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EPA - PFAS Monitoring Survey - Study of Selected Sites on the River Brosna and River Shannon 2021 - 2022

EXECUTIVE SUMMARY

PFAS are a large group of man-made chemicals which have been used in industrial and consumer products
since the 1950s and are found in many everyday products. PFAS are often referred to as “forever chemicals”
due to their persistence in the environment. They have been found to cause harmful effects on human

and animal health, such as increased risk of cancers, high cholesterol, reproductive disorders, hormonal
disruption and weakening of the immune system'. Exposure to PFAS can arise from a wide range of sources
including ingestion of contaminated food and water, inhalation of PFAS particulates in household dust and
air and dermal contact with consumer products containing PFAS.

Three PFAS are currently restricted under the international UN Stockholm Convention on Persistent
Organic Pollutions and the EU Persistent Organic Pollutants Regulation; namely PFOS, PFOA and PFHXxS.
The Environmental Protection Agency (EPA) is designated as the competent authority for the EU Persistent
Organic Pollutants (POPs) Regulation and has obligations under the POPs National Implementation Plan.
One of these obligations is to carry out environmental monitoring to identify potential hotspots of POPs
contamination within the Irish environment.

In previous work completed by the EPA under the Water Framework Directive monitoring programme, the
River Brosna and Lough Owel were noted for increased levels of PFAS detections when compared to other
areas monitored across Ireland, particularly for PFOA. To investigate further, this study was undertaken to
analyse a range of PFAS compounds in water and sediment samples in the River Brosna. The nearby River
Shannon was included in this study, firstly due to its large catchment area which includes industrial and
domestic pressures, and also due to the River Brosna being a tributary, entering at Shannon Harbour, Co.
Offaly. Samples were collected from sampling points along the River Brosna, at six locations, and the River
Shannon, at nine locations, between June 2021 and February 2022.

Samples were collected on four separate occasions over the course of this monitoring campaign. Water
samples were collected at each of the 15 locations during the four sampling events, while sediments
samples were collected where possible. Including quality control samples, this totalled 120 water samples
and 26 sediment samples in this survey campaign. PFAS were detected in four locations along the River
Brosna and on one occasion in the River Shannon. This monitoring data suggests that PFAS are present in
the River Brosna, from the first sampling point RB_SWO06 upstream of Mullingar town, County Westmeath
as far downstream as RB_SWO03, Kilbeggan, County Westmeath. Although samples were not collected from
Lough Owel and Lough Ennell during this campaign, monitoring was previously carried out in Lough Owel
under the Water Framework Directive (WFD) monitoring programme during the latter half of 2019, PFAS
were detected during that monitoring period. The status of PFAS is unknown in Lough Ennell, however
PFAS were detected upstream and downstream of this lake.

This study can conclude that the investigated stretch of the River Brosna is a potential hotspot for PFAS,
in particular for PFOA. These findings together with available monitoring data from the WFD programme
would suggest that the waterbodies from Lough Owel as far downstream as Kilbeggan are potentially
impacted by PFAS and require further investigation, as detailed in the Actions Taken and Planned section
below. Further monitoring has been carried out in this area since the completion of this project and will
continue as necessary under the Water Framework Directive

1 HBMA4EU - Human Biomonitoring for Europe — https://www.hbm4eu.eu/hbm4eu-substances/per-polyfluorinated-
compounds/
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1. INTRODUCTION

Per- and Poly-fluoroalkyl substances (PFAS) are a large group of organoflourine compounds, the most
regulated and widely known of which are perfluorooctane sulfonic acid (PFOS) and perfluorooctanoic acid
(PFOA). Due to their unique chemical and physical properties, including those associated with repelling
water and oil, thermal and chemical stability, and surfactant properties, PFAS have been widely used in a
range of consumer products and industrial applications including stain-resistant fabric, non-stick coated
cookware and firefighting foams.

Due to the well documented negative effects of these substances on human health and the environment,
PFOS and its derivatives, were severely restricted under the Stockholm Convention? in May 2009, followed
by PFOA, it's salts and related compounds in May 2019. Their use is also prohibited (PFOS, PFOA and
related compounds), with some time-limited exemptions permitted, under the EU Persistent Organic
Pollutants (POPs) Regulation (EU) 2019/10213. In 2022, it was agreed by Parties of the Convention to add
PFHXS to the list of POPs under the Stockholm Convention and restrictions for use of PFHxS, its salts and
related compounds were added to the EU POPs Regulation in 2023. Perfluorocarboxylic acids ('C9-C14
PFCAS’), their salts and C9-C14 PFCA-related substances have been restricted under REACH Regulation
(EC) 1907/2006* in 2023. Several other PFAS are being evaluated for restriction under the Stockholm
Convention and/or are considered Substances of Very High Concern (SVHC) under the REACH Regulation
(EC) 1907/2006* and undergoing extensive investigations for potential risks posed.

In Ireland, the European Union (Persistent Organic Pollutants) Regulation 2020 designate the Environmental
Protection Agency (EPA) as the competent authority for the purposes of the EU POPs Regulation. The EPA’s
responsibilities include the preparation and maintenance of release inventories and, in consultation with
public authorities concerned and the public, the preparation of a national action plan and implementation
plan setting out how Ireland is meeting its obligations under the Stockholm Convention. The national POPs
regulation also set out the roles of public authorities concerned in relation to POPs including a general
obligation to cooperate with respect to obligations concerning POPs.

Under the POPs National Implementation Plan, the EPA has actions assigned to it covering nature and
extent studies for specific POPs, risk assessments for certain POPs in relevant environmental media and
including new and candidate POPs into relevant monitoring programmes. This environmental monitoring
study to identify potential hot spots of persistent organic pollutants (POPs) contamination within the Irish
environment was carried out in the context of these actions.

For this project, AECOM Ireland Limited were engaged to collect and process environmental samples,
while ALS Life Sciences were responsible for analysis of selected PFAS and pesticides in surface water and
sediment samples.

2 UN Stockholm Convention on persistent organic pollutants

3 Regulation (EU) 2019/1021 of the European Parliament and of the Council on persistent organic pollutants

4 Regulation (EC) No 1907/2006 of the European Parliament and of the Council concerning Registration, Evaluation,
Authorisation and Restriction of Chemicals (REACH)



http://www.pops.int/TheConvention/Overview/TextoftheConvention/tabid/2232/Default.aspx
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R1021-20210315
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02006R1907-20220501
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1.1 OBJECTIVES

The aim of this study was to collect representative samples of water and sediment along a selected
section of the River Shannon and River Brosna for PFAS analysis, to provide comment on findings and
recommendations for future studies and to add to our knowledge base around the extent of PFAS in the
Irish environment and so assist in determining the risks posed by these substances within the Irish context.
The main objectives were to:

1. Engage AECOM to collect representative samples along the River Brosna and River Shannon for analysis
of PFAS by ALS Life Sciences;

2. Determine the concentration of a range of PFAS within the River Brosna and River Shannon region;

3. Evaluate the potential impact and provide recommendations on the next steps.
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2. BACKGROUND INFORMATION

The EPA has carried out several studies relating to PFAS in recent years, results from which have highlighted
the potential risks posed to the aquatic environment and to human health, for example PFAS in fire-fighting
foams and contamination of fire-training sites as well as PFAS in landfill leachate, see EPA webpage on
PFAS® for further information. PFAS, specifically PFOS and PFOA, have also been detected at low levels in
several Irish rivers, lakes and transitional and coastal waters as part of the WFD Monitoring Programme.

A scoping study was completed in 2017-2018 under the EPA's WFD monitoring programme to gather
information on the 12 additional Priority Substances listed in the Environmental Quality Standard (EQS)
Directive revision 2013/39/EU, S.I. 386 of 2015¢. The analysis suite used included a number of different PFAS
compounds, including PFOS and PFOA. Twenty-four water sampling points were chosen in conjunction

with the EPA water catchments unit to find suitable locations which would give a representative data set of
Ireland’s inland waters. Sampling took place for the scoping study during four rounds from Autumn 2017

to Spring 2018. Twenty-one biota sampling points were chosen from the Inland Fisheries Ireland (IFl) 2017
sampling plan.

Results from the River Brosna were noted from this 2017/2018 study due to high levels of PFAS detected
throughout the scoping study sampling campaign, specifically PFOA which had recently been added to
the Stockholm Convention as a Persistent Organic Pollutant. PFOA was detected in this waterbody during
all four rounds of sampling, while PFOS, Perfluoroheptanoic acid (PFHpA), Perfluorohexanoic acid (PFHxA)
and Perfluorononanoic acid (PFNA) were detected in at least one sampling round during the 2017/2018
study. The sampling point, at Butler’s Bridge downstream of Mullingar, had the highest concentrations of
PFHpA, PFHxA and PFOA detected in the whole 2017/2018 study. PFOA was detected at 0.108 ug/L during
the final round of sampling in April 2018, while the average PFOA concentration at this sampling point
over the campaign was just under 0.049 pg/L. This is nearly 10 times higher than the next highest average
concentration level detected during this 2017/2018 study, which was found at Ringsend, Dublin. Biota
monitoring was also carried out as part of this scoping study in Lough Ennell, downstream of the River
Brosna site, which found no detects of PFAS in biota.

Due to the rotating schedule of monitoring under the WFD programme, at the time of this 2021/2022 study
there was no new data collected on PFAS in the River Brosna since the initial 2017/2018 scoping study.
However, monitoring was carried out in Lough Owel, upstream of the River Brosna, during the latter half of
2019 under the WFD programme. Analysis of this WFD monitoring data also indicates that PFOA is present
in Lough Owel, where the average level detected in the six month period of 2019 was approximately

0.008 pg/L.

The River Shannon is the largest river in Ireland, and has a large catchment area which contains a variety of
pressures, such as industrial discharges, urban waste water treatment plant emissions, etc. The River Brosna
is also a tributary of the River Shannon, joining at Shannon Harbour, Co. Offaly.

For the reasons outlined above, the EPA identified the River Brosna and nearby River Shannon area as a
suitable location to carry out further surveys for PFAS and initiated a study to investigate this further.

In consultation with the National Aquatic Environmental Chemistry Group (NAECG), additional samples
were taken during this survey to monitor pesticides and acid herbicides of interest in the River Brosna and
River Shannon. Although these results are noted here, these will not be addressed in this report. Field
measurements and field observations were also taken on site as part of this study to gather additional data
on the sample collection points. This information can be used to further understand the results gathered,;
however, this is also not addressed in detail in this report.

5 What are PFAS? - EPA webpage on PFAS

6 S.I. No. 385 of 2015 — European Union Environmental Objectives (Surface Waters) (Amendment) Regulation 2015.



https://www.epa.ie/our-services/monitoring--assessment/waste/chemicals/pfas/

EPA - PFAS Monitoring Survey - Study of Selected Sites on the River Brosna and River Shannon 2021 - 2022

3. FINDINGS

3.1 STUDY RESULTS

The sampling study consisted of 4 sampling events, starting in June 2021 and ending in February 2022.
Samples were collected at various points along the River Brosna (6 sites) and the River Shannon (9 sites),

as shown in Figure 1 below. 100 independent water samples (60 primary water samples and 40 secondary)
and 20 quality control samples were collected and analysed. In addition, 17 primary sediment samples,

9 duplicate sediment samples and 3 field equipment blanks were collected and analysed.
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Figure 1. Map of Sampling Points on River Brosna and River Shannon (Generated with Microsoft
PowerBI)

PFAS were detected in samples at five of the fifteen sites surveyed; one site on the River Shannon and
four sites on the River Brosna, see Appendix A for tabulated detections information and Appendix B for all
results. These detections from the study are summarised as follows:

e PFOS and PFHxS were detected in sediment at sampling point RS_SWO08 in the River Shannon during the
third round of sampling. PFOS was detected in sediment at a concentration of 0.0100 mg/kg Dry Weight
(DW), while PFHxS was detected in the same sample at 0.000502 mg/kg DW. This sampling location in
Carrick-On-Shannon had not been highlighted previously as an area of interest.
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PFOA was detected in sediment at sampling point RB_SWO06 in the River Brosna, during three rounds

of sampling. This sampling location is located beside the Greenway, downstream of Lough Owel, and
upstream of Mullingar town. This sampling point is also referred to as Cullion Fish Farm/Greenway in
Appendix B, however this sampling point description does not reflect on any operations in the locality

or on the status of the fish farm mentioned. PFOA was detected in sediment at a concentration of
0.0269 mg/kg DW during the second sampling round, a second independent sample did not detect
PFOA above the Limit of Reporting (LOR). During the third round of sampling two independent sediment
samples were taken, where PFOA was detected in both samples at concentrations of 0.00175 mg/kg DW
and 0.000796 mg/kg DW. PFOA was detected during the final sampling round at a concentration of
0.00269 mg/kg DW in sediment.

PFOA and PFDA were detected at RB_SWO5 in the River Brosna, these samples were collected at the Joe
Dolan Bridge downstream of Mullingar town. PFOA was detected in each of the four rounds of water
sampling ranging in concentration from 0.0258 pg/L to 0.0478 pg/L. This site had the highest detected
concentration of PFOA in water, and also the highest average concentration over the study period.

PFDA was detected in one of the two independent samples collected during the third sampling date at
sampling location RB_SWO05. This PFDA detect was on the LOR of 0.010 pg/L, while the second sample
was below the LOR of <0.010 pg/L.

PFOA was detected in all four rounds of water monitoring at RB_SWO04 on the River Brosna, downstream
of Lough Ennell, at Cloonagh. The PFOA concentrations detected ranged from 0.0120 pg/L and
0.0160 pg/L. These levels were lower than that detected upstream near Mullingar town.

PFOS and PFOA were detected at RB_SWO03 on the River Brosna in Kilbeggan. PFOA was detected in
sediment and water monitoring during all four sampling rounds; in water during rounds 1, 2 and 3 and
in sediment in round 4. PFOA was detected between concentrations of 0.0108 — 0.0133 ug/L during the
first three round of water sampling and detected in sediment during the final round at a concentration
of 0.00429 mg/kg DW. These concentrations of PFOA detected in water are consistent with those
found upstream at Cloonagh. PFOS was also detected in sediment during round four of sampling, at a
concentration of 0.00437 mg/kg DW.

3.2 LIMITATIONS OF STUDY

The laboratory limit of reporting (LOR) for water analysis used in this campaign on the River Brosna and
River Shannon is listed as <0.0100 ug/L for PFOS and PFOA, and <0.010 pg/L for all other PFAS analysed.
This method LOR is not sensitive enough to assess the data accurately against the existing Annual Average
Environmental Quality Standard (AA-EQS) values set for PFOS in the WFD Directive/EQS Directive, i.e. the
LOR of 0.0100 pg/L is over 15 times higher than the AA-EQS inland surface water value of 0.00065 pg/L.
The results generated in this study can be compared with the PFOS Maximum Allowable Concentration
Environmental Quality Standard (MAC-EQS) value of 36 pg/L, no detects were found to exceed this value
during the study.

The laboratory LOR for sediment analysis used in this campaign was 0.000500 mg/kg DW for all PFAS
analysis, however no PFAS substances have EQS assigned for the sediment compartment in the EU WFD
Directive at present. Therefore, concentrations in sediment could not be directly compared to a legislative
EQS value.

A number of detects were on or close to this LOR, however where consistency of detects across all
sampling rounds were found in these locations, it was interpreted that these results were accurate.
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PFAS were detected at significant values in some equipment field blanks, potentially due to the ubiquitous
nature of the substances being assessed. These substances are present in many consumer products and
clothing, therefore can be difficult to avoid. This coupled with low limits of detection, potential for cross
contamination and measurement uncertainty presented the potential for false positives. Two independent
samples were taken at each water monitoring point to assist data assessment. The addition of duplicates
was useful for further data assessment and the identification of outliers in the data set.

Samples were collected on four occasions between June 2021 and February 2022. This spread of sampling
should capture some seasonal variation, however this also limits the study when comparing to annual
average concentrations, such as the WFD AA-EQS values.
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4. DISCUSSION

The EPA has a role under the EU POPs regulation through its linked National Implementation Plan on
persistent organic pollutants to identify potential POPs hotspots. Following on from the WFD scoping study
results collected in 2017/2018, the River Brosna was identified as a potential area of interest and this study
was undertaken to increase knowledge on PFAS in the environment.

PFOA was the most commonly detected PFAS in this study, which was detected in four sampling locations
along the River Brosna both in water and in sediment. PFOA is persistent in the environment and can travel
long distances due to its mobility. PFOA also accumulates in biota and is considered toxic to reproduction’,
therefore further measures should be taken to minimise releases where feasible, such as identification

of any potential source(s) and reduction of emissions to the environment, where required based on risk
assessments.
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Figure 2 River Brosna PFOA Detections. PFOA was detected in three sampling rounds at RB_
SWO06 and detected in all four sampling rounds at RB_SWO05, RB_SW04 and RB_SWO03.
(Generated with Microsoft PowerBI)

The source of these PFAS is unclear and warrants further studies both upstream and downstream of
Mullingar. As PFAS are highly persistent and mobile within the environment the source could be difficult
to identify and could potentially be from legacy and/or active sources. Identification of the PFAS source(s)
along Lough Owel and the River Brosna should be prioritised to find if preventative measures could be put
in place to limit further PFAS discharges to waterbodies in this area.

7 European Chemicals Agency — PFOA Substance Information



https://echa.europa.eu/substance-information/-/substanceinfo/100.005.817
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These PFAS could potentially be present in Lough Owel and Lough Ennell, which were not sampled as

part of this study. This conclusion is based on the detects of PFOA downstream of both lakes, as well as
information gathered on Lough Owel in 2019 from the EPA WFD monitoring programme. This requires
further investigation and follow up as Lough Owel is a drinking water source for the area. Lough Owel and
Lough Ennell are also host to recreation water sports and activities. Further monitoring for a limited number
of PFAS will continue in the River Brosna region under the EPA's WFD monitoring programme, to inform the
status of these substances in this waterbody

PFAS were also detected in sediment samples at sampling location RS_SWO08, Carrick-On-Shannon, along
the River Shannon, during one round of sampling. This was not found in the duplicate sample, also taken
on this day. There is no indication of PFAS detections during other sampling rounds. Sampling locations
upstream and downstream of this point were examined from data collected under the WFD monitoring
programme, but show low level detects of PFOS and PFOA. As this was the only site on the River Shannon
which registered a detect during this study, this may require further investigation when more data in this
area becomes available.
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5. CONCLUSION

Based on the information gathered in this study and the previous data gathered from WFD monitoring,

it appears that there is a potential PFAS hotspot in the River Brosna, based on detects found at sampling
points RB_SWO06, Greenway, RB_SWO05 Joe Dolan Bridge, RB_SWO04 Cloonagh and RB_SW03, Kilbeggan.
Geographically this represents a region upstream of Mullingar town, County Westmeath, as far downstream
as Kilbeggan, County Westmeath as shown in Figure 2. There were no significant detections of PFAS in the
areas sampled along the River Shannon and the lower River Brosna, at RB_SW02 and RB_SWO01.

PFOA was the most commonly detected PFAS substance during this monitoring campaign, as it was
detected through all four rounds of the sampling campaign in the areas surrounding Mullingar town. There
is currently no environmental quality standard set under the WFD for PFOA. However, due to the rapid
changes in legislation and standards regarding PFAS, the EPA will maintain a watching brief and assess any
risks of PFAS in this area through further monitoring under the WFD monitoring programme. For example,
the WEFD Priority Substance List is currently under review, with 24 PFAS proposed to be added to the list?,
and an agreed EQS for some PFAS is expected in the near future.

8 Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL amending Directive 2000/60/EC

establishing a framework for Community action in the field of water policy, Directive 2006/118/EC on the protection of

groundwater against pollution and deterioration and Directive 2008/105/EC on environmental quality standards in the

field of water policy

10


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022PC0540
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022PC0540
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022PC0540
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022PC0540
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6. ACTIONS TAKEN AND PLANNED

Actions have been carried out based on the findings of this report, to date these include:

Westmeath County Council have been made aware of this study and an investigation is under way by
them into any potential active or legacy PFAS source(s) within the catchment. Areas for investigation and
further research include firefighting training sites, industry manufacturing process-sites that have used
or still use PFAS (including any historical use of PFOA), discharges to surface water or to sewer, landfills,
urban waste water discharges and sewage sludge. Work has been completed and is being finalised on
a further monitoring survey and investigations into any potential or legacy PFAS sources in this area.
These discussions between the EPA, Local Authorities Waters Programme (LAWPRO), Westmeath
County Coundil, Inland Fisheries Ireland, and Uisce Eireann have been very positive, with suggestions
on areas of further study and offers of assistance for this investigation. LAWPRO have taken the lead
and coordinated an ongoing investigative campaign, working in collaboration with Westmeath County
Council and the EPA.

The EPA Water Framework Directive programme for 2023 included PFAS monitoring of the River Brosna.
Due to the findings of this study, and to aid with further investigations in the area, supplementary points
are also being monitored for PFAS around Mullingar town. This will generate additional data at three
sites on the River Brosna in Mullingar and one site in Lough Owel. Data collected on PFOS and PFOA
from the WFD monitoring programme will be used to maintain a watching brief over this potential
hotspot and to inform the investigative plans. This data will be shared with the relevant regulatory bodies
and organisations. Consideration should be given to including biota monitoring in the River Brosna
region.

Uisce Eireann have also been made aware of these detects in the River Brosna region, and will
investigate any risks to public supplies within this area. Uisce Eireann have responsibilities in relation to
provision of public water supplies that cover the monitoring, safety and security of supplies. They will
have responsibilities for monitoring drinking water supplies for certain specific PFAS listed under the
European Union (Drinking Water) Regulations 2023 (S.I. No 99 of 2023°) from January 2026 and for risk
assessment of any public drinking water sources in this area. For private drinking water supplies, the
Local Authority will have responsibility for risk assessing these sources.

EPA will map potential PFAS hotspots, such as areas highlighted in this report, fire training sites,
industrial sites that use or have used PFOS/PFOA/PFHXS and areas where PFAS has been detected above
the general data set under the WFD monitoring programme. This will increase knowledge of potential
PFAS sources and PFAS monitoring data across Ireland and will aid with risk assessments and any further
investigations into PFAS detections in the future.

The EPA has added some extra monitoring sites across the country to the WFD Monitoring Programme
specifically for PFOS and PFOA. These sites were chosen based on a risk assessment of potential PFAS
sources. This additional monitoring will increase knowledge of PFAS around potential pressures across
other regions of Ireland.

9 S.I. No. 99/2023 - European Union (Drinking Water) Regulations 2023
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7. FURTHER INFORMATION

The existing Environmental Quality Standard (EQS) for PFOS under the Water Framework Directive (WFD)
for inland surface waters is as follows: The annual average EQS (AA-EQS) value is 0.00065 pg/L and
MAC-EQS value is 36 pg/L.

There is currently no EQS for PFOA under the WFD, but new proposals for water pollutants that include a
wider range of PFAS have been published recently by the European Commission™®.

The recast EU Drinking Water Directive (EU 2020/2184), implemented in Ireland by S.I. No 99 of 2023,
includes limits for total PFAS of 0.5 pg/L and the sum of 20 PFAS of most concern of 0.1 pg/L.

Water suppliers have responsibilities in relation to provision of public water supplies that cover the

safety and security of supplies. There are other key measures in the drinking water regulations that

will be relevant in considering PFAS nationally. The regulations require water suppliers to have a risk-
based approach to water supply which covers the catchment area, abstraction, treatment, storage and
distribution of water (Regulation 9 of S.I. 99 of 2023). This includes a requirement to carry out risk
assessment and risk management of catchment areas for abstraction points of water intended for human
consumption by July 12, 2027. Guidelines will become available outlining the required coordinated
approach for the protection of drinking water. This will include the respective roles, and responsibilities,
of the supervisory authorities and Uisce Eireann.

The EPA Drinking Water Advice Note No.8 contains guidance on hazard identification, risk assessment
and the preparation of action plans for the hazards identified. It includes a list of typical hazardous
events associated with each element of the supply. The potential hazard from PFAS in the source/
catchment should be considered in this hazard identification.

For comparison, other regulations and trigger values/limits in place or in draft across different countries
at the time of this report, as shown in Table 1 below, may also be useful.

10 Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL amending Directive 2000/60/EC

establishing a framework for Community action in the field of water policy, Directive 2006/118/EC on the protection of

groundwater against pollution and deterioration and Directive 2008/105/EC on environmental quality standards in the

field of water policy
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022PC0540
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022PC0540
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022PC0540
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022PC0540
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Table 1 - Trigger Values from Other Countries and upcoming EU Legislation

Concentration (pg/I

Substance(s)

PFOA

*Comparative
value Only

Total PFAS

Sum of PFAS

PFOS

Per- and poly-
fluorinated alkyl
substances (PFAS)

- sum of 24
**Proposed

unless otherwise
stated)

10

0.56

0.01-0.1
0.0003
0.000004

0.5

0.1

0.00065 (AA-EQS)
36 (MAC-EQS)
0.00013 (AA-EQS)
7.2 (MAC-EQS)

9.1 ug/kg

Sum of PFOA
equivalents
0.0044 (AA-EQS)
Sum of PFOA

equivalents 0.077 pg/kg

0.0044

Human health
- recreational
water

Drinking water

Drinking water
Surface water

Drinking water

Drinking water

Drinking water

Inland surface
waters

Other surface
waters

EQS Biota

Inland Surface
Waters and
Other Surface
Waters

EQS Biota

Groundwater
Quality Standard

Heads of Environment Protection
Authority Australia and New Zealand™

Heads of Environment Protection
Authority Australia and New Zealand?®

UK Drinking Water Inspectorate'?
NL RIVM'
US Environmental Protection Agency™

Directive (EU) 2020/2184 - Drinking
Water Directive'™

Directive (EU) 2020/2184 - Drinking
Water Directive'

Directive (EU) 2013/39/EU — Amending
WFD 2000/60/EU®

COM(2022) 540 - Proposal for a
Directive of the European Parliament
and of the Council amending Directive
2000/60/EC establishing a framework
for Community action in the field of
water policy, Directive 2006/118/EC
on the protection of groundwater
against pollution and deterioration
and Directive 2008/105/EC on
environmental quality standards in
the field of water policy”

PFAS National Environmental Management Plan Version 2.0 January 2020 — National Chemicals Working Group of the
Heads of EPAs Australia and New Zealand

Guidance on the Water Supply (Water Quality) Regulations 2016 specific to PFOS and PFOA concentrations in drinking
water United Kingdom Drinking Water Inspectorate (DWI).

Risk limits for PFAS in surface water. Translation of the health-based limit value of EFSA into concentrations in water —
Netherland RIVM

United States Environmental Protection Agency (USEPA). 2022. Drinking Water Health Advisory for PFOS.

Directive (EU) 2020/2184 of the European Parliament and of the Council of 16 December 2020 on the quality of water
intended for human consumption (recast)

Directive 2013/39/EU of the European Parliament and of the Council of 12 August 2013 amending Directives 2000/60/EC
and 2008/105/EC as regards priority substances in the field of water policy

Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL amending Directive 2000/60/EC
establishing a framework for Community action in the field of water policy, Directive 2006/118/EC on the protection of
groundwater against pollution and deterioration and Directive 2008/105/EC on environmental quality standards in the
field of water policy



https://www.dcceew.gov.au/sites/default/files/documents/pfas-nemp-2.pdf
https://cdn.dwi.gov.uk/wp-content/uploads/2021/01/12110137/PFOS-PFOA-guidance-2021.pdf
https://cdn.dwi.gov.uk/wp-content/uploads/2021/01/12110137/PFOS-PFOA-guidance-2021.pdf
https://www.rivm.nl/bibliotheek/rapporten/2022-0074.pdf
https://www.epa.gov/sites/default/files/2016-05/documents/pfos_health_advisory_final-plain.pdf
https://eur-lex.europa.eu/eli/dir/2020/2184/oj
https://eur-lex.europa.eu/eli/dir/2020/2184/oj
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32013L0039&qid=1692631899176
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32013L0039&qid=1692631899176
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022PC0540
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022PC0540
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022PC0540
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022PC0540
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o The EPA reports and guidance on PFAS in the table below provide further information.

Table 2 - EPA Reports and Guidance on PFAS

Determining Historic and Current PFAS Levels in
AFFF in the Republic of Ireland

Persistent Organic Pollutants, Landfill Leachate
Sampling Study

Monitoring for per- and poly-fluoroalkyl
substances and brominated flame retardants at
fire training sites

The Changing Nature of Fire-Fighting Foams -
Guidance Booklet

PFOA EPA Factsheet - Guidance leaflet on PFOA
in fire-fighting foams

EPA Research Report 343: Elucidating

Levels and Pathways of Human Exposure in
Ireland to Brominated Flame Retardants and
Perfluoroalkyl Substances (ELEVATE)

EPA Research Report 345: Furthering
Understanding of Emissions from Landfilled
Waste Containing POPBFRs and PFASs (FUEL)

The EPA Drinking Water Advice Note No.8

Water Quality in Ireland 2016 — 2021
Chapter 5 Chemical Status of Surface Water.

Table 3 - Further Guidance on PFAS

Monitoring & Assessment: Waste Publications |
Environmental Protection Agency (epa.ie)

Monitoring & Assessment: Waste Publications |
Environmental Protection Agency (epa.ie)

Monitoring & Assessment: Waste Publications |
Environmental Protection Agency (epa.ie)

Monitoring & Assessment: Waste Publications |
Environmental Protection Agency (epa.ie)

Monitoring & Assessment: Waste Publications |
Environmental Protection Agency (epa.ie)

Environment & Health | Environmental Protection
Agency (epa.ie)

Environment & Health | Environmental Protection
Agency (epa.ie)

Advice & Guidance | Environmental Protection Agency
(epa.ie)

Monitoring & Assessment: Freshwater & Marine
Publications | Environmental Protection Agency (epa.ie)

Data sets are available on Catchments.ie - Water, from
source to sea.

Topic Link

HSE Interim Position Paper Per-
and Poly-Fluoroalkyl substances

https://www.hse.ieleng/servicesl/list/1/lenviron/water/interim-position-

(PFAS) in Drinking Water

paper-on-pfas-in-drinking-water.pdf

(December 2022)

HSE National Drinking Water
Group (Dec 2022)

https://www.hse.ieleng/servicesllist/1/environ/water/fags-on-pfas-in-

Interim FAQs - PFAS in Drinking

drinking-water.pdf

Water - Frequently Asked
Questions (FAQs)
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https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Fwaste%2Fdetermining-historic-and-current-pfas-levels-in-afff-in-the-republic-of-ireland.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=FwdCvlPvrxwL308aSkHaPCP3fptEedEuKsG1SUzQLBE%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Fwaste%2Fdetermining-historic-and-current-pfas-levels-in-afff-in-the-republic-of-ireland.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=FwdCvlPvrxwL308aSkHaPCP3fptEedEuKsG1SUzQLBE%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Fwaste%2Fpops-in-landfill-leachate-final-report.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=83bcGfRDF3Ny465IoQGbdbmz6PmkQ05qDuvZ3G18qQ8%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Fwaste%2Fpops-in-landfill-leachate-final-report.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=83bcGfRDF3Ny465IoQGbdbmz6PmkQ05qDuvZ3G18qQ8%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Fwaste%2Fmonitoring-for-per--and-poly-fluoroalkyl-substances-pfas-and-brominated-flame-.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=aS5hVfQJF5t4FjMvGd%2BjFHO1dRgm43ykZPQrvZx6FxM%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Fwaste%2Fmonitoring-for-per--and-poly-fluoroalkyl-substances-pfas-and-brominated-flame-.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=aS5hVfQJF5t4FjMvGd%2BjFHO1dRgm43ykZPQrvZx6FxM%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Fwaste%2Fchanging-nature-of-fire-fighting-foams-booklet.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GdA9V9YPtvgEt7ZUYnbQVYXBgHTrHt7lPkgD2VzfWSM%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Fwaste%2Fchanging-nature-of-fire-fighting-foams-booklet.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GdA9V9YPtvgEt7ZUYnbQVYXBgHTrHt7lPkgD2VzfWSM%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Fwaste%2Fpfoa-epa-factsheet.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=XLfgbc9Lt2ewzrj%2FLUT2Ed%2F4BA7mJz038%2FfDVxUJA4A%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Fwaste%2Fpfoa-epa-factsheet.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=XLfgbc9Lt2ewzrj%2FLUT2Ed%2F4BA7mJz038%2FfDVxUJA4A%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fresearch%2Fenvironment--health%2Fresearch-343.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=2FocuYWYVwrk3ci%2B8Pe%2BHqUevaifbNpzcpXlF7gOsxA%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fresearch%2Fenvironment--health%2Fresearch-343.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=2FocuYWYVwrk3ci%2B8Pe%2BHqUevaifbNpzcpXlF7gOsxA%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fresearch%2Fenvironment--health%2Fresearch-345.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841963101%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=IL4RigE3zwzoroCIMd2kZhmI4xNv2U1yTodRYrv8y5s%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fresearch%2Fenvironment--health%2Fresearch-345.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841963101%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=IL4RigE3zwzoroCIMd2kZhmI4xNv2U1yTodRYrv8y5s%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Ffreshwater--marine%2Fwater-quality-in-ireland-2016--2021-.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=8%2F2aRJhLQDrGrX3HELww3tRZ1sYitmNaSGtg3NffoKw%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.epa.ie%2Fpublications%2Fmonitoring--assessment%2Ffreshwater--marine%2Fwater-quality-in-ireland-2016--2021-.php&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=8%2F2aRJhLQDrGrX3HELww3tRZ1sYitmNaSGtg3NffoKw%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.catchments.ie%2F&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=dAaBoURRbofEGT9c96siBztxQMOWt8YYBQKcjLbzMv4%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.catchments.ie%2F&data=05%7C01%7C%7Cfbfffa1f49384c94f78508dabd9e8653%7C03f164957710409d90cb9b3f403feeea%7C0%7C0%7C638030785841806864%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=dAaBoURRbofEGT9c96siBztxQMOWt8YYBQKcjLbzMv4%3D&reserved=0
https://www.hse.ie/eng/services/list/1/environ/water/interim-position-paper-on-pfas-in-drinking-water.pdf
https://www.hse.ie/eng/services/list/1/environ/water/interim-position-paper-on-pfas-in-drinking-water.pdf
https://www.hse.ie/eng/services/list/1/environ/water/faqs-on-pfas-in-drinking-water.pdf
https://www.hse.ie/eng/services/list/1/environ/water/faqs-on-pfas-in-drinking-water.pdf
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APPENDIX A DETECTION TABLES

Tables within this Appendix contain details of detections from this campaign, the results from the whole campaign, including non-detections data are available in
Appendix B.

River Shannon Detections

Sampling EPA Reference Sampling Sample Date  Matrix Parameter LOR (limit of Unit Result Measure of
Location Round reporting) Uncertainty
Code

RS_SwWo08 R265020800 Q3 23/11/21 Sediment PFHXS 0.000500 mg/kg DW 0.000502 +30.0 %
RS_SWo08 R265020800 Q3 23/11/21 Sediment PFOS 0.000500 mg/kg DW 0.0100 +30.0 %

River Brosna Detections

Sampling EPA Reference Sampling Sample Date Matrix Parameter LOR (limit of Unit Result Measure of

Location Round reporting) Uncertainty

Code

RB_SWO06 RS25B280380 Q2 26/08/21 Sediment PFOA 0.000500 mg/kg DW 0.0269 +30.0 %

RB_SWO06 RS25B280380 Q3 25/11/21 Sediment PFOA 0.000500 mg/kg DW 0.00175 +30.0 %

RB_SWO06 RS25B280380 Q3 25/11/21 Sediment PFOA 0.000500 mg/kg DW 0.000796 +30.0 %

RB_SWO06 RS25B280380 Q4 24/02/22 Sediment PFOA 0.000500 mg/kg DW 0.00269 +30.0 %

RB_SWO05 Non-EPA WFD Q1 10/06/21 Surface Water PFOA 0.0100 pg/L 0.0346 +30.0 %
location

RB_QC201 Non-EPA WFD Q1 10/06/21 Water PFOA 0.0100 pa/L 0.0315 +30.0 %

@ RB_SWO05 location - Joe

(Duplicate) Dolan Bridge

RB_SWO05 Non-EPA WFD Q2 27/08/21 Surface Water PFOA 0.0100 pg/L 0.0354 +30.0 %
location

RB_SWO05 Non-EPA WFD Q3 25/11/21 Surface Water PFDA 0.010 pg/L 0.010 +40.0 %
location




EPA — PFAS Monitoring Survey - Study of Selected Sites on the River Brosna and River Shannon 2021 - 2022

River Brosna Detections

Sampling EPA Reference Sampling Sample Date Matrix Parameter LOR (limit of Unit Result Measure of

Location Round reporting) Uncertainty

Code

RB_SWO05 Non-EPA WFD Q3 25/11/21 Surface Water PFOA 0.0100 pg/L 0.0340 +30.0 %
location

RB_SWO05 Non-EPA WFD Q3 25/11/21 Surface Water PFOA 0.0100 pg/L 0.0258 +30.0%
location

RB_SWO05 Non-EPA WFD Q4 24/02/22 Surface Water PFOA 0.0100 pg/L 0.0478 +30.0 %
location

RB_SWO05 Non-EPA WFD Q4 24/02/22 Surface Water PFOA 0.0100 pg/L 0.0440 +30.0 %
location

RB_SWo04 RS25B090200 Q1 09/06/21 Surface Water PFOA 0.0100 pg/L 0.0145 +30.0 %

RB_SWo04 RS25B090200 Q2 26/08/21 Surface Water PFOA 0.0100 Hg/L 0.0160 +30.0 %

RB_SW04 RS25B090200 Q3 25/11/21 Surface Water PFOA 0.0100 pg/L 0.0131 +30.0 %

RB_SWo04 RS25B090200 Q3 25/11/21 Surface Water PFOA 0.0100 pg/L 0.0126 +30.0 %

RB_SW04 RS25B090200 Q4 22/02/22 Surface Water PFOA 0.0100 pg/L 0.0124 +30.0 %

RB_SW04 RS25B090200 Q4 24/02/22 Surface Water PFOA 0.0100 pg/L 0.0120 +30.0 %

RB_SWO03 RS25B090400 Q1 09/06/21 Surface Water PFOA 0.0100 Hg/L 0.0111 +30.0 %

RB_SWO03 RS25B090400 Q2 26/08/21 Surface Water PFOA 0.0100 pg/L 0.0119 +30.0 %

RB_SWO03 RS25B090400 Q2 26/08/21 Surface Water PFOA 0.0100 pg/L 0.0133 +30.0%

RB_SWO03 RS25B090400 Q3 24/11/21 Surface Water PFOA 0.0100 pg/L 0.0108 +30.0 %

QC201 @ RS25B090400 Q3 24/11/21 Water PFOA 0.0100 pg/L 0.0131 +30.0 %

RB_SWO03

(Duplicate)

RB_SWO03 RS25B090400 Q4 23/02/22 Sediment PFOS 0.000500 mg/kg DW 0.00437 +30.0 %

RB_SWO03 RS25B090400 Q4 23/02/22 Sediment PFOA 0.000500 mg/kg DW 0.00429 +30.0 %
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Quality Assurance/ Quality Control Rinsate Detects

Sampling EPA Reference Sampling Sample Matrix Parameter LOR (limit of Unit Result Measure of
Location Round Date reporting) Uncertainty
Code
QC101 RS_ RS265021800 Q1 09/06/21 Van Veen 6:2 FTS 0.010 pg/L 0.011 +40.0 %
SWo05 Sampler

- DI Water
QC101 LS250155b04500180 | Q2 26/08/21 Bailer PFOS 0.0100 pg/L 0.0184 +30.0%
RS_SWO01 - DI water
QC101 RS265021900 Q3 23/11/21 Bailer PFOS 0.0100 pg/L 0.0332 +30.0%
RS_SWo04 - DI Water
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AECOM Ireland Limited (“AECOM”) has prepared this Report for the sole use of Environmental Protection
Agency (“Client”) in accordance with the terms and conditions of appointment (Project number: 60659529)
dated 03 May 20221. No other warranty, expressed or implied, is made as to the professional advice included in
this Report or any other services provided by AECOM. This Report may not be relied upon by any other party
without the prior and express written agreement of AECOM.

Where any conclusions and recommendations contained in this Report are based upon information provided by
others, it has been assumed that all relevant information has been provided by those parties and that such
information is accurate. Any such information obtained by AECOM has not been independently verified by
AECOM, unless otherwise stated in the Report. AECOM accepts no liability for any inaccurate conclusions,
assumptions or actions taken resulting from any inaccurate information supplied to AECOM from others.

The methodology adopted and the sources of information used by AECOM in providing its services are outlined
in this Report. The work described in this Report was undertaken between June 2021 and February 2022 and is
based on the conditions encountered and the information available during the said period of time. The scope of
this Report and the services are accordingly factually limited by these circumstances. AECOM disclaim any
undertaking or obligation to advise any person of any change in any matter affecting the Report, which may come
or be brought to AECOM’s attention after the date of the Report.

The comments made on surface water conditions are based on observations made during site work and the
limited monitoring programme. It should be noted that surface water levels might vary owing to seasonal or other
effects.
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The opinions expressed in this Report concerning any contamination found and the risks arising there from are
based on current good practice simple statistical assessment and comparison with available soil guideline values,
AECOM generic assessment criteria and other guidance values.

It should be noted that the effects of ground and water borne contamination on the environment are constantly
under review, and authoritative guidance values are potentially subject to change. The conclusions presented
herein are based on the guidance values available at the time this Report was prepared, however, no liability by
AECOM can be accepted for the retrospective effects of any changes or amendments to these values.

Unless otherwise stated in this Report, the assessments made assume that the sites and facilities will continue to
be used for their current purpose without significant changes.

Where assessments of works or costs identified in this Report are made, such assessments are based upon the
information available at the time and where appropriate are subject to further investigations or information which
may become available.

Copyright

© This Report is the copyright of AECOM. Any unauthorised reproduction or usage by any person other than the
addressee is strictly prohibited.
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Executive Summary

The Environmental Protection Agency (EPA) engaged AECOM Ireland Limited (AECOM) under the EPA
Framework Agreement SPCP-2018-02-01 established in 2018 to provide support services to the Substance
Reporting Unit of the EPA.

In March 2021, the EPA issued a request for quotation (RQF) (Reference Number SPCP-2018-02-1-L1#09)
under the Framework to undertake procurement and processing of environmental samples for analysis of per-
and poly-fluoroalkyl substances (PFAS) and pesticides from surface water and sediments samples within the
River Shannon and River Brosna.

AECOM understands the EPA’s ulitmate objective is to provide the EPA with a high-level understanding of the
potential risks associated with PFAS and certain pesticides to two waterbodies, namely the River Shannon and
River Brosna. To better understand the associated potential environmental impacts of these chemicals, the EPA
engaged AECOM for the procurement and processing of various sample media (surface water and sediment)
from both the River Shannon and River Brosna, with the primary project focus on PFAS.

The sites selected along the River Shannon were:

e Site 01 —Killaloe Bridge

e Site 02 — Portumna Bridge

e Site 03 — Bridge at Banagher Park (down stream of Banagher & River Brosna confluence)

e Site 04 — Shannonbridge (upstream of Banagher & River Brosna confluence)

e Site 05 — Clonmacnoise Castle

e Site 06 — N6 Bridge

e Site 07 — Lanesborough Bridge

e  Site 08 — N4 Bridge (Carrick-on-Shannon)

e Site 09 — Dowra ED (Cavan-Belturbet Muncipal District — near source of Shannon)
The sites selected along the River Brosna were:

e Site 01 — R357 (Closest to Shannon Harbour)

e Site 02 — Pollagh

e Site 03 — Kilbeggan

e Site 04 — Clonnagh

e Site 05 — Joe Dolan Bridge on R394 (downstream of Mullingar)

e Site 06 — Greenway / Cullion Fish Farm (upsteam of Mullingar)

Prepared for: Environmental Protection Agency AECOM
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In summary:

e 26 sediment samples were collected and submitted for laboratory analysis, of which:
- 17 were primary samples; and
- 9 were duplicate samples.

e 182 surface water samples were collect and submitted for laboratory analysis, of which:
- Two independent PFAS samples per site for Q2 — Q4.
- Oneindependent PFAS sample per site for Q1.
- One pesticide sample per site for Q1 — Q4.
- 8 were duplicate samples; and
- 12 equipment rinsate samples

e  Acomparative analysis of sample results across the 15 sites was undertaken and presented in Section
5 of this report.

To assess the risk to human health and/or the environment from these POPs, AECOM recommends the following
additional works are considered:

e Despite not exceeding available screening criteria, further investigation along the River Brosna
upstream of Mullingar (near SW06) and downstream of Mullingar (near SW03, SW04 and SWO05) would
be required to identifythe potential source of the PFOA and PFDA contamination and determine whether
potential risk to human health and environment exists.

e AECOM considers further surface water and sediment assessment within the River Shannon close to
the sediment detection (RS_SWO08) is necessary to assess the significance of this reported detection.

e  Screening criteria for pesticides and PFAS are under regular development and review, as such
consideration of these concentrations against newly-released criteria should be re-assessed on a 12
month basis and / or as they are developed.

Prepared for: Environmental Protection Agency AECOM
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1. Introduction

The Environmental Protection Agency (EPA) engaged AECOM Ireland Limited (AECOM) under the EPA
Framework Agreement SPCP-2018-02-01 established in 2018 to provide support services to the Substance
Reporting Unit of the EPA.

In March 2021, the EPA issued a request for quotation (RFQ) (Reference Number SPCP-2018-02-1-L1#09)
under the Framework to undertake procurement and processing of environmental samples along the River
Shannon and River Brosna for the analysis of range of hazardous substances which include:

e Per- and poly-fluoroalkylated substances (PFAS).
e Acidic herbicides.
e Pesticides.
This report has been prepared in accordance with:
e AECOM proposal PR-26808 ACM_PL_ENV_001_0, dated 13 April 2021.

e AECOM Sampling Analysis and Quality Plan (SAP), 60659529 ACM_RP_ENV_001_01 (SAQP), dated
20 May 2021.

1.1 Background and Project Understanding

PFAS is an abbreviation for per- and poly- fluoroalkylated substances some of which are manufactured chemicals
widely used in industry and the environment for over 50 years. Common PFAS products included non-stick
coatings, water repellent and fire-, weather- and stain-resistant treatments for materials such as carpets, clothes,
paper and fighting foam.

Based on information from the project kick-off meeting on Thursday 13 May 2021, AECOM understands that the
EPA completed surface water monitoring within the River Brosna in 2020 and recorded PFOA contaminants as
being present on a number of sampling occasions. PFOS and PFOA and related substances have been listed as
persistent organic pollutants (POPs) in 2009 and 2019, respectively, with a recommendation for phasing them out
under the Stockholm Convention.

1.2 Objectives

The overall objective of the assessment is to provide the EPA with a high-level understanding of the potential
presence of PFAS and certain pesticides along the River Shannon and River Brosna.

To better understand the associated environmental impacts of these chemicals, the procurement and processing
of various sample media (surface water and sediment) was undertaken. The primary focus is on PFAS
contamination for the purposes of this project. Prior to undertaking the procurement of samples, the EPA
requested a SAP be prepared, as detailed herein.

Prepared for: Environmental Protection Agency AECOM
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1.3 Scope of Works
The following scope of works were completed:
e Preparation of Sampling Analysis and Quality Plan (SAQP), including:

- Desktop review of publicly available and EPA-provided information to inform the subsequent
selection of nine suitable sampling sites on the River Shannon and six suitable sampling sites on
the River Brosna.

- Outlined proposed fieldwork tasks, sampling and analysis methodologies.
- Defined data assessment and investigation criteria selection.
- Outlined the structure of final report to be submitted to the EPA.

e Field works:

- Preliminary site discussion to ensure samples are collected in accordance with proposed sampling
rationale following desktop review.

- Collection of samples and submission to EPA approved laboratory.

e  Preparation of this report.

2. Preliminary Works

2.1 Health, Safety and Environment Plan

An AECOM Safety, Health and Environment (SHE) Plan was prepared prior to commencement of AECOM works
on site which describe the safety, health and environmental requirements for AECOM project personnel involved
in the works.

The SHE Plan included key project responsibilities, standard safe working practices, general physical and
chemical hazards, a detail hazard risk assessment, requirements for personal protective equipment (PPE),
environmental management, decontamination procedures, waste management, management of change and
considerations and emergency response plans. In addition, AECOM implemented COVID-19 specific controls in
line with AECOM internal requirements and national guidance, including:

e Completion of AECOM COVID-19 sitework questionnaires and the Construction Industry Federation’s
(CIF) COVID-19 induction.

e Application of good hygiene practices.

e Application of social distancing, and where unable to be achieved a risk assessment and project-specific
controls to have been adopted.

As samples were collected at waterways, AECOM'’s safety protocols required deployment of a two-person
sampling team equipped with lifejackets. The AECOM field lead and the field assistant had the appropriate
AECOM PFAS sampling and health and safety training.

2.2 Site Access

Site access across the 15 sample locations was arranged by AECOM to allow for safe access to sample
locations prior to attending each of the sites. Site access arrangements were detailed within the AECOM SHE
plan.

Prepared for: Environmental Protection Agency AECOM
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3. Sampling Locations and Methodology

Project number: 60659529

The sampling program was completed in general accordance with the EPA-approved AECOM SAQP and field
procedures, as summarised below.

3.1

Sample Locations and Rationale

Prior to undertaking sampling, AECOM undertook a site selection process as part of the SAQP. Suitable sampling
points were identified at nine locations on the River Shannon and six locations on the River Brosna and were
chosen to correspond to existing National Water Monitoring Stations, where possible. Sampling locations are
presented in Figure 1, Appendix A. The specific site locations for the River Shannon and River Brosna are

included in Tables 1 and 2 below.

Table 1. River Shannon Sample Locations

Rive_r Sample Point  EPA Sampling Point Sample Location Coordinates
Section ID Reference (IT™m)
RS_SWO1 LS250155b04500180  Killaloe Bridge 633138 735541
Lower Section RS_SW02 RS255012310 Portumna Bridge 587008 704525
RS_SW03 RS255012000 ggggghangrll??\?QreerE)erll(a(ggmﬁgnect)n of 600479 715902
RS_SWO04 RS265021900 gir‘vae?”é’rgzrriligfo(#ﬁfg;iaeg‘ of Banagher&  gogero 725478
Mid-Section  rs swos RS26S021800 Clonmacnoise Castle 600681 730712
RS_SW06 Non-EPA Location N6 Bridge 602949 742475
RS_SWO7 RS265021600 Lanesborough Bridge 600503 769382
Upper Section RS_Swo08 RS26S020800 N4 Bridge, Carrick-on-Shannon 593704 799299
RS_SW09 RS265020200 Dowra ED, Cavan-Belturbet Municipal 602056 828934

District (near source of Shannon)

Table 2. River Brosna Sample Locations

River Sample Point  EPA Sampling Point Samble Location Coordinates
Section ID Reference P (IT™m)
Lower RB_SWO01 RS25B091100 R357 (Closest to Shannon Harbour) 604721 720919
Section RB_SW02 RS25B090761 Pollagh 618948 725732
RB_SW03 RS25B090400 Kilbeggan 633138 735542
Mid-Section
RB_SW04 RS25B090200 Clonnagh 638267 742344
RB_SWO05 Non-EPA Location Joe Dolan Bridge on R394 (downstream of ¢ >764 759345
U - Mullingar)
pper
Section : :
RE SWO06 RS25B280380 Gregnway/Culllon Fish Farm (upstream of 642853 755776
- Mullingar)
Prepared for: Environmental Protection Agency AECOM
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Table 3 details the sampling areas along the river and subsequent analysis. AECOM proposed to collect 15
primary water samples, 4 primary sediment sample and 3 quality control water samples (22 samples per round).

Table 3. Surface Water Monitoring Programme

River River Shannon River Brosna
Section of Upper Mid-section Lower Upper Mid-section Lower Total
River Samples
Site IDwithin RS SW09 RS SW06— RS SW03— RB SW06- RB SW04— RB Swo02- | Analysed
Section of - RS_SwWo04 RS_Swo01 RB_SWO05 RB_SWO03 RB_SWO01

River RS_SWwo07

Surface Water
(SW) samples
submitted for 6 6 6 4 4 4 100*
PFAS analysis
per quarter

SW samples
submitted for
Pesticides 3 3 3 2 2 2 62**
analysis per
quarter

Sediment
samples
submitted for
PFAS analysis
(where feasible)
per quarter

Rinsate Sample 2 rinsate samples per round (one per reusable sampling equipment, with one tap water in
the first round)

Duplicate 1 duplicate surface water sample per river per round
Sample

* Numbers differ from proposed SW total samples scheduled for PFAS analysis due to following reasons:
- RS_SWO05 could not be sampled during Q4 due to the jetty at Clonmacnoise Castle being inaccessible due to flooding.
- No second independent sample were analysed for RB_SW04 — RB_SWO06 during Q2 (August 2021).
- No second independent samples were analysed for all sample locations during Q1 (June 2021).
** Numbers differ from proposed SW total samples scheduled for Pesticide analysis due to following reasons:
- RS_SWO05 could not be sampled during Q4 due to the jetty at Clonmacnoise Castle being inaccessible due to flooding.
- A full suite of pesticide analysis was not undertaken on RS_SWAO09 as the laboratory container was broken by the laboratory handler.

Source: 60659529 ACM_RP_ENV_001_01_(SAQP)

Prior to undertaking site work AECOM gathered information on site routes to each of the sites, including car
parking locations and proximity to sampling points.

Samples were named with a standard site identification code and followed by the site assigned monitoring name,
i.e., RS_SWO0L1 (River Shannon_SurfaceWater01), RS_SSO01 (River Shannon_SedimentSample01). The same
convention was followed for the River Brosna using ‘RB’ as the acronym.

Equipment blank samples were assigned a quality control (QC) nomenclature, i.e., QC101, QC102. Duplicate
laboratory samples were assigned a quality control (QC) nomenclature, i.e., RS_QC201, RB_QC201.

3.2 Field Work Methodology

3.21 Surface Water Sampling

The methodology used for surface water sampling was as follows:

1. Surface water samples taken using an HDPE bailer suspended on a rope. A new piece of rope and
bailer used for each sampling point.

2. Samples collected from mid-stream at mid-depth, if safe and practicable, by lowering a sampling
container on a line.

3. Aclean pair of nitrile gloves used for each environmental medium at each sampling location.
4.  No re-usable sampling equipment was used for surface water sampling therefore no equipment

decontamination was required.

Prepared for: Environmental Protection Agency AECOM
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5. Sampling location GPS co-ordinates were captured onsite using a field data collection application
(ArcGIS Collector / Survey123), along with field observations, river observations (turbidity and flow
rate) and corresponding photographs.

6. Samples were kept in ice cooled cool boxes and transported to the ALS laboratory drop-off location in
Portlaoise under chain-of-custody procedures. Owing to AECOM standard procedures for PFAS
sampling, bags of water ice were used for sample storage, rather than the laboratory-provided blue (or
chemical) ice for sample storage.

3.2.2 Sediment Sampling

Sediment samples were collected where it was safely possible to do so at one location within the upper and
middle sections of both the River Shannon and River Brosna.

The selection of the appropriate sediment sampling locations depended on several factors including the safety
and accessibility of the sample locations; whether there was a requirement for relatively undisturbed samples and
the required sample depth within the sediment body.

Where applicable, the collection of sediment samples took place immediately following surface water sampling, to
avoid incorporation of disturbed sediment into water samples. The sediment samples were collected from the
same locations as the surface water samples.

The sediment sampling used a grab system (Van Veen Grab (0.5L), consisting of one hinged clamshell bucket
which is lowered to the river bed and which closes when raised, collecting disturbed sediment samples. The
benefits of the grab system are that it is useful for waterbodies where access is limited and where the water body
is too deep for manual sediment sampling methods, which is the case for the River Shannon and River Brosna.

Re-usable sampling equipment, such as the sediment grab sampler, was decontaminated between locations by
rinsing with potable water, brushing with a solution of PFAS-free detergent and water, followed by a final rinse
with laboratory-supplied deionised water.

3.2.3 Equipment Blank / Duplicate Sampling

Two equipment blanks had been allowed per river per sample round. AECOM collected one equipment blank for
each piece of equipment which came in direct contact with the surface water (bailer and rope) and one for the
equipment used to collect the riverbed sediment (Van Veen sampler and rope). AECOM considered this to be
sufficient to establish the risk of cross-contamination for the project as a whole. The same source of potable
water and laboratory water was used throughout the duration of the project.

4. Field Results

4.1 Field Work Summary

Field works were carried out over four sampling events (Q1 to Q4), as follows:
e Quarter 1 (Q1), 08 June 2021 — 10 June 2021.
e Q2, 25August 2021 to 27 August 2021.
e 3, 23 November 2021 to 25 November 2021.
e Q4,22 February 2022 to 24 February 2022.

Sampling locations are presented in Figure 1, Appendix A. Sample schedules and field observations are
presented in Tables 1a and 1b and 2, Appendix C. A photographic log showing the sampling locations is
presented in Appendix B.

Prepared for: Environmental Protection Agency AECOM
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All sampling locations were accessible for all four sampling events with the exception of:

e RS_SWO05 - afloating jetty- during Q4, due to high water levels and unsafe access due to recent heavy
rainfall on the River Shannon, see photograph 16, Appendix B

e RS_SS03 was collected as an additional sediment sample during Q1 due to concerns over the possible
quality of the sample taken at a previous location (RS_SS02). However, the sample from RS_SS02
proved suitable for laboratory analysis. Therefore, during Q2, Q3 and Q4 it was not deemed necessary
to collect a third sediment sample from the River Shannon.

4.2 Surface Water Quality — Field Readings

During surface water sampling of each location, surface water field measurements were collected during
sampling. The following is a summary of surface water monitoring field results which are included in Table 2 of
Appendix C.

e pH values were generally neutral to slightly alkaline and were recorded between 7.4 and 8.5.
e Actual conductivity values varied between 105.8 pS/cm and 672 uS/cm.

e  Temperature values varied between 6.1 °C and 19.8 °C.

e Field redox values varied between 61.6 mV and 216.3 mV.

e Dissolved Oxygen (DO) concentration varied between 4.52 mg/L and 12.42 mg/L.

5. Analytical Results

5.1 Screening Criteria

Laboratory results were screened against generic assessment criteria (GAC) considered for human health and
ecological exposure for industrial / commercial and public open space / parkland land use settings. Residential
land use GAC has not been considered.

AECOM emphasises adopted screening criteria are not intended for use as a default remediation trigger criterion,
rather are intended as a preliminary screen for considering for further assessment.

A summary of the adopted screening criteria is detailed below.

5.1.1 PFAS Screening Criteria

Water

AECOM reviewed available screening criteria for human health and environmental systems for PFAS compounds
in water.

Based on the site selection, dermal contact is considered to be the most representative human health exposure
pathway. However, due to rural drinking water supplies commonly being abstracted from groundwater and river
systems, AECOM also considered drinking water guidance.

No national guidance for water human health screening criteria was identified in Ireland. A review of international
guidance identified available and verified water human health and/or recreational water use screening criteria for
the United Kingdom, United States, Canada, Denmark, Germany, Italy, Netherlands, Sweden and Australia.

Based on the available land use scenarios, and the limited screening criteria available for PFAS contaminants
due to its presence as an emerging contaminant, AECOM adopted the United Kingdom, Australian and USEPA
criteria, utilising the below guidance:

e United Kingdom Drinking Water Inspectorate (DWI). Guidance on the Water Supply (Water Quality)
Regulations 2016 specific to PFOS and PFOA concentrations in drinking water. January 2021.

e United Kingdom DWI. Guardians of drinking water quality. 2009. Guidance on the Water Supply (Water
Quality) Regulations 2000 specific to PFOS and PFOA concentrations in drinking water. October 2009.
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e United States Environmental Protection Agency (USEPA). 2016. Drinking Water Health Advisory for
PFOS. Office of Water (4304T). Health and Ecological Criteria Division, Washington, DC 20460. EPA
Document Number: 822-R-16-004. May 2016.

e Heads of Environment Protection Authority (HEPA) Australia and New Zealand, 2018. PFAS National
Environmental Management Plan (NEMP) Version 2.0, January 2020.

National guidance for environmental quality to surface water is available for PFOS in the following guidance:

e The European Union Environmental Objectives (Surface Waters) Regulations (S.I No. 77, as amended
in 2019).

The laboratory Limit Of Reporting (LOR) presented are considered suitable to enable the assessment of the data
against the environmental quality standard (EQS) for the maximum allowable concentration (MAC) for surface
water, however, is not considered sensitive enough for assessing the annual average concentration (AAC)
criteria.

Sediment

A review of national and international available guidance did not identify screening criteria for sediment samples.
In the absence of published and verified screening criteria, AECOM will utilise available soil criteria.

No national guidance for soil human health screening criteria for PFAS-related compounds was identified in
Ireland or the United Kingdom. A review of international guidance identified available and verified soil human
health screening criteria for the United States (national and state level), Australia, Canada, Denmark and Norway.

In terms of human health, AECOM adopted Australian and USEPA criteria utilising the below guidance:

e United States Environmental Protection Agency (USEPA). 2020. Regional Screening Levels (RSLs).
RSL User’s Guide, and RSLs Calculator, May 2020.

e Heads of Environment Protection Authority (HEPA) Australia and New Zealand, 2018. PFAS National
Environmental Management Plan (NEMP) Version 2.0, January 2020.

e No national guidance for soil ecological screening criteria was identified in Ireland. A review of
international guidance identified available and verified soil ecological screening criteria in the United
Kingdom (UK) and Australia.

In terms of ecological / environmental criteria, AECOM adopted the UK criteria utilising the below guidance:

e Environment Agency, Derivation and use of soil screening values for assessing ecological risks, report —
ShARE id26 (revised), March 2020.

5.1.2 Pesticide Screening Criteria

AECOM could only obtain EQS screening criteria for the one of the two pesticides identified above the laboratory
method detection limits (MDLs). Assessment criteria for 2-methyl-4-chlorophenoxyaceic acid (MCPA) was
available; however, no screening criteria was available for Imazalil. Based on the setting of the watercourses
(freshwater) and the potential receptors of drinking water in rural areas with groundwater wells, AECOM adopted
the Ireland and Scotland criteria, utilising the below guidance:

e Guideline Threshold Value (GTV) — Ireland - Source: Ireland GTVs 2016.

e Aquatic Toxicity — Ireland — Freshwater - Source: SEPA WAT-SG-53 Freshwater EQS — AA — 2015.

e Aquatic Toxicity — Ireland — Transitional/Coastal — Source: SEPA WAT-SG-53 Marine EQS — AA — 2015.
e Drinking Water Standards — Ireland — Source: Ireland GTVs 2016.

It was not considered necessary to screen the rest of the pesticide data against screening criteria as all other
pesticide analytes were below laboratory MDL.
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Laboratory Analysis

Samples were sent to the EPA-selected contract laboratory ALS Life Sciences Ireland (ALS) for analysis.

All samples were analysed as agreed by the EPA, including the analysis of each PFAS sample in duplicate, with
the exception of the following:

5.3

All results from Q1 surface water and sediment samples.

Sediment samples in Q4 were collected at different locations to previous rounds, due to difficulties with
access to certain locations.

RB_SWO05 and RB_SWO06 in Q2, the laboratory analysed these samples in duplicate for pesticides
instead of PFAS compounds.

Organochlorine Pesticides results for Q4 RS_SWO09 as the laboratory confirmed they had accidentally
broken the sample container.

Laboratory Results

Laboratory results screened against the adopted screening criteria are presented in Tables 3, 4 and 5 in
Appendix C. Laboratory Certificates are presented in Appendix D.

The analytical results above the laboratory MDL presented in Figures 2, 3 and 4 in Appendix A.

The following is a summary of the results:

Surface Water Sample Results

No PFAS compounds were reported at any of the 9 surface water sampling locations on the River
Shannon.

Perfluorodecanoic acid (PFDA) was detected at one surface water sampling location on the River
Brosna (RB_SWO05) on one occasion — during the third quarter sampling (November 2021). The second
independent sample collected from this location during this sampling event did not detect PFDA. No
screening criteria is availale for PFDA to review the PFDA results against.

Perfluorooctanoic acid (PFOA) was detected at 3 of the 6 surface water sampling locations on the River
Brosna (RB_SW03, RB_SWO04, RB_SWO05). These three sampling locations are located downstream of
Mullingar. PFOA was detected on all four sampling occasions at sample locations RB_SWO04 and
RB_SWO05 and only during 3 of the 4 sampling occasions (Q1 — Q3) at sample location RB_SWO03. The
PFOA results exceeded drinking water standards for Tier 2 regulations (0.01 pg/L).

All pesticide concentrations were below the laboratory MDL, with the exception of the following 3
detections:

- Imazalil reported in RB_SWO06 (upstream of Mullingar) in Q3 (November 2021) only. The detection
was recorded as 0.104 pg/L and the MDL for Imazalil is <0.050 pg/L.

- MCPAreported in RS_SWO07 (Lanesborough) in Q1 (June 2021) only. The detection was recorded
as 0.062 pg/L and was below all water environment and drinking water assessment criteria.

- MCPA reported in RS_SWO08 (Carrick-on-Shannon) in Q1 (June 2021) only. The detection was
recorded as 0.065 pg/L and was below all water environment and drinking water assessment
criteria.

No screening criteria was available for Imazalil and both detected results for MCPA (RS_SWO07 and
RS_SWO08) were below the adopted screening criterion.

Sediment Sample Results

In the River Shannon, PFAS compounds (Perfluorohexane sulfonic acid (PFHxS) and Perfluoroctane
sulfonic acid (PFOS)) were detected in the sediment sample collected during Q3 (November 2021) at
RS_SWO08 (Carrick-on-Shannon). All other sediment samples collected from the River Shannon
recorded no detections for PFAS compounds.
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e Inthe River Brosna, PFAS compounds were detected at two locations:

- RB_SWO06 (upstream of Mullingar) recorded detection of PFOA on three occasions during sampling
rounds Q2 — Q4. The sediment sample from Q2 recorded a PFOA result in exceedance of
ecological screening criteria and below human health criteria. The PFOA reslts at RB_SWO06 from
Q3 and Q4 were recorded below both human health and ecological screening criteria.

- RB_SWO03 (downstream of Mullingar) recorded detection of PFOA and PFOS during Q4 (February
2022) only. The detected results from Q4 were below both human health and ecological screening
criteria.

6. Quality Assurance and Quality Control

The Quality Assurance and Quality Control (QA/QC) procedures adopted by AECOM provide a consistent
approach to evaluation of whether the data quality of the project is acceptable. The QA/QC procedure focuses on
the assessment of the usability of data in terms of accuracy and reliability in forming conclusion on the
environmental medium being investigated.

Equipment Rinsate QC Results

AECOM collected equipment rinsate samples from re-usable equipment (Van-Veen sediment sampler) and from
the primary surface water sampling equipment (bailer and string). A new bailer and section of string was used at
every sampling location on every sampling occasion to prevent cross-contamination occurring during the
sampling round.

During Q2 (August 2021) and Q3 (November 2021) sampling rounds, on each sampling occasion, one of the two
independent samples for the bailers recorded a detection of PFOS. During the Q2 sampling round the detection
was recorded as 0.0184 pg/L and during the Q3 sampling round the detection was recorded as 0.0332 ug/L. The
other independent sample collected on each of these two occasions did not record any detection of PFOS.

Arinsate sample of the Van Veen sediment sampler recorded one detection of 6:2 Fluorotelomer sulfonic acid
(6:2 FTS) during Q1 (June 2021). No detections of PFAS compounds were recorded on equipment rinsate
samples during the Q2 and Q4 sampling rounds and no rinsate equipment sample was taken for the Van-Veen
sediment sampler during Q3.

Neither PFOS nor 6:2 FTS were reported in any river water sample results.

River Duplicate QC Results

All duplicate and independent samples collected from the River Shannon recorded no detection of PFAS
compounds.

In the River Brosna, PFOA was recorded at RB_SWO05 with a concentration of 0.0346 pg/L during Q1 (June
2021) and the duplicate sample from this sampling location on this sampling occasion recorded a concentration
of 0.0315 pg/L producing a relative percent difference (RPD) of 9.38% which is considered to be acceptable. In
addition, PFOA was recorded at RB_SWO03 with a concentration of 0.0131 pg/L during Q3 (November 2021) and
the duplicate sample from this sampling location on this sampling occasion recorded a concentration of 0.0108
producing a RPD of -19.25% which is also considered to be acceptable.

Based on the assessment, AECOM considers the data representative of chemical concentrations in the
environmental media at the time of sampling and to be suitable for their intended purpose of forming conclusions.
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7. Difficulties Encountered

AECOM encountered the following difficulties during the sampling campaign:
e  Sampling difficulties:

- Undertaking representative surface water quality readings was difficult at sample locations Brosna
Site 01 and Brosna Site 05. The reason for this is that the high bridges meant that the distance from
the bridge to the river was much longer than the length of cable on the AECOM water quality meter.
Surface water quality readings were instead taken from a bucket of water retrieved using the bailer
and are not considered representative to the river conditions.

- Sediment sampling was the most difficult and time-consuming part of the sampling process, as
often the base of the river was not visible and therefore numerous attempts were required before
collecting a suitable volume of river sediment sample.

- As discussed in Section 4, it was not possible to collect a sample from River Shannon Site 05
(Clonmacnoise jetty) in Q4. The Clonmacnoise jetty was shut to the public on the date of the
sampling visit due to the high-water levels in the river. It was not possible to substitute a potential
alternative location in the vicinity, as there were no bridges within the local area and access to third-
party land on the river bank had not been previously arranged.

e Laboratory difficulties:

- Sampling containers were shipped to AECOM’s Dun Laoghaire office from the ALS European
branch which was accredited for the proposed analyses; these took 2 — 3 weeks to arrive.

- The sampling containers were not labelled with laboratory stickers and permanent marker would
rub off the glass jar.

- The laboratory did not supply any packing materials (i.e. bubble wrap, etc.) to minimise potential for
potential breakage of glass jars.

- The laboratory-supplied blue ‘chemical ice’ bricks for chilling samples. Internal AECOM procedures
do not recommend using blue ice bricks, as some types are proven to have historically contained
PFAS. AECOM procedures require use of wet ice (water ice) as an alternative.

- Additionally, the laboratory provided only waterproof soft cooler bags to transport the samples to the
ALS shipment location in Ireland. Samples included glass containers and rigid plastic cooler boxes
would be the preferred shipment container, due to a lower risk of physical damage to sample
containers during local antransit and a risk that waterproof fabric could be treated with water
proofing sprays/coatings which may contain PFAS. Alternatively, a trip blank should be considered
to assess the potential cross contamination risk during transport.

- Sample results were presented in a combination of Excel spreadsheets and PDFs. It would be
preferred if the laboratory supplied results in Esdat format (formatted csv file) or entirely in Excel
format, to minimise manual handling of data from PDFs and the potential for transcription errors.

- The sensitive nature of the laboratory analytical methods, low limits of detection, potential for cross-
contamination and measurement uncertainty could potentially lead to false positives at the low
concentrations reported.
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Recommendations

Based on the findings of the investigation, AECOM notes the following:

No reportable concentrations of PFAS were identified in the surface water samples from the River Shannon.
Two low level detections of Perfluorohexane sulfonic acid (PFHxS) and Perfluorooctane sulfonic acid
(PFOS) compounds were reported in one sediment sample (RS_SSO01 Carrick-on-Shannon) in a singular
sampling event (Q3). The PFOS detection result was equal to the laboratory method detection limit (MDL).
AECOM considers further surface water and sediment assessment within the River Shannon close to this
sediment detection is necessary to assess the significance of this reported detection.

Surface water and/or sediment samples along the River Brosna reported PFAS compounds at multiple
locations both upstream (RB_SWO06) and downstream (RB_SWO03, RB_SWO04, RB_SWO05) of Mullingar, all
close to the detection limit of 0.01 ug/L. The predominant PFAS compound reported at the locations
downstream of Mullingar was Perfluorooctanoic acid (PFOA). PFOA was the only PFAS compound
identified across all four surface water sampling occasions at locations RB_SW04 and RB_SWO05 and all
results at these two locations exceeded Tier 2 regulations for drinking water standards (DWS). The DWS
guidance recommends that, for exceedances of Tier 2 Regulation 10, the minimum action to be undertaken
is to consult local health professionals and to monitor levels in drinking water. The River Brosna is not a
drinking water source for Mullingar, as the Mullingar Regional Water Supply is sourced from Lough Owel
and treated at the Portloman Water Treatment Plant; however, AECOM recommend that, in the first
instance, further investigation along the River Brosna is undertaken to determine source(s) of PFAS
contamination of the River Brosna and assess whether a potential risk to human health and environment
exists.

All pesticide results were below the laboratory MDL, with the exception of Imazalil (detected in a singular
occurrence at the River Brosna) and MCPA (detected in two separate, singular occurrences on the River
Shannon). These results do not indicate widespread pesticide contamination and EPA should consider
whether further assessment for pesticides on these rivers is required.

Screening criteria for pesticides and PFAS are under constant development and review, therefore these
reported concentrations should be reassessed against newly-released guidance and criteria, either on a 12-
month basis and / or as they are developed.
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Direction Photo
Taken:

Looking south

Description

Shannon Sample Location
04.




Photo No. Date:

7 09/06/2021
Direction Photo
Taken:

Looking west

Description

Water Sample taken from
Shannon Sample Location
03.

Photo No. Date:

8 09/06/2021
Direction Photo
Taken:

Looking north

Description

Shannon Sample Location
02.




Photo No. Date:

9 09/06/2021
Direction Photo
Taken:

Looking west

Description

Shannon Sample Location
01.

Photo No. Date:

10 26/08/2021
Direction Photo
Taken:

Looking west

Description

Water Sample taken from
River Brosna Sample
Location 01.




Photo No. Date:

11 09/06/2021
Direction Photo
Taken:

Looking west

Description

River Brosna Sample
Location 02.

Photo No. Date:

12 09/06/2021
Direction Photo
Taken:

Looking south

Description

River Brosna Sample
Location 03.




Photo No. Date:

13 09/06/2021
Direction Photo
Taken:

Looking south

Description

River Brosna Sample
Location 04.

Photo No. Date:

14 10/06/2021
Direction Photo
Taken:

Looking east

Description

River Brosna Sample
Location 05.




Photo No. Date:

15 10/06/2021
Direction Photo
Taken:

Looking south

Description

River Brosna Sample
Location 06.

Photo No. Date:

16 22/02/2022
Direction Photo
Taken:

Looking south

Description

Flooded River Shannon
Sample Location 05
during Q4 sampling.
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Appendix C - Table 1a. Sample Schedule Surface Water

Table 1: Sample Schedules

Environmental Protection Agency

Q1 Q2 Q3 Q4
08-10/06/2021 25-27/08/2021 23-25/11/2021 23-24/02/2022
Sample
RB_SWO01 X X X X
RB_SW02 X X X X
RB_SWO03 X X X X
RB_SWO04 X X X X
RB_SWO05 X X X X
RB_SWO06 X X X X
RS_SWo01 X X X X
RS_SWO02 X X X X
RS_SW03 X X X X
RS_SWO04 X X X X
RS_SWO05 X X X -
RS_SWO06 X X X X
RS_SWO07 X X X X
RS_SWO08 X X X X
RS_SW09 X X X X
Appendix C - Table 1b. Sample Schedule Sediment
Q1 Q2 Q3 Q4
08-10/06/2021 25-27/08/2021 23-25/11/2021 23-24/02/2022
Sample

RB_SS01 X X X X
RB_SS02 X X X X
RS_SS01 X X X X
RS_SS02 X X X X
RS_SS03 X - - -

Sample analysed once only for PFAS
Not sampled

EPARef: SPCP-2018-02-1-L1#09
AECOM Ref: 60659529

Prepared by: AT
Checked by: ND



EPARef:SPCP-2018-02-1-11409
AECOMRef:60659529

AppendixC Teble 2a River Shannon Field Readings

Teble 2:5urface Water Quality Field Readings

River shennon Field Readings

SampleLocation

RS

W02

Date]
228 00/06/2021 26/08/2021 24/11/2021 23/02/2022 09/06/2021 26/08/2021 24/11/2021 23/02/2022 09/06/2021 26/08/2021 24/11/2021 23/02/2022
Field Readings
Turbidity Low Low Low, Low Low| None Low Low Low None None
Temperature (°C 141 197 10 733 165 187 8 719 163 188 8 728
pH 834 85 822 844 817 807 794 805 819 813 79 805
Field Redox (mV) 149 1725 128.7 1542 - 2137 1518 1776 2117 1409
Conductivity (us/cm) 4378 4166 3895 3188 4544 3845 3963 3264 4422 3752 3996 3627
Dissolved Oxygen (mg/L) 928 1038 1107 11.92 895 909 11.18 10524 91 88 1089 10,604
ther Overcast sunny/Dry Overcast / wet Overcast Warm Fogay/ Dry Overcast / wet Overcast / windy Rainy Foggy/ dry 1409 Overcast / windy
Flow Moderate Moderate Moderate Moderate Moderate Low Low Low Moderate Low Low Moderate
Light yellow, small
Clear,no sediment, Clear, no sediment, Light yellow, slightly Clear,no sediment, Light yellow, slightly
SampleDescription Pale,yellow, clear NEC amount of fine | Pale, yellow, clear NEC Clear, light yellow, NEC: paleyellow, clear, NEC Clear, light yellow, NEC
NEC NEC turbid, NEC NEC turbid, NEC
sediment, NEC

Environmental Protection Agency

Prepared by:ND
Checked by JP



EPARef:SPCP-2018-02-1-11409
AECOMRef:60659529

AppendixC Teble 2a River Shannon Field Readings

Teble 2:5urface Water Quality Field Readings

River shennon Field Readings

Il SampleLocation W05 06
Il Date|
08/06/2021 25/08/2021 24/11/2021 22/02/2022 08/06/2021 25/08/2021 23/11/2021 08/06/2021 25/08/2021 23/11/2021 22/02/2022
Feld Readings
Turbidity Low Low None Low Low Low None None
Temperature (°C] 16.1 192 86 721 162 192 89 15 19 95 775
pH 827 8.26 795 8.39 8.29 8.33 801 8.29 8.39 8 823
id Redox (mV) 1548 1473 139.9 1703 - 1674 1927 - 1413 150.3
Conductivity (uS/cm) 360.3 3456 3204 285.1 3700 339.2 3175 3589 3358 309.4 288.8
n (mg/L) 9.6 9.18 1113 1185 96 958 1093 9.18 8.64 9.98 11.07
Weather Overcast / windy Dry/sunny Overcast / wet Overcast /windy Dry/sunny Dry/sunny Clear /dry Overcast Dry/ overcast Clear /dry Clear /windy
Fow Moderate Moderate Low Low Moderate Moderate Low Low Moderate Low Low
Clear light yellow,
R s e e CRTOSEmant E L Eodowbrown,f oot ] ] ow e e | Csuspended | W -
Sample D 01 le, yellow, clear, lear, i low, i low, clear, it low, clear, low, clear, moderatesuspent [[ low,
vl NEC ohtyel ow turbidity, ec [0 NEC ot yel sediments, NEC P ontly el
soilds, NEC

Environmental Protection Agency

Prepared by:ND
Checked by JP



EPARef:SPCP-2018-02-1-11409
AECOMRef:60659529

AppendixC Teble 2a River Shannon Field Readings

Teble 2:5urface Water Quality Field Readings

SampleLocation

RS

River shennon Field Readings

oo
Il Date
228 0s/06/2021 25/08/2021 2311172021 22/0212022 08/06/2022 25/08/2022 2311172021 22/02/2022 08/06/2021 25/08/2021 2311172021 22/0212022
Feld Readings
Turbidity Tow Tow None Voderate Tow Very Low Noderate Tow Tow Moderate None ,
Temperature(°C 181 19 85 674 17 186 87 672 153 149 65 6.49
oH 794 752 767 315 792 752 747 792 5.1 761 741 795
Fidd Redox (mV) 1785 - 1939 1418 1728 - 1969 1678 2137 - 2163 1985
Conductiity (iS/cm) 2929 2185 2957 1910 22456 1334 2622 1676 2016 1306 1229 105.1
Dissolved Orygen (mg/L) 837 712 1033 1166 843 791 578 1179 1029 965 1222 1242
ther Overcast / windy Sunny/dry Clear /dry Clear /windy | Warm /overcast Dry/sunny Overcast / dry Clear / cold Warm / overcast sunny/dry Overcast / dry Clear /dry
Flow Moderate Moderate Moderate Moderate Moderate Low Low Moderate Low Low Low High
Cloudylight brown, Pebrown with
sampleDescription Yellow, NEC Clear, NEC Clear, NEC . Yelow, NEC Clear, NEC Yelow brown, NEC | Light brown, NEC Yellow, NEC iment Yellow brown, NEC § Slightly cloudy, NEC
sedimen
3

Environmental Protection Agency

Prepared by:ND
Checked by JP



EPARef:SPCP-2018-02-1-11409
AECOMRef:60659529

AppendixC Teble 2aRiver Shannon Field Readings

AppendixC - Table 2b:River BrosnaField Readings

Teble 2:5urface Water Quality Field Readings

River BrosnaField Readings

It SampleLocation RB. W03
| Date
09/06/2021 26/08/2021 24/11/2021 23/02/2022 09/06/2021 26/08/2021 24/11/2021 23/02/2022 09/06/2021 26/08/2021 24/11/2021 23/02/2022
Field Readings
Tur Low Low None Medium Low Low Slight Medium Low Low Moderate Low
Temperature(°C) 17 195 65 755 164 175 72 756 163 185 76 695
pH 8.17 8.26 793 78 8.04 807 7.88 793 8.12 8 792 8.1
Field Redox 1414 - 2095 155 152.2 - 159.6 1495 122.7 - 1823 146
nductivit 672.0 598.0 6440 4393 624.0 598.0 649.0 4615 554.0 4352 4740 4056
7.85 7.82 12.09 1036 1011 10.85 1162 10454 1024 10.07 1223 11113
Weather Overcast Dry/sunny Overcast / wet Overcast / windy Overcast Dry/sunny Clear /dry Overcast / cold Warm / overcast sunny/dry Overcast / dry Overcast / windy
Flow Moderate Moderate High Moderate Low Moderate Moderate Moderate Moderate Moderate Moderate
Pale,NEC Clear, NEC Clear, NEC Light yellow, NEC Clear, NEC Clear, NEC Clear, NEC Light yellow, NEC Clear, NEC Clear, NEC Clear, NEC Light yellow, NEC

Environmental Protection Agency

Prepared by:ND
Checked by JP



EPARef:SPCP-2018-02-1-11409
AECOMRef:60659529

AppendixC Teble 2a River Shannon Field Readings

Teble 2:5urface Water Quality Field Readings

River BrosnaField Readings

I sampleLocation RB_S) RB_SW05 RB_S)
Il Date
228 00/06/2021 26/08/2021 25/11/2021 23/02/2022 10/06/2021 27/08/2021 25/11/2021 24/02/2022 10/06/2021 27/08/2021 25/11/2021 24/02/2022
Field Readings
Turbidity Low Low None None Low Moderate High Low Low None Low’
Temperature (°C 165 198 63 724 162 162 73 636 161 176 61 656
pH 813 802 781 826 771 748 753 751 786 758 761 754
Field Redox (V) 146 5 1335 142.7 175.1 - - 18222 154.4 - 611 1719
Conductivity (uS/cm) 496.0 3754 4518 3711 5460 5450 1584 5285 2862 2942 306.1 4410
Dissolved Oxygen (mg/L) 1046 1093 1002 11.997 607 452 712 108 958 885 1175 98
ther Overcast / warm Dry/sunny Clear Overcast Overcast Overcast / Dry Clear Clear sunny sunny Overcast Overcast
Flow Low Low Low Low Low Low Low Low Low Low Low Low
Cloudy, light brown,
SampleDescription Clear, NEC Clear, NEC Clear, NEC Clear, NEC Clear, stagnant odour: Clear, NEC Darkgreybrown, NEC high turbidit Clear, NEC Clear, NEC Clear, NEC Light brown, NEC
ioh turbidity

Environmental Protection Agency

Prepared by:ND
Checked by JP



Table 2: Sediment PFAS Analytical Results

Environmental Protection Agency

Sample Location| Brosna 6 Brosna 3
Appendix C - Table 3: Sediment PFAS Results Sample ID RB_SS01 RB_SS02 RB_SS02 RB_SS02 RB_SS02 RB_SS02 RB_SS02 RB_SS01 RB_SS01 RB_SS01 RB_SS01 RB_SS01
Laboratory Sample ID| PR2155273020 PR2183443016 PR2183443060 PR21B7051019 PR21B7681003 PR2217901019 PR2155273019 PR2183443017 PR2183443061 PR21B7051020 PR21B7681004 : PR2217901020
Quarter Q1 Q2 Q2 Q3 Q3 Q4 Q1 Q2 Q2 Q3 Q3 Q4
Sampling Date|  10/06/2021 26/08/2021 26/08/2021 25/11/2021 25/11/2021 24/02/2022 09/06/2021 26/08/2021 26/08/2021 24/11/2021 24/11/2021 23/02/2022
" ~ Humtam Heglth_ Ecological Screening Criteria
Perfluorinated Compounds MDL Unit Screening Criteria
6:2 Fluorotelomer sulfonic acid (6:2 FTS) 0.0005 mg/kg DW
8:2 Fluorotelomer sulfonic acid (8:2 FTS) 0.0005 mg/kg DW
Perfluorobutane sulfonic acid (PFBS) 0.0005 mg/kg DW
Perfluorobutanoic acid (PFBA) 0.0005 mg/kg DW 16,400
Perfluorodecane sulfonic acid (PFDS) 0.0005 mg/kg DW
Perfluorodecanoic acid (PFDA) 0.0005 mg/kg DW
Perfluorododecanoic acid (PFDoDA) 0.0005 mg/kg DW
Perfluoroheptane sulfonic acid (PFHpS) 0.0005 mg/kg DW
Perfluoroheptanoic acid (PFHpA) 0.0005 mg/kg DW
Perfluorohexane sulfonic acid (PFHXS) 0.0005 mg/kg DW a2 e
Perfluorohexanoic acid (PFHXA) 0.0005 mg/kg DW
Perfluorononanoic acid (PFNA) 0.0005 mg/kg DW
Perfluorooctane sulfonamide (FOSA) 0.0005 mg/kg DW
Perfluorooctane sulfonic acid (PFOS) 0.0005 mg/kg DW 1%/7207 /164" 0.014™ 0.00437
Perfluorooctanoic acid (PFOA) 0.0005 mg/kg DW 10" /7207 /1647 0.022% 0.0269 0.00175 0.000796 0.00269 0.00429
Perfluoropentanoic acid (PFPeA) 0.0005 mg/kg DW
Perfluoroundecanoic acid (PFUNDA) 0.0005 mg/kg DW
Sum of 12 PFAS (M1) 0.003 mg/kg DW 0.0269 0.00175
PFOS + PFHXS mg/kg DW 207 0.00437
Physical Parameters
Dry matter @ 105°C % 70.6 31.0 52.6 40.4 38.1 735 914 84.7 81.8 915 85.9 42.8
Comments
#1 Heads of Environment Protection Authority (HEPA) Australia and New Zealand, 2018. PFAS National Environmental Management Plan (NEMP)
Version 2.0. Januarv 2020. Public Opben Space.
#2 Heads of Environment Protection Authority (HEPA) Australia and New Zealand, 2018. PFAS National Environmental Management Plan (NEMP)
Version 2.0. Januarv 2020. Commercial/ Industrial
#3 United States Environmental Protection Agency (USEPA). 2020. Regional Screening Levels (RSLs). RSL User's Guide, and RSLs Calculator, May
2020. Composite Worker.
#4 Environment Agency, Derivation and use of soil screening values for assessing ecological risks, report — ShARE id26 (revised), March 2020.

(blank): No assessment criteria available
MDL Method Detection Limit

XX jExceedanoe of Human Health Screening Criterion
iExceedance of Ecological Screening Criterion

EPA Ref: SPCP-2018-02-1-L1#09

AECOM Ref: 60659529

Prepared by: AT
Checked by: JP



q =EOM Table 2: Sediment PFAS Analytical Results

Environmental Protection Agency

Sample Locationl Shannon 5 Shannon 4 Shannon 6 Shannon 8 Shannon 9
Appendix C - Table 3: Sediment PFAS Results Sample ID RS_SS02 RS_SS02 RS_SS02 RS_SS02 RS_SS03 RS_SS03 RS_SS01 RS_SS01 RS_SS02 RS_SS02 RS_SS01 RS_SS01 RS_SS01 RS_SS01
Laboratory Sample ID  PR2155273018 PR21B7051018 PR21B7681002 PR2217901018 PR2183443065 PR2183443066 PR2217901017 PR2155273017 PR2183443015 PR2183443059 PR21B7051017 PR21B7681001 PR2183443014 PR2183443058
Quarter Q1 Q3 Q3 Q4 Q1L Ql Q4 Q1 Q2 Q2 Q3 Q3 Q2 Q2
Sampling Date _ 08/06/2021 23/11/2021 23/11/2021 22/02/2022 25/08/2021 25/08/2021 22/02/2022 08/06/2021 25/08/2021 25/08/2021 23/11/2021 23/11/2021 25/08/2021 25/08/2021
- - Humgn Heglth_ Ecological Screening Criteria
Perfluorinated Compounds MDL Unit Screening Criteria
6:2 Fluorotelomer sulfonic acid (6:2 FTS) 0.0005 mg/kg DW
8:2 Fluorotelomer sulfonic acid (8:2 FTS) 0.0005 mg/kg DW
Perfluorobutane sulfonic acid (PFBS) 0.0005 mg/kg DW
Perfluorobutanoic acid (PFBA) 0.0005 mg/kg DW 16,400
Perfluorodecane sulfonic acid (PFDS) 0.0005 mg/kg DW
Perfluorodecanoic acid (PFDA) 0.0005 mg/kg DW
Perfluorododecanoic acid (PFDoDA) 0.0005 mg/kg DW
Perfluoroheptane sulfonic acid (PFHpS) 0.0005 mg/kg DW
Perfluoroheptanoic acid (PFHpA) 0.0005 mg/kg DW
Perfluorohexane sulfonic acid (PFHXS) 0.0005 mg/kg DW 1%/720% 0.000502
Perfluorohexanoic acid (PFHXA) 0.0005 mg/kg DW
Perfluorononanoic acid (PFNA) 0.0005 mg/kg DW
Perfluorooctane sulfonamide (FOSA) 0.0005 mg/kg DW
Perfluorooctane sulfonic acid (PFOS) 0.0005 mg/kg DW 1%/7207 /1647 0.014" 0.0100
Perfluorooctanoic acid (PFOA) 0.0005 mg/kg DW 10™/720% /1647 0.022%
Perfluoropentanoic acid (PFPeA) 0.0005 mg/kg DW
Perfluoroundecanoic acid (PFUNDA) 0.0005 mg/kg DW
ISum of 12 PFAS (M1) 0.003 mg/kg DW
PFOS + PFHXS mg/kg DW 207 0.010502
Physical Parameters
Dry matter @ 105°C % 42.8 74.5 65.0 28.9 76.8 737 86.1 47.0 54.3 61.0 85.1 78.8 90.1 915
Comments
#1 Heads of Environment Protection Authority (HEPA) Australia and New Zealand, 2018. PFAS National Environmental Management Plan (NEMP)
Version 2.0. Januarv 2020. Public Open Space.
#2 Heads of Environment Protection Authority (HEPA) Australia and New Zealand, 2018. PFAS National Environmental Management Plan (NEMP)
Version 2.0. Januarv 2020. Commercial/ Industrial
#3 United States Environmental Protection Agency (USEPA). 2020. Regional Screening Levels (RSLs). RSL User's Guide, and RSLs Calculator, May
2020. Composite Worker.
#4 Environment Agency, Derivation and use of soil screening values for assessing ecological risks, report — ShARE id26 (revised), March 2020.

(blank): No assessment criteria available

MDL Method Detection Limit

:Exceedance of Human Health Screening Criterion
xceedance of Ecological Screening Criterion

EPA Ref: SPCP-2018-02-1-L1#09

AECOM Ref: 60659529 2

Prepared by: AT
Checked by: JP



EPARef: SPCP-2018.021.L 1409
AECOM Ref; 60659529

Comments

Table 4: Surtace Water Analytical

PEAS Resuls
v Bios v SV Res Tt
Sampl Locaton R SWoL 7 Swoz
SampleiD] RB_SW01 RB_SWOL RB_SWO01 i+ RB_SWOL RB_SWO01 RB_SWo01 RB_SWO01 RB_SW02 RB_SW02 RB_SW02 RB_SW02 i RB_SW02 RB_SW02 RB_SW02
‘Appendix C - Table 4: Suface Water PFAS Results Labor 7901042
Quarter Q1 Q2 Q2 Q3 Q3 Q4 Q4 Q1 Q2 Q2 Q3 Q3 Q4 Q4
am pling Dete | 09/06/2021 § 26/06/2021 & 26/08/2021 § 24/11/2021 | 24/11/2021 § 23/02/2022 & 23/02/7022 | 05/06/2021 & 20/0B/2021 § 26/08/2021 & 24/11/2021 § 2411112021 | 23/0212022 | 23/08/2022
[EEE e | ——
[Fermrarcompore oL T ot chena
52 Fluortelomer sufonic acid 62 F15) 0010 ¢ jo/t
2 Fluoelomer sufonc acid 82 F15) 0010 ¢ jo/t
rertuorobutane sulfonc acid (r55) 0010 ¢ jo/t
rertuombutanaic acid (reA) 0010 ¢ jo/t
rertuorodecane sufoic acid F05) 0010 ¢ jo/t
rertuomdecanoi acid POy 0010 ¢ jo/t
rertuordodecanaic acid (0004 0010 ¢ jo/t
rertuoroneptane sulonic acid CFHpS) 0010 ¢ jo/t
JPerfiuoroheptanoic acid (PFH pA) 0010 % po/L
rertuoonerane suifonic acid FHxS) 0010 ¢ jo/t
rertuomneranoic acid (PFHxA) 0010 ¢ jo/t
rertuornonano acid PFNA) 0010 ¢ jo/t
rertuorooctane sulforamide (FOSA 0010 ¢ jo/t
070** 703* 7 0.01*° /)| 0.00012°° 7 0.00085°° 7 7277 1
JPerfluoroctane sulfonic acid (PFOS) 0.0100 Ho/L 0o "
10*1/03% 7056"/
pertuomoctanoie acid PFOA) 00100 £ st o
001" /0.0
Fertuomperianoe acid (Frof) [
fertuomundecanoic acid (rUNDY [
i of pF0S + Prifas ot 0% 1 007
fsim ot roA - Pr0S o/ o070
Heads of Envirooment P HEP, Zealand, 2018, PFAS National Ervirormertal Managerent Plan
(NENP) Version 2.0, Januery 2020, Recreational Water.
Heads of Environment Protection Authoty (HE PA) Austala and New Zealand, 2016, PFAS National Envionmenta Management Plan
(NEMP) Version 2.0, January 2020, Dirking Water.
United ate 2009, ipply (Water Quality)
Regulaions 2000 specifc to PFOS and PFOA concentations in dirking waer. October 2009
United States Environmentl Protection Ag ) 2016, Health s.of Health
and Ecalogical Crtera Division, Washington, DC 20460, EPA Document Number: 822:R-16.004. My 2016
pect INo.77 Ac
EucpeanU ect INo.77 AAC
EucpeanU ect INo.77 mac
EucpeanU pect INo.77 MAC Other Surac
United Kingdom Drinking Water Inspectorte (DWi). Regulaions 2016, Guidance on the Water S upply (Water Quality) Reguiations 2000
specifc fo PFOS and PFOA concentrtions Jaruary 2021, Tier2 Regulation 10
o pectorte, Jancary 2021 ueply 05
Ter
(blank): No assessment criteria available
MDL Method Detection Limit
XX Exceeds Human Health Screening Criteria Drinking Waterand / or Recreational Use
Exceeds Envirnmental Screening Crra Anual Averge Concentation
p Exceeds EnvinmentalScreening Crna Maximom Alowable Concentation
1

Environmental Protection Agency

Prepared by: AT
Checked by: P



EPARef: SPCP-2018.021.L 1409
AECOM Ref; 60659529

Comments

#10

Table 4: Surtace Water Analytical

A5 Results
Surace War| Fiver Brosra SW Results
Sample Locaton | 78 SW03 78 SWod
SampleD  RB SWO3 : RB SW3 | RE SW03 : RB SWO3 § R SWO3 | RE SWO3 | RB SWO3 | RB SW04 | RE SW04 | RB SWOi § RB SWO4 : RB SWO4 | RB SWOA
Popendix C -Table 4:Suface Water PFAS Resulls Labor atory Sam e 1D o 1 1 aa pro2 17901011
Quarter Q1 Q2 Q2 Q3 Q3 Q4 Q4 QL Q2 Q3 Q3 Q4 Q4
am piing Daie_06/06/2021 & 26/08/2021 § 26/08/2021 + 24/11/2021 § oar /7021 £ 23/02/2020 § 2a/oar022 | 0070612001 § 2o/0mra0ed + 25/11/2021 | p5/11/2001 & zl0ero0ea i paroziaoze
Human Health Screening | [ menial Quality Standard
[Pt componc: oL T om cres

J62 Fuoroielomersultonic aci (52 £15) 0010 | it
Je2 Fuoroielomersultoric aci (52 £15) 0010 | it
Pertuombuane suonic acid (FES) 0010 § jail
Pertuonbuanoic acia (&) 0010 § jail
Pertuoecane sufonic acd (PF05) 0010 | it
Pertuoncecanoic acid (roy 0010 § jail
Pertuondodecanic acid (Foo0Y 0010 | it
perfiuoroheptane sulfonic acid (PFHpS) 0010 wo/L
perfiuoroheptancic acid (PFH pA) 0010 wo/L
Pertuomhexane sfonic acd PFHxS) 0010 | it
Pertuonhexanoi acid GrHs) 0010 § jail
Pertuomnonanol acid PFNA 0010 § jail
Pertuomactne suloramide (F0SA 0010 § jail

070** 7 03%% 7 0.01* /] S 7 0.00065° /727 7
perfiuorooctane sulfonic acid (PFOS) 0.0100 wo/L

010 36"

10" /03" /056" /

fperfiuorooctanoic acid (PFOA) 0.0100 wo/L 00111 0.0119 00133 0.0108 0.0145 0.0160 00131 0.0126 00124 00120
001" /01"
fperfiuoropentanoic acid (PFPeA) 0.010 Hg/L
perfiuoroundecanoic acid (PFUNDA) 0.010 wo/L
um of PFOS + PFHYS /L 20" /007"
um of PFOA + PFOS. /L 0070** 00111 00119 00133 00108 00145 00160 00131 00126 00124 00120
Heads i New Zeslan, 2018, PFAS Nationa Emvionmertal Managerent Plan
(NENP) Version 20, Januay 2020, Recreational Water.
Heads of iNew Zealand, 2018, PFAS National Environmental Management Plan
(NEMP) Version 20, January 2020, Diking Wiater.
U Guardians of g ‘quality. 2009. wpply (Water Quality)
Regulaions 2000 specific o PFOS and PFOA conceriratons in dirking water. October 2009
United States Environmentl £PA). 2016, Dinking ith Advisory for PFOS. Office 204, Health
and Ecological Crteria Division, Washinglon, DC 20460, EPA Document Number. 822.R 16004, May 2016
Euopeant (.1No.77 as amendediin 2019) AAC niand Suface Water
Europeent (S.1No.77 as amendedin 2019) AAC Other Suface Water
Europeent (5.1N0.77.as amended i 2019) MAC Inand Suface Water
E L (5.1No. 77 as amended in 2019). MAC Other Sufface Water
L Regulai 2 wpply (Water 2000
specifc 10 PFOS and PFOA concentations n dirking water. Januayy 2021 Tier2 Regulaion 10
Diinking pec ary 2021 o 016 specific 0 PFOS
n Ter
(Hlank):No assessment crteriaavailable
ML Vethod Detecton Lt
xx Exceeds Human Healt Sceening Ctera Dinking Water and / orRecreatonal Use
Exceeds
™ exceeds Envitnmenta Screening Ceria Maximum Alowable Concentation
2

Environmental Protection Agency

Prepared by: AT
Checked by: P



EPARef: SPCP-2018.021.L 1409
AECOM Ref; 60659529

Comments

Table 4: Surtace Water Analytical

PEAS Results
Surface Water| Fiver Bosna SW st
sample Locaton | R SW5 R S0
SamplelD RB_SWO5 : RB SWO5 | RB SWO05 : RB SWO5 | RB SWO5 : RB SWO5 | RB SWO06 | RB _SW06 i RB_SW06 : RB SWO6 | RB SW06 | RB SWOG
Appendix C -Table &: Surface W ater PFAS Results Labor atory Sample ID 7901013
Quater o1 Q 5] 5] o Q4 QL o LY E] Qs Q4
ampling Date_10/06/2021 & 27/08/2021 § 25/11/2021 1 25/11/2021 § 24/02/2022 | 24/02/2022 | 10/06/2021 : 27/08/2021  25/11/2021 : 25/11/2021 § 24/02/2022 § 24/02/2022
HumanHealth Sceenng || e ionmental Qualty Stancard
[Feroo reeaconpore MDL T Unt citeria
o2 Fluomtelomer suionic acid (62 F15) 0010 & po/L
2Fluortelomer sulfonc acid 82 F1S) 0010 & po/L

fretuorobutane sulfonic acid (FES) 0010 & po/L
Pertuorobutnoi acid (PF&A) 0010 & po/L
fpeuorodecane suifoic acid (PFOS) 0010 & po/L
fpetuorodecanoic acid (PFOY) 0010 i /L 0010
fpetuorododecanoi acid (PFO0DA) 0010 & po/L
Pertuoroheptane suonic acid PFHps) 0010 & po/L
fpetuoroheptanoic acid PFHpA) 0010 & po/L
freuorohexane sulfonic acid PFHS) 0010 & po/L
fetuorchexanoic acid PFHxA) 0010 & po/L
fretuorononanoi acid PFNA 0010 & po/L
fpetuoroocane sulfonamide FOSA) 0010 & po/L

070*708% 1 001% /)| 0.00015°° / 0.00085™ 1 727/
ferfuorooctane sulfonic acid (PFOS) 00100 } gt o

107703 /056" /
fpertuoroocianoic acid (PFOA) 00100 o e 00345 00354 00340 00258 00478 00440

001"° /04

erfuoropentanoic acid PFpeA) 0010 i /L
erfuoroundecanoic acid PFUNDY 0010 /L
um of PROS + PEHXS e 20"/ 007
um of PFOA + PFOS /L 0070* 00346 00354 00340 00258 00478 00440

ind New Zealand, 2018. PFAS National Ervironmental Management Plan

(NEMP) Version 2.0, January 2020, Recreational Water.
P

(NEMP) Version 20, January 2020, Diinking Water.

Zealand, 2018. PFAS National Environmental Management Plan

United Kingdom Drinking Wiater Inspectorate (DWI). Guardians of dinking water qualit. 2009, Guidance on the Wiater S upply (Water Quality)

Reguiations 2000 specifc to PFOS and PFOA concentrations in dinking water. October 2009,
g

(USEPA), 2016,

and Ecological Criteria Division, Washingion, DC 20460. EPA Document Number. 822-R-16.004, May 2016

for PFOS. Office of Water (4304T). Health

European INo.77 AC
European INo.77 ACO!

European INo.77 MAC

European bi 1 No. 77 as amended in 2019). MAC Other Surface Water

R

jati

2000

specific to PFOS and PFOA concentrations in dinking water. January 2021 T 2 Regulation 10
January 2021 iy (Water

2016, Supply

Drinking Water

oA

(blank): No assessment citera available

MDL

Method Detection Limit

Exceeds Human Health Screening Ciiteia Dinking Waterand / or Recreational Use.

Exceeds Environmental Screening Criteria Annual Average Concentration

Exceeds Environmental Screening Citeria Maximum Alowable Concentation
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EPARef: SPCP-2018.021.L 1409
AECOM Ref; 60659529

Comments

Table 4: Surtace Water Analytical

PE4S Results
ToverSharmon SW Result
Sample Location | RS_SWOL RS_SW02
SamplelD RS_SWO01 : RS_SWOl ; RS_SWOL : RS_SWOL ; RS_SWOl : RS_SWO1 : RS_SWOL | RS_SWO02 ; RS_SWO02 i RS_SWO02 ; RS_SWO02 : RS_SWO02 ; RS_SWO02 3 RS_SW02
‘Appendix C - Table 4: Suface Water PFAS Results Labor i PR2155273001 901001 ; PR221' 19010
Quarter Q1 Q2 Q3 Q3 Q3 Q4 Q4 Q1 Q2 Q3 Q3 Q3 Q4 Q4
e pling Dale _09/06/2021 | 26/08/2021 & 26/06/2021 § 24/11/2021 | 24/11/2021 § 23/02/2022 + 23/02/2022 | 08/06/2021 & 26/06/2021 § 26/08/2021 & 24/11/2021 § 24/11/2021 3 23/00/2022 § 23/02/2022
[EEE e | ——
[Fermrarcompore oL T ot chena
52 Fluortelomer sufonic acid 62 F15) 0010 : po/L
2 Fluoelomer sufonc acid 82 F15) 0010 : po/L
rertuorobutane sulfonc acid (r55) 0010 : po/L
rertuombutanaic acid (reA) 0010 ¢ jo/t
rertuorodecane sufoic acid F05) 0010 : po/L
rertuomdecanoi acid POy 0010 : po/L
rertuordodecanaic acid (0004 0010 ¢ jo/t
perfuaroheptane sulforic acid (FHpS) 0010 ¢ jo/t
JPerfiuoroheptanoic acid (PFH pA) 0010 /L
rertuoonerane suifonic acid FHxS) 0010 ¢ jo/t
rertuomneranoic acid (PFHxA) 0010 : po/L
rertuornonano acid PFNA) 0010 : po/L
rertuorooctane sulforamide (FOSA 0010 : po/L
070** 703** 7 0.00*° #]| 0.00013°° 7 0.00065" 1 7277 /
JPerfluoroctane sulfonic acid (PFOS) 0.0100 Ho/L 0o "
10*1/03% 7056"/
pertuomoctanoie acid PFOA) 00100 iyt o
001" /0.1
Fertuomperianoe acid (Frof) [
fertuomundecanoic acid (rUNDY [
i of S + Priixs /L 20% 1 007%
fsim ot roA - Pr0S v/l 0070*
Heads of Envirooment P HEP, Zealand, 2018, PFAS National Environmental Management Plan
(NENP) Version 2.0, Januery 2020, Recreational Water.
Heads of Environment Protection Authoty (HE PA) Austala and New Zealand, 2016, PFAS National Envionmenta Management Plan
(NEWP) Version 20, January 2020, Diinking Waer,
United ate 2009, ipply (Water Quality)
Regulaions 2000 specifc to PFOS and PFOA concentations in dirking waer. October 2009
United States Environmentl Protection Ag ) 2016, Health s.of Health
and Ecalogical Crtera Division, Washington, DC 20460, EPA Document Number: 822:R-16.004. My 2016
pect INo.77 AC
EucpeanU pect INo.77 Anc
EucpeanU ect INo.77 mac
EuopeanU ect INo.77 MAC Other Surac
United Kingdom Drinking Water Inspectorte (DWi). Regulaions 2016, Guidance on the Water S upply (Water Quality) Reguiations 2000
specifc fo PFOS and PFOA concentrtions Jaruary 2021 equiaton 10
o pectorte, Jancary 2021 ueply 0s
Ter
(blank): No assessment criteria available
MDL Method Detection Limit
XX Exceeds Human Health Screening Criteria Drinking Waterand / o Recreational Use
Exceeds Envirnmental Screening Crra Anual Averge Concentation
p Exceeds EnvinmentalScreening Crna Maximom Alowable Concentation
4
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EPARef: SPCP-2018.021.L 1409
AECOM Ref; 60659529

Comments

Table 4: Surtace Water Analytical

PE4S Results
ToverSharmon SW Result
Sample Location | RS_SW03 RS_SW04
SamplelD RS_SW03 : RS_SWO03 ; RS_SWO03 + RS_SWO03 ; RS _SWO03 : RS_SW03 ; RS_SWO03 | RS_SWO04 ; RS _SW04 i RS _SW04 I RS_SWO04 : RS_SW04 ; RS_SWO04 3 RS_SW04
‘Appendix C - Table 4: Suface Water PFAS Results Labor [ PR2217901004 § PR22179010:
Quarter Q1 Q2 Q3 Q3 Q3 Q4 Q4 Q1 Q2 Q3 Q3 Q3 Q4 Q4
e pling Dale_09/06/2021 § 26/08/2021 & 26/06/2021 § 24/11/2021 | 24/11/2021 § 23/02/2022 + 23/02/2022 | OB/06/2021 & 25/06/2021 § 26/08/2021 & 24/11/2021 § 24/11/2021 § 2210072022 § 22/02/2022
[EEE e | ——
[Fermrarcompore oL T ot chena
52 Fluortelomer sufonic acid 62 F15) 0010 : po/L
2 Fluoelomer sufonc acid 82 F15) 0010 : po/L
rertuorobutane sulfonc acid (r55) 0010 : po/L
rertuombutanaic acid (reA) 0010 ¢ jo/t
rertuorodecane sufoic acid F05) 0010 : po/L
rertuomdecanoi acid POy 0010 : po/L
rertuordodecanaic acid (0004 0010 ¢ jo/t
perfuaroheptane sulforic acid (FHpS) 0010 ¢ jo/t
JPerfiuoroheptanoic acid (PFH pA) 0010 /L
rertuoonerane suifonic acid FHxS) 0010 ¢ jo/t
rertuomneranoic acid (PFHxA) 0010 : po/L
rertuornonano acid PFNA) 0010 : po/L
rertuorooctane sulforamide (FOSA 0010 : po/L
070** 703** 7 0.00*° #]| 0.00013°° 7 0.00065" 1 7277 /
JPerfluoroctane sulfonic acid (PFOS) 0.0100 Ho/L 0o "
10*1/03% 7056"/
pertuomoctanoie acid PFOA) 00100 iyt o
001" /0.1
Fertuomperianoe acid (Frof) [
fertuomundecanoic acid (rUNDY [
i of S + Priixs /L 20% 1 007%
fsim ot roA - Pr0S v/l 0070*
Heads of Envirooment P HEP, Zealand, 2018, PFAS National Environmental Management Plan
(NENP) Version 2.0, Januery 2020, Recreational Water.
Heads of Environment Protection Authoty (HE PA) Austala and New Zealand, 2016, PFAS National Envionmenta Management Plan
(NEWP) Version 20, January 2020, Diinking Waer,
United ate 2009, ipply (Water Quality)
Regulaions 2000 specifc to PFOS and PFOA concentations in dirking waer. October 2009
United States Environmentl Protection Ag ) 2016, Health s.of Health
and Ecalogical Crtera Division, Washington, DC 20460, EPA Document Number: 822:R-16.004. My 2016
pect INo.77 AC
EucpeanU pect INo.77 Anc
EucpeanU ect INo.77 mac
EuopeanU ect INo.77 MAC Other Surac
United Kingdom Drinking Water Inspectorte (DWi). Regulaions 2016, Guidance on the Water S upply (Water Quality) Reguiations 2000
specifc fo PFOS and PFOA concentrtions Jaruary 2021 equiaton 10
o pectorte, Jancary 2021 ueply 0s
Ter
(blank): No assessment criteria available
MDL Method Detection Limit
XX Exceeds Human Health Screening Criteria Drinking Waterand / o Recreational Use
Exceeds Envirnmental Screening Crra Anual Averge Concentation
p Exceeds EnvinmentalScreening Crna Maximom Alowable Concentation
s

Environmental Protection Agency
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EPARef: SPCP-2018.021.L 1409
AECOM Ref; 60659529

Comments

Table 4: Surtace Water Analytical

PEAS Results
Surace Water| Fiver Shamon SW Resuls
Samgle Locaton | S SWos 7S SW05 RS Swor
SamplelD RS SWO5 | RS_SW05 ; RS SWO5 i RS SW05 RS SW05 | RS SW06 : RS SW06 i RS_SW06 i RS SWO06 i RS_SWO06 : RS_SWO06 § RS SWO6 | RS_SWO7 i RS SWO7 : RS SWO7 i RS SWO7 i RS SWO7 3 RS_SWO7 } RS SWO7
Appendix C - Table 4: Surface Water PFAS Results Laboratory Sample ID_PR2156127001 PR2217901047 ; PRR217901048
Quater Q1 o Q2 3 Q3 QL Q Q2 5] Q3 Q4 Q4 o1 Q2 Q2 o3 Q3 Q¢ Q4
am pling Date _08/06/2021 & 25/08/2021  25/08/2021  23/11/2021 & 23/11/2021 | 08/06/2021 & 25/08/2001 § 2s/08/2021 f 23/1u/2021 | 23/11/2021 F 2200242022 § 2210212022 | 0m/06/2001 | 25082001 F 25/08/2001  23/11/2021 | 23/11/2021 § 20/02/2022 & 20/02/2022
Human Rean seeenng ||~
[P s compors oL T o e
2 Fluorotelomer sulfonic acid (6:2 FT5) 0010} o/t
2 Fluorotelomer sulfoic acid (8:2 FT5) 0010} o/t
feriuorobutane sulfonic acid (F85) 0010} o/t
Pefiuorbutanoic acid (PFaA) 0010} o/t
Pefiuorodecane sufonic acid (PF0S) 0010} o/t
ffiuorodecanoic acid PFOA) 0010} o/t
freiuorododecanoic acid (PFO0DY) 0010} o/t
ffiuoroheptane sulfonic acid (PFHpS) 0010} o/t
ffiuoroheptanoic acid (PFHpA) 0010} o/t
Pfiuorohexane sufonic acid (PFHxS) 0010} o/t
Pefiuorhexanoic acid (PFHxA) 0010} o/t
freiuorononancic acid PFN A 0010} o/t
feiuorooctane sufonamide FOSA) 0010} o/t
0704 /03" /001" /] 17271
freriuomoctane sulfonic acid (°FOS) 00100 § p/t
0110 e
107 /037 /056" /
feriuoroctanoic acid PFOA) 00100 | pg/t
001 /01720
Perfuoropentanoic acid PFpes) 0010 : g/l
JPeriuoroundecanoic acid (PFUNDA) 0010 : g/l
um of PFOS + PFHXS /L 20" 10072
um of PFOA + PFOS 1o/l 0070**
Heads nd New Zealand, 2018. PFAS National Environmental Management Plan
(NEMP) Version 2.0, January 2020, Recreational Water.
Heads of E nvironment P rotection Authority (HEP A) Austalia and New Zealand, 2018, PFAS National E nvironmental Management Plan
(NEMP) Version 2.0, January 2020, Diinking Water.
Urnited Kingdom Drinking Water Inspectorate (DWI). Guarcians of inking water quality. 2009, Guidance on the Water Supply (Water Quality)
fai PFOS and PFOA October 2009,
Urited States Environmental USEPA). 2016. > Office. (4304T), Health
and Ecological Ciitera Division, Washington, DC 20460. EPA Document Number. 822.R-16.004, May 2016
3 L SINo.77 AC
3 ‘ (SINo.77 AC
e \ (5.1No. 77 as amended n 2019). MAC Inand Suface Water
e . (5.1No. 77 as amended in 2019). MAC Other Surace Water
Regulations 201 oy O 2000
specifc to PFOS and PFOA concertrations in dirking water. January 2021 Tier 2 Regulation 10
9 pectorate, January 2021 o 2016 specific to PFOS
0A -
(blank): Noassessmentciitra available
MDL Method Detection Limit
X Exceeds Human Health Screening Citeria Dinking Water and / orRecreational Use
Exceeds Environmentl Screening Cieia Avual Average Concentation
xx Exceeds Environmental Screening Crieria Maximum Allowable Concentation
6
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EPARef: SPCP-2018.021.L 1409
AECOM Ref; 60659529

Comments

Table 4: Surtace Water Analytical

PE4S Results
ToverSharmon SW Result
Sampl Locaton RS SWe 7 SWoo
SampleiD] RS_SW08 RS_swos RS_SWO08 i RS_SW08 RS_Swo08 RS_Swo8 RS_SW08 RS_SW09 ; RS_SW09 RS_SW09 RS_SW09 i RS_SW09 RS_SW09 RS_SW09
‘Appendix C - Table 4: Suface Water PFAS Results Labor 17901007 § PR2217901040 |
Quarter Q1 Q2 Q2 Q3 Q3 Q4 Q4 Q1 Q2 Q2 Q3 Q3 Q4 Q4
Semping Dai 0606/ 2021 | 25106/ 2021 £ 2502021+ 23 120zt | 25112001 | aierztea  zaiuaranes | Gerooraoel ¢ asiomizded  Zssueranal | 2o | punuiztel L itz | oo
[EEE e | ——
[Fermrarcompore oL T ot chena
52 Fluortelomer sufonic acid 62 F15) 0010 ¢ jo/t
2 Fluoelomer sufonc acid 82 F15) 0010 ¢ jo/t
rertuorobutane sulfonc acid (r55) 0010 ¢ jo/t
rertuombutanaic acid (reA) 0010 ¢ jo/t
rertuorodecane sufoic acid F05) 0010 ¢ jo/t
rertuomdecanoi acid POy 0010 ¢ jo/t
rertuordodecanaic acid (0004 0010 ¢ jo/t
rertuoroneptane sulonic acid CFHpS) 0010 ¢ jo/t
JPerfiuoroheptanoic acid (PFH pA) 0010 % po/L
rertuoonerane suifonic acid FHxS) 0010 ¢ jo/t
rertuomneranoic acid (PFHxA) 0010 ¢ jo/t
rertuornonano acid PFNA) 0010 ¢ jo/t
rertuorooctane sulforamide (FOSA 0010 ¢ jo/t
070** 703* 7 0.01*° /)| 0.00012°° 7 0.00085°° 7 7277 1
JPerfluoroctane sulfonic acid (PFOS) 0.0100 Ho/L 0o "
10*1/03% 7056"/
pertuomoctanoie acid PFOA) 00100 £ st o
001" /0.0
Fertuomperianoe acid (Frof) [
fertuomundecanoic acid (rUNDY [
i of S + Priixs ot 0% 1 007
fsim ot roA - Pr0S o/ o070
Heads iironment P (HEP: Zealand, 2018, PFAS National E nvironmental Management Plan
(NENP) Version 2.0, Januery 2020, Recreational Water.
Heads of Environment Protection Authoty (HE PA) Austala and New Zealand, 2016, PFAS National Envionmenta Management Plan
(NEMP) Version 2.0, January 2020, Dirking Water.
United 2009, ipply (Water Quality)
Regulat S and PROA October 2000,
United States Environmentl Protection Ag ) 2016, Health s.of Health
and Ecalogical Crtera Division, Washington, DC 20460, EPA Document Number: 822:R-16.004. My 2016
) pect INo.77 Ac
EucpeanU ect INo.77 AAC
EucpeanU ect INo.77 mac
EucpeanU pect INo.77 MAC Other Surac
United Kingdom Drinking Water Inspectorate (DW1). Regulations 2016. Guidance on the Water Supply (Water Quality) Regulations 2000
specifc fo PFOS and PFOA concentrtions Jaruary 2021, Tier2 Regulation 10
o . January 2021, ueply 05
Ter
(blank): No assessment criteria available
MDL Method Detection Limit
XX Exceeds Human Health Screening Criteria Drinking Waterand / or Recreational Use
Exceeds Envirnmental Screening Crra Anual Averge Concentation
e Exceeds EnvinmentalScreening Crna Maximom Alowable Concentation
7
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ot s iormr oot 1) ol i 0030
nicrimn e sephen st
Coment

(1 GWIWE Water, GTV - relan - Source: Iiland Grvs 2016

(2 CWIWE Water,Aquat Toxicly Irland - Froshwator

Source: SEPAWAT-SG53 Fresh £Q5 - AA - 2015

(43 GWIWE Water,Aquatic Tox/clty I11and -Trans ilonallCosstal - Source. SEPA WAT G55 Marine £Q5 - AA 2015

4% CWINE Water, WS -Ireland - Source: Ieland GTVs 2016
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Table 6: Quality Contol Rinsate

Aalytical Fesuls
Sample D] _Qci01 Q01 Q10 Qcz01
Appendix C - Table 64 QA/QC Rinsate (Pestide. Funsae JRDI Watsr DlWaber DLW ster Dl ater
Fesult) Meda| VEVE Bailer Bailer VenVeen
Lab Sam ple | Pro155273038 | proteasasoss | protsressoor | protsasazose
sampleDate| os/06/2001 | 26082001 | o12s2001 | ars0sra000
" ganochiorine Pesticides Unis
23 4-Tetrchiombenzene /L
235-& 12.4 5 Tetrachlorobenzene /L
4000 /L
400 b/t
4001 b/t
fs.4-c00 b/t
fo.4-00¢ b/t
fo.4-cor b/t
Juachior b/t
Jucin b/t
forioraane <is b/t
ferioraane-tans b/t
chioberl b/t
eldiin b/t
fendosulfan sulfate b/t
ndiin b/t
nain aldehyde b/t
nafin ketone b/t
Jepiachior b/t
JHepachiomepoxide <is b/t
JHepachiomepoxide-rans b/t
JHexachiorobenzene (HCe) /L
JHexachionobutadiene /L
JHexachiorocyclohexane Aipha. /L
JHexachiorocyclohexane Beta /L
JHexachiorocyclohexane elta /L
JHexachiorocyclohexane Epsilon /L
JHexachiorocy clohexane Gamma /L
JHexachiorethane /L
s odiin /L
vethoxychior /L
irex /L
pvonachioreis /L
pyonachiortans /L
foxychiorsane /L
fentachionobenzene /L
um of 3 tetrachlorobenzenes /L
um of 4 hexachioreyclohexnes /L
um of 4 isomers COT /L
um of 6 isomers COT /L
elodiin /L
ifurlin /L
aipha £ndosifan /L
etz £ndos ifen /L
PBBS /L
B8 153
1
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Table 6: Quality Contol Rinsate

poalytal Resuls
SampeD] __Qoiol Qcior Qcior Qczor
Aopenix C-Table 6 QA/QC Rinsate (Pesticide Rinsere | IDIVatar liesg Do leeg
Resuls) Meda| VEVE Bailer Baier VenVeen
L=bSam pe ID] PRo155273038 | PRo1B3443055 | PRA1BTE9S00L | _PR183443069
Sample Date| 08/06/2021 | _2a/oer20e1 | ouizrzozr | zisoerzoe
Pesticides o/t
[ < Ochiorophenyl) uea (067U) Lol ,
36 THhiomenzoic acid Lol
Chioro2.6detrylacetaniide Lol ,
Nethylsulony -4 iluoromethyl benzoc acid Lol
“amino-{sopropy Jbenzamice Lol
4D v/l
) v/l
42 (somer) v/l
45T v/l
st v/l
[icee Lol ,
b chioquinoraline 2310l /L
ficetamipia Lol
ficetochior Lol
Jicibenzolars mety! Lol
Jcituorten Lol
fcioniten Lol
fuachior Lol
fuaicats Lol
[udicar sufone Lol
ety Lol
Jrridosuituron Lol
finopyriia Lol
firion Lol
fuzine Lol
fizine 2nyarory Lol
Jizine desetry1 Lol
iz ine dessopropy1 Lol
Jzinphos ey Lol
[z inphos metny! Lol
[orystoin Lol
Lol
o Lol
eralony! Lol ,
erazoin Lol
endocat, Lol
berazone Lol
Fertazone metry1 Lol
ifenox Lol
ieranol Lol
scalid Lol
omacil Lol
romophos <ty Lol
S~ Lol
dusalos Lol
ar Lol
fabendazim Lol
bemice Lol
boturan Lol
foaboturan 3 hydrory Lol
o Lol
foarentazone-ety Lol
Lol
[oiorervinphos Lol
Hordazon Lol
fohondazon despheny! Lol
foorowiuon Lol
[ohorowiuon desmetry! Lol
Homxuron Lol
fohopropham Lol
Hopyios Lol
Homyios metry! Lol
oo uuon Lol
Todinaiop Lol
fomazone Lol
omepop Lol
Topyralid Lol
Totianidn Lol
umaphos Lol
imidine Lol
anazine Lol
foybutye (rgarl Lol
mocani Lol
prazine Lol
[oyproconazole Lol
2
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Table 6: Quality Contol Rinsate

Aalytical Results

SampeD] _Qci0l Q10 Qci0L Q201
Appendi C -Table 64 QA/QC Rinsate (Pesticide Rinscue JDIW o DLW ERED BN
Resuls) Meda| - VENVESN Bailer Bailer VanVeen
Lab sample D] Pro1ss273038 | ro1sasasoss | praseressoor | pro1sasasoss
sample Date] o8/06/2021 | 2s/0mr2021 | ovzrzozr | 2ns0erz000
prodinil b/l
romazine o/l
oc b/l
Joes metyn b/l
azinon o/l
camba b/l
fochiotenthion b/l
chiomid b/l
chionvos b/l
clofop b/l
croophos b/l
Piethotencats b/l
fenacoum b/l
pfenoconazole b/l
fenoxuron b/l
fofubenzuron b/l
fufenican b/l
mefuron b/l
foimetachior o/l
foimetrenamia b/l
methoate b/l
foimethomorph b/l
nose b/l -
noterty b/l
uon b/l
uron des methy| ©CPMJ) b/l
PTC b/l
Epoiconazole b/l
tiotencab b/l
tion b/l
[otumesate b/l
thoprophos b/l
enamiphos b/l
erarimol b/l
enhexamid b/l
enoxaprop b/l
enoxycar b/l
enpropicin b/l
Fenpropimon b/l
Fensuitotion b/l
enuon b/l
iproni o/l
lowsulam b/l
uazitop b/l
Fluazifop buty! (somers) b/l
Turoxypyr v/l
lusilazole b/l
Iutolanil b/l
onofos b/l
Foramsuituron b/l
unathiocar b/l
JHaloxyfop b/l
Haloxyfopmethy! (somer) b/l
Hexaconazole b/l
Hexazinone v/l
Jexythiazox v/l
fmazali v/l
frazametrabensz methy! b/l
mazamox v/l
mazethapyr v/l
fmicaciopria v/l
frdocacan v/l
foxynit b/l
forodione v/l
s oprotron b/l
s oprotron desmety | v/l
s oproturon monodes mety | b/l
s opyrzam b/l
fresoximmetny! b/l
enacil b/l
inuon b/l
=3 b/l
=3 b/l
pucee Gsomers) b/l
3
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Table 6: Quality Contol Rinsate

Aalytical Results

SampeD] _Qci0l Qci00 Qci0L Qc200
Appendix C - Table 64 QV/QC Rinsate (Pestcide Rinsate JIOI Wetar Ol ek DLWe Ol ek
Results) Meda| - VENVESN Bailer Bailer VanVeen
LabSam ple D | PR155273038 | PRo1s34aduss | praisressoor | PR1sasaaoes
sample Date| o8/06/2021 | 2sr0r2021 | owizraozr | zrromrzoen
valaocon b/l
valathion b/l
pvandipropanmid b/l
vecaram b/l
vefenpyriety| b/l
vesosulfuron methy | b/l
vesotione b/l
pvetalaxy! gsomers) b/l
vetamiton b/l
vetazachior b/l
vetconazole b/l
vethaen thiazuron b/l
vetramidophos b/l
veticathion b/l
vetriocars b/l
vetromy! b/l
vethocyfenozide. b/l
Jvetobromuron b/l
vetolachior somers) b/l
vetoruron b/l -
pvetibuzin /L -
vetibuzin desamino /L
vetibuzin-desamino diketo /L
vetibuzin diketo /L
pvetsulfuron-methy! b/l
proiinate b/l
vonocrotophos b/l
vonoinuron b/l
pronuron b/l
PN apropamide b/l
aptalam b/l
preburon b/l
b icosuifuron b/l
praiimol b/l
methoate b/l
xadiny! b/l
xamy| b/l
faciobutazol b/l
farocon-etyl b/l
fparoxonmethy| b/t
fparathion-etryl b/l
fenconazole b/l
encycuron b/l
fendimetralin b/l
horate b/l
hosalone b/l
hosmet b/l
fprosphamidon b/l
iclomm b/l
Picoxystobin b/l
irimicarb b/l
iimiphos thy| b/l
iimiphos methy | b/l
retilachior b/l
fpimisuifuron methy| b/l
ochionz b/l
rodiamine b/l
ofenaos /L
romecarh b/l
rometon b/l
rometyn b/l
ropachlor b/l
fpropamocaty b/l
ropanil /L
fprovauizaop /L
ropazine b/l
ropham b/l
foniconazole b/l
ropoxur b/l
fPropoxycabazone-sodium b/l
fropyzamide b/l
suifocard /L
frotioconazole b/l
fyienzoxim b/l
iimethanil b/l
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Table 6: Quality Contol Rinsate

Aalytical Results

SampeiD] __ocior acior acior ‘acao.
Appendix C-Table 6 QA/QC Rinsate (Pestcide Rinsase [ DIk} ENEE Yo EINEE
Results) Mega| VA1VER Bailer Bailer VanVeen

o
Lab Sample ID| PR155273038 | PR2163443055 | PRO1BTG95001 | _PR183443069
SampleDate] 08/06/2021 | 26/08/2021 | ovizraoer | zvionsaoet
[Bieosien /L
uincloc /L
uinmerac /L
uinoxyen /L
uizalofop /L
imsultuon /L
fsebutrylazine /L
ecbumeton /L
ethoxydim /L
imazine /L
imazine 2 ydory /L
imetyn /L
piosamine /L
bulfosultron /L
frebuconazale /L
frebutiuron /L
frefubenzuron /L
fretutryiazine /L
[retutylazine gesetyl /L
freoutrylazine desetryl-2hydrocy /L
[retutrylazine nycroxy /L
fretutyn /L
friabendazole /L
friamethocam /L
fifensufuron-metiyl /L
fricbencar /L
[riophanate ety ! /L
frialate /L
friadimefon /L
friadimenol /L
friasufuron /L
friazophos /L
fribenumonmetry! /L
friciopy /L
friciosan /L
fricyclazole /L
friforysufuron sodium /L
frifus ulturon-metry! /L
friorine /L
fritconazole /L
icloram (W-PESL M504 Method) /L
Jropocycarbazone sodium (W-PESL 04 Method) /L
um of 3 etmchlombenzenes (V1) /L
um of 4 hexachlorcyclohexanes (i) /L
um of 4 isomers DOT (V) /L
um of 6 isomers DOT (V) /L
[ofiordazon methy! desprenyt
5
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Table 6: Quality Control Rinsate
Analytical Results

Environmental Protection Agency

QC101 QC101 QC101 QC102 QC101 QC101 QC101 QC101
Rinsate DI Water DI Water DI Water DI Water DI Water DI Water DI Water DI Water
Appendix C - Table 68: QA/QC Rinsate (PFAS Results) Media Wiz Vi Sl Bailer Bailer Van Veen Sampler Bailer Bailer Bailer Van Veen Sampler
Laboratory Sample ID|]  PR2155273016 PR2183443040 PR2183443064 PR2183443068 PR21B7051016 PR21B7676003 PR2217901016 PR2217901041
Sample Date 09/06/2021 26/08/2021 27/08/2021 23/11/2021 22/02/2022 23/02/2022
Sample Location RS SW05 RS_Swo1 RB_SW06 RS_swo4 RS SW04 RB_SW06

|| Perfluorinated Compounds
||6:2 Fluorotelomer sulfonic acid (6:2 FTS) ug/L 0.011

8:2 Fluorotelomer sulfonic acid (8:2 FTS) po/L

Perfluorobutane sulfonic acid (PFBS) pg/L

Perfluorobutanoic acid (PFBA) pg/L

Perfluorodecane sulfonic acid (PFDS) po/L

Perfluorodecanoic acid (PFDA) pg/L

Perfluorododecanoic acid (PFDoDA) pg/L

Perfluoroheptane sulfonic acid (PFHpS) po/L

Perfluoroheptanoic acid (PFHpA) pg/L

Perfluorohexane sulfonic acid (PFHxS) pg/L

Perfluorohexanoic acid (PFHXA) po/L

Perfluorononanoic acid (PFNA) pg/L

Perfluorooctane sulfonamide (FOSA) pg/L

Perfluorooctane sulfonic acid (PFOS) po/L 0.0184 0.0332

Perfluorooctanoic acid (PFOA) po/L

Perfluoropentanoic acid (PFPeA) pg/L

Perfluoroundecanoic acid (PFUNDA) pg/L

EPA Ref: SPCP-2018-02-1-L1#09
1

AECOM Ref: 60659529
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Appendix C - Table 7: QAV/QC Duplicate PEAS Results Secondary Sample Primay Sample o o Secondary Sample Prmay Sample T Pimay Sample
| ool | mswos | | mocor | reswos | [~ reocor | mswos | | mocor | reswos

"D % "D % D % D%

Caboratoy Sample D] | _ PRo155273015 PR155273012 PR2163443030 PR2163443037 PRR1BT051015 PRR1B7051010 PRR217901015 PRR217901046

Cliet Sampiing Dat 10706/2021 27708/ 2021 241172021 2410202022
Parameter Units moL
f:2 Fluoroelomersufonic acid (62 F15) L/t 0010 N/A N/A N/A N/A
2 Fluotelomer sulfoic acid (2 FTS) L/t 0010 N/A N/A N/A N/A
fefuonbutne sulfonic acid (F8S) L/t 0010 N/A N/A N/A N/A
befuonbutnoi acid (PF8y) L/t 0010 N/A N/A N/A N/A
erfuondecane sulfonic acid (FDS) L/t 0010 N/A N/A N/A N/A
Perfuondecanoic acid PFOY L/t 0010 N/A N/A N/A N/A
perfuondodecanoc acid PFDODY L/t 0010 N/A N/A N/A N/A
ferfuonheptane sulfonic acid (PFHps) L/t 0010 N/A N/A N/A N/A
efuonheptanoic acid PFH p) L/t 0010 N/A N/A N/A N/A
ertuonhexane sulfonc acid (PFHxS) L/t 0010 N/A N/A N/A N/A
pertuonhexanoic acid PFHxA) L/t 0010 N/A N/A N/A N/A
berfuorononanoic acid (PFNA) L/t 0010 N/A N/A N/A N/A
fefuoroctane sulfonamide FOSA) L/t 0010 N/A N/A N/A N/A
erfuoroctane sufonic acid PFOS) L/t 00100 N/A N/A N/A N/A
berfuonoctanaic acid PFOA) L/t 00100 00315 00346 9379721685 N/A 00131 00108 19.24686152 N/A
ertuonpentanoic acid Prpes) L/t 0010 N/A N/A N/A N/A
feiuoroundecanoic acid PFURDN TalL 0010 WA NIA NTR NIA
EPARGF. SPCP 201802111409 Prepared by: ND
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Aopendix C-Table 7: QAQC Duplicate PFAS Results Secondan Sample ] __Pimary sampe o o Secondar Sample | Pamay sampie o Prmary Sampie
T mocor | rswor | I mocr | mswor | [ mocor | mswor | I~ mocor | mswor

= D % D % "D % 0 %

Ceboraony Sample 0] | _Pratse273014 PR2155273004 PR2183443038 PR183443042 PRo1B1051014 PRA1BT051053 PRe217901014 PRE21T90104

Thert Samping D21 G706/ 2021 I8/ 2071 TITV707L P
Parmeter Units oL
2 Fluortetomersuonic acid (62 15) L 0010 NIn A NIA Nin
2 Fluorelomer sufonc acid 62 F15) L 0010 NIn A NIA Nin
Fertuorbutane sufonc acid (765) L 0010 NIn A NIA Nin
fertuonbutna acia (rey L 0010 NIn A NIA Nin
Fertuordecane sufoni acid (706) L 0010 NIn A NIA Nin
fertuondecanoi acid PFoy L 0010 NIn A NIA Nin
Fertuordodecanac acid (FooD) L 0010 NIn A NIA Nin
rertuorheptane suloni acid FFH1ps) L 0010 NIn A NIA Nin
Fertuoheptanor acid GFHp) L 0010 NIn A NIA Nin
Fertuomherane sufonic acid (FHxs) L 0010 NIn A NIA Nin
Fertuorheranoi acid PrrixA) L 0010 NIn A NIA Nin
fertuornonano acid PFA) L 0010 NIn A NIA Nin
fertuoroctane suforamide (054 L 0010 NIn A NIA Nin
Fertuoroctane sufonc acid (705) L 00100 NIn A NIA Nin
Fertuoroctano acid ProR) L 00100 NIn A NIA Nin
Fertuorpentanoi acid FFrer) L 0010 NIn A NIA Nin
Ferfuorundecanoic acid (rUnY WL 5o Nz [z [ R
EPAREE SPCP2016.02:1.L 1600 Prepared by: ND

HECOM et 60659529 2 Checkedy:
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