa.ie/docs/a398e867-f6c0-4966-b4d5-0c69b297cd68.pdf). Uisce Eireann is
required to take appropriate actions to resolve this issue without any undue delay and to
continue to provide updates to the EPA as per the site visit report.

In addition to the above, dissolved oxygen readings were taken on the 16" and 17" July in the
affected stretch of river and were within the normal range expected. Additional water sampling
taken on the 19" July in Lough Arrow showed the water quality to be good with no evidence of

pollution.

4.2 ATU water quality monitoring

Dissolved oxygen was measured at a number of locations above and below the lower falls on
the 15" July and all readings were within 9 to 10 mg/l O, with a water temperature of 18.2 °C
recorded. On the 17" July a water quality sonde was deployed in the Mill Pool above the lower
falls to ascertain water quality conditions in the river. The sonde measured water quality every
15 minutes and conditions were found to be suitable for salmonids over the deployment period.
Dissolved oxygen was measured again at a number of locations above and below the falls on
the morning of 20/07/2024 following heavy rainfall, and all readings were within 9.5 to 10.5mg/I

O, with water temperature of 16.1 °C. Refer to Appendix 2 for a report on this monitoring.

4.3 MI FHU disease screening

The MI FHU fish health reports can be found in Appendix 3 (11" July samples) and 4 (19" July
samples). Results indicated that there was no evidence of notifiable diseases and/or
transmissible diseases of concern in the samples analysed. Chronic spleen inflammation and
liver necrosis was observed in some of the samples taken. This is considered possibly to be
linked to the secondary Saprolegnia (fungal) infection, gill pathology and/or skin lesions
observed. Functionally significant gill pathology was observed in a number of samples with
varying levels of severity. This was considered to be consistent with exposure of the fish to an
environmental insult (waterborne irritant), which could have resulted in compromised

respiratory function. It was noted that standard phytoplankton monitoring coordinated by Ml as

14



part of their shellfish phytoplankton surveillance programme, recorded very high levels of a
diatom (Chaetocerous spp.) in their Drumcliff Bay site on the 17" June (1.1 million cells per
litre). This site is around 8 km from Ballisodare estuary and is the closest site where such
sampling is currently undertaken (Figure 4). This diatom has long spines which can affect fish
gills and is documented to result in finfish mortalities including of salmonids. Two other
readings on the 1%t and 8" July were much lower at 136,000 and 143,000 cells per litre
respectively, and a sample on the 15" July had a much lower reading again at 35,000 cells

per litre.

SO-DB-RP
Drumcliff Bay (SO-DB) 4 J

-
3
Sligo Harbour (SO-SH) & J

Ballysadare Bay (SO-BB)

Figure 4 Shellfish producti(_)n areas in Sligo (Ballisodare, Sligo Harbour and Drumcliff), with designated sample
points for biotoxin and phytoplankton sample submission and analysis within classified production areas.

Although gill damage was present, it was considered not to be at a level sufficient to be the
sole cause of the observed mortality. It is considered that the fungal infection observed
(Saprolegnia) is likely to be secondary in nature, as were the lesions, some of which were
infected with bacteria. Mechanical damage is also a likely contributing factor, causing lesions
which were then colonised by Saprolegnia and opportunistic bacteria. These infections were
considered to be opportunistic in nature, occurring in compromised fish, but are likely

contributing factors to morbidity, once present.
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5 Consideration of potential factors responsible for mortalities

The investigations undertaken have not identified any specific single factor to comprehensively
explain the unprecedented number of mortalities observed in the Lower Ballisodare between
late June and mid-July 2024. Based on the various sources of information available, it is
considered that a number of cumulative factors may have acted in combination to cause the
significant mortalities observed.

There is some evidence to suggest that a proportion of the affected salmon could have had
exposure to the excessive levels of the Chaetocerous diatom present at sea in the vicinity of
the Ballisodare estuary on their return journey to the river. Such an insult to the gills would
have negatively affected normal gill function and therefore, hampered normal oxygen uptake.
Without additional stressors, such as infection with Saprolegnia and bacterial infection of
lesions, such fish may have survived to be able to successfully run into and through the lower
system on their return despite the low water conditions. However, the low water conditions
experienced on return to the river mouth in combination with this insult to the gills, and the very
large numbers of salmon that returned to the river in a confined period, may have placed
additional stress on these fish when attempting to successfully traverse through the fish pass
and the stretch immediately upstream. It should be noted that there were no other incidences
of significant salmon mortalities reported in other river systems in the wider vicinity of the Ml
phytoplankton sampling site in Drumcliff Bay, including the Drumcliff River, in the same period

as the Ballisodare mortalities.

Some salmon had signs of abrasions on their underside which could have been a result of
attempts to directly jump the impassible falls and/or from evasive action from excessive
predator pressures in circumstances where large numbers of fish were confined to the river
mouth; smaller river pools; or by sand banks further out in the estuary at low tide. Some
abrasions may also have been a consequence of running the fish pass, although the
experience of BFC who operate the fish pass, consider that this is very unlikely to be the case
at the water levels encountered at the time of passage.

Salmon that successfully traversed the fish pass (and potentially impacted by the diatom) may
not have had the ability to migrate further upstream as they had expended their otherwise
normal energetic capacity to do so. As a consequence, this may have resulted in significant
numbers of salmon congregating in the pools above the falls in the low water conditions than
otherwise would be the case. These combination of stressors (and the abrasions in particular)

may have facilitated an increased susceptibility to infection by Saprolegnia and opportunistic
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bacteria, and ultimately hindered their normal ability to traverse the falls stretch to reach the
slower resting river waters further upstream and caused at least some of them to fall back

down again to below the lower falls.

In general, the results of the IFl water sampling identified no specific factors in the affected
stretch of river that would be considered substantial enough as the primary responsible cause
for the fish mortalities. It is acknowledged that the IFI water samples taken in mid-July are
unlikely to have detected any single pollution event which could have been responsible for
initiating the mortalities observed in late June and the subsequent mortalities observed to mid-
July. Nevertheless, the extended time period over which the mortalities occurred suggest that
a single pollution event in June or early July is unlikely to have been the cause. Indeed, a
single pollution event is likely to have affected other life stages or fish species present in the
river and potentially the inner estuary and this was not apparent in this case. The falls and the
stretch immediately above it appear to have been well-oxygenated at the time of water
sampling at least and in general, water temperatures were not unduly high for the time of year
throughout the period of mortalities. As such, a lack of dissolved oxygen alone in the river is

considered unlikely to be a notable contributory factor in the mortalities observed.

Although there were no significant ongoing or persistent discharges visually identified during
the site investigations, the recurrent pattern of ELV breaches for total ammonia at Ballisodare
Wastewater Treatment Plant in recent years and indeed for some periods sampled for the year
to date in 2024 is of general concern. Excessive levels of the un-ionized form of ammonia in
water (NHs) in particular is known to be toxic to fish. This parameter is not specifically
monitored as part of the discharge licence, with ammonia total (as N) assessed as standard.
Having said that, it is unknown whether this factor contributed individually or in combination
with other potential stressors to the mortalities observed in the Ballisodare from late June to
mid-July 2024.
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6 Recommendations

In order to mitigate for any future potential incidences of similar mortalities occurring in the

lower Ballisodare river, the following actions are recommended:

o Arisk analysis should be undertaken to assess all aspects of the river environment that
may have contributed to the mortalities observed and identify where any precautionary
and mitigation measures could be considered and implemented. This will be led by IFI.

o Weekly phytoplankton sampling should be undertaken in the Ballisodare estuary in
2025 immediately before and during the main return period of salmon to the river (early
May to late July). If this proceeds, Ml will provide IFl with the sampling equipment and
IF1 will conduct the sampling. Samples will be archived and analysed by Ml in-season
if notable mortalities become apparent. The value of this undertaking should be
reviewed in advance of the 2026 season.

e IFltoissue a letter to Uisce Eireann requesting measures to be put in place to prevent
further exceedances of ammonia concentrations in their licenced discharge (already
actioned).

o |Flto forward a copy of this report to the EPA for their further consideration particularly
concerning the exceedance of licence levels for ammonia (IFI to action).

e |FI WRBD Ballina should be notified of any future monthly breaches of ELVs at the
BWWTP as soon as they are known (IFI to request this).

o Consideration should be given by the responsible authorities to the feasibility of
monitoring for NHs and [NH]+* in the BWWTP discharge and appropriate limits defined
for ELV purposes.

o The feasibility of salvage/translocation of fish should be considered if similar
circumstances arise in future. IFI will consider this in further detail but a preliminary
assessment suggests that in practice this may be very difficult to undertake and
potentially prohibitively stressful for the fish.

e The IFI Barriers team should be engaged to assess where fish passage could be
improved in the affected stretch (IFI to action).

e Consideration should be given to implementing mitigation measures to reduce the risk
of mechanical damage / abrasive injuries to salmon where it may be feasible to do this.
BFC with the support of IFl WRBD should assess the fish pass and falls stretch in this
regard, taking parameters such as depth of water and numbers of fish into account.

¢ Consideration should be given to implementing water temperature monitoring during
the summer period in the lower Ballisodare system to enable the timely identification of

warm water conditions that may affect salmon and better inform their fisheries
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management there. This could be done via regular manual readings and/or installation
of an on-site temperature logger.

e |t was agreed by IFI and BFC that a more precautionary approach to determining the
appropriate levels to operate the fish pass should be implemented for the remainder of
the season with a preliminary threshold of 0.4m on the OPW gauge chosen to
determine this. BFC noted that salmon can typically run the fish pass fine at an OPW
gauge level of 0.36 m to 0.37 m and that 0.34 m is the minimum threshold that the fish
pass is typically closed. IFl WRBD and BFC will further consider and identify the criteria
for the future operation of the fish pass. In this regard, particular consideration should
be given to the appropriate precautionary minimum threshold water level for operation.
It was noted that other factors may also need to be considered in this context including
water temperature and the abundance of returning fish expected to be or present during
key periods.

e The quota for salmon harvest in the Ballisodare is 218 for 2024 with the system
assessed as attaining 103% of its conservation limit. 1,079 returning adult salmon were
recorded as mortalities during the recent fish kill. It should be noted that these represent
the documented mortalities recovered from the river and the number of actual
mortalities may be somewhat higher than this. The stock assessment model
conservatively forecast (75% likelihood) that 6,601 salmon would return to the river in
2024. Verified returns based on the fish counter in 2024 to end of July are 8,451.
Although up to date harvest figures are not immediately available, it is likely that a good
proportion of the quota is already taken. As a precautionary measure, it was advised
that management should give consideration to removing the harvest quota for the
remainder of the season and implement C&R-only angling to minimise angling

mortalities. A bye-law reflecting this was put into operation on 22" August.

In addition to the above, to further aid in the mitigation of any significant mortality event in
future, BFC intend to install a real-time water quality sonde monitoring platform in the bay
in order to provide an early warning system should any measured parameters be

exceeded.
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Environmental Officer Ailish Keane and NWRBD Environmental Officer Sean Gallanagh. The
MI FHU staff are acknowledged for their fish health assessments. The DAFM veterinarians are
acknowledged for their expert input (Brian Gormley and Gaetano Durso). Lisa Cronin (ATU

Sligo) is acknowledged for contributing the ATU water monitoring report.
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8.1 Appendix 1 IFl water sampling results

Complete Laboratory Solutions
[Tel] 091 574355

: ‘/"'/[Fn] 091 574356

= ..

e [Email]} services@cls.le
Complate Laboratory Solutions — [web] Is.]

CERTIFICATE OF ANALYSIS

Client : David Hn'nnqtnn {Investigative) Report Mo, ¢ 565151
Intand Fisheries Date of Recept i 16/07/2024
Teach Breac Start Date of Analysss 1 16/07/2024
Earis Isiand Diate of Report 1 0L/08/2024
Galway Grder Number tONA
Sample taken by ! Chant
| Lab Mo | 2 Test i Ref, | | Units |
1766431 | 1A Ballysadare Estuary 16/07/2024 @ 10:34 am 300m downstream | Suspended Solids R mgfl
from Butt ' TON as N R [ <01 [mgn |
R 121 Tmot |
. pH LR | B4 pF
ey Umti
<0.1 mgfl |
<0.005 | mgd
0.01 mgd
~ .
. =1.2 7| ugfl
0. mgdl
<06 | ug/l
<6
<06
1y gy
=0.6 gy
<0.6
£0.6 gl
<il.6 ug/l
0.6 | ugfl
0.6 ugdl
<0.8 ugdl
0.6 ug
1 ug/
<06 ug/|
<0.6 ugdt
<156 ugl
1 g1
1766432 | 2A Ballysadare Estuary 16/07/2024 @ 10:57am Opposite CQuarry 3 mg/l
Main Channel 1k D/S of Butt <0.6 ugdl
<15.6 g
0.6 gyl
2
| Tir <0.6 gt
anadi 2 ugdl
v Telli =0.6 uigdl
e : 1 0.6 | ug/l
s
f 2
E aurm, total LR =« 0.6 ugy'l
Antenony, total LR | <0.6 ugll
Arsenic, total LR 1 ugdT
Chromaurm, tokal LR 1 gt
Nickel, toal LR 1 ugdl
/! Zinc, total LR | <6 il
Ammaonia as N LR ]0.025 | mgd
Page 1 of 7 of Report 565151 Complete Labaratory Solutiong, Complete Laboratory Solutions (Medpharma),
Ros Muc, Connemara, i Linit 34 & Unit 8,
Co. Galway J Small Business Park,
f Tuam Road, Galway,

Symbol Reference - 1:17025 accredited; S:Subcontracted; R:Analysis qmed out in Ros Muc; MiAnalysis carmed out in MedPharma; FiField
test; 0:Tested outside hold tme.



Complete Laboratory Solutions
el] 091 574355
= [Fax] 091 574356

i iy Belutiona oy EEml}l] sarvicesiicls.ie
Copper, total LR | <12 ugdl
Phospharus as LR | <001 | mafl
PO
H LR |83 pH
Linits
Nitrite as N LR <0.005 | mgfl
Nitrate as N LR <0.1 ™t
Caleulared
TON as N LR | <0.1 mg/l
Coo LR 34 mg/!
Y]
1766433 | 3A Ballysadare Estuary 16/07/2024 @ 10:5%m 150m From Quarry | Suspended Solids A 393 gyl
Outflow Pipe CoD R |97 mgll
TON as N R | <01 mgl |
Nitrate as N LR <Q.1 mg.
. Calculated
X Hitrste as N LR | <0.005 | mgA
BH LR |81 pH
Linits
| Phasphorus as LR | 0102 [ maA
PO4-P
e | Copper, total R | <12 J]ug
- Arsenic, totsl R |9 U |ugh
| Ammonia as N R 121§
‘total , 285 | ﬁ_
N total = 11 Jf ug/l
total LR 5 J ugd
| Antmony, total LR 127 [ugh
A A 7
e LR
Cobalt, total LA I ugfl
Selersum, total LR |2 ugll
Temn!,un: total _ LR | <0.6 ugfl
Vanadium, total LR |14 ugf
Tin, total / LR | <0.6 g/l
Molybdenum, total [LR | 11 ugdl
Mlim' Ental LR <0.6 ug/l
| Total Heavy Metals | R | 369 ug/i
yilum, total A <06 ugll
00 Automated " <4 mig/
1766436 | 4A Ballysadare Eshuary 16/07/2024 @ 11:30am 2km O/S of Butt L 3 migyT
1 <06 | ugh
<i5.6 | ugh
4 ugy
<0.6 gy
1
<=0.6 ugdl
; <0.6 lgi
/ =0.6
— F <0,6 ugdl
<0.5 ug/|
=0.6 g
= 0.6 ugy
<0.6 ugfl
1 ug/l
<6 ug/l
y 0.802 | mgfl
/ 1 ug/!
S <1.2 | ugh
Page 2 of 7 of Report 565151 Complete Laboratory Solutons, Complete Laboratory Solutions {Medpharma),
. Ros Muc, Connemara, [

Co. Galway ' Small Business Park,
/ Tuam Road, Galway.

Symbol Reference - 1:17025 accredited; 5:Subcontracted; R:Analysis carried out in Ros Muc; MiAnalysis carmed out in MedPharma; FiField
test; O:Tested outside hold time. f



Complete Laboratory Solutions

[Tel] D91 574355

_f[

[Fax] 091 574356
Email] services@cls.ie

—
Complete Laboratory Solutions Teeeti] le i
Phospharus as LR | <0.01 | mall
PO4-P
Nitrite as N LR | «0.005 | mghl
Nitrate as N LR =<0.1 mag/l
Caleulated
TON as N LR | =01 mgfl
PH LR |83 oH
Urniits
oD LR |33 mgdl
Solids | LR |53
1766438 | 5A Ballysadare Estuary 16/07/2024 @ 12:35pm Quarry Dutflow LR_| <2 :ﬁ'*
Discharge-Fipe Sample 1 cop LR | <i0 mg/l
oH LR |76 pH
(%]
LR | 0.585 f?n-‘t
" LR | 0.607 | maA
LR | <0.005
LR | <0.00 ['mgA
- LR | <12 ugfl
— LR | <06 | ugh
. LR | 6.7250 | mg/l
LR [ 105 © | ug/
R_[ 38 1 |ugh
R | <08 [ugd
LR | <06 | ugll
T EE gy
R | =f.6 gy
LR |2 g/
LR | 0.6 | ug/l
LR 11 ugfl
=0.6 ugdl
LR | <0.6 ugdl
LR | <0.6
LR |15 ﬂ
| R 154 ugdl
LR | <0.6 | ugl
LR <1 mg/l
1766439 | 6A Ballysadare Estuary 16/07/2024 @ 12:37pm Quarry Cutilow LR <] mg/l
Discharge Pipe Sample 2 R 168 ugyl
R 15 ug/l
LR | <06 | ug/
A < 0.6 ugy]
LR | <0.6 | ug)
LR | <0.6 | ugll
; R | ugyl
A LA 1 ugy]
/ : A
—— LR | <0.6 | ugdl
LR |3
LR | <06 @T—
LR | <0.6 | ugd
LR |39 ug/l
LR | 107
R | 0.691 :%I
LR | <0.6 | ugd
;.f LR | <0.01 | mgh
Page 3 of 7 of Report 565151 Complete | ¥ Solutions, Comphete Laboratory Solutions (Medpharma),
Ros Muc, Connemars, ] Unit 3A & Unit 8,
Co. Galway Small Business Park,

Symbol Refersnce - 1117025 accredited; S:Subcontracted; RiAnalymis ﬂu'n!d out in Ros Muc; MiAnalysis carmed out in MedPharma; F:Field

f
I
/

test; O:Tested outside hold time,

.f

Tuam Road, Galway.
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Complete Laboratory Solutions
Tel] 091 574355
[Fax] 091 574356

c - ooy 8 . {ml}l} services@®cls.le
Nitrite as N LR | <0.005 | mghl
| Copper, total LR | <12 g/l
Mitrate as N LR | 0.682 [ mgd
Caleulated
TOMN as N LR 0.58 migd
oH LR | 7.7 ok
Units
coD LR | <10 mgdl
Sohds [ LR | <2 mail
1766440 | 7A Ballysadare River 16/07/2024 @ 15.05pm Opposite Apt Outifow LR | <3
(54.1240.2.W & 30,38.2W) TON as N LR 0116 | mgfl |
: oD LR |20 g/
pH LR |82 pH
Units
Nitrate as N LR 0.118 mg/
& Calculated i
- Nitrite as N LR «<0.005 | magf
Phosphorus 2 LR | <0.01 | mgh
PO4-P
Copper, total LR <l.2 ugyl
Ammonia as N LR | 0.069 mag/l
Arsenic, total LA | <0.6 g
k. Zing, total LR | <6 1 | ugh
Chiromaurm, total LR 0.6 | ug
- R_11 ug/|
LR <0,
total LR =0, uigdl
Cadmium, total LR «
i
Selenium, total LR | <06 [ ugh
Tellurium, tetal | [LR | 20.6 | ugl
Thal i, total | | LR |<0.6
Vanadium, tobal LR | <06 uig/
LR <0.6 g
Tin, total R | 0.6 | ugdl
i, ] <0.6 ugfl
| Total Heavy Metals | R <156 | ugll
BOD Automatedl | TR | <1 ma/l

/ ;
W N P ot Ve
/r AnnMarie Nee
,f Environmental Account

#

i — ! Manager

Sen balow for rest specifications and accreditation satus.
Thumpunvdwrd:mmmmm‘d‘uﬁﬂmhm but in full with the permission of CLE,
&5t iz an estimated count.

L5 will et Food, water and swabs samples wathin 24 hours of reces

whars samples have besn @ken by the Chant. results apply (o hhr:lmpllrsnnnn-d

f

Page 4 of 7 of Report 565131 Complete Laboratory Solutions, Complete Laboratory Solutions (Medpharma),

Ros Muc, Connernara, Unit 3A & Unit 8,
Co. Galway J Small Business Park,

Tuam Road, Galway.

Symbol Reference - 1:17025 accredited; S:Subcontracted; !I.Annl-.ruqrnedum.nmr-'lm M:analysis camed out in MedPhammna; FiField
test; QiTested outside hold time. f
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Complete Laboratory Solutions
[Tel] 091 574355
J [Fax] 091 574356

B [Email] services®cls.ie
Complets Laboratory Solutiorm [weh]

/£
y.
4
i —
f
Page 5 of 7 of Report 565151 :Fm':l!h Laboratory Shhl‘bﬂ‘l' Cﬂnl;:t; ::llhu?hll'y' Solutions (Medpharma),
s Muc, Connemara, J Unitt nit 8,

Co. Galway Small Business Park,
! Tuam Road, Galway,

Symbol Reference - 1:17025 accredited; S:Subcontracted; R:Analyss cth'md out in Ros Muc; M:ianalysis carmed out in MedPharma; F:Field
test; 0:Tested outside hold time.



lete Laboratory Solutions

[Tel] 091 574355
[Fax] 091 574356

=l ; g
t B0l - [Email] servicesi@cls.ie
FOREAL CHrnry Pew e [web] www.cls.je
[In-House Test Specification Expanded Measurement of | 17025 | [Isa** |
Uncertainty
| Suspended Sohds Cl5 13 /- 20.84 % Yes ) Yes
TON as N Wonelab CL5 38 +/- B.51 % Yes [ Yes
COD CLE 52 +/- 4.08 % Yes o Yes
pH CLS 26 +/- 0.133 pH units Yes No Yes
Nitrate as N Calculated Konelab CLS 39 +/- 0.45 @ 4 mp/i NO3-N Yes No Yes
Nitrite as N Konelab CLS 37 +/- 583 % Yes No Yes
25 POAP Kenelab CLS 35 +/- 24.55 %% Yes e Yes
Copper, total 1CP-M5 CLS 123 +/-11.28 % Yes o Yes
Ammonia as N Konelab CLS 40 +/- 5,13 % Yes No Yes
Arsenic, total ICP-MS CL5 129 +/-9.34 % Yes Pig Yes
Zing, total ICP-MS CLS 129 +H-9.38% Yes [ Yo
Chromiurm, total ICP-MS CLS129 +/- 8. Yes Mo Yes
Nickel, total TCP-MS CL5129 +/- 7.51 % Yes o Yes
Lead, total TCP-MS LS 15 +/-30@100ug/l Yes. No Ye£
Antimony, total ICP-M5 CLS +-13.23 % Yes No Yes
Cadmum, tokal ICP-MS CLS 125 +- 1041 % Yes No Yes
Cobalt, total ICP-MS CL5129 +/-0.785ug/1 Yes Fio Yes
Selenium, total ICP-MS (L5129 +/-0.985ug/| Yes No Mes
Telburium, total ICP-MS £151329 +f-0.8 Yas No V&g
Thalium, botal 1CP-M5 CL5129 +/-8. 3@ 100ugL Yes No | Ves
Vanadwm, total ICP-M5 CL5 129 +f- 11.72 % Yes [ | Wes
Molybdenum, total ICP-MS CL5129 +/- B.B2 % Yes ho T [ es
Tin, total ICP-MS CLS129 +/-0, 6@ 5ug/] . Yes No ] |Yes
Beryllium, total ICP-MS (L5129 +f- 1167 % S| ves Ng J | Yes
Total Heavy Metals Calculation includes ¥ o ) / Yes
sum of: Sh, As, Be,
cd, Cr, Ca, Cu, Pb,
Mo, Ni, S, Te, Tl, /
Sn, V, Zn il !
BOD Automated CLS 214 +/- 35.29 " Yes Yes
"Analysis carried out in & GMP spproved, FOA Inspected facliy [MedPharmas ste enly). I
**Laboratory Anabysis, Sampling, Fead Safety Monaring and Analysts an Comtrace ars all 150 9001 certified. /
Sample Condition on Receipt |
1766431 | 1A Ballysadare Estuary 16/07/2024 @ 10:34 am 300m | Good canditon - 16/07/2024
downstream from Butt
1766432 | 2A Baliysadare Estuary 16/07/2024 @ 10:57am Oppasitd Good condition d 16/07/2024
Man Channel 1km of Butt £
1766433 | 3A © Estuary 16/07/2024 @ 10:55am 150m | Good m&iu 16/07/2024
From Dutfiow
1766436 | 4A Ballysadare Estuary 16/07/2024 @ 11:30am 2km D/ Good 16/07/2024
of Butt
1766438 | SA Ballysadare E:umr wnmma @ 12:35pm Quarry | Good {aﬂtﬁm 16/07/2024
Qutflow Discha P ;
1766439 mlmm amrv 1sfu3.-’zuaa| 8 12: 3?mq-!'r' Good cendition 16/07/2024
iow Dhscha Py
1766440 | 7A Ballysadare River 1 n? 2 4 ® 15.05pm Opposite | Good condition 16/07/2024
Apt Outhfow (54.1240.2.W B 30,38.2W)
I.l"
Page 6 of 7 of Report 565151 Comglete Laboratony Sduhnrg. Complete Laboratory Solutions (Medpharma),
i Ras Mue, Connermara, / Unit 38 & Lnit 8,
Co. Galway ' Small Business Park,

Tuam Road, Galway.

Symbol Reference - 1:17025 accredited; 5:5ubcontracted; R:Analyss #‘n!d out in Ros Muc; MiAnalyss carmed out in MedPharma; FiField
test; O:iTested outside hold time.



Complete Laboratory Solutions
[Tel] 091 574355
; [Fax] 091 574356

Complets Laboratory Solutions R = E::xijli services@icls.ie

Y
—
¥
Page 7 of T of Report 365151 Complata Laboratory Sdi.rbﬂﬂl, Complete Laboratory Solutions (Medpharma),
Ros Muc, Connemara, f Unit 34 & Unit 8,
Co. Galway Small Business Park,

Tuam Road, Galway.

Symbol Asference - 1: 17025 accredited; 5:Subcontracted; R:Analysis m‘n:d out in Bos Muc; M:Analysis carmed out in MedPharma; F:Field
test; O:Tested outside hold time.
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Complete Laboratory Solutions
{Tel] 091 574355
> [Fax] 091 574356

Comgilets Labasratory Sohdions T %mi servicescls.ie

CERTIFICATE OF ANALYSIS

Clisnt  :  David Harrington (Investigativa) Repart No. CR- - -
Inland Fisheries Date of Receipt 1 16/07/2024
Teach Breac Start Date of Analysis 1 16/07/2024
Enrlz Island Date of Report 1 0ifDEf2024
Galway Dirgder Mumber : NfA
Sample taken by 1 Client
Lalb Test 4 It | Units
1TES442 | 18 C.Jinks 15/07/2024 @ 14:40pm Union Wood Road. Dwenmos | Suspanded Solids | LR =2 mgfl
River {54.15946028, -0.4892261 ) TOM #s N LR <0.1 mgll
CoD 1R 19 |
BH 1R |82 BH
- Units
Mitraks as N La | <01 mafl
Calculsted
Mitrte as N LR | <0008 | mg/l
Phosphorus as LR | <000 | mgdl
—— POM-F
Coppar, total A <13y |w
Ammonia as N LR_| 0.036 | mg/l

] <156 | ugll

1766443 | 28 C.Jinks 16/07/2024 @ 13.29m WS of Colloonay Bridge Mill Falls, 18 | <0k ugyl
Chwenmare River (54, 106771, -8,4922154) LR <1 mgil
| Hetals
| Tin, total

LR <06 um‘_
Flin kel [ 1R | <66 | ugi

r | . total L& <06 wig)f

— p‘i K m; total | LA 1 wgfl

; Tallurism. tetal IR | <06 ugll

[ Esdmium, total LR | <06 |uwgh

Selanmm, botal IR <0.E gl

Cabalt, tots] LR <0.6 wiall

Antimony, total LR <06 g/

iickal, total LR 1 wgfl

Chromium, toksl LR <0.6 walfl

_.." E total LR <0.6 ugfl

J Zinc, total LR <6 wgfl

f
Pt? 1eofd ufkwt 65152 Complete Laboratory Solutions, Complebe Laboratory Solutions [Medpharma),
Ras Muc, Connemara. i Undt 34 & Unit 8,

Co, Galway / Small Business Park,
'} Tuam Road, Gabway.

Symbel Referance - 1117025 accredited: SiSubcontractad: RiAnalysis carried out in Res Muc: MiAnalysis carried cut in MedPharmar FiField
test; OiTested outside hold time. !



o o e Complete Laboratory Solutions
[Tel] 091 574355
; [Fax] 091 574356

Compilate Laboratory Solrtions _— %Euhnﬂl] -]mﬂu‘mesbcls.w
| Copper, tutal IR | <1.2 gl
Arsanic, total 1R = 0.6
Armmanks 88 N LR | 0.036 Gl
Phosphorus as LR <01 mgfl
PO4a-p
Nitrate a3 N LR =0.1 mgfl
Calculated
gH LR B4 BH
Units
Hitrite a3 N L | <0005 [ mgfl |
COD LR 21 m|
| Suspanded Solids | 1R | <2 m
2 TON as N LR =0.3 mEI
17e6444 | 38 AK 5.1 mrn?f:u-lg 13.30pm 51 @ Sea Pool Ballysadare Fallz TON as N LA «f.1 1
| Suspended Sobds | LA |2 g/l
cob LA 22 Hg{l
- Mitrite as N LR [ «0.008 [ mg/l
BH LR |B.3 #H
LUnits
Mitrate a5 N 12 | <o gl
. Calculabed
Phospharus s LA | <0.04 gl
2.027 | mgfl
<06 | ugl
F3F 5;;
<6 g/
<06 [ wgl
-Ci.é wg/l
L g/
£0.6 | ug/
[<0.6 wg/l
8 u_g.f
<06 | ug/
<0.6 wg/l
<0.6 gy
<06 | ug/l
v-nld@ Eotal <06 wg/l
‘ﬁn‘ ﬂ IR o) 8 ﬂaf
R <156 | wgd
L | =3 mgll
LE 0.5 w
1TEE445 | 48 AX 5.2 16/07/2024 @ 13140pm 52 @ Seapooc| Ballysadare Fallz LR <0.6 ug/!
LA <1 mgil
[] <156 | wgf
s LR <06 g/
I,-" LR_| <0.6
— LR <0.6 uigdl
LR | <08 g/
LA = 0.8
LR | <06 ug/l
LA | «<0.6 | ual
1A | =06
LR <0.6 wafl
LR 3 ugyl
“4 Chramium, tatal LA <06 wg/l
; Lead, total LA 0.5 /1
Page I of 6 of Report 365152 Camplete Laboratory Solutians, Complate Leboratary Solutions (Medpharma),
- Rox Muc, Connamara, f Unit 34 & Unit 8,
Co. Galway f Small Business Park,

Tuam Road, Galway.

Symbol Aeference - 1117929 accredited ; S:Subcontracted: RuAnalysis l:-'nld out in Ros Muc: MrAnalysis carmied out in MadPharma: FiFeld
testy O:iTested outside hold time. !
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o o e Complete Laboratory Solutions
frel] 091 574355
[Fax] 091 574356

- " 5 — iﬂnagli services@ols. e
Zing, total LR | <& ugll
Coppar, total LR <1.2 ug/]
Arpenic, total Lk | <06 ug/l
Ammaonia ss N LE 0.028 mgfl
Phozphorus as LR =001 | mgfl
PO4-P
Nitrate as N LR | <01 mg/l
Caleulaied
pH LR |85 ok
unis
Hiitrite ss M LR <0.005 | m
C0D L |18 m
| Suspended Solids | LR [ 2 migfl
TON as M LR | <0.1 mg/l
1766446 | 5B AK 5.3 16/07/2024 @ 13:50pm 53 @ Seapool Ballysadars Falls TON as M LR | <0 !
. Suspended Solidi [ LR | =<2 ma/l
. cob LR |30 mag/l
Mitrite a6 N LR | <0.005 | mgfl
pH LR B4 L]
Linits
- Hitrate as N IR | <0.a mgfl
e Calrulatad I
- Phaspharus a8 LR <000 | mgfl
PO4P /
| Ammania as N LR | 0068 | mall
ic. tokal LR -cg ug/l
< ug/l
Zine, totsl A | <&@ ugll
Lead, total LR | <pe g/l
Chromium, total LR | <0.6 ugfl |
Mickel. tokal N ug)|
An ri 0.8 ugll
Cobalt, totel LR =0.6 wigfl
Selennem, LR .6 gl
Cadm <0.5 ugfl
Tellurium, LR | <0.6 wgfl
[ Molybdenum, total | L8 | <0.6 | ug/
Thallium, H LR | <06 ug/l
Vana LR | <0.6 ug/l
Tini LR | <0.& ug/l
Tatal Heawy [ <156 | ug/
LR | =3 mg/fl
Y i LR <06 ugfl
1766447 | 6B AK 5.4 18/07/2024 @ 13:55 34 @ Ssapool Ballysadars Falls: ‘,.f," otal Haawy B <156 | wadl
Fi Lr | =1 mg/l
] LR | <06 ugl
j ﬁum, total LR [ <06 /
— | Vanadwm, total IR | <0.6 gl
m, totsl | LR | <0.6
Tallurium, total LR | <08 g/l
Thallium, total LR 0.6 ug/l
Cobalt, tokal LR | <06 ug/l
Selanm, total LR =0.& ug/l
Antimany, total LR <0.6 gl
Cadmium, botal LR | <08 ug/l
f Nickal, total LR 1 ug)]
| Lesd, tokal LR | <0.6 ugll
Page 3 of § of Report 365152 Complete Laberatary idmn’. Complate Leboratory Selutions [Medpharma),
Rios Mur, Conmemara, Unit 34 & Unit B,
Ca, Galway Small Business Park,

Tuam Road, Gabway.

Symbol Reference - 1117025 accredited) S:Subcontractsd; RiAnalysis :.i'rlld out in Ros Muc) MiAnalysis carried out in MedPharma; FiField
test; D:Tested outside hold time.
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Complets Laboratory Solutions =

Complete Laboratory Solutions

[Tel] 091 574355
[Fax] 091 574356

EEmﬂﬂI services@cls.le
web] www.cls ie

Zing; total LR <6 ug/l
Chramium, total LR | <0.6 uglfl
Ammania as N LR 0.031 mgf!
Arganic, total LR | <0.6 ugll
Phosphorus as LA <001 mgﬂ
Poa-p

» tetsl LR 1.1 wafl
Nitrate as N LR <0.1 mafl
Caleulated
Mitrite 2= N LB <0005 | mgyfl
coD LR 17 mgfl
pH LA &.5 pH

Units

Suspended Solids LR =3 mg/l
TOM azs M LR <0, 1 mig/|

: AnnMarie
\ Envi tal Account
\ Manager

See below for vest specifications and accreditation status. ".
ﬂnnmnnhrmwlmmwﬂnlmhmmmmmhmf:m
5. 5 an estimated count i
LS willl twst food, nmﬂ:ﬂ:nmmﬂmﬂfﬂm
Whaere samples have been taken by the Cllent, results apply to the sampies 25 received.

|{‘

-(..
i 4
'
Page 4 of § of Report 565132 Complate Labaratory Sol.uucmf Complete Laboratory Solutions {Medpharma).
- Roa Muc, Connemm, Unit 14 & Unit 8,

Ca, Galway _,: Emall Buginess Park,
/ Tuam Rosd, Galway.

Symbol Reference - [117025 sccredited; SiSubcontracted; RiAnalysis :.l'r-d out in Fos Muwc; MiAnalyse carried out in MedPharma; FiField

test: O:Tasted sutside hold tirme.
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Complete Laboratory Solutions
[Tel] 091 574355
_,___.u-"‘"" [Fax] 091 574356

. sy k = {F_mail} servicesiicks. e
In-House Test Spacificati Expanded Measu tol | 17025 | GMP/FDA® 150°*
Uncertainty
Zuspended Sobds 18 13 +/- 20.84 & Yes Ba Yes
TOM as M Konelsh CLS 38 +/- 8.51 % Nesn MNa Yes
oD €15 57 +f- 4,40 % Yes Na Yes
BH CL5 36 4f- 0,133 pH uniks Va5 0T Yes
hitrate 35 N Calculated Eonelak CLS 39 /- 0.43 & 4 gl NO3I-N Ve MNa Yes
itrite as N Konelab CLS 37 #f= 583 % Yes Mo Yo
Phosphorus as PO4- Konelab CLS 35 +/- 24,35 % Yas Mo Yas
Copper, totsl ICP-WS CLS 125 +f- 11,28 % el Na Yes
Ammonia as M Konelab CLS &8 445,13 & \'-_:. y_u 'Yl_:
Argenic, total - ICP-MS CLS 125 +-934 % Yaw MNa Yes
Tine, total ICP-MS C15 139 TEETEY Yes Na Yes
Chrgmiym, total P-MS CLS129 4f- 838 % Y&z M Vg
Nicksl, total TCE-MS CL5129 - 791 % Yeas Ma Yes
Lead, total ICE-ME.C18 128 | +/-308100ugfl Yes Na Vs
Antimony, total ICR-ME 125 +-13.33 % Yes Mo Tes
Cadmium, total ICP-MS CLS 12% #f- 10.42 % Yes Ma Yz
Cobalt, total ICE-M5 C15128 4+/-0.7 @ 5ug)! Yes he Yoz
Selenim, total ICP-M5 L5129 +-8.38%ug/| Yen Na Yes
Tellurium, total ICP-M5 CLS129 OI-U.BM Yes Mg Yea
Thallium, total ICP-MS CL5128 +/-8.3 Yas Mo Yas
Vanadium, totsl ICP-M5 CLS 125 +f-11.72 % 2 Yad Na '] Yes
Molybdenum, total ICP-M5 CLE129 +f- 8.0 % Yes Na | | es
Tin, total ICP-M5 CL5129 +/-0.6@3ug/| Vas Na i [ ves
Barylium, totsl ICP-MS C15139 +f= 11.67 % 5| Vs Na J [ Ves
Total Heavy Metals Calculatsen inchedes Ho Mo ’K Yas
sum of: 5b, As, Ba,
€4d, Cr, €, Cu, b, /
Ma, Ni, Se, Te, T, {
So, W, In
BOD Automated CLS 214 +- 35.29 % Yes | Na Yes
“&nalysis carried out in 8 GV spproved, FDW inspected fadlity [MedPharma site anly].
"*Labarstery Analysis, Sampling. Food Safery Monitaring and Asalysts on Contract are all 150 3001 certified.
Sample Condition on Receipt |
1786442 1B C.links 16/07/2024 § 14:40pm Union Wood Road, Hood condition _' 16/07/2024
Dwenmos River (541946028, -8.4932261)
1766443 2B C.Jinks 16/07/2024 @ 13.2%pm WS of Coliooney Good condition _1 1E/07/2024
Bridge Mill Falis, Owenmors River (34186771, - ¥
B.4922154) A
1766444 | 38 AK 5.1 16/07/2024 @ 13.30pm 51 @ Sea Pool Gwdcu% 16/07/2024
Ballvapdare Falls
1766445 | 48 AK 5.2 16/07/2024 @ 13:40pm 52 & Seapool Goad condition 16/07/2024
Ballyasdare Falls .
1T7EE448 58 AW £.3 16/07/2024 @ 13:30pm 53 @ S-npn-ur % 18/07/3024
Ballyssdare Falls ¥ e i
17EE44T | EB AK 5.4 16072024 @ 13155 24 @ Seapoal Good condition 16/07 /2024
Ballyssdare Falls
!
hsl fofb nfﬂq]ﬂ:l H5152 Complete Laboratory Enlllbl:T Complete Laboratory Sclutions {Medpharmal,
Fos Mut, Conmemars, Fi Unit 34 & Unit 8.
Co. Galway ' Emall Business Park,

Tuam Roasd, Galway.

Symbol Reference - 117025 scoredited; S:Subsontracted; RiAnalysis l‘.FI‘-d out in Ros Muc: MiAnslysis cervied out in MedPherma: Fifeld
testy O:Tested cutside hold tirme.
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Complete Laboratory Solutions
{Tel] 091 574355
c - [Fax] 091 574356

T Emaill services@cls.ie
Compleie Laboratory Solutions %M] www.cls o
f
V.
rd
ip—
o
Plsﬂ Gofd kal‘ll:l 65152 Complete Labaratory 'Enhﬂ-r".. Complete Laboratory Solutions (Medpharma),
Rag Muc, Connemari, j Unit 3A & Unit 8,
Co, Galway ' Small Business Park,

Tuam Road, Galway.

Symbal Referance - 1:1702% accredited: S:Subcontracted; R:Analysis carried out in Rox Muz: MiAnalysis carvied out in MedPharma: FiFisld
tmzty OiTested cutside hold time. f
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Complete Laboratory Solutions
wl] 091 574355
: [Fax] 091 574356

= [Email] servicesBclaie
Campiste Laboratary Sokibiane -

CERTIFICATE OF ANALYSIS

Cliert 1 David Harrimgron {Tnvestigative) Repot N, 565133
Inland Fizhariss Ciatw of Recalpy 1 16/07/2024
Taach Breac Etart Date of Aralysiz 1807
Earfs [nland Diate of Report 1 OL/oRf2024
Gabriay Order Number A
Sample aken by Chiant.
Ho T ¥ Result |
1768448 m of Dischargs Pips Eallysadars River = [« 13
16/07/2024 @ 1402 pm TOMN as N LR 0.1
[&]v] LR %
BH iR | BA
LR | <01
LE =0, 008
) LR | 0.0t
L <l.d
A | 0033
I T |
LR | <&
o, o LR | <68
choal, total LR 114
Eag, toul LR 1{6
| Artimary, teaal L] K
Eadrmum, toml _‘4 30,8
£ T U . 4 L
Selenaum, toeal [ LR | <0.8
- &
LR | <0.f

B

LR |1
1766425 | 2C Handball Alley Galow Dischargs Pipe in Ballysadare River R 1113
1/07/2024 @ 14447 pm 2 2
LR 4
Uzlybde- ot ] F
LR | <86
¢ i, to LE |1
/ A | =06
i ol R | <0.6
4 L L]
Y, ot LR |32
| Leac LA |28
Cadrmium, total LR
- %)
Arganic, mt:F-i ¢
R
r 4 Eh 187
Ar a5 N LR | 0013
w | of 5 of Repem 585153 Camplets Labaratony Snlu.liu’: Complere uhnrm Salutiens (Medpharma),
e Aoz Muc, Connemara, Umit 34 & Umic 8
Co. Gabuay, Small Business hi:..
' Tuwam Rosd, Gabuiy.

Symbal Reference - 117023 acoradived: SiSubonntraced: lmmnu In R Muz: MiAnalysis carried out in MadPharma: FiFisld
twst: O:Tasted cutside hald tirme.



Complele Laboratory Solutions
[Tal] 091 574355
g __',.a-""'f [Fax] 091 3743506

—— [Email] servicesiciu.in
Campletn Laboratary Sobitorm ’ [web]
Phatphorus a1 PO4- | LR | 0.0 | mghl
B
NinTe a8 N LA_ | <0,008 | mgh
%, total LA | 43 ﬁ
[T L <i.1
Caloulansd -
az b R | =01
% 9 | ;3“_'
Units
17EEA50 | 3C HandBall Alley Y5 LOM Below Dizcharge Pipe Ballysadars River 154 %
@ 14:3%5pm
7.7 B
=
- mgfl
= [ | mgh
Fine, ton &2 7 g%
;l.'mldiwn.
Ml
3
h B | 10%
R F
1765451 | 4C Traatac Effusnt WWTP Ballysadare @ L311Bpm T ] 18
R |7
LE_| <0.6
R =08
L
R 11
F LR | <8.4
B =0k
/ﬂ J tatal LR |1
e . toal LR [ =086
g coeal L, 1
Cademiurn, b LR _| 0.8
[ F1
Laac, LB | <0.6
S
Qi JoCs LR | <0.&
] R |238
o CR | <06 |
4 as Pod- [LR [ 0366
Page of § of Beport 565151 Complate Lat y Sehutiony Complete Labaratory Salutions (Medpharma),
Fflog Muc, Connemars, / Unit 24 & Unit 8,

Co. Gabusy Small Business Park,
/ Tuam Rasd. Galway,

Symbaol Referencs - 1117025 acoredited) s:swrm:,ﬁwum im Ros Mucy MzAnalysis carried out in MedPharma; FiField
testi OhiTested cutside hald time.
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Complete Laboratory Solutions
[Tel] 091 574355
> _‘__.--""'f [Fax] 091 574356

— [Email] services@cls.ie
Camplets Laborstany Sobutions : [emis) i
- wocal
Copper, LA | =13
Mitrate & N LR | 0136 ﬁﬂ
L+
Fimrie s N A | B.053
CoD LA | 41 ﬁ
il LR 72
Sohdz |3 =
%L_ﬁ
TON s N LR 10228 |

AnnMarie Nee
. Environmental Account
—— Manager

Sow Leios tor bl dpecEcatione secd aciredalin Wil
mmm:ﬁuumwnﬂuumwmnmu
wil i ah muliraled Cound

CLE will bk Fstiel, wailbir e s ikl el wiliien 3 houis of receg,

Wahete Wi Suvi oo Lacen by The Chent, reacits apply 10 U darmgies @1 received,

Page § of 5 of Report 565153 Camphets Luberatory Saluticny, Complete Laboratnry Solutions {Medpharmal),
fas Muc, Connsmars, ! Urir 38 & Umit 8,
L. Gabway f Emall Business Park,
! Tuarm Road. Sakway.
Symbal Referencs - 1:17023 scoredied) S:5ubcontracmed; Rednalysis it in Red Mt M:Analysis carrisd sut in MedPhermai Firsld

mer 0:Tested eutside hald time
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Complats Laboratery Solutions
fTel] 091 574355
e "_,.‘-"'"H [Fax] 091 574336

e Lo - . [Email] services@cla.i=
i 4 ~ [web] maw.claie

Laad, taal

EF ﬁ‘\ili‘r é‘r‘ ?F E|'=‘ Eﬂﬂ q

\

1 vas

Il?mﬂf AR R S G R E

Wanadium, ol
TE ey Metals

FRIFRRE IR AR R R R (A AR EI

~=l]

i EF i‘ﬂi

—

g
H

800 Autarmated CLS 214 - 3539 %

F |
MWMHIWW FDA inepecied fscity (Medfrma uls ooly)
== Labaratary Andlviin, Senping, Food Sabety Monforrg end Ansfysis on Contrect sée all 150 SO0 1 carfied.

1766438 | 1C m!‘ﬁl Alley LIS of Discharge Pipe Ballysadare Aivel Geod ﬁ i :Ewgazd
4 v .

16807,

1TeLa4% | 3C Han Allay Balow erhlrgq Bipa m !.ﬂvndr- Geood conditipn ; 16/07/2024
River $56/07/2024 & 14143 f 4
T76a450 | 3¢ &y DJ5 10M Discharge Pigt G302 Londtion T6l07i 2024

R

TR e T S At FEN Mﬁ 1EJo7ja034
/.

=

Page 4 of 5 of Report 565133 Complete { aboratory Soltions, Complets Laboratory Sohtions {Medpharma),
Aoy Muc, Conremars, ' Urét 34 & Unit 8,
Small Business Pack,
Tuam Road, Gabway.

Symbol Referencs = 117025 sccredied; 5iSubcontracted; Mﬂrlkcﬁ'nd out in Res Muc: MiAnabysis carried out in MedPharmai FiField
test; DiTested outside hold time.
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Camplete Labaratory Solutions
[Tel] 081 574355
: i__,...-—"""d [Fax] 001 574358

= [Email] cls.i
Complen: Laboratory Solus e servicesScls.ie

.
F
I
e
Page 5 of § of Report 585153 Compllete Labaratory Solutions| Comgplete Laboratary Sohutions (Medpharmal,

Aos Mut, Conrsmara, ¥ Uret 34 & Unit &,
Co. Gabuay f Smsll Susiness Park,

i Tuam Road, Galway.

Symbal Refererce - [117025 acoredited; S:Subcontractad; RrAnalysis ﬂrrl-d ot in Ros Muci Midnakesia carried out in MedPharma; FiField
test; DiTested cutside bold time. f
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Complete Laboratory Solutions
{Tel] 091 574355
3 [Fax] 091 574356

— [Email] services@cls. e
Complete Loboratory Sobutions i [web] .

CERTIFICATE OF ANALYSIS

Chent : David Harmngton (Investigative) Report Ne. : 565730
Infand Fisheres Date of Receipt : 19/0772024
Teach Breac Start Date of Analysis 1 19/07/2024
Earis Island Date of Report :  0L/08/2024
Galway Order Number 1 NA
Sample taken by 1 Chent
1767888 uﬁwﬁmm @13 l—SnTl %ﬂﬂ R 0.1
. [, <.
[ CoD LR |18 mag/l
2 B.2 pH Units
g LR =0.1 mgfl
LR <{0.005
LR T0.01 ﬁ
1R | <12 ugll
LR 0.058
LR | <0.6 wig/|
R =6
LR | <0.6 g/
La =0.6 g/l
LR <0.6 ] ugfl
Il <0.6 | [ ug/
2 <0.6 | [ ugf
A =06 | | ug/l
LR <0.6 | g
LB <0.6
4 <. gyl
LR _;?{E- ug/|
um, tokal LR <0.56 ug/|
LR <0.6 ug/
Beryllium, total iR | <0.6 ug/l
Total Heavy Metals IR =<15.6 ug/T
[peepanite 7 g 12 o
BOD | | mg/l
1767889 | 2 A Balinafod Slipway Lough Arrow @ 12.40pm [ Suspended Sobds ¥ 7 mgdl
TON as M =01 magyl
" =156 [ug/l
LR 2 mg/l
E 3 <0.6 gy
e <0.6 ug/!
LR <0.6 ug/|
R <0.6 g/
2 <6 gyl
LR <0.6 ug/|
LR <0.6 ugd
- LR <0.6 g/l
LR 0,6 ug/l
LR <0.5 g/l
B ={.6 ug/l
2 =0.6 g/l
LR <6 /T
LR «<{.6 ug/l
LR 0.047 mT
LR <0.6 gyl
LR <001 ﬂ"rgﬂ
Page | of 3 of Report 365730 Complete Laboratory Solutions, Complete Laboratory Solutions (Medpharma),
Ros M, Cannemara, y Unit 34 & Unit 8,

Co. Galway / Small Business Park,
' Tuam Road, Galway.

Symbol Referance - 1:17025 acoredited; 5:Subcontracted; l:ﬁ.nabvm:?nui out in Ros Muc; M:Analysis camed out in MedPharma; FiField
test; O:Tested outside hold time. f
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Complete Laboratory Solutions
{Tel] 091 574355
- =" [Fax] 091 574356

O oy Sisiotors . EEm;I] servicesiols. ie

Capper, total IR [<13 ugll

[ Nitrate as N Calculated LR <01 mg/l
Nitrite a5 N LR <0.005 | mgfl
[521] LR 99 mg/l
pH LR B0 pH Urnits

AP e Pt Vea

Environmental Account
Manager

San balow for tast speciicasons and acoreditation FEatus.

Thiss report only relates to wems teszed and shallnot be reoroduced but in hull with the permission of CLS.
5L, 1 a0 estimated count.

CLS will st food, water and swabs samples within Hhup af recwipt.

‘Where camplas have been mken by tha Cm,mlm-_ﬁmn recmiwed, J

\

£
— F
'r'
Page 1 of 3 of Report 565730 Complete Laboratory Solutiong, Compiete Laboratory Solutions {Medpharmal,
Ros Muc, Connemara, / Urnt 34 & Unit 8,
Co, Galway / Small Business Park,
f Tuam Foad, Galway.

Sfmhl:l_ﬁ.a‘um - '.:1.?”.-".5.3‘:““”: S:Subcontracted; R:Analysis :inuiuut in Fos Muc; M:Analysis carried out in MedPharma; F:Field
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[Fax] 091 574356

Complete Laboratory Solutions
[Tel] 091 574355

# & v
Complets L Bokstions - {ir:;llll services@ols.ie
1n-House Test Specification Expanded Measurement 17025 | GMP/FDA" 1507
TOMNas N Konelab CLS 38 +5- 8.51 % Yes No Wes
Con €15 52 +- 4,48 % Yes No Y5
pH LS 26 +-0. Yes o Yes
Nitrate as N Calculated Konelab CLS 39 +-0A5@4 NO3-N Yes Mo Yes
Nitrite as N Konelab €15 37 +/- 5,83 % Yes ho Yes
Phosphorus as PO4-F 053 +5— 24.55 % Yes No Wes
Copper, total CP-MS CLS 1789 +i- 11.28 % Yes Mo Wes
Ammonia as N Konelab CLS 40 = 5,13 % Yes No Yes
Arsenic, total CPMECIS129 | +/-9.34% Yes o Yes
Zinc, tota CP-M5 CLS 129 +/- 5.38 % Yes Mo Wes
Chromium, total CP-M5 CL5128 +/- 8,38 % Yes No =
Pickel, total ICP-MS (15129 #/- 7.91 Yes NG Yes
Lead, tota TCAMS CLS 129 H-Zﬂ.ﬁl-m Wes No et
Antimony, total ICP-M5.CLS 179 +f- 13.23 % Yes o Yes
| Cadrmium, total ICP-MS CLG 129 +/- 10.42 % Yes o) Yes

Cobalt,_total 1CP-MS CL5129 +/-0.7@5ug/1 Yea Ho Wes
Selenium, total ICP-M5 CL5129 +/-0,985ug1 Yes Mo Wes
Tellurium, total ICP-MS 15129 +/0 Yes Mo Wes
Thallium, tots| ICP-MS CL5129 /8.3 Yes No. et
Vanadium, total ICP-M5 CLS 129 +- 11.72 % = Yes Ho Yes
Molybdenumn, total ICP-MS CL5129 - .82 % Yes No 1 ves
Tan, total ICP-M5 CL5129 +-0 Yea Ho | [ves
Beryllium, totsl ICP-MS CL5129 +f- 11.67 % Tes No [ |ves
Total Heavy Metals Calculation No No Yes

sum of: Sh, A=, Be, |

Cd, Cr, Co, Cu, P,

Ma, Ni, Sa, Te, T,

S, W, Zn
Suspended Solids €513 +/- 20.84 % Yes No Yes
80D Automated Os 214 +/-35.35 % Yes | ho Wes

*Analysis carmed cut in a GMP approved, FDA inspacted Ftnh]- {MadBharma sits anly).
**isbaratary Anabysis. Sampling, Food Analbysts on Contract

Safety Moninring an

are ol 150 $301 certitind,

No_| Sample 10 %&&g&_ggy-_
1767888 | 1 A Outfiow of Lough Arrow _©13.2 conditian 19/07/2024
1767689 | 2 A Ba pway Lough Arrow @ 12.40pm | Goad condition 15/07/2024

Page 3 of 3 of Report 563730

Symbol Reference - 1:17025 acoredited; SSMWRMM!WMMRDEM M:iAnalysis camed out m MedPharma; FiField
test; O:Tested outside hold tima.

Co. Galway

Complete Laboratory Solutions,

Complete Laboratory Sclutions {Medpharma),
Unit 3A & Unit B,

Small Business Park,
Tuam Road, Galway.
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8.2 Appendix 2 ATU water monitoring results

Ballisodare Fishery Water Quality Monitoring

The sensor was deployed upstream of the Fishery in July 2024 1o monitor
dizsolved oxygen lovels in the Ballisodare river following a large number of fish
mortalities at the fver mouth, with deployment details in

Table 1.

Tabile 1 Degiloyrimnt cetndy for AP-2000 sevicr i Bellnodee e

Sansor Aquaread AP-2000
Location deployed Above fish pass in Mill Pool,

Ballisodare river
Monitoring interval 15 minutes

Date & time deployed 17/07/2024 13:00
Date and time removed | 13072024 12:19
Total deployment time | 47 h 40 mins
Deployed by Lisa Cronin, ATU

Figure ! Dapl s \ocenon gf L2000 wowr gurley zomds m MY Poal Enlfoders Enwr,

Antecedent weather conditions were dry and warm with no rainfall for two days
prior to the sensor deployment. The rainfall data from Maet Eireann at Markrees
Castle weather station is plottaed with the water quality data

(httpsfwww. metlle/climate/available-data/daily-data).

Dats gathered by the AP-2000 sensor show suitable water quality conditions for
salmonids over the deployment period with summary statistics in Table 2.
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Tahia 2 Iy for ciata Iy AP 000 menaow i Ballnooians rver rom 1 0 500 o TR0

Statistic N Mean 5t, Dev. Min Max
Hourly rainfall (sm) 48 8.2 0.4 e 1.4
Temperature (deg.C) 190 17.4 &5  16.3 18.4
issclved Oxygen (X saturation) 190 181.8 2.6 97.8 107.4
Conductivity (uS/em) 19a 547.9 52.0 44X SE7
pH 1% 8.1 8.1 8.2 8.5
Ammonia (NH3} mg/l 150 8.01 0004 0.0 M
Ammonium (NHA) mg/1 198 0.1 8.8 0.87 8.13

o resd i e

Rainfall

Owver the deployment period, rainfall commenced in the late afternoon on
17/07/2024 peaking at an hourly rainfall of 1.4mm at 21:00 with rainfall ceasing
by 11:00 on 18/07/2024,

Dissolved Oxygen

The amount of dissolved oxygen present in waler is dependent on tamperature
with warmer waters holding less dissolved oxygen than colder waters. The
dissolved oxygen levels over the deployment period remined greater than the

B0% saturation preferred by salmonids although levels as low as 70%' can be
tolerated without adverse effects,

Dissolved oxygen values over 100% alr saturation can be 8 common OCoUFMENCE
and weare measurad over the deployment period. This can be caused by
photosynthetically active species (plants, algae, etc.) adding additional dissolved
axygan to the water and also dus to agitation ovar the rocky substrate in fast
flows.

Temperatura

Water temperature ranged between 16.3 and 18.4 *C, well below the upper limit
of 21,5°C for salmonids® outside of the reproduction season.

pH

pH varied little over the deployment period with values renging between 8.2 and
8.5, which is within the pH range for salmonids of 2pH 6 and spH 9°,

! (Kedly ot 8., 7007)
! firinh Stutute Book (=S8}, 1968)
! EPA Catchmants Unit, 2016)
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Conductivity

Conductivity in Irish freshwaters varies from 10pS/icm to 1000mSficm and in
unpolluted waters reflects the type of soils and bedrock over which the water
flows, dissolving lons which ks measured as conductivity . Conductivity valuses
were in the mid range, ranging from 429 to S87pS/em, with higher values during
the dry weather when initially deployed, and decreasing then due to dilution after
the rainfall

Ammania

Ammonia ocours in freshwater in two forms, n-ionised and ionised. Un-ionised
ammonia (NH;) is the most toxic to fish with mone NH; forming ot higher pH.
Ammonia affects the gills of fish by destroying the mucous layer but sub lethal

concentrations of ammaonia can also impair immune system leading to increased
susceptibility to disease.

Concentrations of ammonia (NH3) were below the recommended level of =0.02
mig/litre NH;*for salmonids and ammaonium (NH,) was also balow the
ammonium [imit of £1 mgfitre NH..*.

7> (3.

Lisa Cromin
25/07/2024
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8.3 Appendix 3 Report on disease testing (11" July samples)

Form MNe. A-155; Vi No.2.2; Status: Current; Approved Date: 2207/2024 Pagelof 5

National Reference Laboratory for Finfish,

]—*_'(;l ?‘{I:“ nﬂ marﬂ Molluscan & Crustacean Diseoses,

Oranmere, Co. Galway,

ma?’iﬂé’ ]”ﬁ'ff:ff{ff, ;[:;ﬂf;ﬂmm 387200 =

FISH HEALTH REPORT
FHU REPORT NUMBER: F/074/24 DATE ISSUED: 02/08/2024
CUSTOMER: Competent Authority SAMPLE LABORATORY I.D.: F/074/24
ADDRESS: Marine Institute SAMPLE RECEPTION FORM: A110-24-24
Rinville
Oranmore
Co. Galway
SITE: Ballisodare River DATE/TIME SAMPLED: 11/07/2024 11:30
SAMPLE DETAILS: 6 x Atlantic salmon DATE RECEIVED: 11/07/2024

DETAILS:

Six Atlantic salmon were sampled by the Fish Health Unit and screened for the pathogens detailed below. The
sample was taken in response to reports of high levels of mortality in fish returning to the Ballisodare River. Fish
1-4 were sampled from below the fish ladder and fish 5 and 6 were sampled from above the fish ladder. Water
temperature at the time of sampling was recorded as 14.8°C. This report includes an annex (1) which details the
phytoplankton results for Drumcliff Bay and Sligo Habour since May 2024. This annex report has been provided
by the Phytoplankton Unit, Shellfish Safety of the Marine Institute.

GROSS PRESENTATION OF FISH EXAMINED & SAMPLED

Fish 1, 2, 3, 5 and 6 presented with lesions on the dorsal and ventral areas. Fish 1 exhibited saprolegnia-like
infection on the gills and dorsal region. Fish 2, 3, 5 and 6 presented with haemorrhaging on the abdomen. Fish 4
presented without any obvious lesions, fungal infection or haemorrhaging.

VIROLOGY

Date/time processed: 12/07,/2024 10:12

Tissue samples {one pool of 4 fish; one pool of 2 fish) were tested for the presence of viral haemorrhagic
septicaemia (WHS), infectious haematopoietic necrosis (IHN) and infectious pancreatic necrosis (IPN) viruses by
cell culture (Test Method FHU-65).

The results of these tests were negative.

BACTERIOLOGY™*

Kidney swabs from six fish were plated onto tryptone soya agar (TSA) and Colombia blood agar (CBA) plates. After
incubation under standard conditions no significant bacterial fish pathegens were isolated.

*Non-accredited method
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Form Mo. A-155; Ve No.2.2; Status: Current; Approved Date: 22/07/2024 PageJof 5

HISTOLOGY*
Six fish were sampled for histopathology.
Histopathological examinations were completed by Pharmag Analytig Ireland, on behalf of the Marine Institute.

The findings are as follows:

None of the pathology observed indicated that the mortality was caused by a systemic infectious disease.

Saprolegnia like hyphae were present on some lesion sections, but not all. Saprolegnio is common on
compromised fish and is often a component of mortality in salmon migrating into freshwater. The primary
significance is however, uncertain in this case.

Spleen samples were indicative of chronic inflammation in all fish sampled. A link to skin lesions and Saprolegnia
infection is possible, and lesions are the likely explanation for the widespread mild systemic pathologies
described. It is uncertain whether Saprolegnia is the primary cause of skin lesions; mechanical damage is a likely
contributing factor and could be the initial cause of lesions, which were then colonized by Saprolegnia and
opportunistic bacteria. Internal parasitic infections may also be part of the spleen presentation.

Varying gill pathology was present, including indicatiens of water borne irritation, with the pathology observed
considered to be functionally significant in some fish. Elevated diatom levels (see Annex 1) recorded in the area
are a plausible cause for much of the pathology seen, but the severity of this presentation is too mild to be
considered the primary cause of mortality. The gill necrosis implies a more acute insult, but this presentation was
inconsistent. Bacteria were present in some fish, but their primary clinical significance is uncertain. These are
most likely opportunistic infections on compromised fish, but are likely contributing factors to morbidity once
present, There was no obvious cause for excess mucus described on gills, but not all waterborne irritants would
be visible on histology and other factors can lead to excess mucus production.

MOLECULAR

Date processed: 18/07/2024

Kidney tissue from six fish were screened for Renibacterium salmoninarum (Test Method MBU-125) by real-time
PCR. All samples tested negative

r
ex

F| _.-'I . -'Lri‘/l- ‘_,{l(?-_

Dr. Samantha White
Finfish Health Team Leader

Conditions:
1_This report relates only to the items tested by the laboratory
2_This report may not be reproduced, except in its entirety and only with prior agreement of the Marine Institute.
cc.  Motifications@marine.ie, Marine Institute, Competent Authority Regulation (EU) 2016/429.
Michael Millane, Inland Fisheries Ireland.
Gerry Merrick, Ballisodare Fishing Club.

*Non-accredited method
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ANNEX 1
) WWw,marnne.ie
Foras na lara &, institute mall@Emarine.ie
Flarine [nstitute [ # Jwlin]a]

PHYTOPLANKTON REPORT

The following document details the results of Phytoplankton screening for Drumcliff Bay and Sligo
Habour since May 2024, provided by the Phytoplankton Unit on behalf of the Fish Health Unit,
Marine Institute.

Report:

The Marine Institute operates a weekly nationwide programme in active dassified production areas
for the identification and enumeration of phytoplankton species {627/2019), focusing on thoss which
give rise 1o Harmful Algal Bloom events and those which produce toxins which accumulate in filter
feeding shellfish species.

in Siigo, there are three classified production areas: Drumcliff, Shigo Harbour and Ballisodare (Figure
1.). Whilst the Ballisodare production area is fully classified for mussels (Class B) there has been no
active commercial mussel production in the area since 2017, hence no les have been

for toan 2nd phytoplankion analysis since this time,

The adjacent shelifish aquaculture production areas of Sigo Harbour (approx. 6km away from
Balitsodare) and Drumciiff (approoc 10km from Ballisodare) are in active production. A review of the
weekdy phytoplankton analysis (Table 1.) results for these 2 areas since May 2024 shows the elevatsd
presence of species of the chain forming diatom genus Choetoceros, which is a known organism which
c&n impact on the health of fish. These species have been 2 continual presence in the Drumciif and
Sligo Harbour areas, where bloom levels of Chaetoceros species reached high cell densities in Drumciiff
of 2.5 million celis/L on the 20™ May 2024, and on a second ocgasion, > 1.1 million cells/L obsarved
onthe 17% june 2024.
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Figure 1. Sheiifish production areas in Sligo (Ballisodare, Sligo Harbour and Drumcliff), with
designated sample points for biotoxin and phytoplankton sample submission and analysis within

classified production areas.
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Location Code Location Sample Species Result

Name Date (celisfL)
$0-DB-DB Drumcliff Bay | 22/07/2024 | Chaetoceros (Hyalochaets) spp. | 163,323
SO-DE-DB Drumcliff Bay | 15/07/2024 | Chastoceros (Hyalochaete) spp. | 35,397
50-08-DB Drumcliff Bay | 08/07/2024 | Chaetoceros (Hyalochaete) spp. | 143,038
50-DB-D8 Drumcliff Bay | 01/07/2024 | Chaetoceros (Hyalochaete) spp. | 135,999
50-DB-DB Drumcliff Bay | 24/06/2024 | Chaetoceros (Hyalochaete) spp. | 15,525
50-DB-DB Drumcliff Bay 17/06/2024 | Chaetorceros (Hyalochaete) spp. | 1,137,121
50-DB-DB Drumcliff Bay | 10/06/2024 | Chaetoceros (Hyalochaete) spp. | 177,295
50-DB-DB Drumcliff Bay | 04/06/2024 | Chaetoceros (Hyalochaete) spp. | 22,356
S0-DB-DB Drumelitf Bay | 27/05/2024 | Chaetoceros (Hyalochaete) spp. | 52,200
$0-DB-DB Drumcliff Bay | 20/05/2024 | Chastoceros (Hyalochaete) spp. | 2,525,108
50-DB-DB Drumcliff Bay | 13/05/2024 | Chaetoceros (Hyalochaete) spp. | 40,986
S0-DB-DB Drumcliff Bay | 07/05/2024 | Chaetoceros (Hyalochaete) spp. | 1,480

Table 1- Cell densities {Cells/L) of the Chaetoceros species observed in Drumdiff from May —July 2024,
Blevated bloom densities observed on 20™ May and 17™ June 2024.

Yours sincerely,
e AL

Mr. Dave Clarke
Section Manager, Shellfish Safety.
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8.4 Appendix 4 Report on disease testing (19t July samples)

Form M. A-135. Ve Mo 1.2, Somn. Curresi Approvwed Bace: 12070004

y ¥ Lo ¥ for Finfizh,
!'(H'(,’j' na marﬂ‘ Malliescan & Crustacean Diseares,

Orommaore, Co. Gatway,

Marine [nstitute T, on s

FISH HEALTH REPORT
FHU REPORT NUMBER; F/O76/24 DATE ISSUED: 082/08/2024
CUSTOMER: Competent Authority SAMPLE LABORATORY L.D.:  F/076/24
ADDRESS: Marine Institute SAMPLE RECEPTION FORM: Al110-25-24
Rinville
Oranmore
Co, Galway
SITE: Ballisodare River DATE/TIME SAMPLED: 19/07/2024 11:45
SAMPLE DETAILS: 5 = Atlantic salmon DATE RECEIVED: 19/07/2024
(3 x male; 2 x female)

DETAILS:

Five Atlantic salmon were sampled by the Fish Health Unit (FHWU) and screened for the pathogens detailed below.
This subsequent sample was taken in response to continued reports of mortality in fish returning to the
Ballisodare River. Fish 1-3 were sampled from above the fish ladder and fish 4 and 5 were sampled from below
the fish ladder, At the time of sampling, mortality had decreased on the river system and very few maribund fish
were noted. The testing detailed herein, complements the initial sampling (F/074/24) carried out by the FHU on
11/07/2024, with findings reported to stakeholders on 02/08/2024,

GROSS PRESENTATION OF FISH EXAMINED & SAMPLED

Fish 1 to 4 presented with lesions on the dorsal and ventral areas, mild haemorrhaging on the abdomen, and pale
gills. Fish 5 exhibited moderate levels of lesions and haemorrhaging on the abdomen, with severe damage and
mucosal discharge on the gills.

VIROLOGY

Date/time processed: 23/07/2024 16:15

Tissue samples (one pool of 3 fish; one pool of 2 fish) were tested for the presence of viral hasmorrhagic
septicaemia (VHS), Infectious haematopoletic necrosis (IHN) and infectious pancreatic necrosis (IPN) viruses by
cell culture (Test Method FHU-65).

The results of these tests were negative.

BACTERIOLOGY®

Kidney, lesion and gill swabs taken from five fish were plated onto tryptone soya agar (TSA) and Colombia blood
agar (CBA) plates. After incubation under standard conditions, growth of two specific bacterial isolates were
noted for 4/5 fish on TSA plates. identification of both bacterial isolates were confirmed through the use of
primary and sacondary blochemical tests, alongside partial 165 ribosomal DNA conventional PCR and sequencing.

*Noo-accredited method
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Isolates were identified as Aeromanas Hydrophila and Aeromonas sobria. These bacterta were found in low levels
and are most likely opportunistic infections on compromised fish.

HISTOLOGY*

Five fish were sampled for histopathology.
Histopathological examinations were completed by Pharmagq Analytiq ireland, on behalf of the Marine Institute.

Saprolegnia infection and related gill pathology was severe on two fish, including one sampled below the ladder
Indicating that this fish has been in freshwater for a significant amount of time. Gill pathology consistent with
water borne irritation is widespread and largely chronic, pathology is considered functicnally significant in some
fish, most notably in fish 3. Bacteria were present on the gills of fish 4, but primary clinical significance is uncertain.

Liver necrosis seenin fish 1 and fish 5 is likely related to severe gill pathology, but could also be related to hypoxia,
toxic insult or infectious disease. Mild liver necrosis is also present in fish 3. Fish 3 showed significant gill pathology

but no Saprofegnia, indicating that Soprolegnio is not the key component in this presentation.
No signs of systemic disease were seen in other organs sampled in these fish,

Spleen samples are indicative of chronic inflammation in all fish sampled. A link to skin lesions, gill pathology and
Saprolegmia infection is possible. Skin pathologies are mild and non-specific; no infectious elements were seen.
Parasites are a common incidental finding in wild fish, cestodes and nematodes were present in the fish sampled
but a significant clinical impact is considered unlikely. indications of catabolic metabolism and Inappetence are
likely normal in migrating wild salmon,

MOLECULAR

Date processed: 02/08/2024

Kidney tissue from five fish were screened for Renibocterium soimoninorum (Test Method MBU-125) by real-
time PCR. All samples tested negative,

.‘/(.-I-LJJ{ =

Dr. Samantha White
Finfish Health Team Leader

Conditioni:
L Thia report relates only to the items tested by the isboratory
1 This report may Aot be reproduced, Sacept in i3 antirety and only with prior agresment of the Marine Institute
oo Motfications@marine ie, Marine Institute, Competent Authority Regulation (EU) 2016/429.
Michael Millane, Inland Fisheries Ireland
Gerry Merrick, Ballisodare Fishing Club.

“Non-accredited method
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Inland Fisheries Ireland
3044 Lake Drive,
Citywest Business Campus,
Dublin 24,

Ireland.

D24 CKéé

www.fisheriesireland.ie
info@fisheriesireland.ie

+353 18842 600
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