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1.0 INTRODUCTION 
 
At the request of Clarochem Ireland Limited (Clarochem), AWN Consulting Ltd. 
(AWN) completed groundwater monitoring in June 2018 (Q2 groundwater monitoring 
round), as part of the company’s annual groundwater monitoring programme for its 
facility at Clarochem Ireland, Damastown, Mulhuddart, Dublin 15. Groundwater 
monitoring is undertaken at the site on a quarterly basis, with the first and third 
quarterly rounds comprising a short suite of analysis and the second and fourth 
quarterly rounds comprising a broader suite of analysis in order to comply with the 
sites IED Licence requirements (IED Ref: P0125-02). 
 
This report presents the findings from the Q2 groundwater monitoring programme 
undertaken on the 14th June 2018 and summarises the trends in groundwater quality. 
The most recent round of monitoring, prior to June 2018, for the biannual suite of 
parameters was completed in December 2017. 
 
Since mid-2013, samples for inorganics, organics and hydrocarbons analyses have 
been sent to Jones Environmental Laboratory (now Exova Jones Environmental), 
Deeside, UK. Bacteriological analysis is provided by City Analysts Ltd., Pigeon 
House Road, Ringsend, Dublin 4. 
 

1.1 Environmental Setting 
 

 According to the Geological Survey of Ireland (GSI) website, the generalised bedrock 
beneath the site is classified as Dinantian Upper Impure Limestone. According to the 
Teagasc subsoils map for the area the subsoils are classified as made-ground; 
however, the subsoils adjacent to the site are classified as till derived chiefly from 
lower Palaeozoic rocks. The aquifer beneath the site, according to the GSI, is 
classified as a locally important aquifer which is moderately productive only in local 
zones. The vulnerability of the aquifer to pollution is classified as high to low as only 
an interim study took place.   

 
1.2 Background Groundwater Quality  

 
As per the conditions of the Clarochem IED licence P0125-02, a groundwater 
monitoring programme has been undertaken in three monitoring wells (MW-1 to MW-
3) at the Clarochem site since 1994. Bacteriological contamination has been a 
recurring issue at the site along with heavy metal, organic and inorganic 
contamination. The main source of the bacteriological contamination was from leaks 
in the process foul sewer line in 2000, 2004 and 2009. The majority of the heavy 
metal, organic and inorganic contamination has been localised to one area of the 
site, where the tank farm and waste water treatment plant are located. Since 
monitoring commenced the most up gradient well, MW-3 has shown evidence of 
bacteriological, metal, organic and inorganic groundwater contamination indicating an 
up gradient source of contamination is also impacting the groundwater quality on the 
site as would be typical of an industrial location.  
 
To further investigate the extent of contamination on site, four additional boreholes 
(MW-4 to MW-7), were installed in July 2006 and three further boreholes (MW-8 to 
MW-10), were installed in November 2006. Each borehole was installed with a 
monitoring standpipe and, at the request of the EPA, all boreholes (MW-1 to MW-10) 
are now included as part of the IED monitoring programme. 
 

 The location of boreholes across the site is shown in Figure 1. 
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1.3  Groundwater Abstraction System  
 
A groundwater abstraction system was installed in February/March 2007, which 
involved pumping groundwater from MW-1, MW-5 and MW-7 to the adjacent 
neutralisation pit. The objective of this system was to improve the groundwater 
quality underlying the site in respect to the contamination identified. The groundwater 
abstraction programme was extended in April 2009 to include MW-9.  
 
The system consists of compressed air pumps, extracting groundwater from MW-1, 
MW-5, MW-7 and MW-9 and pumping the extracted water into barrels and then into 
the neutralisation pit.  

 
1.4       Groundwater Flow Direction  

 
A survey of the groundwater flow direction was undertaken by WYG Ireland (WYG) 
on 22nd August 2007, which incorporated boreholes beneath the neighbouring 
Helsinn Birex site. The survey was undertaken when the pumps were switched off 
and the groundwater was found to flow in a southerly direction; however, localised 
lower levels in the water table were noted around MW-5, MW-6 and MW-10, as 
presented in Figure 2. It would appear that the water table had not recovered fully 
when the survey was undertaken. The groundwater flow direction with the pumps 
operating is presented in Figure 3 and in general the groundwater flow direction was 
similar to that before pumping commenced. However, a cone of depression was 
noted in the vicinity of the pumped wells, which is representative of the extraction 
programme.   
 

1.5       Helsinn Birex 
  

The neighbouring property to the east of the site is owned by Helsinn Birex. There 
are three monitoring wells on this site, AGW-1 to AGW-3. AGW-3 is located 
hydraulically up gradient of the site and is therefore representative of the 
groundwater quality coming onto the Helsinn Birex site. AGW-1 is located 
downgradient, adjacent to the western site boundary with Clarochem. AGW-2 is also 
located downgradient, along the southern site boundary. Elevated parameters 
including metals and bacteriological parameters have been recorded in the 
downgradient well nearest to Clarochem. 
 

1.6 Pipework and Sumps Integrity Testing 
 
The site has a network of underground pipes and a neutralization pit is located in the 
area of the waste water treatment plant to treat the waste water. In August 2011 
Clarochem installed a double walled polypropylene lined fiberglass tank into the 
underground neutralization tank, adjacent to MW-1 and MW-5.  There is a cavity 
between the tanks fitted with two highly sensitive float switches to alert to the 
presence of a leak, should one occur. 
 
As per the requirements of the IED licence, Clarochem is required to carry out 
integrity testing of the underground effluent and foul sewer pipes at least once every 
three years. The most recent pipework testing was carried out at the facility in 2014 
and subsequent repair works to process lines and manholes were carried out in 
August 2014 and March 2015. The sites foul drain lines were tested and repaired 
throughout 2015. The foul lines integrity are tested at regular intervals to ensure 
there is no damage or leaks within the process lines.  
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1.7  Groundwater Sampling 
 
Groundwater sampling was undertaken in monitoring wells MW-1 to MW-10 by AWN 
on 14th June 2018 using 50mm internal diameter dedicated PVC bailers. In order to 
ensure a representative sample and the removal of stagnant water from the well, 
approximately three annular volumes were bailed from each well in accordance with 
the AWN groundwater sampling protocol. During the June 2018 sampling round, 
MW-8 was dry and samples could not be recovered for field or lab analysis. It is 
noted that MW-8 was also dry during the groundwater monitoring round in December 
2017. 
 
In situ measurements were recorded for temperature, conductivity and pH. Sample 
bottles were filled directly from the bailer and maintained at <4ºC prior to dispatch to 
the laboratory for analysis. Details of the pH, conductivity and temperature 
measurements recorded, along with the physical characteristics are included in the 
monitoring well sampling logs provided in Appendix 1 and discussed in Section 2.2. 
 
Samples were submitted to Exova Jones Environmental Laboratory Ltd, (UKAS 
accredited laboratory) and analysed for: 
 

 Diesel Range Organics (DRO), Petrol Range Organics (PRO) and mineral oil 

 Benzene, Toluene, Ethylbenzene and Xylene (BTEX compounds) 

 Volatile Organic Compounds (VOCs) 

 Standard chemical analysis (including major anions and cations) 

 Individual heavy metals 
 
Samples were sent to City Analysts Limited (INAB accredited laboratory) and 
analysed for: 
 

 Standard bacteriological analysis. 
 

The above suites of analysis were undertaken in accordance with the requirements of 
the Clarochem IED licence. 
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2.0 ANALYTICAL RESULTS 
 

 2.1 Groundwater Standards and Guidelines 
   

 The analytical results for the June 2018 monitoring round are presented with 
historical analytical data in Tables 1 – 4 and Graphs 1 – 6. 

 
The analytical results for the groundwater samples are compared to the European 
Communities Environmental Objectives (Groundwater) Regulations, 2010 (S.I. 9 of 
2010) as amended by the European Union Environmental Objectives (Groundwater) 
(Amendment) Regulations 2016 (S.I. No. 366 of 2016). The Regulations establish a 
comprehensive system of water quality and quantity objectives for all bodies of 
groundwater and thereby provide a basis for systems of control for achieving those 
groundwater objectives, taking into account the requirements of the Water 
Framework Directive (2000/60/EC) and the Groundwater Directive (2006/118/EC). 
The threshold values are based on the assessment of the general quality of 
groundwater in a groundwater body in terms of whether its ability to support human 
uses has been significantly impaired by pollution. Where there are no threshold 
values for a parameter the results are compared to the Interim Guideline Values 
(IGVs) “Interim report towards setting guideline values for the protection of 
groundwater in Ireland”, published by the Environmental Protection Agency (EPA) in 
June 2003.  
 
The results of the VOC scan are also compared against the Dutch guidelines. The 
Dutch S-Value is a target concentration and is generally considered to represent 
typical uncontaminated/background concentrations. The I-Value is an intervention 
value, above which the need for further investigation or remediation is indicated. 
 
The analytical results from the current monitoring round are also discussed with 
reference to the results from the previous sampling rounds.  

 
2.2 Groundwater Monitoring Field Parameters 
 
2.2.1 pH, Conductivity and Temperature 
 

The pH and conductivity field readings for the June 2018 monitoring round are 
presented in Tables 1a – 1j. It should be noted values for MW-8 were not recorded 
due to the fact that the monitoring well was dry at the time of sampling. 
 
The pH readings in all nine wells sampled were within the EPA IGV range of 6.0 - 
9.5.  

 
All field conductivity values recorded during the June 2018 Q2 groundwater 
monitoring round were below the 2010 groundwater threshold value of 1,875 µS/cm. 
This is consistent with the previous three groundwater monitoring rounds carried out 
in July, September and December 2017, respectively. A negligible decrease in 
conductivity values  compared to July 2017 can be seen. This is consistent with the 
overall decreasing trend observed since the June 2016 high of 2,539 µS/cm to MW-7 
to 1,765 µS/cm at MW-7 during the current monitoring round. 
 
Typical groundwater temperatures in Ireland range from 10-12ºC. Historically there 
has been seasonal variation in the temperatures recorded on site which is likely due 
to the shallow nature of the wells reflecting the general air temperature. In June 2018, 
the highest groundwater temperature was recorded at MW6 with 15ºC and the lowest 
temperature recorded was at MW2 with 11.7ºC. The majority of the temperatures 
recorded was above 12 ºC. This reflects the unusual weather Ireland has been 
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experiencing the last month, with temperatures reaching above 20 ºC and very little 
rainfall.  

 
2.2.2 Physical Observations 
 

A orange to brownish tint was noted at all monitoring wells during the current 
groundwater monitoring round. This is consistent with the previous two monitoring 
rounds. 
 
A slight chemical or organic smell was detected in the groundwater at MW1, MW-2 & 
MW-7, which is consistent with previous monitoring rounds. MW-1 & MW-7 
consistently exhibit a chemical smell or an organic stagnant odour, while MW-2 
intermittently exhibits odour during the groundwater sampling rounds. 

 
2.3 Hydrocarbon Parameters 
 
 The analytical results for hydrocarbons are presented in Tables 3a – 3j.  
  
2.3.1 Mineral Oil 
 

As with the previous three sampling rounds, all wells sampled had mineral oil 
concentrations below the laboratory detection limit of 10 µg/l.   
 

2.3.2 Diesel Range Organics (DRO) and Petrol Range Organics (PRO) 
 

During the current monitoring round (Q2 June 2018), MW-1 recorded a concentration 
of 190 µg/l which is consistent with the previous monitoring round. MW-5 & MW-7 
recorded elevated concentrations of DRO during June 2018 monitoring round with 
concentrations of 150 µg/l and 140 µg/l, respectively. During previous sampling 
rounds MW-1 had recorded slightly elevated DRO concentrations (100-860 µg/l 
during the period between the September 2013 and June 2017). However, a notable 
decrease at MW-1 was noted during the groundwater monitoring in December 2017, 
with recorded concentrations of 180 µg/l.  
 
DRO concentrations were less than the laboratory detection limit (<10 µg/l) in all 
other wells sampled during the December 2017 & June 2018 sampling rounds.  
 
Petrol Range Organics (PRO) were all less the laboratory detection limit (<10 µg/l) in 
the majority of the nine wells, with one slightly elevated concentration recorded at 
MW-7 (140 µg/l). 
 
As detailed in previous reports, these results are considered inconsistent with the 
results of analyses for mineral oil and VOC’s, and are of limited value to the 
monitoring programme. 
 

2.3.3 BTEX Compounds (Benzene, Toluene, Ethylbenzene and Xylene) 
 
BTEX compounds were not detected above the laboratory LOD limit in the majority of 
the nine groundwater samples analysed. MW-7 recorded slightly elevated 
concentrations of Ethylbenzene (1 µg/l) and Xylene (2 µg/l). 

 
2.4 Volatile Organic Compounds 

 
The results of analysis for VOC compounds are presented in Tables 4a – 4j.  The 
VOC concentrations in eight of the nine samples were less than their laboratory 
detection limits for all individual parameters analysed. These results are generally 
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consistent with previous monitoring rounds. A slight increase was detected in MW-7. 
MW-7 recorded slightly elevated concentrations of Ethylbenzene (1 µg/l) and o 
Xylene (2 µg/l). 
 
Tentatively Identified Compound (TIC) analysis was also undertaken at all monitoring 
wells sampled. No TICs were detected in eight of the nine monitoring wells sampled 
in June 2018. This is consistent with the previous monitoring round in December 
2017. However, MW-7 recorded a slightly elevated concentration of isopropyl alcohol 
with a 86% match and a concentration of 241. 
 

2.5 Total Phenols 
  

The results for total phenols are presented in Tables 2a – 2j.  
 
The detection limit for total phenols is <0.1 mg/L and the threshold value is <0.0005 
mg/L. During the June 2018 monitoring round, phenols were not detected at any of 
the monitoring locations. This is consistent with December 2017. A concentration of 
0.2 mg/L was recorded at MW1 in June 2017 which decreased to below the 
laboratory’s detection limit in December 2017. Phenols have been recorded at MW-7 
over recent sampling rounds including December 2016 (0.6mg/L), June 2016 
(0.2mg/L), December 2015 (8.7mg/L) and June 2015 (0.3mg/L). 
 

2.6 Major Cations and Anions  
 

The analytical results for major cations and anions are presented in Tables 2a – 2j.  
 

2.6.1 Total Hardness  
 

All monitoring wells exceeded the threshold values for total hardness of 200 mg/L, 
expect for MW-7 which recorded a concentration of 192 mg/L. This is consistent with 
the previous two groundwater monitoring rounds – December and June 2017.  
 
The values recorded ranged between concentrations of 192 mg/l at MW-7 to 476 
mg/l at MW-3. In the December 2017 round, MW-1 and MW-7 were the only 
boreholes with a recorded concentration below the threshold value. MW-4, MW-6 
and MW-10 show increases when compared to December 2016 results but these are 
consistent with historical results.  

 
2.6.2   Total Alkalinity 

  
There is no statutory threshold for this parameter under S.I. No. 9 of 2010; however, 
there should be ‘no abnormal change’ between reported readings. The highest 
alkalinity recorded in the June 2018 monitoring round was 1108 mg/l at MW-5. The 
highest alkalinity recorded in the December 2017 monitoring round was 1432 mg/l at 
MW-8.  As there was no water to be sampled at this location in June 2018 a result is 
not available for comparison. 

 
The recorded concentrations of the remaining sampled wells during the monitoring 
round are within a range of between 304 mg/l (MW-1) and 808 mg/l (MW-9). There 
has been ‘no abnormal change’ between reported readings. 
 

2.6.3 Calcium 
  

All calcium concentrations recorded during the June 2018 monitoring round were 
within the EPA IGV threshold value of 200mg/l. Concentrations ranged between 62.3 
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mg/l at MW-7 to 170.4 mg/l at MW-3. Calcium concentrations have been relatively 
consistent at all monitoring wells across the monitoring rounds. 

 
2.6.4 Sodium  

 
MW-1 (312.5 mg/l) and MW-7 (162.1 mg/l) were the only locations which recorded 
sodium concentrations in excess of the EPA IGV threshold value of 150 mg/l1 during 
the June 2018 monitoring round. This is consistent with the previous two 
groundwater monitoring rounds (June & December 2017) concentrations. The results 
are also consistent with historical sodium results for MW-1 which have exceeded the 
IGV value on an ongoing basis as is the case at MW-7 (with the exception of the 
December 2014 and June 2015 monitoring rounds). 
 
Graphs 2a-2d at the end of this report show the historical trends for sodium at MW-1, 
MW-5, MW-7 and MW-9. Whilst the overall trend for sodium in these wells is 
downward, MW-1 concentrations have recently shown an upward trend. 
 

2.6.5   Potassium 
 

There was only one exceedances of the EPA IGV threshold value of 5 mg/l for 
potassium during the June 2018 monitoring round which was recorded at MW-7 (11.6 
mg/L). This is consistent with the historical trend whereby potassium concentrations 
at MW-7 have predominantly exceeded the threshold value, e.g. 6 mg/L in December 
2017. A decrease in potassium concentration was noted at MW-1 at 4.2 mg/l in June 
2018 and 4.4 mg/l in December 2017. Previously, MW-1 recorded above the 
threshold value of 5 mg/l in the previous monitoring round (7.1 mg/l in June 2017). A 
possible trend of seasonal fluctuation in potassium concentrations is also evident in 
Graph 3, with high concentrations in the summer. However, this is trend does not 
apply to MW1 which has not exceeded 4.3 mg/l in the last six Q1 and Q3 sampling 
rounds.  
 

2.6.6    Chloride 
 

The threshold value for chloride of 187.5 mg/l was exceeded at two locations during 
the June 2018 monitoring round. This occurred at MW-1 (247.1 mg/l) where chloride 
concentrations have been elevated on an ongoing basis and an upward trend in 
these values is evident since December 2015, and MW-7 (459.1 mg/l) where it 
appears to be an isolated blip based on previous monitoring results. In comparison, 
the December 2017 monitoring round recorded one exceedance at MW-1 (320 mg/l). 
 
All other locations were below the threshold value in the June 2018 monitoring round 
which is consistent with the December 2017 monitoring round. 
 
The chloride concentrations have generally mirrored the increases and decreases in 
sodium levels across the monitoring wells. Trended concentrations at MW-5 (Graph 
2b) show a general decrease in chloride concentrations while MW-9 (Graph 2d) has 
been relatively stable with some occasional fluctuation, possibly due to seasonality. 
 
 
 
 

                                                
1
 Under new legislation - European Union Environmental Objectives (Groundwater) (Amendment) 

Regulations (S.I. No. 366 of 2016) issued in July 2016 -  sodium is no longer listed as a parameter for 
which a GTV is provided.  Therefore, the EPA IGV value 150mg/L, which is the same as the original 
GTV threshold value, will be used for comparative purposes from now on. 
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2.6.7    Nitrate 
 

In June 2018, the nitrate concentration in each of the nine samples was less than the 
threshold value of 37.5mg/l which is similar to the previous two monitoring rounds in 
June and December 2017. Historically nitrate concentrations recorded at MW-8 tend 
to be higher than the other onsite monitoring wells however there have been no 
recent exceedances of the IGV threshold value. 

 
2.6.8    Nitrite 

 
Nitrite results were below the LOD (0.02mg/l) for all locations in June 2018 with the 
exception of MW-9 (0.11 mg/l) which did not exceeded the threshold value of 0.375 
mg/l. This is with the result of the previous monitoring round at this location. MW-7 
has shown small historical fluctuations in nitrite levels, but recorded a concentration 
below the LOD in the current monitoring round. 

 
2.6.9    Total Ammonia 

 
During June 2018, four locations exceeded the threshold value for total ammonia, 
MW-1 (3.33 mg/l), MW-2 (0.23 mg/l), MW-5 (1.57 mg/l) & MW-7 (1.15 mg/l). In 
contrast, during December 2017 monitoring round, two locations exceeded the 
threshold value for total ammonia, MW-1 (2.63 mg/l) & MW-7 (1.15 mg/l).  
 
Concentrations at MW-1, MW-2 and MW-7 have regularly exceeded the threshold 
value of 0.175mg/l.  
 
Graph 6 shows trended ammonia concentrations at MW-1, MW-5, MW-7 and MW-9 
over the previous decade and identifies spikes in concentration at MW-1 and MW-7 
as well as the June 2016 spike at MW-9. 
 

2.6.10 Sulphate 
 

There was no recorded exceedance of the threshold value for sulphate of 187.5 mg/l 
during the June 2018 monitoring round. This is consistent with the December 2017 
monitoring round, where there was only one recorded exceedance of the threshold 
value for sulphate of 187.5 mg/l, which was at MW-7 (224.9 mg/L).  

 
The remaining wells have seen fluctuations over the same sampling period however 
concentrations are predominantly in compliance with the threshold value.  

 
2.7 Individual Heavy Metals 
 
           The analytical results for heavy metals are presented in Tables 2a – 2j. 

 
2.7.1    Aluminium 

 
Aluminium concentrations were below the LOD in all monitoring wells during the June 
2018 groundwater monitoring round. This is consistent with the previous groundwater 
monitoring round in December 2017. In June 2017, aluminium concentrations were 
below the LOD in all but one monitoring well, MW-7 (0.32 mg/l). No other 
exceedances have been noted in any of the other boreholes within the previous 
seven monitoring rounds. 
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2.7.2    Manganese 
 

Manganese concentrations were below the EPA indicative threshold value of 0.05 
mg/l at six of the nine monitoring locations. Manganese concentration were above 
the threshold value at three monitoring wells: MW-1 (1.834 mg/l), MW-5 (1.242 mg/l) 
and MW-7 (0.168 mg/l). Concentrations at MW-1 have marginally exceeded the 
threshold over the previous monitoring rounds. 
 
There was a significant improvement at MW-9 which had recorded a concentration of 
5.049 mg/l in June 2016; however, the result in December 2017 and June 2018 was 
below or just above the LOD. 
 
Graph 5, attached, shows that recent results at MW-3, MW-7 and MW-10 indicates 
concentrations of manganese have stabilised while levels at MW-1 have been 
gradually increasing since December 2013 and levels at MW-9 have shown 
occasional spikes. 

 
2.7.3    Iron  

 
Total dissolved iron was recorded below the LOD at seven out of the nine monitoring 
wells in June 2018. MW1 (0.323 mg/l) and MW-7 (0.168 mg/l) recorded slight 
elevated concentrations of iron. Total dissolved iron was recorded below the LOD for 
all monitoring wells in December 2017. 
 
As outlined in the December 2017 report, a seasonal pattern has been noted with 
higher concentrations typically recorded during summer monitoring and lower 
concentrations during winter monitoring.    
 

2.7.4    Arsenic  
 

Arsenic was recorded below LOD in eight of the nine samples taken during the June 
2018 monitoring round. MW-7 recorded a slightly elevated arsenic concentration of 
0.0034 mg/l, but this was below the arsenic threshold value. In December 2017 
monitoring round, the threshold value was exceeded at two locations, MW-1 (0.0305 
mg/l) and MW-7 (0.0094 mg/l). This was consistent with the previous groundwater 
monitoring round in June 2017. All remaining monitoring wells recorded 
concentrations below the laboratory limit of detection (LOD). 

 
2.7.5    Nickel  

 
All nickel concentrations were below the EPA IGV threshold value of 0.02 mg/l.   
Concentrations have decreased in MW-7 when compared to results from June 2017.   

 
2.7.6   Barium 

 
Barium concentrations exceed the threshold value (0.1 mg/l) at four out of nine 
monitoring wells during the June 2018 monitoring round. These include; MW-1 (0.381 
mg/l), MW-5 (0.204 mg/l), MW7 (0.262 mg/l) and MW-9 (0.102 mg/l). During the June 
2018 groundwater monitoring round, concentrations at MW-1 (0.381 mg/l) have 
decreased when compared to December 2017 (0.890 mg/l), but still exceed the 
threshold value of 0.1 mg/l for barium. All other results were within the threshold 
value.  
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2.8    Bacteriological Analysis  
 

Tables 1a – 1j present the bacteriological analysis and Graphs 1a – 1j present the 
historical trends at each of the boreholes up to and including June 2018 monitoring 
round. No parameters were analysed for location MW-8 due to inability to collect a 
sample as the monitoring was dry at the time of sampling. 
 
 

2.8.1    Faecal Coliforms  
 

Faecal coliforms were recorded in five of the nine monitoring wells sampled for this 
parameter during the June 2018 monitoring round. These were MW-2 (27 cfu/100ml), 
MW 3 (1 cfu/100ml) MW-5 (23 cfu/100ml), MW-7 (1 cfu/100ml) and MW-9 (2 
cfu/100ml). All other results are consistent with previous results. 
 
Historically faecal coliforms have been recorded regularly at most locations. 
 

2.8.2    Faecal Streptococci 
 

Faecal streptococci were recorded at six of the nine wells sampled in the June 2018 
monitoring round. These were MW-3 (4 cfu/100ml), MW-5 (6 cfu/100ml), MW-6 (1 
cfu/100ml), MW-7 (76 cfu/100ml), MW-9 (8 cfu/100ml) and MW-10 (1 cfu/100ml). 
Results have decreased in concentrations but are generally consistent with the 
previous monitoring rounds. 
 

2.8.3   Total Coliforms 
 
Elevated total coliforms were recorded at eight of the nine monitoring locations in 
June 2018. The following concentrations were recorded: MW-1 (1,986.3 
MPN/100ml), MW-2 (61,310 MPN/100ml), MW-3 (6.3 MPN/100ml), MW-4 (225 
MPN/100ml), MW-5 (104,620 MPN/100ml), MW-6 (12 MPN/100ml), MW-7 (1,413.6 
MPN/100ml), MW-9 (261 MPN/100ml). MW-10 recorded below the respective LOD 
and therefore, below the threshold value for total coliforms (0 MPN/100ml) 

 
All other results are broadly consistent with previous monitoring rounds. Total 
coliforms were recorded in all monitoring locations in June and December 2017.  
 

2.8.4    Clostridium Perfringens 
 

Although there is no formal IGV standard for clostridium perfringens, it is generally 
considered that anything above 0 cfu/100ml is indicative of bacteriological 
contaminants. During the June 2018 monitoring round clostridium perfringens were 
detected in five of the nine sampled wells including MW-3 (2 cfu/100ml), MW-5 (10 
cfu/100ml), MW-6 (13 cfu/100ml), MW-7 (1 cfu/100ml) and MW-9 (6 cfu/100ml). 
 
Historically clostridium perfringens has been recorded regularly at all of the 
monitoring wells in varying concentrations. All results were relatively consistent with 
previous sampling rounds although notably at the lower end of the spectrum. 
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3.0   MAIN FINDINGS AND CONCLUSIONS 
  

 Field observations indicated ongoing contamination at MW-1 and MW-7. In 
particular, MW-7 had a dark brownish tint and MW-1 had an orange tint. 
 

 All field pH readings were within the EPA IGV range of 6.0 - 9.5. pH. Levels in 
MW-7 have been elevated during previous monitoring rounds including 
December 2016, September 2016, March 2016 and December 2015. 
However, MW-7 was within threshold limits for the third monitoring round in 
succession.  

 

 BTEX compounds were not detected above the laboratory LOD limit in the 
majority of the nine groundwater samples analysed. MW-7 recorded slightly 
elevated concentrations of Ethylbenzene (1 µg/l) and Xylene (2 µg/l). Phenol 
compounds were not detected above the laboratory LOD limit in any of the 
nine groundwater samples analysed. No VOCs were recorded above the LOD 
at eight of the nine monitoring locations, other than the elevated 
concentrations of Ethylbenzene and o-Xylene at MW-7. 
 

 Analysis of Tentatively Identified Compounds (TIC) did not identify possible 
Triethylamine in any of the locations. MW-7 recorded a slightly elevated 
concentration of isopropyl alcohol with an 86% match and a concentration of 
241 ug/l. 

 
 Diesel range organics (DRO) were recorded in only three of the monitoring 

wells (MW-1, MW-5, and MW-7). MW-1 recorded a concentration of 190 µg/l 
which is consistent with the previous monitoring round. MW-5 & MW-7 
recorded elevated concentrations of DRO during June 2018 monitoring round 
with concentrations of 150 µg/l and 140 µg/l, respectively. Recorded 
concentrations of Petrol Range Organics (PRO) were less the laboratory 
detection limit (<10 µg/l) in the majority of the nine wells, with only one slightly 
elevated concentration recorded at MW-7 (140 µg/l). As detailed in the AWN 
Contamination Assessment report dated May 2014, elevated levels of DRO 
and PRO may be misleading. They are considered likely to be indicative of 
naturally occurring substances rather than fuels or other hydrocarbon 
sources. 

 
 Levels of manganese, iron, potassium and ammonia at MW-9 appear to be 

decreasing when compared to that seen in June & December 2017. Ammonia 
was still elevated above the threshold. Concentrations at MW-1, MW-2 and 
MW-7 have regularly exceeded the threshold value of 0.175mg/l.  

 
 Barium concentrations exceed the threshold value (0.1 mg/l) at four out of 

nine monitoring wells during the June 2018 monitoring round. These include; 
MW-1 (0.381 mg/l), MW-5 (0.204 mg/l), MW7 (0.262 mg/l) and MW-9 (0.102 
mg/l). Concentrations at MW-1 (0.381 mg/l) have decreased when compared 
to December 2017 (0.890 mg/l), but still exceed the threshold value of 0.1 
mg/l for barium. 

 
   There continues to be considerable variation in results from bacteriological 

analysis. Total coliforms were recorded in eight of the nine monitoring wells 
sampled in June 2018. Faecal coliforms were recorded in five of the nine 
monitoring wells sampled for this parameter during the June 2018 monitoring 
round. Historically faecal coliforms have been recorded regularly at most 
locations. Whilst the coliform count is particularly high at MW-5 during this 
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sampling round, similar elevated levels have been recorded at this monitoring 
well as shown in table 1e. 

 
 Whilst bacteriological parameters remain elevated at this site, Clarochem 

conduct regular integrity testing of all pipelines at the facility in excess of the 
requirements of the facility’s IE licence to ensure any potential failures/leaks 
are detected at an early stage. All pipelines are tested a minimum of once 
every three years.  

  
4.0       RECOMMENDATIONS 

 
The majority of the heavy metal, organic and inorganic contamination recorded 
on site is localised to one area, where the tank farm and waste water treatment 
plant are located. It is recommended that the operation of the groundwater 
abstraction programme (MW-1, MW-5, MW-7 and MW-9) is continued with the 
aim of further improving the groundwater quality in this area.  
 
The results from the June 2018 monitoring indicate that groundwater quality at 
MW-9 is improving. Ongoing attention is still required at MW-1 and MW-7 in 
particular where concentrations in a number of parameters remain elevated.  
 
The elevated concentrations of Ethylbenzene and o-Xylene at MW-7 as well as 
the recorded concentration of isopropyl alcohol are abnormal for this borehole 
and may be an anomaly in the sampling results. It is recommended that this is 
further investigated to determine whether a spill has occurred in the vicinity of 
that well; and further analysis of these parameters be undertaken for MW-7 
during the Q3 2018 monitoring round.  
 
A borehole assessment will be undertaken to reduce the number of boreholes 
to be sampled during future monitoring rounds on the Clarochem site. 
 
The next round of quarterly monitoring will be undertaken in September 2018. It 
is anticipated that this monitoring will provide further information regarding the 
improvements in water quality downgradient from the site. 
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Project:

Clarochem Ireland Limited 

GW Monitoring 

Reference:

Project No.:12/6379

Figure 1:

Monitoring Well 

Locations

The Tecpro Building, Clonshaugh Business and Technology Park, Dublin 17

T: +353 1 847 4220    F: +353 1 847 4257

Drawing is for illustrative 

purposes only
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Project:

Clarochem Ireland Limited 

GW Monitoring

Reference:

Project No.: 12/6379

Figure 2:

Groundwater Flow 

Direction Before 

Pumping
The Tecpro Building, Clonshaugh Business and Technology Park, Dublin 17

T: +353 1 847 4220    F: +353 1 847 4257

Drawing is for illustrative 

purposes only

Do Not Scale
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Project:

Clarochem Ireland Limited 

GW Monitoring

Reference:

Project No.: 12/6379

Figure 3:

Groundwater Flow 

Direction During 

Pumping
The Tecpro Building, Clonshaugh Business and Technology Park, Dublin 17

T: +353 1 847 4220    F: +353 1 847 4257

Drawing is for illustrative 

purposes only

Do Not Scale
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Page 1 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q2 June 2018

3/20/2014 6/19/2014 9/30/2014 04/12/2014* 3/26/2015 6/22/2015 9/21/2015 07/12/2015* 3/23/2016 6/30/2016 9/30/2016 12/13/2016 3/30/2017 13-06-2017* 9/14/2017 12/14/2017 2/22/2018 6/14/2018

Temperature Units 10 13.1 14.8 11.2 9.2 - 13 11.1 9.2 12.5 14.0 11.9 10.8 14.5 14.5 11.9 10 13.1 10-12ºC

pH Units 8.05 7.32 7.36 7.1 7.78 8.21 7.27 8.16 7.78 7.83 7.74 7.64 7.55 7.68 7.73 7.3 7.4 7.6 6 - 9.5

Conductivity µS/cm 1,473 1,971 1,991 1,806 1,671 958 1,717 1,582 1,671 1,867 1,350 1,507 2,273 1,690 1,992 1672 1511 1431 1,875

Sodium mg/l 190.1 227 343.4 275.5 260.7 186.9 349.7 294.2 260.7 256.4 186.6 351.2 296.3 432.9 323.1 312.5 203.4 214.2 150

Choride mg/l 233.4 305 480.2 374.3 330.7 367.4 417.6 29.7 330.7 414.3 280.6 483.1 377.7 508.5 453.3 320 269.6 247.1 187.5

Clostridium Perfringens cfu./ml <1 <1 <1 <1 <1 <1 <1 1 <1 5 4 1 10 <1 2 10 14 <1 0 counts/ 100ml

Total Coliforms MPN/100ml 410 3 <1 2,420 76 <1 461.1 7.5 4.1 1,000 241,960 21,460 99 1 2,000 49,500 687 1,986 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml <1 <1 <1 1 <1 <1 14.5 <1 <1 5 660 1 <1 1 95 17 <1 <1 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 <1 27 <1 <1 <1 1 1 <1 5 690 4 <1 <1 170 350 3 <1 0 counts/ 100ml

Legend:

NDP - No Determination Possible by Laboratory AWN CONSULTING

Results are shaded, bold and underlined where the Threshold Value is exceeded. Clarochem Ireland GW Monitoring

* Bi-Annual IPPC Groundwater Monitoring Round Job No. 12/6379

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 2 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q2 June 2018

3/20/2014 6/19/2014 9/30/2014 04/12/2014* 3/26/2015 6/22/2015 9/21/2015 07/12/2015* 3/23/2016 6/30/2016 9/30/2016 12/13/2016 3/30/2017 13-06-2017* 9/14/2017 12/14/2017 2/22/2018 6/14/2018

Temperature Units - 13.3 14.8 11.3 10.2 13.8 13.8 11 9.3 11.8 13 11.9 10.1 12.5 12.5 11.80 10.10 11.70 10-12ºC

pH Units 7.35 7.09 7.29 6.67 7.36 7.33 7.33 7.33 7.61 7.19 7.09 7.13 6.97 6.9 7.08 7.09 7.28 6.94 6 - 9.5

Conductivity µS/cm 877 880 822 654 783 775 775 672 704 781 770 665 873 829 888 911 826 866 1,875

Sodium mg/l 13.3 14.9 15.5 16.3 12.2 16.4 16.4 14.5 12 12.7 11.5 13.6 14.7 15.6 11.4 17.90 13.70 14.80 150

Choride mg/l 15 17.9 15.2 16.2 25.6 28.5 28.5 29.7 23.7 18.4 14.1 18.7 32.2 22.5 15.2 34.1 20.3 24.1 187.5

Clostridium Perfringens cfu./ml <1 <1 <1 <1 1 1 7 1 8 <1 <1 5 <1 1 <1 <1 10 <1 0 counts/ 100ml

Total Coliforms MPN/100ml 630 2,420 12,360 172 >2419.6 >2419.6 >2419.6 >2419.6 241960 6,600 >2419600 54,750 30500 111990 325500 387,300 1,986 61,310 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 17 3 1,300 12 35 400 1,000 98,000 46 2 510 950 61 86 860 2,100 20 27 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 <1 114 <1 <1 <1 3,600 5 3 <1 181 12 1 52 67 <1 <1 <1 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 3 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q2 June 2018

3/20/2014 6/19/2014 9/30/2014 04/12/2014* 3/26/2015 6/22/2015 9/21/2015 07/12/2015* 3/23/2016 6/30/2016 9/30/2016 12/13/2016 3/30/2017 13-06-2017* 9/14/2017 12/14/2017 2/22/2018 6/14/2018

Temperature Units 9.5 13 15.3 11.1 10 13.4 14 11.1 8.3 13 12.8 11 10.1 13.2 14.0 10.7 10.8 12.8 10-12ºC

pH Units 7.26 7.14 7.33 7.11 7.3 7.3 6.94 7.53 6.89 7.32 6.99 7.2 7.07 7.06 7.15 7.25 7.32 7.06 6 - 9.5

Conductivity µS/cm 920 848 864 750 820 828 773 517 651 765 787 600 828 795 906 769 691 864 1,875

Sodium mg/l 9.2 10.4 10.9 10.9 12 11 10 15.9 10.2 10.2 9.7 9.2 11.4 26.5 10.8 11.40 9.00 10.40 150

Choride mg/l 12.6 16.6 14.7 15.3 17.3 17.4 15.8 29.7 16.3 18.8 15.1 14.7 24.1 17 15.2 21.2 17.8 19.5 187.5

Clostridium Perfringens cfu./ml <1 <1 <1 <1 3 <1 1 49 3.0 <1 <1 <1 <1 2 1 2 5 2 0 counts/ 100ml

Total Coliforms MPN/100ml 200 <1 100 980 >2419.6 62 344.8 123.6 22.8 91.2 7.5 13.4 7.4 195.6 18.5 200.0 142.1 6.3 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 1 <1 4 <1 2 <1 10 4 1.0 <1 <1 <1 <1 <1 11 11.0 1.0 1.0 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 <1 1 <1 <1 <1 2 23 <1 1 <1 <1 <1 2 <1 1,160.0 7.0 4.0 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 4 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q2 June 2018

3/20/2014 6/19/2014 9/30/2014 04/12/2014* 3/26/2015 6/22/2015 9/21/2015 07/12/2015* 3/23/2016 6/30/2016 9/30/2016 12/13/2016 3/30/2017 13-06-2017* 9/14/2017 12/14/2017 2/22/2018 6/14/2018

Temperature Units 9.6 14 - 10 10.1 13.2 13 11 8.6 13.4 13.5 10.1 10 13 14 9.0 7.2 14.0 10-12ºC

pH Units 7.61 7.28 7.30 6.89 7.41 7.21 7.15 7.85 7.51 7.32 7.11 7.18 7.25 7.19 7.13 7.32 7.36 7.22 6 - 9.5

Conductivity µS/cm 463 588 587 538 535 546 612 370 528 568 620 461 627 589 685 613 642 740 1,875

Sodium mg/l 4.9 7.1 6.8 15.3 9.7 10.9 17.4 6.8 10.1 6.6 8.7 7.6 7.7 9.8 8.2 7.0 7.2 9.8 150

Choride mg/l 6.8 7.2 7.0 24.5 9.4 9.4 9.5 29.7 12.4 5.1 11.5 9.5 7.8 6.1 6.8 31.5 12.3 22.9 187.5

Clostridium Perfringens cfu./ml 30 <1 5 <1 <1 6 26 4 10 3 1 3 4 20 <1 <1 144 <1 0 counts/ 100ml

Total Coliforms MPN/100ml 23,820 345 100 727 816 1,300 >2419.6 298.7 686.7 1,550.0 770.1 686.7 1,553.1 1,046.2 960.6 630 91 225 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 20 19 63 <1 <1 <1 700 81 22.0 120 30.0 4 <1 43 38 9.0 18.0 <1 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 20 17 <1 <1 2 83 2 <1 51 2 2 1 77 15 10 9 <1 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 5 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q2 June 2018

3/20/2014 6/19/2014 9/30/2014 04/12/2014* 3/26/2015 6/22/2015 9/21/2015 07/12/2015* 3/23/2016 6/30/2016 9/30/2016 12/13/2016 3/30/2017 3/30/2017 9/14/2017 12/14/2017 2/22/2018 6/14/2018

Temperature Units 9.3 13.5 15.1 9.9 8.6 12.6 13.5 11.2 9.3 14.8 13.0 10.7 10.1 10.1 15.0 10.50 9.00 14.80 10-12ºC

pH Units 7.46 7.48 7.55 6.8 7.49 7.2 7.52 7.49 7.36 7.5 7.19 7.43 7.45 7.45 7.49 7.41 7.91 7.67 6 - 9.5

Conductivity µS/cm 663 928 652 607 1,064 1,187 604 544 1,139 642 1,028 537 792 792 751 733 471 998 1,875

Sodium mg/l 45.2 85 34.3 22.1 81.3 102 23.4 16.3 108.4 22.2 75.2 26.5 22.4 22.4 18.8 15.3 58.0 95.3 150

Choride mg/l 36.3 75.5 24.2 15.2 75.3 83 13.4 29.7 110.9 18.9 75.5 20 16.1 16.1 16.6 10.9 42.2 121.4 187.5

Clostridium Perfringens cfu./ml 28 <1 3 <1 33 3 61 18 31 16 5 5 16 16 2 23 194 10 0 counts/ 100ml

Total Coliforms MPN/100ml 241,960 186 300 1,986 >2419.6 6 >2419.6 >2419.6 48,840 17,500 5,730.0 6,890 19,300.0 19,300.0 571,700.0 2,420 3,550 104,620 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 21 64 81 8 1 3 1,500 24,000 23.0 62 12.0 1,000 4.0 4.0 16,000.0 16 5 23 0 counts/ 100ml

Faecal Streptococci cfu./ml 51 33 104 <1 <1 <1 800 3,700 <1 21 10 20 <1 <1 190 30 25 6 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 6 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q2 June 2018

3/20/2014 6/19/2014 9/30/2014 04/12/2014* 3/26/2015 6/22/2015 9/21/2015 07/12/2015* 3/23/2016 6/30/2016 9/30/2016 12/13/2016 3/30/2017 13-06-2017* 9/14/2017 12/14/2017 2/22/2018 6/14/2018

Temperature Units 8.8 14.1 14.9 9.2 8.1 14 14.2 11.3 8.6 11.6 13.5 10 9.5 14.6 14.1 9 7 15 10-12ºC

pH Units 7.6 7.6 7.61 7.16 7.66 7.47 7.57 8.26 7.75 7.58 7.36 7.57 7.53 7.29 7.49 7.34 7.53 7.42 6 - 9.5

Conductivity µS/cm 933 1,044 614 265 553 717 534 559 560 786 740 557 811 864 817 758 732 816 1,875

Sodium mg/l 105.5 137.2 57.4 50 52.5 59.3 92.3 65.2 68.1 58.5 70.4 65.8 61.5 72.7 57.7 56.70 56.0 58.3 150

Choride mg/l 63.2 87.4 37.0 30.0 36.3 52.7 55.4 29.7 56.5 22.2 70.2 65.4 60.0 70.2 58.7 60.5 58.5 60.3 187.5

Clostridium perfringens cfu./ml <1 <1 3 <1 <1 <1 21 <1 8 <1 <1 <1 <1 29 1 450 <1 13 0 counts/ 100ml

Total Coliforms MPN/100ml 2 5 <1 1,120 43 <1 29.4 2 43 687 72.2 770 <1.0 21 5 2,000 69 12 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml <1 1 <1 <1 <1 <1 4 1 <1 3 <1 <1 <1 <10 <1 3 4 <1 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 39 10 <1 <1 <1 <1 <1 2 10 2 <1 <1 <10 2 450 8 1 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 7 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q2 June 2018

3/20/2014 6/19/2014 9/30/2014 04/12/2014* 3/26/2015 6/22/2015 9/21/2015 07/12/2015* 3/23/2016 6/30/2016 9/30/2016 12/13/2016 3/30/2017 13-06-2017* 9/14/2017 12/14/2017 2/22/2018 6/14/2018

Temperature Units 9.5 14.5 - 8.8 7.6 13.8 - 11 9.1 9.04 - 9.1 9.3 14.3 14.6 9.0 8.0 14.4 10-12ºC

pH Units 9.34 7.85 7.74 7.45 7.97 7.73 9.03 11.42 12.73 8.62 10.22 11.76 8.97 9.29 8.98 7.39 7.7 8.34 6 - 9.5

Conductivity µS/cm 1,097 249 1,507 890 923 867 892 2,208 2,107 2,539 1,239 1,477 1,028 1,013 917 927 664 1765 1,875

Sodium mg/l 122.2 435.5 162.8 121.9 104.4 98.4 174.2 385.5 407.5 495.8 297.1 427.9 153.6 166.2 147 162.1 123.3 303.7 150

Choride mg/l 110.7 629.5 273 141.2 97.6 95.8 102.6 29.7 88.9 652.1 154 186.4 88.8 73.1 73.5 6.8 73.7 459.1 187.5

Clostridium Perfringens cfu./ml <1 <1 <1 <1 <1 1 <1 <1 <1 <1 2 <1 7 1 1 31 7 1 0 counts/ 100ml

Total Coliforms MPN/100ml 3 <1 <1 1,300 1 8 70.3 <1 <1 5,794,000 100 57.6 <1.0 92,080.0 2,000.0 1,986 1,120 1,414 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml <1 <1 <1 83 <1 2 6.0 <1 <1 <1 120 <1 <1 1,700 260 2 2 1 0 counts/ 100ml

Faecal Streptococci cfu./ml 25 <1 3 <1 <1 <1 <1 <1 <1 <1 310 <1 <1 9 130 60 1 76 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 8 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q2 June 2018

3/20/2014 6/19/2014 9/30/2014 04/12/2014* 3/26/2015 6/22/2015 9/21/2015 07/12/2015* 3/23/2016 6/30/2016 9/30/2016 12/13/2016 3/30/2017 13-06-2017* 3/30/2017 12/14/2017 12/14/2018 6/14/2018

Temperature Units - 13.5 15.4 9.6 9.0 14 - 11.2 7.5 12.3 - - 9.5 10 8 10-12ºC

pH Units - 7.61 7.18 6.7 7.33 7.12 7.24 7.27 7.34 7.29 7.37 7.29 7.05 7.13 7.36 6 - 9.5

Conductivity µS/cm - 561 1,078 929 1,054 1,033 1,070 849 828 842 1046 939 1174 996 1098 1,875

Sodium mg/l - 20.3 24.8 17.8 17.5 19.7 21.6 16.8 15.5 19.2 21 20.1 15.9 19.2 15.5 150

Choride mg/l - 23.6 34.8 25.1 18 22 34.7 29.7 15.2 22.2 35 34.9 22.4 56.2 27.4 187.5

Clostridium Perfringens cfu./ml 54 <1 68 <1 74 21 - N/A 640 48 <1 - 76 57 0 counts/ 100ml

Total Coliforms MPN/100ml 61,310 10 <1 225 17 89 1 N/A 547.5 3,150 >2419.6 8,164 >2419.6 770 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 19 <1 <1 <1 2 <1 <1 N/A 9 6 29 3 12 14 0 counts/ 100ml

Faecal Streptococci cfu./ml 3 <1 <1 <1 <1 <1 <1 N/A 46 27 38 - 1 3 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

Note 1 - insufficient sample
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Page 9 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q2 June 2018

3/20/2014 6/19/2014 9/30/2014 04/12/2014* 3/26/2015 6/22/2015 9/21/2015 07/12/2015* 3/23/2016 6/30/2016 9/30/2016 12/13/2016 3/30/2017 13-06-2017* 9/14/2017 12/14/2017 2/22/2018 6/14/2018

Temperature Units 9.5 13.5 14.8 10.7 7.5 13.5 14 11.1 8.6 12.9 13 10.5 9.3 12.1 14 10 8 11.9 10-12ºC

pH Units 7.84 7.5 7.68 7.09 7.86 7.55 8.07 7.81 7.50 7.36 7.40 7.67 7.44 7.34 7.61 7.36 7.72 7.44 6 - 9.5

Conductivity µS/cm 509 707 756 472 469 522 464 323 339 944 479 314 424 483 387 389 350 486 1,875

Sodium mg/l 11 16.6 17.7 12.1 10 13.4 12.1 6.8 8.1 15.2 7.5 10.4 7.4 7.2 5.1 6.0 5.9 12.2 150

Choride mg/l 6.3 7.7 24.3 6.8 5.8 7.1 7.1 29.7 5.9 10.9 3.2 5.9 5.5 4.1 2.1 4.5 5.8 20.9 187.5

Clostridium Perfringens cfu./ml 5 <1 <1 <1 3 7 69 6 <1 1 2 3 1 2 <1 <1 570 6 0 counts/ 100ml

Total Coliforms MPN/100ml 2 17 100 1,046 1,046 228 2613 6 48.1 1,414 510 3,360 <1.0 41,060 111,200 17,270 22,470 261 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 3 14 <1 <1 <1 <1 8 9 <1 21 10 2 <1 <1 45,000 12 <1 2 0 counts/ 100ml

Faecal Streptococci cfu./ml 1 <1 <1 <1 <1 <1 17 5 <1 12 31 <1 <1 <1 200 860 59 8 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 10 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q2 June 2018

3/20/2014 6/19/2014 9/30/2014 04/12/2014* 3/26/2015 6/22/2015 9/21/2015 07/12/2015* 3/23/2016 6/30/2016 9/30/2016 12/13/2016 3/30/2017 13-06-2017* 9/14/2017 12/14/2017 2/22/2018 6/14/2018

Temperature Units 9.6 13.5 14 10.7 9.1 14 14 11.2 8.6 15 13.8 10.2 10.5 14.7 16 11.5 7.5 14.1 10-12ºC

pH Units 7.71 7.61 7.68 7.15 7.73 7.8 7.79 7.73 7.10 7.62 7.58 7.48 7.39 7.43 7.64 7.28 7.79 7.57 6 - 9.5

Conductivity µS/cm 507 561 523 390 500 552 254 411 515 402 411 447 508 453 384 692 560 683 1,875

Sodium mg/l 10.9 12.4 12.2 9 12.2 12.8 23.1 12 12.9 6.3 9.8 11.4 11.1 13.3 10.4 13.5 13.1 14.8 150

Choride mg/l 18 25.9 19.4 12.6 19.8 23.6 8.4 29.7 27.4 10.2 17.8 25.8 20.6 25.6 14.9 27.4 25.3 27.7 187.5

Clostridium Perfringens cfu./ml <1 <1 <1 <1 1 <1 14 1 9 6 1 <1 1 <1 1 <1 17 1 0 counts/ 100ml

Total Coliforms MPN/100ml 4 <1 <1 1,553 1 <1 20 <1 <1 291 7.5 27.9 <1.0 1.0 14.5 <100 16 <1 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml <1 <1 <1 <1 <1 <1 <1 <1 <1 56 <1 6 <1 1 10 <1 <1 <1 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 <1 <1 <1 <1 <1 <1 <1 <1 49 <1 <1 <1 <1 120 330 4 1 0 counts/ 100ml

Legend:

NDP - No Determination Possible by Laboratory 

Results are shaded, bold and underlined where the Threshold Value is exceeded.

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 1 Table 2a-2j Standard Chem Analysis Inorganics Metals Q2 June 2018

6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

BOD mg/l 11 22 37 24 19 24 85 43 29  -

COD mg/l 34 40 59 45 28 58 153 59 63  -

Dissolved Oxygen mg/l 2 6 5 2 5 4 2 5 <1 -

Total Organic Carbon C mg/l 20 18 13 17 19 24 32 4 6 No Abnormal Change

Chloride Cl mg/l 305 374 367 293 414 483.1 508.5 0.4 247.1 187.5

Fluoride F mg/l <0.3 <0.3 <0.3 0.3 <0.3 <0.3 0.3 320 <0.3 1 
1

Sulphate SO4 mg/l 48.9 45.71 3.98 9.38 7.81 10.9 20.1 40.2 46.3 187.5

Nitrate NO3 mg/l 0.7 <0.2 <0.2 0.8 0.3 <0.2 3.6 0.3 <0.2 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.08 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.375

Total Ammonia NH4 mg/l 3.64 2.9 4.47 4.88 3.99 4.53 2.65 2.63 3.33 0.175

Total Oxidised Nitrogen mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.8 <0.2 <0.2 -

Total Hardness CaCO3 mg/l 155 230 137 164 177 196 387 269 263 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 135 191 146 197 201 173 273 248  -

Total Alkalinity CaCO3 mg/l 138 254 272 504 220 202 396 384 304 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.03 <0.01 0.037

Total Phenols mg/l 0.2 <0.1* <0.1* <0.1* <0.5* <0.1* 0.2 <0.1 <0.15 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <20 <20 <20 0.15

Arsenic As mg/l <0.0025 0.0224 0.0199 0.0218 0.0175 0.0065 0.0113 0.0305 <2.5 0.0075

Barium Ba mg/l 0.163 0.222 0.164 0.206 0.222 0.243 2.37 0.089 0.381 0.1

Boron B mg/l <0.012 <0.012 <0.012 0.019 0.018 0.012 0.022 0.026 0.023 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.005 <0.005 <0.005 <0.005 <0.5 <0.5 0.003

Calcium Ca mg/l 56.3 82.3 49 57.7 61.5 69.4 136.5 94.5 92.2 200 
1

Chromium Cr mg/l <0.015 <0.015 <0.015 <0.0015 <0.0015 <0.0015 <0.0015 <1.5 <1.5 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <7 <7 1.5

Iron Fe mg/l 0.226 0.382 0.071 0.46 0.16 <0.02 3.798 3724 0.323 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 0.0075²

Magnesium Mg mg/l 3.5 5.7 3.5 4.7 5.5 5.3 10.8 7.7 7.7 50 
1

Manganese Mn mg/l 0.532 0.601 0.684 0.685 0.873 1.025 1.031 1.381 1.834 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <1 <1 0.00075

Nickel Ni mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 0.02 
1¥

Phosphorus P mg//l 0.006 5 0.026 32 29 0.008 0.032 48 0.017  -

Potassium K mg/l 3.9 4.3 4.1 3.7 3.4 4.4 7.1 4.4 4.2 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -

Sodium Na mg/l 227 276 187 294 256 351.2 432.9 312.5 214.2 150 
1¥

Strontium Sr mg/l 0.313 0.441 0.281 0.353 0.391 0.434 1.59 0.557 0.479 -

Tin Sn mg/l 0.032 0.019 0.008 <0.005 0.006 0.005 0.008 <0.005 <0.005  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 0.075²

Legend:

- = Not available / not analysed AWN Consulting Ltd.

mg/l - milligrams per litre Clarochem Ireland Limited GW Monitoring

Project No. 12/6379
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

PARAMETERS UNIT Threshold Values

(Results are compared to the Groundwater Regulations 2010)
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Page 2 Table 2a-2j Standard Chem Analysis Inorganics Metals Q2 June 2018

6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

BOD mg/l 2 3 5 24 2 1 <1 <1 <1  -

COD mg/l 47 7 28 45 8 17 <7 18 17  -

Dissolved Oxygen mg/l 4 7 3 5 8 8 7 11 8 -

Total Organic Carbon C mg/l 6 7 <2 17 8 3 11 2 <2 No Abnormal Change

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Chloride Cl mg/l 17.9 16.2 28.5 36.2 18.4 18.7 22.5 34.1 24.1 187.5

Sulphate SO4 mg/l 69.17 32.76 39.01 65.45 83.51 205.5 89 40.2 91.2 187.5

Nitrate NO3 mg/l 0.8 <0.2 <0.2 1.3 0.5 2.1 5.9 0.3 <0.2 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.1 0.03 0.1 0.53 <0.02 <0.02 0.03 0.375

Total Ammonia NH4 mg/l 0.34 0.28 0.68 0.07 0.61 0.78 0.06 0.06 0.23 0.175

Total Oxidised Nitrogen mg/l <0.2 <0.2 <0.2 0.3 <0.2 0.6 1.3 <0.2 <0.2 -

Total Hardness CaCO3 mg/l 470 424 452 437 439 513 387 493 460 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 158 470 146 466 519 179 440 462  -

Total Alkalinity CaCO3 mg/l 416 254 468 504 368 390 360 344 382 No Abnormal Change

Total Cyanide mg/l <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1 <0.1 <0.15 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <20 <20 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <2.5 <2.5 0.0075

Barium Ba mg/l 0.062 0.111 0.103 0.06 0.073 0.078 0.063 0.085 0.073 0.1

Boron B mg/l 0.016 0.018 0.028 0.037 0.027 0.022 0.04 0.042 0.021 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005 <0.5 1.2 0.003

Calcium Ca mg/l 170 155 163.5 159 157.5 184.3 166.8 180.2 166.5 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.015 <0.015 <0.015 <0.015 <0.015 <1.5 <1.5 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <7 <7 1.5

Iron Fe mg/l <0.020 <0.020 1.216 <0.020 0.118 <0.020 <0.020 <20 <20 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 0.0075²

Magnesium Mg mg/l 11.1 8.7 10.2 9.4 10.7 12.4 9.7 10.2 10.4 50 
1

Manganese Mn mg/l 0.92 2.016 3.695 0.185 3.876 <0.002 <0.002 <2 0.049 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <1 <1 0.00075

Nickel Ni mg/l 0.005 0.005 0.005 <0.002 0.006 0.003 <0.002 2 0.005 0.02 
1¥

Phosphorus P mg//l <0.005 0.016 0.013 22 12 0.012 0.012 34 0.009  -

Potassium K mg/l 1.9 2 2.1 1.6 1.5 1.5 0.8 0.8 1.1 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <3 <3 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 -

Sodium Na mg/l 14.9 16.3 16.4 14.5 12.7 13.6 15.6 17.9 14.8 150 
1¥

Strontium Sr mg/l 0.555 0.449 0.54 0.497 0.553 0.643 0.514 0.518 0.532 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  -

Zinc Zn mg/l <0.003 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.075²

Legend:

- = Not available / not analysed AWN Consulting Ltd.

mg/l - milligrams per litre Clarochem Ireland Limited GW Monitoring

Project No. 12/6379
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

PARAMETERS UNIT Threshold Values

(Results are compared to the Groundwater Regulations 2010)
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Page 3 Table 2a-2j Standard Chem Analysis Inorganics Metals Q2 June 2018

6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

BOD mg/l <1 <1 2 <1 <1 <1 <1 1 <1  -

COD mg/l 9 <7 12 <7 <7 <7 <7 32 <7  -

Dissolved Oxygen mg/l 5 9 6 8 9 7 6 11 9 -

Total Organic Carbon C mg/l <2 2 <2 <2 3 <2 4 <2 <2 No Abnormal Change

Chloride Cl mg/l 16.6 15.3 17.4 24.8 18.8 14.7 17 21.2 19.5 187.5

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 146.72 126.13 130.65 88.04 121.1 179.7 138.9 169.8 143.9 187.5

Nitrate NO3 mg/l 0.8 <0.2 <0.2 0.8 0.3 <0.2 <0.2 <0.2 <0.2 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.375

Total Ammonia NH4 mg/l 0.07 0.06 0.06 <0.03 0.07 0.06 <0.03 <0.03 <0.03 0.175

Total Oxidised Nitrogen mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -

Total Hardness CaCO3 mg/l 467 451 452 352 426 441 400 409 476 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 234 495 397 462 464 230 424 440  -

Total Alkalinity CaCO3 mg/l 312 330 364 272 314 278 248 242 326 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1 <0.1 <0.15 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <20 <20 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <2.5 <2.5 0.0075

Barium Ba mg/l 0.070 0.046 0.072 0.027 0.081 0.047 0.031 0.032 0.055 0.1

Boron B mg/l 0.034 0.016 0.032 <0.012 0.031 0.019 0.023 0.027 0.027 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.5 <0.5 0.003

Calcium Ca mg/l 165.6 163.4 160.8 126.3 151.4 157.8 143.7 148.1 170.4 200 
1

Chromium Cr mg/l <0.0015 <0.0015 0.035 0.005 <0.0015 <0.0015 <0.0015 <1.5 <1.5 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <7 <7 1.5

Iron Fe mg/l <0.020 <0.020 0.174 <0.020 0.085 <0.020 <0.020 <20 <20 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 0.0075²

Magnesium Mg mg/l 12.7 10.2 11.9 8.7 11.2 11.0 9.7 9.3 12 50 
1

Manganese Mn mg/l 0.420 <0.002 0.385 <0.002 0.305 0.005 0.034 <2 0.022 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <1 <1 0.00075

Nickel Ni mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 0.02 
1¥

Phosphorus P mg//l <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 8 <5  -

Potassium K mg/l 0.4 0.4 0.6 0.2 0.5 0.4 2.7 0.5 0.5 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <3 <3 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 -

Sodium Na mg/l 10.4 10.9 11 15.9 10.2 9.2 26.5 11.4 10.4 150 
1¥

Strontium Sr mg/l 0.466 0.648 0.494 0.679 0.532 0.738 0.759 0.714 0.559 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.075²

Legend:

- = Not available / not analysed AWN Consulting Ltd.

mg/l - milligrams per litre Clarochem Ireland Limited GW Monitoring

Project No. 12/6379
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Page 4 Table 2a-2j Standard Chem Analysis Inorganics Metals Q2 June 2018

6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

BOD mg/l <1 <1 <1 <1 <1 <1 1 1 <1  -

COD mg/l 39 <7 <7 12 <7 <7 <7 32 <7  -

Dissolved Oxygen mg/l 5 9 7 9 9 6 7 11 9 -

Total Organic Carbon C mg/l <2 2 <2 <2 3 <2 5 <2 <2 No Abnormal Change

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 22.9 1 
1

Chloride Cl mg/l 7.2 24.5 83 5.1 5.1 9.5 6.1 31.5 <0.3 187.5

Sulphate SO4 mg/l 41.78 71.85 44.03 31.32 41.2 62.7 66 133.4 80.3 187.5

Nitrate NO3 mg/l 0.8 <0.2 0.3 1.2 0.5 1.6 2.5 5.1 <0.2 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.375

Total Ammonia NH4 mg/l 0.08 0.05 0.05 <0.03 0.04 0.04 0.05 0.05 0.04 0.175

Total Oxidised Nitrogen mg/l <0.2 <0.2 <0.2 0.3 <0.2 0.3 0.6 1.2 <0.2 -

Total Hardness CaCO3 mg/l 314 355 309 219 303 320 327 328 416 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 160 309 257 311 357 120 327 373  -

Total Alkalinity CaCO3 mg/l 454 306 406 156 688 900 328 270 752 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.02 <0.02 <0.02 <20 <20 0.15

Arsenic As mg/l <0.0025 0.0031 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <2.5 <2.5 0.0075

Barium Ba mg/l 0.044 0.039 0.033 0.017 0.029 0.027 0.027 0.026 0.04 0.1

Boron B mg/l <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 <12 <12 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.005 <0.5 <0.5 0.003

Calcium Ca mg/l 117.9 134.7 116.8 82.7 114.4 120.0 123 123.9 156.8 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <1.5 <1.5 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <7 <7 1.5

Iron Fe mg/l <0.020 <0.020 <0.020 <0.020 <0.02 <0.02 <0.02 <20 <20 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 0.0075²

Magnesium Mg mg/l 4.5 4.4 4.1 2.8 4.1 4.7 4.6 4.4 5.6 50 
1

Manganese Mn mg/l 0.269 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <1 <1 0.00075

Nickel Ni mg/l 0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 0.02 
1¥

Phosphorus P mg//l <0.005 0.008 0.005 0.005 0.005 <0.005 <0.005 9 0.007  -

Potassium K mg/l 0.3 0.3 0.3 0.2 0.2 0.2 0.8 0.2 0.3 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <3 <3 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 -

Sodium Na mg/l 7.1 15.3 10.9 6.8 6.6 7.6 9.8 7 9.8 150 
1¥

Strontium Sr mg/l 0.461 0.518 0.492 0.355 0.503 0.506 0.523 0.466 0.613 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <3 <3 0.075²

Legend:

- = Not available / not analysed AWN Consulting Ltd.

mg/l - milligrams per litre Clarochem Ireland Limited GW Monitoring

Project No. 12/6379
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Page 5 Table 2a-2j Standard Chem Analysis Inorganics Metals Q2 June 2018

6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 6/13/2017 6/14/2018

BOD mg/l <1 <1 2.0 <1 <1 <1 <1 <1 14  -

COD mg/l 19 <7 15 9 15 <7 19 20 29  -

Dissolved Oxygen mg/l 7 9 7 9 9 9 6 10 4 -

Total Organic Carbon C mg/l 4 2 <2 <2 5 <2 5 <2 6 No Abnormal Change

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 124.31 74.56 119.21 92.28 66.49 166.1 101.3 156.8 121.4 187.5

Chloride Cl mg/l 75.5 15.2 52.7 5.1 18.9 20.0 16 10.9 54.8 187.5

Nitrate NO3 mg/l 0.8 1.2 <0.2 1.2 1.2 0.5 2.7 0.8 0.5 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.07 <0.02 <0.02 <0.02 <0.02 <0.02 0.04 0.375

Total Ammonia NH4 mg/l 0.11 0.05 0.05 <0.03 0.04 0.05 0.06 0.04 1.57 0.175

Total Oxidised Nitrogen mg/l <0.2 0.3 <0.2 0.5 0.3 <0.2 0.6 <0.2 <0.2 -

Total Hardness CaCO3 mg/l 400 383 428 363 265 349 333 380 251 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 131 142 404 283 343 277 400 242  -

Total Alkalinity CaCO3 mg/l 354 364 464 274 248 248 270 264 1108 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.02 <0.020 <0.020 <20 <20 0.15

Arsenic As mg/l <0.0025 0.0025 <0.0025 <0.0025 0.0025 <0.0025 <0.0025 <2.5 <2.5 0.0075

Barium Ba mg/l 0.06 0.046 0.069 0.04 0.033 0.047 0.035 0.046 0.204 0.1

Boron B mg/l <0.012 <0.012 0.024 0.026 0.02 <0.012 0.028 0.029 0.034 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 0.006 <0.0005 <0.0005 <0.0005 <0.5 <0.5 0.003

Calcium Ca mg/l 140.6 138.1 150.8 129.6 95.3 123.6 118.5 134.6 81.7 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 0.0026 <0.0015 <0.0015 <1.5 <1.5 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <7 <7 1.5

Iron Fe mg/l <0.020 <0.020 0.025 <0.020 <0.02 <0.020 <0.020 <20 <20 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 0.0075²

Magnesium Mg mg/l 11.6 5.9 12.2 9.3 6.4 9.6 8.8 10.3 11.1 50 
1

Manganese Mn mg/l 0.693 <0.002 0.507 0.113 0.055 <0.002 <0.002 <2 1.242 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* 0.00075

Nickel Ni mg/l 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 0.007 0.02 
1¥

Phosphorus P mg//l <0.005 0.015 0.009 0.012 0.018 0.011 0.022 0.031 0.006  -

Potassium K mg/l 2 1.8 2.2 1.8 1.7 1.7 2.2 2.3 2.8 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 0.008 0.008 <3 <3 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 -

Sodium Na mg/l 85 22.1 102 16.3 22.2 26.5 19.1 15.3 95.3 150 
1¥

Strontium Sr mg/l 0.75 0.679 0.872 0.674 0.498 0.695 0.607 0.667 0.755 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.021 <0.005 <0.005  -

Zinc Zn mg/l <0.003 <0.003 0.005 0.005 <0.003 0.064 <0.003 <0.003 <0.003 0.075²

Legend:

- = Not available / not analysed AWN Consulting Ltd.

mg/l - milligrams per litre Clarochem Ireland Limited GW Monitoring

Project No. 12/6379
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Page 6 Table 2a-2j Standard Chem Analysis Inorganics Metals Q2 June 2018

6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

BOD mg/l 14 <1 5 6 <1 <1 5 2 2  -

COD mg/l 19 <7 12 11 <7 <7 <7 46 9  -

Dissolved Oxygen mg/l 6 9 8 8 8 8 6 11 9 -

Total Organic Carbon C mg/l 12 3 <2 <2 2 <2 6 <2 <2 No Abnormal Change

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 138.42 81.94 97.25 97.54 101.09 125.9 126.5 123.7 60.3 187.5

Chloride Cl mg/l 87.4 30 95.8 58.4 58.5 65.4 70.2 56.7 128 187.5

Nitrate NO3 mg/l 1.8 4.2 2.1 1.9 0.6 0.4 0.9 0.8 2.5 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.09 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.375

Total Ammonia NH4 mg/l 2.5 0.11 0.09 0.11 0.09 0.05 0.1 0.07 0.05 0.175

Total Oxidised Nitrogen mg/l 0.4 0.9 0.5 0.4 <0.2 <0.2 0.2 <0.2 0.6 -

Total Hardness CaCO3 mg/l 273 205 206 219 245 255 299 279 282 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 116 237 248 256 260 185 268 277  -

Total Alkalinity CaCO3 mg/l 282 216 362 128 834 610 240 710 486 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 0.097 <0.020 <0.020 <0.020 <20 <20 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <2.5 <2.5 0.0075

Barium Ba mg/l 0.082 0.04 0.048 0.047 0.06 0.06 0.06 0.058 0.068 0.1

Boron B mg/l 0.022 <0.012 0.031 0.028 0.02 <0.012 0.024 0.025 0.029 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.5 <0.5 0.003

Calcium Ca mg/l 98.7 75.2 75.7 79.3 87.9 91.5 106.5 100 101.2 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <1.5 <1.5 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 -

Copper Cu mg/l <.007 <.007 <0.007 <0.007 <0.007 <0.007 <0.007 <7 <7 1.5

Iron Fe mg/l <0.020 <0.020 <0.020 0.193 <0.020 <0.020 <0.020 <20 <20 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 0.0075 ²

Magnesium Mg mg/l 6.3 4 4.1 4.9 5.9 6.3 7.8 7.0 6.8 50 
1

Manganese Mn mg/l 0.412 <0.002 0.257 0.295 0.38 <0.002 <0.002 <2 0.033 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <1 <1 0.00075

Nickel Ni mg/l 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 0.02 
1¥

Phosphorus P mg//l 0.234 0.144 0.162 0.161 0.102 0.080 0.051 0.057 0.056  -

Potassium K mg/l 2 1.5 1.6 1.6 1.5 1.3 1.4 1.4 1.6 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <3 <3 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 -

Sodium Na mg/l 137.2 50 59.3 65.2 66.1 65.8 72.7 60.5 58.3 150 
1¥

Strontium Sr mg/l 0.332 0.224 0.251 0.219 0.309 0.319 0.0374 0.308 0.345 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <3 <3 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Page 7 Table 2a-2j Standard Chem Analysis Inorganics Metals Q2 June 2018

6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

BOD mg/l 83 2 <1 56 13 13 2 4 23  -

COD mg/l 186 11 21 280 30 64 18 13 75  -

Dissolved Oxygen mg/l 1 8 10 7 8 8 <1 9 5 -

Total Organic Carbon C mg/l 51 9 6 73 9 18 9 2 19 No Abnormal Change

Chloride Cl mg/l 629.5 141.2 95.8 167.5 652.1 186.4 73.1 6.8 459.1 187.5

Fluoride F mg/l 0.6 <0.3 <0.3 <0.3 <0.3 0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 57.79 161.1 128.87 110.28 102.72 178.9 169.3 91.8 53.5 187.5

Nitrate NO3 mg/l 0.9 <0.2 <0.2 0.7 0.4 <0.2 <0.2 3.9 <0.2 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.14 0.04 0.09 <0.02 0.06 <0.02 <0.02 0.375

Total Ammonia NH4 mg/l 30.07 0.09 0.84 2.8 1.69 4.04 1.29 1.15 3.68 0.175

Total Oxidised Nitrogen mg/l 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.9 <0.2 -

Non-Carbonate Hardness CaCO3 mg/l - 185 232 23 120 20 8 99 192  -

Total Hardness CaCO3 mg/l 334 257 219 23 145 21 161 91 193 200
 1

Total Alkalinity CaCO3 mg/l 318 162 180 382 154 466 262 150 192 No Abnormal Change

Total Cyanide mg/l 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.01 0.037

Total Phenols mg/l 1.9 <0.1* 0.3 8.7 0.2 0.6 <0.1* <0.1* <0.15 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 1.151 0.03 0.341 0.032 <20 <20 0.15

Arsenic As mg/l 0.0081 0.0077 0.0069 0.0499 0.015 0.0609 0.0186 0.0094 3.4 0.0075

Barium Ba mg/l 0.442 0.095 0.082 0.018 0.181 0.024 0.163 0.066 0.262 0.1

Boron B mg/l 0.053 0.022 0.037 0.067 0.038 0.047 0.057 0.032 0.038 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.5 <0.5 0.003

Calcium Ca mg/l 114 89.2 75.9 8.7 35.9 7.8 52.8 31.0 62.3 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <1.5 <1.5 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 <2 -

Copper Cu mg/l <0.007 <0.007 <0.007 0.015 <0.007 <0.007 <0.007 <7 <7 1.5

Iron Fe mg/l 0.136 <0.020 <0.020 0.076 <0.020 <0.020 <0.020 25 0.138 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 0.021 <0.005 <0.005 <0.005 <5 <5 0.0075²

Magnesium Mg mg/l 11.6 8 6.9 0.2 3.7 0.4 7 3.3 8.7 50 
1

Manganese Mn mg/l 0.537 0.263 0.197 <0.002 0.011 <0.002 0.022 0.003 0.168 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <1 <1 0.00075

Nickel Ni mg/l <0.002 0.002 <0.002 0.015 0.002 0.017 0.003 <2 0.003 0.02 
1¥

Phosphorus P mg//l 0.398 0.09 0.127 0.162 0.167 0.144 0.204 303 0.214  -

Potassium K mg/l 12.7 6 6.6 4.3 10.8 5.0 6 6.0 11.9 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 0.005 <0.003 <3 <3 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 -

Sodium Na mg/l 435.5 121.9 98.4 385.5 495.8 427.9 166.2 162.1 303.7 150 
1¥

Strontium Sr mg/l 3.165 2.453 2.128 0.206 1.715 0.319 2.022 0.807 2.7 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5  -

Zinc Zn mg/l <0.003 0.008 <0.003 0.007 <0.003 0.007 0.004 <3 0.005 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Page 8 Table 2a-2j Standard Chem Analysis Inorganics Metals Q2 June 2018

6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

BOD mg/l <1 <1 5 <1 <1 - <1  -

COD mg/l 17 <7 129 22 17 - 240  -

Dissolved Oxygen mg/l 6 9 10 7 8 - 9 -

Total Organic Carbon C mg/l 4 5 <2 <2 15 - <2 No Abnormal Change

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Chloride Cl mg/l 23.6 25.1 22 29.7 22.2 34.9 56.2 187.5

Sulphate SO4 mg/l 116.71 110.97 99.66 141.89 88.82 91.9 224.9 187.5

Nitrate NO3 mg/l 18.5 13.8 12.5 22.9 7 0.4 <0.2 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.08 <0.02 0.02 <0.02 0.05 0.375

Total Ammonia NH4 mg/l 1.17 0.09 0.09 0.11 0.15 0.08 <0.03 0.175

Total Oxidised Nitrogen mg/l 4.2 3.1 2.8 5.2 1.6 <0.2 <0.2 -

Total Hardness CaCO3 mg/l 753 606 708 546 508 - 519 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 218 337 546 545 - 255  -

Total Alkalinity CaCO3 mg/l 1866 532 3768 282 7646 1830 1432 No Abnormal Change

Total Cyanide mg/l 0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* - <0.1* 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.02 <0.02 <20 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <2.5 0.0075

Barium Ba mg/l 0.074 0.054 0.071 0.06 0.069 0.110 0.081 0.1

Boron B mg/l 0.033 0.016 0.028 0.033 0.029 0.020 0.04 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.5 0.003

Calcium Ca mg/l 279.3 223 263 199.5 181.8 167.2 187.7 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <1.5 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <7 1.5

Iron Fe mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <20 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <5 0.0075²

Magnesium Mg mg/l 13 11.8 12.1 11.2 12.7 13.2 11.8 50 
1

Manganese Mn mg/l 0.021 <0.002 0.724 0.093 2.021 0.048 <2 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <1 0.00075

Nickel Ni mg/l 0.005 0.002 <0.002 0.002 0.006 0.011 0.005 0.02 
1¥

Phosphorus P mg//l 0.009 0.011 <0.005 0.009 0.01 0.01 0.019  -

Potassium K mg/l 0.8 0.7 0.7 1.8 1.1 1.7 3.5 5 
1

Selenium Se mg/l <0.003 0.009 <0.003 <0.003 <0.003 <0.003 <3 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 -

Sodium Na mg/l 20.3 17.8 19.7 16.8 19.2 20.1 19.2 150 
1¥

Strontium Sr mg/l 0.832 0.706 0.725 0.651 0.671 0.642 0.632 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <3 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)

MW-8
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Page 9 Table 2a-2j Standard Chem Analysis Inorganics Metals Q2 June 2018

6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

BOD mg/l <1 <1 4 <1 261 2 <1 <1 <1  -

COD mg/l 30 <7 46 9 454 11 14 9 7  -

Dissolved Oxygen mg/l 5 9 8 8 4 6 6 11 7 -

Total Organic Carbon C mg/l 2 3 <2 <2 166 <2 2 <2 <2 No Abnormal Change

Fluoride F mg/l 0.3 <0.3 <0.3 <0.3 0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Chloride Cl mg/l 7.7 6.8 7.1 5.3 10.9 5.9 4.1 4.5 20.9 187.5

Sulphate SO4 mg/l 166.01 109.78 105.56 75.3 12.69 62.8 58.6 41.6 47.8 187.5

Nitrate NO3 mg/l 7.4 1.8 3.1 3.6 1.2 0.6 10.8 3.9 1.9 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.07 <0.02 0.21 <0.02 <0.02 <0.02 0.11 0.375

Total Ammonia NH4 mg/l 0.05 0.05 0.06 0.06 13.5 0.37 0.19 0.09 0.08 0.175

Total Oxidised Nitrogen mg/l 1.7 0.4 0.7 0.8 0.3 <0.2 2.4 0.9 0.5 -

Non-Carbonate Hardness CaCO3 mg/l - 183 303 233 490 263 100 205 232  -

Total Hardness CaCO3 mg/l 332 282 285 172 422 258 221 187 219 200
 1

Total Alkalinity CaCO3 mg/l 592 228 294 136 538 678 234 174 808 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.02 <0.02 <0.02 <20 <20 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 0.0052 <0.0025 <0.0025 <2.5 <2.5 0.0075

Barium Ba mg/l 0.035 0.034 0.045 0.029 0.203 0.111 0.053 0.046 0.102 0.1

Boron B mg/l 0.017 <0.012 0.021 0.016 0.021 <0.012 0.013 0.013 <12 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.5 <0.5 0.003

Calcium Ca mg/l 112.8 97.1 95.2 61.1 139 85.5 77.6 65.2 78.8 200 
1

Chromium Cr mg/l <0.0015 <0.0015 0.0055 <0.0015 <0.0015 <0.0015 <0.0015 <1.5 <1.5 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.003 <0.002 <0.002 <2 <2 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <7 <7 1.5

Iron Fe mg/l 0.029 <0.020 <0.020 <0.020 3.07 <0.020 <0.020 <20 <20 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 0.0075²

Magnesium Mg mg/l 11.9 9.4 11.2 4.6 17.8 10.5 6.4 5.7 8.3 50 
1

Manganese Mn mg/l <0.002 <0.002 0.025 <0.002 5.049 <0.002 <0.002 <2 0.003 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <1 <1 0.00075

Nickel Ni mg/l <0.002 <0.002 <0.002 <0.002 0.008 0.003 <0.002 <2 0.003 0.02 
1¥

Phosphorus P mg//l 0.006 0.007 <0.005 0.011 0.027 <0.005 <0.005 11 0.006  -

Potassium K mg/l 3 3.4 3.1 4.1 5.2 2.4 2.6 2 2.3 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <3 <3 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 -

Sodium Na mg/l 16.6 12.1 13.4 6.8 15.2 10.4 7.2 6 12.2 150 
1¥

Strontium Sr mg/l 1.269 0.877 0.917 0.721 1.439 0.858 0.765 0.575 0.725 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 0.006  -

Zinc Zn mg/l <0.003 <0.003 <0.003 0.003 <0.003 <0.003 <0.003 <3 <3 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

(Results are compared to the Groundwater Regulations 2010)

Threshold ValuesPARAMETERS UNIT
MW-9
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Page 10 Table 2a-2j Standard Chem Analysis Inorganics Metals Q2 June 2018

6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

BOD mg/l <1 <1 2 <1 <1 <1 <1 <1 <1  -

COD mg/l 54 <7 16 16 8 <7 <7 <7 <7  -

Dissolved Oxygen mg/l 5 10 7 8 8 5 6 11 9 -

Total Organic Carbon C mg/l <2 2 <2 <2 2 <2 25.6 <2 <2 No Abnormal Change

Chloride Cl mg/l 25.9 12.6 23.6 19.1 10.2 25.8 3 27.4 27.7 187.5

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 75.96 40.73 85.85 65.28 36.82 99.1 110 135.6 120.1 187.5

Nitrate NO3 mg/l 2.6 1 1.8 4.2 1.7 0.4 1.6 1.2 2.4 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.375

Total Ammonia NH4 mg/l 0.05 0.04 0.03 0.04 <0.03 0.04 0.05 0.04 0.07 0.175

Total Oxidised Nitrogen mg/l 0.6 0.2 0.4 0.9 0.4 <0.2 0.4 0.3 0.5 -

Total Hardness CaCO3 mg/l 260 182 262 307 130 306 323 345 324 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 101 296 242 186 299 190 355 299  -

Total Alkalinity CaCO3 mg/l 276 172 396 278 260 588 278 286 310 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.040 <0.020 <20 <20 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.005 <0.0025 <2.5 <2.5 0.0075

Barium Ba mg/l 0.053 0.029 0.049 0.071 0.025 0.090 0.071 0.094 0.066 0.1

Boron B mg/l <0.012 <0.012 <0.012 0.023 <0.012 <0.024 0.02 0.022 0.019 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.0005 <0.5 <0.5 0.003

Calcium Ca mg/l 88.9 63.4 90.1 105 44.5 105.1 110.3 118.5 111 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.003 <0.0015 <1.5 <1.5 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.004 <0.002 <2 <2 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.014 <0.007 <7 <7 1.5

Iron Fe mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.040 <0.020 <20 <20 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.010* <0.005 <5 <5 0.0075 ²

Magnesium Mg mg/l 8.9 5.7 8.7 10.5 4.4 10.4 11.3 11.6 11.1 50 
1

Manganese Mn mg/l 0.02 <0.002 0.011 0.137 0.013 <0.004 0.013 <2 <2 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.002* <0.001* <1 <1 0.00075

Nickel Ni mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.004 <0.002 <2 <2 0.02 
1¥

Phosphorus P mg//l 0.013 0.015 0.012 0.009 0.018 <0.010 0.013 0.018 0.015  -

Potassium K mg/l 2 1.6 2.1 2 1.4 1.9 2 2 2.3 5 
1

Selenium Se mg/l <0.003 0.004 <0.003 <0.003 <0.003 <0.006 <0.003 <3 <3 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5 -

Sodium Na mg/l 12.4 9 12.8 12 6.3 11.4 13.3 13.5 14.8 150 
1¥

Strontium Sr mg/l 0.316 0.197 0.313 0.363 0.158 0.356 0.38 0.382 0.381 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 <5  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 0.003 <0.006 <0.003 <3 <3 0.075 ²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

 Note: analysis for MW-10 was undertaken using x2 dilution for a number of the metal parameters and therefore the LOD is twice that of the analysis for the other samples.

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

Mineral Oil µg/l <10 <10 <10 <10   - <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l 170 170 150 <10 100 240 860 180 190 -

Petrol Range Organics µg/l 14 104 355 450 208 97 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 2.5 <1.5 <2.1 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

Threshold 

Values
UnitsParameter

MW-1

Table 3a: Hydrocarbon Analytical Results to Date - Clarochem - June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

Mineral Oil µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 150 <10 <10 <10 <10 <10 -

Petrol Range Organics µg/l <10 <10 18 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 12.3 <0.5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

Threshold 

Values
Parameter Units

MW-2

Table 3b: Hydrocarbon Analytical Results to Date - Clarochem - June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

Mineral Oil µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 -
Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
Threshold 

Values

MW-3

Table 3c: Hydrocarbon Analytical Results to Date - Clarochem - June 2018

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 30-03-2019:03:37:15



6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

Mineral Oil µg/l <10 940 <10 <10 <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 1440 <10 <10 <10 <10 <10 <10 <10 -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
Threshold 

Values

MW-4

Table 3d: Hydrocarbon Analytical Results to Date - Clarochem - June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

Mineral Oil µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 150 -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
Threshold 

Values

MW-5

Table 3e: Hydrocarbon Analytical Results to Date - Clarochem - June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

Mineral Oil µg/l <10 <10 <10 <10 - <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 120 <10 <10 <10 <10 -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
Threshold 

Values

MW-6

Table 3f: Hydrocarbon Analytical Results to Date - Clarochem - June 2018
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EPA Export 30-03-2019:03:37:15



6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

Mineral Oil µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l 160 <10 <10 250 10 <10 <10 <10 140 -

Petrol Range Organics µg/l 143 <10 <10 4971 181 514 <10 <10 140  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 1.60 <0.5 <1 <1 <1 1.0 10 
1

Xylene µg/l <1.5 <1.5 <1.5 5 <1.5 <3 <3 <3 2.0 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
Threshold 

Values

MW-7

Table 3g: Hydrocarbon Analytical Results to Date - Clarochem - June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 12/14/2018

Mineral Oil µg/l <10 <10 <10 <10 <10 - - <10 - 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 <10 - - <10 - -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 - - <10 -  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5 - 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 - - <5 - 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5 - 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 - - <1.5 - 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

- = Well Dry Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010 Project No. 12/6379
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
Threshold 

Values

MW-8

Table 3h: Hydrocarbon Analytical Results to Date - Clarochem - June 2018
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EPA Export 30-03-2019:03:37:15



6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

Mineral Oil µg/l <10 <10 <10 <10 0 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 100 <10 <10 <10 <10 -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

- = Well Dry Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010 Project No. 12/6379
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
Threshold 

Values

MW-9

Table 3i: Hydrocarbon Analytical Results to Date - Clarochem - June 2018
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EPA Export 30-03-2019:03:37:15



6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

Mineral Oil µg/l <10 <10 <10 <10 - <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 140 <10 <10 <10 <10 -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1 or <0.5 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
Threshold 

Values

MW-10

Table 3j: Hydrocarbon Analytical Results to Date - Clarochem - June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 - -

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

- -

1,1,2,2-Tetrachloroethane µg/l <4 <4 <2 <2 <2 <4 <4 <4 <4 - - -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

- -

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 0.4 
1

- -

1,2,4-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,2-Dibromoethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

- -

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25 0.01 400

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75 0.2 30

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

- -

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

1 40

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 15 
2

0.01 1000

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

0.2 150

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

- -

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <0.1 1 0.01 70

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <2 - - -

o Xylene µg/l <0.5 <0.5 1.5 <0.5 1.1 <1 <1 <1 <3 10 
1 0.2 70

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <1 10 
1 0.2 70

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <2 - - -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <3 - 0.5 300

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <2 - - -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 40

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <3 525 0.2 1000

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <5 - - -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <3 - - -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <2 7.5 
2

0.01 500

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375  - 0.7

VOC TICs ND ND ND ND

Acetone µg/l 118 - - -

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Dutch S-Value: Target Value

Dutch I-Value: Intervention Value

Results are underlined where they exceed the Dutch S-Value

Results are bold where they exceed the Dutch I-Value

Dutch Guidelines
Threshold 

Values S - value I - value
Parameter Units

Results are shaded and in bold where they exceed the Threshold Value

MW-1

Table 4a: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem - June 2018
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EPA Export 30-03-2019:03:37:16



6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 - -

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

- -

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 - - -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

- -

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 0.4 
1

- -

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 - - -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

- -

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25 0.01 400

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75 0.2 30

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

- -

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

1 40

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 15 
2

0.01 1000

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

0.2 150

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

- -

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 1 0.01 70

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1 0.2 70

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 10 
1 0.2 70

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - 0.5 300

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 40

Toluene µg/l <0.5 <0.5 12.3 <0.5 <5 <5 <5 <5 <5 525 0.2 1000

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 500

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375  - 0.7

VOC TICs NA ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Dutch S-Value: Target Value

Dutch I-Value: Intervention Value

Results are underlined where they exceed the Dutch S-Value

Results are bold where they exceed the Dutch I-Value

Parameter Units

Dutch Guidelines
Threshold 

Values S - value I - value

Results are shaded and in bold where they exceed the Threshold Value

MW-2

                              Table 4a: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem - June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 - -

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

- -

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 - - -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

- -

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 0.4 
1

- -

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 - - -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

- -

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25 0.01 400

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75 0.2 30

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

- -

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

1 40

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 15 
2

0.01 1000

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

0.2 150

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

- -

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 1 0.01 70

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1 0.2 70

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 10 
1 0.2 70

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - 0.5 300

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 40

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 0.2 1000

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 500

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375  - 0.7

VOC TICs NA ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Dutch S-Value: Target Value

Dutch I-Value: Intervention Value

Results are underlined where they exceed the Dutch S-Value

Results are bold where they exceed the Dutch I-Value

Results are shaded and in bold where they exceed the Threshold Value

Dutch Guidelines
Threshold 

Values S - value I - value
Parameter Units

MW-3

Table 4c: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem - June 2018
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EPA Export 30-03-2019:03:37:16



6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 - -

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

- -

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 - - -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

- -

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 0.4 
1

- -

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 - - -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

- -

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25 0.01 400

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75 0.2 30

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

- -

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

1 40

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 15 
2

0.01 1000

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

0.2 150

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

- -

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 1 0.01 70

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1 0.2 70

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 10 
1 0.2 70

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - 0.5 300

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 40

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 0.2 1000

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 500

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375  - 0.7

VOC TICs ND ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Dutch S-Value: Target Value

Dutch I-Value: Intervention Value

Results are underlined where they exceed the Dutch S-Value

Results are bold where they exceed the Dutch I-Value

Results are shaded and in bold where they exceed the Threshold Value

Parameter Units

Dutch Guidelines

S - value I - value

Threshold 

Values

MW-4

Table 4d: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  June 2018
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6/19/2014 12/4/2014 6/26/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 - -

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

- -

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 - - -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

- -

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 0.4 
1

- -

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 - - -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

- -

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25 0.01 400

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75 0.2 30

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

- -

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

1 40

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 15 
2

0.01 1000

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

0.2 150

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

- -

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 1 0.01 70

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1 0.2 70

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 10 
1 0.2 70

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - 0.5 300

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 40

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 0.2 1000

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 500

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375  - 0.7

VOC TICs NA ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Dutch S-Value: Target Value

Dutch I-Value: Intervention Value

Results are underlined where they exceed the Dutch S-Value

Results are bold where they exceed the Dutch I-Value

Results are shaded and in bold where they exceed the Threshold Value

Dutch Guidelines

S - value I - value
Parameter Units

Threshold 

Values

MW-5

 

Table 4e: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem - June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 - -

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

- -

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 - - -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

- -

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 0.4 
1

- -

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 - - -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

- -

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25 0.01 400

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75 0.2 30

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

- -

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

1 40

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 15 
2

0.01 1000

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

0.2 150

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

- -

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 1 0.01 70

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1 0.2 70

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 10 
1 0.2 70

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - 0.5 300

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 40

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 0.2 1000

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 500

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375  - 0.7

VOC TICs NA ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Dutch S-Value: Target Value

Dutch I-Value: Intervention Value

Results are underlined where they exceed the Dutch S-Value

Results are bold where they exceed the Dutch I-Value

Results are shaded and in bold where they exceed the Threshold Value

Dutch Guidelines

S - value I - value
Parameter Units

Threshold 

Values

MW-6

Table 4f: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 - -

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

- -

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 - - -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

- -

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 0.4 
1

- -

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 - - -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 - - -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

- -

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25 0.01 400

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75 0.2 30

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

- -

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

1 40

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 15 
2

0.01 1000

Ethylbenzene µg/l <0.5 <0.5 <0.5 1.6 <0.5 <1 <1 <1 1 10 
1

0.2 150

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

- -

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 1 0.01 70

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

o Xylene µg/l <0.5 <0.5 <0.5 4 <0.5 <1 <1 <1 2 10 
1 0.2 70

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 10 
1 0.2 70

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - 0.5 300

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 40

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 0.2 1000

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 500

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375  - 0.7

ND

Acetone µg/l 179 - - -

Triethylamine µg/l 261

Isopropyl Alcohol ug/l 241 - - -

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010

Project No. 12/6379
2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Dutch S-Value: Target Value

Dutch I-Value: Intervention Value

Results are underlined where they exceed the Dutch S-Value

Results are bold where they exceed the Dutch I-Value

MW-7

1
 = The Environmental Protection Agency (EPA) Guidelines (2003)

VOC TICs

Results are shaded and in bold where they exceed the Threshold Value

Dutch Guidelines

S - value I - value
Parameter Units

Threshold 

Values

Table 4g: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 - - <4 - - -

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 - - <2 - 500
 1

- -

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 - - <2 - - - -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 - - <2 - - - -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 - - <3 - 30 
1

- -

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 - - <3 - - - -
1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 - - <3 - - - -

1,2,4-Trichlorobenzene µg/l <3 <3 <3 <2 <3 - - <3 - 0.4 
1

- -

1,2,4-Trimethylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <2 <2 <2 - - <2 - - - -

1,2-Dibromoethane µg/l <2 <2 <2 <2 <2 - - <2 - - - -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 - - <3 - 10 
1

- -

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 - - <2 - 2.25 0.01 400

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 - - <2 - - - -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 - - <2 - - - -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 - - <1 - - - -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5 - 0.75 0.2 30

Bromobenzene µg/l <2 <2 <2 <2 <2 - - <2 - - - -

Bromochloromethane µg/l <2 <2 <2 <2 <2 - - <2 - - - -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 - - <2 - - - -

Bromoform µg/l <2 <2 <2 <2 <2 - - <2 - - - -

Bromomethane µg/l <1 <1 <1 <1 <1 - - <1 - - - -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 - - <2 - - - -

Chlorobenzene µg/l <2 <2 <2 <2 <2 - - <2 - 10
 1

- -

Chloroethane µg/l <3 <3 <3 <3 <3 - - <3 - - - -

Chloroform µg/l <2 <2 <2 <2 <2 - - <2 - 12
 1

1 40

Chloromethane µg/l <3 <3 <3 <3 <3 - - <3 - - - -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 - - <2 - - - -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 - - <2 - - - -

Dibromomethane µg/l <3 <3 <3 <3 <3 - - <3 - - - -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 - - <2 - - - -

Dichloromethane µg/l <3 <3 <3 <3 <3 - - <3 - 15 
2

0.01 1000

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5 - 10 
1

0.2 150

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 - - <3 - 0.1
 1

- -

Isopropyl benzene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

Naphthalene µg/l <2 <2 <2 <2 <2 - - <2 - 1 0.01 70

n-Butylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5 - 10 
1 0.2 70

p/m Xylenes µg/l <1 <1 <1 <1 <1 - - <1 - 10 
1 0.2 70

Propylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

Styrene µg/l <2 <2 <2 <2 <2 - - <2 - - 0.5 300

tert-butylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 - - <3 - 7.5 
2

0.01 40

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 - - <5 - 525 0.2 1000

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 - - <3 - - - -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 - - <2 - - - -

Trichloroethene µg/l <3 <3 <3 <3 <3 - - <3 - 7.5 
2

0.01 500

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 - - <3 - - - -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 - - <0.1 - 0.375  - 0.7

VOC TICs ND ND ND ND ND ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Dutch S-Value: Target Value

Dutch I-Value: Intervention Value

Results are underlined where they exceed the Dutch S-Value

Results are bold where they exceed the Dutch I-Value

Results are shaded and in bold where they exceed the Threshold Value

Dutch Guidelines

S - value I - value
Parameter Units

Threshold 

Values

MW-8

Table 4h: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 - -

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

- -

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 - - -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

- -

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,4-Trichlorobenzene µg/l <3 <3 <3 <2 <3 <3 <3 <3 <3 0.4 
1

- -

1,2,4-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,2-Dibromoethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

- -

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25 0.01 400

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75 0.2 30

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

- -

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

1 40

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 15 
2

0.01 1000

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

0.2 150

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

- -

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 1 0.01 70

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1 0.2 70

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 10 
1 0.2 70

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - 0.5 300

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 40

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 0.2 1000

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 500

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375  - 0.7

VOC TICs NA ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Dutch S-Value: Target Value

Dutch I-Value: Intervention Value

Results are underlined where they exceed the Dutch S-Value

Results are bold where they exceed the Dutch I-Value

Results are shaded and in bold where they exceed the Threshold Value

Dutch Guidelines

S - value I - value
Parameter Units

Threshold 

Values

MW-9

Table 4i: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem - June 2018
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6/19/2014 12/4/2014 6/22/2015 12/7/2015 6/30/2016 12/13/2016 6/13/2017 12/14/2017 6/14/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 - -

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

- -

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 - - -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

- -

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2,4-Trichlorobenzene µg/l <3 <3 <3 <2 <3 <3 <3 <3 <3 0.4 
1

- -

1,2,4-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,2-Dibromoethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

- -

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25 0.01 400

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75 0.2 30

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 - - -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

- -

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

1 40

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 15 
2

0.01 1000

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1

0.2 150

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

- -

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 1 0.01 70

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 10 
1 0.2 70

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 10 
1 0.2 70

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - 0.5 300

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 40

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 525 0.2 1000

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 - - -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

0.01 500

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 - - -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375  - 0.7

VOC TICs NA ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Dutch S-Value: Target Value

Dutch I-Value: Intervention Value

Results are underlined where they exceed the Dutch S-Value

Results are bold where they exceed the Dutch I-Value

Results are shaded and in bold where they exceed the Threshold Value

Parameter Units

Dutch Guidelines

S - value I - value

Threshold 

Values

MW-10

Table 4j: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  June 2018
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GRAPHS 
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APPENDIX 1 
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Groundwater Monitoring

Date/Time 14/06/2018

Weather 

Conditions
Sunny

Dedicated PVC Bailer

Location

Date:

Groundwater Monitoring

4 3.16 1.77 1.18 Pumping

4.63 5.56 4.03 1.97 3.22

Water Quality Measurements

Volume Removed No. of Volumes

1 13.1 11.7 12.8 14 15

2

3

1 7.56 6.94 7.06 7.22 7.67

2

3

1 1,431 866 864 740 998

2

3

Sample Observations

Orange Tint Brownishh tint Brown tint Brownish Brownish

Chem Slightly organic None None None

ONE WELL VOLUME (50mm diameter casing)

Terrier Borehole with 50mm Pipe

6" Borehole with 50mm Pipe

6" Borehole with 100mm Pipe

8" Borehole with 50mm Pipe

8" Borehole with 100mm Pipe 14.25l/m

Note :   Purging should continue until Removal of at least three well volumes,  or pH, conductivity and temperature readings have 

stabilised (any two successive reading are within 10% of eachother).  If well is not recovering and it is not possible to meet these criteria 

then a grab sample should be obtained.

4l/m

5.5l/m

11.5l/m

8.25l/m

Odour Present

Sediment/Precipitate

Free Product 

Hydrocarbon Sheen

Well Purged Dry

Any other field observations

BS 10175

Colour

MW3 MW4

well volume in Well & Sandpack - see below

Depth from TOC to static water level (m)

Total well depth from TOC (m)

Last Full Calibration

Temp (
o
C)

pH

Specific 

Conductivity 

(uS/cm)

Purging equipment (bailer/inertial 

tubing and pump/other)

Damastown, Mulhuddart, Dublin 15

Casing recess: ground level to TOC (m)

Borehole Number

MW1 MW2 MW5

Time:Last Field Calibration

Engineer(s)

QA Procedures for Multi-meter

Record Sheet

Contract No. 12_6379

Client Clarochem Ireland Limited

Project Quarterly Groundwater Monitoring - June 2018
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Groundwater Monitoring

Date/Time 14/06/2018

Weather 

Conditions
Sunny

Dedicated PVC Bailer

Location

Date:

Groundwater Monitoring

1 1.2 DRY 1.2 1.28

1.74 2.03 2.44 4.7 2.99

Water Quality Measurements

Volume Removed No. of Volumes

1 15 14.4 No Sample 11.9 14.1

2

3

1 7.42 8.34 No Sample 7.44 7.57

2

3

1 816 1,765 No Sample 486 683

2

3

Sample Observations

Brownish Brownish Brownish Brownish Brownish

None Organic None None None

ONE WELL VOLUME (50mm diameter casing)

Terrier Borehole with 50mm Pipe

6" Borehole with 50mm Pipe

6" Borehole with 100mm Pipe

8" Borehole with 50mm Pipe

8" Borehole with 100mm Pipe

Record Sheet

Client Clarochem Ireland Limited

Project Quarterly Groundwater Monitoring - June 2018

Contract No. 12_6379

Purging equipment (bailer/inertial 

tubing and pump/other)

Damastown, Mulhuddart, Dublin 15 Engineer(s)

QA Procedures for Multi-meter

Last Field Calibration Time:

Last Full Calibration

Borehole Number

MW6 MW7 MW8 MW9 MW10

Depth from TOC to static water level (m)

Total well depth from TOC (m)

Casing recess: ground level to TOC (m)

well volume in Well & Sandpack - see below

Temp (
o
C)

pH

Specific 

Conductivity 

(uS/cm)

Colour

Odour Present

Sediment/Precipitate

Free Product 

Hydrocarbon Sheen

Well Purged Dry

Any other field observations

BS 10175

4l/m

5.5l/m

Note :   Purging should continue until Removal of at least three well volumes,  or pH, conductivity and temperature readings have 

stabilised (any two successive reading are within 10% of eachother).  If well is not recovering and it is not possible to meet these 

criteria then a grab sample should be obtained.

11.5l/m

8.25l/m

14.25l/m
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APPENDIX 2 
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Unit 3 Deeside Point

Zone 3

Deeside Industrial Park

Deeside

AWN Consulting

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Registered Address : Exova (UK) Ltd, Lochend Industrial Estate, Newbridge, Midlothian, EH28 8PL  

Compiled By:

Test Report 18/9327 Batch 1

Brigette Priestley

29th June, 2018

1

Lucas Halliwell 

12/6379

Exova Jones Environmental

CH5 2UA

Tel:  +44 (0) 1244 833780

Fax:  +44 (0) 1244 833781

Nine samples were received for analysis on 15th June, 2018 of which nine were scheduled for analysis.  Please find attached our Test Report which 

should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the scope 

of any accreditation, and all results relate only to samples supplied.  

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. 

Tecpro Building 

Clonshaugh Business & Technology Park 

Dublin 

Dublin 17 

Ireland 

Damastown

15th June, 2018

Final report

Project Co-ordinator 

QF-PM 3.1.1 v16
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 1 of 10
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Client Name: Report : Liquid

Reference:

Location:

Contact: Liquids/products:  V=40ml vial, G=glass bottle, P=plastic bottle  

JE Job No.: 18/9327 H=H2SO4, Z=ZnAc, N=NaOH, HN=HN03

J E Sample No. 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27

Sample ID MW1 MW2 MW3 MW4 MW5 MW6 MW7 MW9 MW10

Depth

COC No / misc

Containers P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G

Sample Date 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018

Sample Type Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Batch Number 1 1 1 1 1 1 1 1 1

Date of Receipt 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018

Dissolved Aluminium
 # <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 ug/l TM30/PM14

Dissolved Arsenic
 # <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 3.4 <2.5 <2.5 <2.5 ug/l TM30/PM14

Dissolved Barium
 # 381 73 55 40 204 68 262 102 66 <3 ug/l TM30/PM14

Dissolved Boron 23 21 27 <12 34 29 38 <12 19 <12 ug/l TM30/PM14

Dissolved Cadmium
 # <0.5 1.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM30/PM14

Dissolved Calcium
 # 92.2 166.5 170.4 156.8 81.7 101.2 62.3 78.8 111.0 <0.2 mg/l TM30/PM14

Total Dissolved Chromium
 # <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 ug/l TM30/PM14

Dissolved Cobalt
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM30/PM14

Dissolved Copper
 # <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 ug/l TM30/PM14

Total Dissolved Iron
 # 323 <20 <20 <20 <20 <20 138 <20 <20 <20 ug/l TM30/PM14

Dissolved Lead
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM30/PM14

Dissolved Magnesium
 # 7.7 10.4 12.0 5.6 11.1 6.8 8.7 8.3 11.1 <0.1 mg/l TM30/PM14

Dissolved Manganese
 # 1834 49 22 <2 1242 33 168 3 <2 <2 ug/l TM30/PM14

Dissolved Mercury
 # <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM30/PM14

Dissolved Nickel
 # <2 5 <2 <2 7 <2 3 3 <2 <2 ug/l TM30/PM14

Dissolved Phosphorus
 # 17 9 <5 7 6 56 214 6 15 <5 ug/l TM30/PM14

Dissolved Potassium
 # 4.2 1.1 0.5 0.3 2.8 1.6 11.9 2.3 2.3 <0.1 mg/l TM30/PM14

Dissolved Selenium
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM30/PM14

Dissolved Silver <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM30/PM14

Dissolved Sodium
 # 214.2AA 14.8 10.4 9.8 95.3 58.3 303.7AA 12.2 14.8 <0.1 mg/l TM30/PM14

Dissolved Strontium 479 532 559 613 755 345 2700AA 725 381 <5 ug/l TM30/PM14

Dissolved Tin <5 <5 <5 <5 <5 <5 <5 6 <5 <5 ug/l TM30/PM14

Dissolved Zinc
 # <3 <3 <3 <3 <3 <3 5 <3 <3 <3 ug/l TM30/PM14

Non Carbonate Hardness (permanent) (as CaCO3) 248 462 440 373 242 277 193 219 299 <1 mg/l TM30/PM0

Total Hardness Dissolved (as CaCO3) 263 460 476 416 251 282 192 232 324 <1 mg/l TM30/PM14

VOC TICs ND ND ND ND ND ND See Attached ND ND None TM15/PM10

Methyl Tertiary Butyl Ether
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ug/l TM15/PM10

Benzene
 # <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM15/PM10

Toluene
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM15/PM10

Ethylbenzene
 # <1 <1 <1 <1 <1 <1 1 <1 <1 <1 ug/l TM15/PM10

p/m-Xylene
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

o-Xylene
 # <1 <1 <1 <1 <1 <1 2 <1 <1 <1 ug/l TM15/PM10

Surrogate Recovery Toluene D8 93 94 96 93 95 95 99 95 95 <0 % TM15/PM10

Surrogate Recovery 4-Bromofluorobenzene 101 100 99 101 103 99 103 103 98 <0 % TM15/PM10

EPH (C8-C40)
 # 190 <10 <10 <10 150 <10 140 <10 <10 <10 ug/l TM5/PM30

C8-C40 Mineral Oil (Calculation) <10 <10 <10 <10 <10 <10 140 <10 <10 <10 ug/l TM5/PM30

GRO (>C4-C8)
 # <10 <10 <10 <10 <10 <10 182 <10 <10 <10 ug/l TM36/PM12

GRO (>C8-C12)
 # <10 <10 <10 <10 <10 <10 48 <10 <10 <10 ug/l TM36/PM12

GRO (>C4-C12)
 # <10 <10 <10 <10 <10 <10 230 <10 <10 <10 ug/l TM36/PM12

Total Phenols HPLC <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 mg/l TM26/PM0

Damastown

Brigette Priestley

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

AWN Consulting

12/6379

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 10
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Client Name: Report : Liquid

Reference:

Location:

Contact: Liquids/products:  V=40ml vial, G=glass bottle, P=plastic bottle  

JE Job No.: 18/9327 H=H2SO4, Z=ZnAc, N=NaOH, HN=HN03

J E Sample No. 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27

Sample ID MW1 MW2 MW3 MW4 MW5 MW6 MW7 MW9 MW10

Depth

COC No / misc

Containers P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G

Sample Date 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018

Sample Type Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Batch Number 1 1 1 1 1 1 1 1 1

Date of Receipt 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018

Fluoride <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 mg/l TM173/PM0

Sulphate as SO4
 # 46.3 91.2 143.9 80.3 54.8 128.0 53.5 47.8 120.1 <0.5 mg/l TM38/PM0

Chloride
 # 247.1 24.1 19.5 22.9 121.4 60.3 459.1 20.9 27.7 <0.3 mg/l TM38/PM0

Nitrate as NO3
 # <0.2 <0.2 <0.2 <0.2 0.5 2.5 <0.2 1.9 2.4 <0.2 mg/l TM38/PM0

Nitrite as NO2
 # <0.02 0.03 <0.02 <0.02 0.04 <0.02 <0.02 0.11 <0.02 <0.02 mg/l TM38/PM0

Total Oxidised Nitrogen as N
 # <0.2 <0.2 <0.2 <0.2 <0.2 0.6 <0.2 0.5 0.5 <0.2 mg/l TM38/PM0

Total Cyanide
 # <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 mg/l TM89/PM0

Total Ammonia as NH3
 # 3.33 0.23 <0.03 0.04 1.57 0.05 3.68 0.08 0.07 <0.03 mg/l TM38/PM0

Total Alkalinity as CaCO3
 # 304 382 326 752 1108 486 192 808 310 <1 mg/l TM75/PM0

BOD (Settled)
 # 29 <1 <1 <1 14 2 23 <1 <1 <1 mg/l TM58/PM0

COD (Settled)
 # 63 17 <7 <7 29 9 75 7 <7 <7 mg/l TM57/PM0

Dissolved Oxygen <1 8 9 9 4 9 5 7 9 <1 mg/l TM59/PM0

Electrical Conductivity @25C
 # 1421 871 808 701 954 806 1940 475 639 <2 uS/cm TM76/PM0

pH
 # 6.76 6.96 6.85 6.82 6.96 6.91 6.56 6.76 6.91 <0.01 pH units TM73/PM0

Total Organic Carbon
 # 6 <2 <2 <2 6 <2 19 <2 <2 <2 mg/l TM60/PM0

LOD/LOR Units
Method

No.

Exova Jones Environmental

AWN Consulting

12/6379

Damastown

Brigette Priestley

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 10
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Client Name: VOC Report : Liquid

Reference:

Location:

Contact:

JE Job No.: 18/9327

J E Sample No. 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27

Sample ID MW1 MW2 MW3 MW4 MW5 MW6 MW7 MW9 MW10

Depth

COC No / misc

Containers P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G P BOD G

Sample Date 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018 14/06/2018

Sample Type Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Batch Number 1 1 1 1 1 1 1 1 1

Date of Receipt 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018 15/06/2018

VOC MS

Dichlorodifluoromethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Methyl Tertiary Butyl Ether
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ug/l TM15/PM10

Chloromethane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Vinyl Chloride
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ug/l TM15/PM10

Bromomethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

Chloroethane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Trichlorofluoromethane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,1-Dichloroethene (1,1 DCE)
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Dichloromethane (DCM)
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM15/PM10

trans-1-2-Dichloroethene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,1-Dichloroethane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

cis-1-2-Dichloroethene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

2,2-Dichloropropane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

Bromochloromethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Chloroform
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1,1-Trichloroethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1-Dichloropropene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Carbon tetrachloride
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2-Dichloroethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Benzene
 # <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM15/PM10

Trichloroethene (TCE)
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2-Dichloropropane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Dibromomethane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Bromodichloromethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

cis-1-3-Dichloropropene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Toluene
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM15/PM10

trans-1-3-Dichloropropene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1,2-Trichloroethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Tetrachloroethene (PCE)
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,3-Dichloropropane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Dibromochloromethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2-Dibromoethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Chlorobenzene
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1,1,2-Tetrachloroethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Ethylbenzene
 # <1 <1 <1 <1 <1 <1 1 <1 <1 <1 ug/l TM15/PM10

p/m-Xylene
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

o-Xylene
 # <1 <1 <1 <1 <1 <1 2 <1 <1 <1 ug/l TM15/PM10

Styrene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Bromoform
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Isopropylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,1,2,2-Tetrachloroethane <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 ug/l TM15/PM10

Bromobenzene
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2,3-Trichloropropane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Propylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

2-Chlorotoluene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,3,5-Trimethylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

4-Chlorotoluene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

tert-Butylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2,4-Trimethylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

sec-Butylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

4-Isopropyltoluene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,3-Dichlorobenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,4-Dichlorobenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

n-Butylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2-Dichlorobenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2-Dibromo-3-chloropropane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2,4-Trichlorobenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Hexachlorobutadiene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Naphthalene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2,3-Trichlorobenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Surrogate Recovery Toluene D8 93 94 96 93 95 95 99 95 95 <0 % TM15/PM10

Surrogate Recovery 4-Bromofluorobenzene 101 100 99 101 103 99 103 103 98 <0 % TM15/PM10

Damastown

Brigette Priestley

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

AWN Consulting

12/6379

QF-PM 3.1.4 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 10
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Job number: Method:

Sample number: Matrix:

Sample identity:

Sample depth:

Sample Type:

Units:

CAS No.
Retention Time

(minutes)
% Match Concentration

67-63-0 2.631 86 241Isopropyl Alcohol

Ground Water

ug/l

Note:

Tentative Compound Identification

Exova Jones Environmental

18/9327 VOC

21 Liquid

MW7

Only samples with TICs (if requested) are reported. If TICs were requested but no compounds found they are not reported.

QF-PM 3.1.5 v12
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 10
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Notification of Deviating Samples

Matrix : Liquid

J E

 Job

 No.

Batch Depth
 J E Sample 

No.
Analysis Reason

18/9327 1 - - Samples : 1-3,4-6,7-9,10-12,13-15,16-18,19-21,22-24,25-27 Liquid Samples were received at a temperature above 9°C.

18/9327 1 1-3 BOD Sample holding time exceeded

18/9327 1 4-6 BOD Sample holding time exceeded

18/9327 1 7-9 BOD Sample holding time exceeded

18/9327 1 10-12 BOD Sample holding time exceeded

18/9327 1 13-15 BOD Sample holding time exceeded

18/9327 1 16-18 BOD Sample holding time exceeded

18/9327 1 19-21 BOD Sample holding time exceeded

18/9327 1 22-24 BOD Sample holding time exceeded

18/9327 1 25-27 BOD Sample holding time exceeded

Please note that only samples that are deviating are mentioned in this report.  If no samples are listed it is because none were deviating.

Only analyses which are accredited are recorded as deviating if set criteria are not met.

MW7

MW9

MW10

MW1

MW2

MW3

MW4

MW5

MW6

Location: Damastown

Contact: Brigette Priestley

Sample ID

-

Exova Jones Environmental

Client Name: AWN Consulting

Reference: 12/6379

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 6 of 10
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JE Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our

MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations

of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS

accredited.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCl (1N) 

to reduce the pH of the sample to 2.0 - 2.5.  Any negative NP values are corrected to 0.

Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings 

listed in order of ease of fibre release.

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when

all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been

met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside

the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not 

been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered

indicative only, but this does not mean the data is not valid. 

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact

the laboratory if further details are required of the circumstances which have led to the removal of accreditation.    

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

Please note we are not a UK Drinking Water Inspectorate (DWI)  Approved Laboratory .

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

If you have not already done so, please send us a purchase order if this is required by your company.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite.  This may not be the case.  The calculation 

may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated

blanks.

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are

outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately. 

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable

containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and

any test results that may be compromised highlighted on your deviating samples report. 

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

18/9327

WATERS

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be

included unless we are requested to remove them. 

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C ±5°C unless

otherwise stated.  Moisture content for CEN Leachate tests are dried at 105°C ±5°C.

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,

clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable

limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but

the associated AQC passes this is assumed to be due to matrix effect.  Results are not surrogate corrected.

A dilution suffix indicates a dilution has been performed and the reported result takes this into account.  No further calculation is required.

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 7 of 10
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JE Job No.:

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

++

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

AA x5 Dilution

Outside Calibration Range

No Fibres Detected

Result outside calibration range, results should be considered as indicative only and are not accredited.

Results expressed on as received basis.

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

AQC Sample

Suspected carry over

Trip Blank Sample

Blank Sample

Client Sample

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

Calibrated against a single substance

Indicates analyte found in associated method blank.

ABBREVIATIONS and ACRONYMS USED

Matrix Effect

No Asbestos Detected.

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

No Determination Possible

None Detected (usually refers to VOC and/SVOC TICs).

Samples are dried at 35°C ±5°C

Analysis subcontracted to an Exova Jones Environmental approved laboratory.

Not applicable

ISO17025 (UKAS Ref No. 4225) accredited - UK.

Dilution required.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa.

MCERTS accredited.

18/9327

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 8 of 10

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 30-03-2019:03:37:16



JE Job No: 18/9327

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM5
Modified USEPA 8015B method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) with carbon banding within the range C8-C40 GC-FID. 
PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex.

TM5
Modified USEPA 8015B method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) with carbon banding within the range C8-C40 GC-FID. 
PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex. Yes

TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds 

(VOCs) by Headspace GC-MS.
PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  

TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds 

(VOCs) by Headspace GC-MS.
PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  
Yes

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM0 No preparation is required.

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM0 No preparation is required.

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM14
Analysis of waters and leachates for metals by ICP OES/ICP MS. Samples are filtered for 

dissolved metals and acidified if required.

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM14
Analysis of waters and leachates for metals by ICP OES/ICP MS. Samples are filtered for 

dissolved metals and acidified if required.
Yes

TM36
Modified US EPA method 8015B. Determination of Gasoline Range Organics (GRO) in 

the carbon  chain range of C4-12 by headspace GC-FID.  
PM12

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.
Yes

TM38
Soluble Ion analysis using the Thermo Aquakem Photometric Automatic Analyser. 

Modified US EPA methods 325.2, 375.4, 365.2, 353.1, 354.1
PM0 No preparation is required. Yes

Exova Jones Environmental Method Code Appendix

QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 9 of 10
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JE Job No: 18/9327

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM57
Modified US EPA Method 410.4. Chemical Oxygen Demand is determined by hot 

digestion with  Potassium Dichromate and measured spectrophotometerically.
PM0 No preparation is required. Yes

TM58

Modified USEPA methods 405.1 and BS 5667-3. Measurement of Biochemical Oxygen 

Demand. When cBOD (Carbonaceous BOD) is requested a nitrification inhibitor is added 

which prevents the oxidation of reduced forms of nitrogen, such as ammonia, nitrite and 

organic nitrogen which exert a nitrogenous demand.

PM0 No preparation is required. Yes

TM59 Determination of Dissolved Oxygen using the Hach HQ30D Oxygen Meter PM0 No preparation is required.

TM60

Modified USEPA 9060. Determination of TOC by calculation from Total Carbon and 

Inorganic Carbon using a TOC analyser, the carbon in the sample is converted to CO2 

and then passed through a non-dispersive infrared gas analyser (NDIR).

PM0 No preparation is required. Yes

TM73
Modified US EPA methods 150.1 and 9045D and BS1377:1990. Determination of pH by 

Metrohm automated probe analyser.
PM0 No preparation is required. Yes

TM75
Modified US EPA method 310.1. Determination of Alkalinity by Metrohm automated 

titration analyser.
PM0 No preparation is required. Yes

TM76
Modified US EPA method 120.1. Determination of Specific Conductance by Metrohm 

automated probe analyser.
PM0 No preparation is required. Yes

TM89

Modified USEPA method OIA-1667. Determination of cyanide by Flow Injection Analyser.  

Where WAD cyanides are required a Ligand displacement step is carried out before 

analysis.

PM0 No preparation is required. Yes

TM173 Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 340.2 PM0 No preparation is required.

Exova Jones Environmental Method Code Appendix

QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 10 of 10
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Certificate Of Analysis

Page 1 of 10

Shane Reynolds
Laboratory Manager

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Not Applicable

Not Supplied

Please find attached the results for the samples received at our laboratory on 14/06/2018.

Issue Number:

14/06/2018

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

Brigette Priestley

Customer

18-43073

1

19 June 2018

Job Number:

Report Date:

PO Number:

Site:

Date Samples Received:

Should you have any queries regarding the report or require any further services, we would be happy to discuss
your requirements. For additional information about the company please log-on to our website at the above
address.

Thank you for choosing City Analysts Limited. We look forward to assisting you again.

Authorised By: Authorised Date: 19 June 2018

Notes:

Results relate only to the items tested.
Information on methods of analysis and performance characteristics is available on request.
Any opinions or interpretations indicated are outside the scope of our INAB accreditation.
This test report shall not be reproduced except in full or with written approval of City Analysts Limited.

Template: 1146 Revision:  018
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Parameter Result Units

399998

18-43073

14/06/2018

MW-1

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 14/06/2018

Not Applicable

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

< 1 cfu/100mlD/D1214# Clostridium perfringens14/06/2018 -

1986.3 MPN/100mlD/D1201# Coliforms14/06/2018 -

< 1.0 MPN/100mlD/D1201# E.coli14/06/2018 -

< 1 cfu/100mlD/D3221# Faecal Coliforms14/06/2018 -

< 1 cfu/100mlD/D1205 Faecal Streptococci14/06/2018 -

Page 2 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 30-03-2019:03:37:16



Parameter Result Units

399999

18-43073

14/06/2018

MW-2

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 14/06/2018

Not Applicable

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

< 1 cfu/100mlD/D1214# Clostridium perfringens14/06/2018 -

61310.0 MPN/100mlD/D1201# Coliforms14/06/2018 -

4.0 MPN/100mlD/D1201# E.coli14/06/2018 -

23 cfu/100mlD/D3221# Faecal Coliforms14/06/2018 -

< 1 cfu/100mlD/D1205 Faecal Streptococci14/06/2018 -

Page 3 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

400000

18-43073

14/06/2018

MW-3

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 14/06/2018

Not Applicable

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

2 cfu/100mlD/D1214# Clostridium perfringens14/06/2018 -

6.3 MPN/100mlD/D1201# Coliforms14/06/2018 -

< 1.0 MPN/100mlD/D1201# E.coli14/06/2018 -

1 cfu/100mlD/D3221# Faecal Coliforms14/06/2018 -

4 cfu/100mlD/D1205 Faecal Streptococci14/06/2018 -

Page 4 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

400001

18-43073

14/06/2018

MW-4

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 14/06/2018

Not Applicable

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

< 1 cfu/100mlD/D1214# Clostridium perfringens14/06/2018 -

224.7 MPN/100mlD/D1201# Coliforms14/06/2018 -

< 1.0 MPN/100mlD/D1201# E.coli14/06/2018 -

< 1 cfu/100mlD/D3221# Faecal Coliforms14/06/2018 -

< 1 cfu/100mlD/D1205 Faecal Streptococci14/06/2018 -

Page 5 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

400002

18-43073

14/06/2018

MW-5

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 14/06/2018

Not Applicable

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

10 cfu/100mlD/D1214# Clostridium perfringens14/06/2018 -

104620.0 MPN/100mlD/D1201# Coliforms14/06/2018 -

< 1.0 MPN/100mlD/D1201# E.coli14/06/2018 -

23 cfu/100mlD/D3221# Faecal Coliforms14/06/2018 -

6 cfu/100mlD/D1205 Faecal Streptococci14/06/2018 -

Page 6 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

400003

18-43073

14/06/2018

MW-6

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 14/06/2018

Not Applicable

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

13 cfu/100mlD/D1214# Clostridium perfringens14/06/2018 -

12.1 MPN/100mlD/D1201# Coliforms14/06/2018 -

< 1.0 MPN/100mlD/D1201# E.coli14/06/2018 -

< 1 cfu/100mlD/D3221# Faecal Coliforms14/06/2018 -

1 cfu/100mlD/D1205 Faecal Streptococci14/06/2018 -

Page 7 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

400004

18-43073

14/06/2018

MW-7

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 14/06/2018

Not Applicable

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

1 cfu/100mlD/D1214# Clostridium perfringens14/06/2018 -

1413.6 MPN/100mlD/D1201# Coliforms14/06/2018 -

1.0 MPN/100mlD/D1201# E.coli14/06/2018 -

< 1 cfu/100mlD/D3221# Faecal Coliforms14/06/2018 -

76 cfu/100mlD/D1205 Faecal Streptococci14/06/2018 -

Page 8 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

400005

18-43073

14/06/2018

MW-9

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 14/06/2018

Not Applicable

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

6 cfu/100mlD/D1214# Clostridium perfringens14/06/2018 -

261.3 MPN/100mlD/D1201# Coliforms14/06/2018 -

< 1.0 MPN/100mlD/D1201# E.coli14/06/2018 -

2 cfu/100mlD/D3221# Faecal Coliforms14/06/2018 -

8 cfu/100mlD/D1205 Faecal Streptococci14/06/2018 -

Page 9 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

400006

18-43073

14/06/2018

MW-10

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 14/06/2018

Not Applicable

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

1 cfu/100mlD/D1214# Clostridium perfringens14/06/2018 -

< 1.0 MPN/100mlD/D1201# Coliforms14/06/2018 -

< 1.0 MPN/100mlD/D1201# E.coli14/06/2018 -

< 1 cfu/100mlD/D3221# Faecal Coliforms14/06/2018 -

1 cfu/100mlD/D1205 Faecal Streptococci14/06/2018 -

Page 10 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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1.0 INTRODUCTION 
 
At the request of Clarochem Ireland Limited (Clarochem), AWN Consulting Ltd. 
(AWN) completed groundwater monitoring in December 2018 (Q4 groundwater 
monitoring round), as part of the company’s annual groundwater monitoring 
programme for its facility at Clarochem Ireland, Damastown, Mulhuddart, Dublin 15. 
Groundwater monitoring is undertaken at the site on a quarterly basis, with the first 
and third quarterly rounds comprising a short suite of analysis and the second and 
fourth quarterly rounds comprising a broader suite of analysis in order to comply with 
the sites IED Licence requirements (IED Ref: P0125-02). 
 
This report presents the findings from the Q4 groundwater monitoring programme 
undertaken on the 6th December 2018 and summarises the trends in groundwater 
quality. The most recent round of monitoring, prior to December 2018, for the 
biannual suite of parameters was completed in June 2018. 
 
Since mid-2013, samples for inorganics, organics and hydrocarbons analyses have 
been sent to Jones Environmental Laboratory (now Exova Jones Environmental), 
Deeside, UK. Bacteriological analysis is provided by City Analysts Ltd., Pigeon 
House Road, Ringsend, Dublin 4. 
 

1.1 Environmental Setting 
 

 According to the Geological Survey of Ireland (GSI) website, the generalised bedrock 
beneath the site is classified as Dinantian Upper Impure Limestone. According to the 
Teagasc subsoils map for the area the subsoils are classified as made-ground; 
however, the subsoils adjacent to the site are classified as till derived chiefly from 
lower Palaeozoic rocks. The aquifer beneath the site, according to the GSI is 
classified as “a locally important aquifer which is moderately productive only in local 
zones”. The vulnerability of the aquifer to pollution is classified as “high to low” as 
only an interim study took place.   

 
1.2 Background Groundwater Quality  

 
As per the conditions of the Clarochem IED licence P0125-02, a groundwater 
monitoring programme has been undertaken in three monitoring wells (MW-1 to MW-
3) at the Clarochem site since 1994. Bacteriological contamination has been a 
recurring issue at the site along with heavy metal, organic and inorganic 
contamination. The major source of the bacteriological contamination was from leaks 
in the process foul sewer line in 2000, 2004 and 2009. The majority of the heavy 
metal, organic and inorganic contamination has been localised to one area of the 
site, where the tank farm and waste water treatment plant are located. Since 
monitoring commenced the most up gradient well, MW-3 has shown evidence of 
bacteriological, metal, organic and inorganic groundwater contamination indicating an 
up gradient source of contamination is also impacting the groundwater quality on the 
site. Other upgradient potential sources exist.  
 
To further investigate the extent of contamination on site, four additional boreholes 
(MW-4 to MW-7), were installed in July 2006 and three further boreholes (MW-8 to 
MW-10), were installed in November 2006. Each borehole was installed with a 
monitoring standpipe and, at the request of the EPA, all boreholes (MW-1 to MW-10) 
are now included as part of the IED monitoring programme. 
 

 The location of boreholes across the site is shown in Figure 1. 
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1.3  Groundwater Abstraction System  
 
A groundwater abstraction system was installed in February/March 2007, which 
involves pumping groundwater from MW-1, MW-5 and MW-7 to the adjacent 
neutralisation pit. The objective of the system is to improve the groundwater quality 
underlying the site in respect to the contamination identified. The groundwater 
abstraction programme was extended in April 2009 to include MW-9. The system 
consists of compressed air pumps, extracting groundwater from MW-1, MW-5, MW-7 
and MW-9 and pumping the extracted water to barrels and then into the 
neutralisation pit.  

 
1.4       Groundwater Flow Direction  

 
A survey of the groundwater flow direction was undertaken by WYG Ireland (WYG) 
on 22nd August 2007, which incorporated boreholes beneath the neighbouring 
Helsinn Birex site. The survey was undertaken when the pumps were switched off 
and the groundwater was found to flow in a southerly direction; however, localised 
lower levels in the water table were noted around MW-5, MW-6 and MW-10, as 
presented in Figure 2. It would appear that the water table had not recovered fully 
when the survey was undertaken. The groundwater flow direction with the pumps 
operating is presented in Figure 3 and in general the groundwater flow direction was 
similar to that before pumping commenced; however, a cone of depression was 
noted in the vicinity of the pumped wells, which is representative of the extraction 
programme.   
 

1.5       Helsinn Birex 
  

The neighbouring property to the east of the site is owned by Helsinn Birex. There 
are three monitoring wells on this site, AGW-1 to AGW-3. AGW-3 is located 
hydraulically up gradient of the site and is therefore representative of the 
groundwater quality coming onto the Helsinn Birex site. AGW-1 is located 
downgradient, adjacent to the western site boundary with Clarochem. AGW-2 is also 
located downgradient, along the southern site boundary. Elevated parameters 
including metals and bacteriological parameters have been recorded in the 
downgradient well nearest to Clarochem. 
 

1.6 Pipework and Sumps Integrity Testing 
 
The site has a network of underground pipes and a neutralisation pit is located in the 
area of the waste water treatment plant to treat the waste water. In August 2011 
Clarochem installed a double walled polypropylene lined fiberglass tank into the 
underground neutralization tank, adjacent to MW-1 and MW-5. There is a cavity 
between the tanks fitted with two highly sensitive float switches to alert to the 
presence of a leak, should one occur. 
 
As per the requirements of the IED licence, Clarochem is required to carry out 
integrity testing of the underground effluent and foul sewer pipes at least once every 
three years. The most recent storm water lines testing was carried out at the facility 
in June 2016 and subsequent repair works were completed in January 2017. The 
sites foul drain lines were tested and repaired in February 2018. Process drain lines 
tested and passed in July 2017. The foul lines integrity are tested at regular intervals 
to ensure there is no damage or leaks within the process lines. 
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1.7  Groundwater Sampling 
 
Groundwater sampling was undertaken in monitoring wells MW-1 to MW-10 by AWN 
on 6th December 2018 using 50mm internal diameter dedicated PVC bailers. In order 
to ensure a representative sample and the removal of stagnant water from the well, 
approximately three annular volumes were bailed from each well in accordance with 
the AWN groundwater sampling protocol. The samples were all filtered, according 
with the requirements for metal analysis.  
 
During December 2018 sampling MW-8 was dry and samples could not be recovered 
for field or lab analysis. Also, MW-8 was dry during the groundwater monitoring round 
in June 2018. 
 
In situ measurements were recorded for temperature, conductivity and pH. Sample 
bottles were filled directly from the bailer and maintained at <4ºC prior to dispatch to 
the laboratory for analysis. Details of the pH, conductivity and temperature 
measurements recorded, along with the physical characteristics are included in the 
monitoring well sampling logs provided in Appendix 1 and discussed in Section 2.2. 
 
Samples were submitted to Exova Jones Environmental Laboratory Ltd, (UKAS 
accredited laboratory) and analysed for: 
 

• Diesel Range Organics (DRO), Petrol Range Organics (PRO) and mineral oil 

• Benzene, Toluene, Ethylbenzene and Xylene (BTEX compounds) 

• Volatile Organic Compounds (VOCs) 

• Standard chemical analysis (including major anions and cations) 

• Individual heavy metals 
 
Samples were sent to City Analysts Limited (INAB accredited laboratory) and 
analysed for: 
 

• Standard bacteriological analysis. 
 

The above suites of analysis were undertaken in accordance with the requirements of 
the Clarochem IED licence. 
 
The following table exhibits the field parameters measured on site during the 
monitoring round in December 2018, as well as the depth of the boreholes, which 
was measured during the monitoring round in June 2018. 
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Classification 

 
Well ID 

 
pH 

 

 
Temperature 

(oC) 

 

 
Specific 

Conductivity 
(µS/cm) 

 

 
Total Well 

Depth (mbgl) 
(As measured on 

June 2018) 

 

 
 
 
 
 
 
 
 
Shallow 

MW1 7.42 11.5 1,309 4.63 

MW2 6.78 11.9 915 5.56 

MW3 7.02 11.5 612 4.03 

MW4 7.02 11.5 413 1.97 

MW5 7.62 11.5 761 3.22 

MW6 7.14 11.2 548 1.74 

MW7* 7.70 11.2 570 2.03 

MW8 n.d. n.d. n.d. 2.44 

MW9 7.40 11.5 322 4.70 

MW10 7.31 11.2 488 2.99 

        

Table 1.1       Field parameters obtained during December 2018 and depth of each Monitoring Well 
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2.0 ANALYTICAL RESULTS 
 

 2.1 Groundwater Standards, Guidelines and Threshold Values 
   

 The analytical results for the December 2018 monitoring round are presented with 
historical analytical data in Tables 1 – 4 and Graphs 1 – 6. 

 
The analytical results for the groundwater samples are compared to the European 
Communities Environmental Objectives (Groundwater) Regulations, 2010 (S.I. 9 of 
2010) as amended by the European Union Environmental Objectives (Groundwater) 
(Amendment) Regulations 2016 (S.I. No. 366 of 2016). The Regulations establish a 
comprehensive system of water quality and quantity objectives for all bodies of 
groundwater and thereby provide a basis for systems of control for achieving those 
groundwater objectives, taking into account the requirements of the Water 
Framework Directive (2000/60/EC) and the Groundwater Directive (2006/118/EC). 
The threshold values are based on the assessment of the general quality of 
groundwater in a groundwater body in terms of whether its ability to support human 
uses has been significantly impaired by pollution. Where there are no threshold 
values for a parameter the results are compared to the Interim Guideline Values 
(IGVs) “Interim report towards setting guideline values for the protection of 
groundwater in Ireland”, published by the Environmental Protection Agency (EPA) in 
June 2003.  
 
The analytical results from the current monitoring round are also discussed with 
reference to the results from the previous sampling rounds.  

 
2.2 Groundwater Monitoring Field Parameters 
 
2.2.1 pH, Conductivity and Temperature 
 

The pH and conductivity field readings for the December 2018 monitoring round are 
presented in Tables 1a – 1j. It should be noted values for MW-8 were not recorded 
due to the monitoring well being dry at time of sampling. 
 
The pH readings in all nine wells sampled were within the EPA IGV range of 6.0 - 
9.5.  

 
All field conductivity values recorded during the December 2018 Q4 groundwater 
monitoring round were below the 2010 groundwater threshold value of 1,875 µS/cm. 
This is consistent with the previous three groundwater monitoring rounds carried out 
in September 2017, December 2017 and June 2018, respectively.  
 
Typical groundwater temperatures in Ireland range from 10-12ºC. Historically there 
has been seasonal variation in the temperatures recorded on site which is likely due 
to the shallow nature of the wells reflecting the general air temperature which was 
reflected in the monitoring of June 2018. In December 2018, all the temperatures 
recorded were between 11.5ºC and 12ºC.  

 
2.2.2 Physical Observations 
 

A orange to brownish tint was noted at all monitoring wells during the current 
groundwater monitoring round, with the exception of MW-7, which presented a slight 
black tint. This is consistent with the previous three monitoring rounds. 
 
A slight chemical or organic smell was detected in the groundwater at MW1 & MW-7, 
which is consistent with previous monitoring rounds. MW-2, which intermittently 
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exhibits odour during the groundwater sampling rounds, did not present odour during 
December 2018. MW-1 & MW-7 consistently exhibit a chemical smell or an organic 
stagnant odour. 

 
2.3 Hydrocarbon Parameters 
 
 The analytical results for hydrocarbons are presented in Tables 3a – 3j.  
  
2.3.1 Mineral Oil 
 

As with the previous three sampling rounds, all wells sampled had mineral oil 
concentrations below the laboratory detection limit of 10 µg/l.   
 

2.3.2 Diesel Range Organics (DRO) and Petrol Range Organics (PRO) 
 

During the current monitoring round (Q4 December 2018), MW-1 recorded a 
concentration of 100 µg/l which represents a decrease in comparison to the previous 
monitoring round. During previous sampling rounds MW-1 had recorded slightly 
elevated DRO concentrations (100-860 µg/l during the period between the 
September 2013 and June 2017). However, a notable decrease has been noted 
since the groundwater monitoring in December 2017.  
 
DRO concentrations were less than the laboratory detection limit (<10 µg/l) in all 
other wells sampled during the December 2018 sampling, including MW-5 & MW-7, 
which recorded elevated concentrations of DRO during June 2018.  
 
Petrol Range Organics (PRO) were less the laboratory detection limit (<10 µg/l) in all 
of wells including MW-7 which recorded concentrations of PRO during December 
2018. 
 
As detailed in previous reports, these results are considered inconsistent with the 
results of analyses for mineral oil and VOC’s, and are of limited value to the 
monitoring programme. 
 

2.3.3 BTEX Compounds (Benzene, Toluene, Ethylbenzene and Xylene) 
 
BTEX compounds were not detected above the laboratory LOD limit in any of the 
nine groundwater samples analysed, including MW-7 which recorded concentrations 
of Ethylbenzene and Xylene during December 2018.  

 
2.4 Volatile Organic Compounds 

 
The results of analysis for VOC compounds are presented in Tables 4a – 4j.  The 
VOC concentrations in all of samples were less than their laboratory detection limits 
for all individual parameters analysed, including MW-7, which recorded 
concentrations of Ethylbenzene and Xylene during December 2018. These results 
are generally consistent with previous monitoring rounds.  
 
Tentatively Identified Compound (TIC) analysis was also undertaken at all monitoring 
wells sampled. No TICs were detected in all of the nine monitoring wells sampled in 
December 2018, including MW-7, which recorded a slightly elevated concentration of 
isopropyl alcohol during June 2018. These results are consistent with previous 
monitoring rounds. 
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2.5 Total Phenols 
  

The results for total phenols are presented in Tables 2a – 2j.  
 
The detection limit for total phenols is <0.1 mg/L and the threshold value is <0.0005 
mg/L, according to the Interim Guideline Values published by EPA (2003). During the 
December 2018 monitoring round, phenols were not detected at any of the 
monitoring locations. This is consistent with June 2018. A concentration of 0.2 mg/L 
was recorded at MW1 in June 2017 which decreased to below the laboratory’s 
detection limit in all the next monitoring rounds. Phenols had been recorded at MW-7 
over recent sampling rounds including December 2016 (0.6mg/L), June 2016 
(0.2mg/L), December 2015 (8.7mg/L) and June 2015 (0.3mg/L) which decreased to 
below the laboratory’s detection limit in all the next monitoring rounds. 
 

2.6 Major Cations and Anions  
 

The analytical results for major cations and anions are presented in Tables 2a – 2j.  
 

2.6.1 Total Hardness  
 

All monitoring wells exceeded the threshold values for total hardness of 200 mg/L,. 
This is consistent with the previous two groundwater monitoring rounds – December 
2017 and June 2018, except for MW-7, which recorded concentrations below the 
threshold value.  
 
The values recorded ranged between concentrations of 228 mg/l at MW-9 to 979 
mg/l at MW-2. In the June 2018 round, MW-7 was the only borehole with a recorded 
concentration below the threshold value. All the results are consistent with historical 
results. However, MW-2 show increases when compared to its historical trend.  

 
2.6.2   Total Alkalinity 

  
There is no statutory threshold for this parameter under S.I. No. 9 of 2010 however, 
there should be ‘no abnormal change’ between reported readings. The highest 
alkalinity recorded in the December 2018 monitoring round was 582 mg/l at MW-5. 
The highest alkalinity recorded in the June 2017 monitoring round was 1108 mg/l at 
MW-5. 

 
The recorded concentrations of the remaining sampled wells during the monitoring 
round are within a range of between 204 mg/l (MW-7) and 498 mg/l (MW-6). There 
has not been ‘no abnormal change’ between reported readings. 
 

2.6.3 Calcium 
  

All calcium concentrations recorded during the June 2018 monitoring round were 
within the EPA IGV threshold value of 200mg/l, except for MW-2, which recorded 
370.3 mg/l. The concentrations of the remaining sampled wells ranged between 72.3 
mg/l at MW-9 to 158.5 mg/l at MW-5. Calcium concentrations have been relatively 
consistent at all monitoring wells across the monitoring rounds. 

 
 
 
 
 
 
 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 30-03-2019:03:37:17



CD/12/6379WR15  AWN Consulting Limited 
_____________________________________________________________________________________________________ 
 

 
Page 12 

2.6.4 Sodium  
 

MW-1 (195.9 mg/l) was the only locations which recorded sodium concentrations in 
excess of the EPA IGV threshold value of 150 mg/l1 during the December 2018 
monitoring round. This is consistent with the previous two groundwater monitoring 
round (December 2017 and June 2018) concentrations, with the exception of MW-7, 
which had had an historical trend above the threshold value. The results are 
consistent with historical sodium results for MW-1 which have exceeded the IGV 
value on an ongoing basis. 
 
Graphs 2a-2d at the end of this report show the historical trends for sodium at MW-1, 
MW-5, MW-7 and MW-9. The overall trend during 2018 was a notorious upward from 
December 2017 to June 2018 and a subsequent downward of concentrations with 
the exception of MW-1, whose concentrations have shown a downward trend. z 
 

2.6.5   Potassium 
 

There were no exceedances of the EPA IGV threshold value of 5 mg/l for potassium 
during the December 2018 monitoring round with the exception of MW-7 (11.4 mg/L). 
This is consistent with the historical trend whereby potassium concentrations at MW-
7 have predominantly exceeded the threshold value, e.g. 11.4 mg/L in June 2018. A 
possible trend of seasonal fluctuation in potassium concentrations is also evident in 
Graph 3, with high concentrations in the summer. However, this is trend does not 
apply to MW1 which, with the exception of June 2017, has not exceeded 4.3 mg/l in 
the last eight Q1 and Q3 sampling rounds.  
 

2.6.6    Chloride 
 

The threshold value for chloride of 187.5 mg/l was exceeded at one location during 
the December 2018 monitoring round. This occurred at MW-1 (214.2 mg/l) where 
chloride concentrations have been elevated on an ongoing basis although an 
downward trend in these values is evident since June 2017. In comparison, June 
2018 monitoring round recorded two exceedances at MW-1 and MW-7 (247.1 and 
459.1 mg/l respectively). 
 
All other locations were below the threshold value in the December 2018 monitoring 
round which is consistent with the June 2018 monitoring round. 
 
The chloride concentrations have generally mirrored the increases and decreases in 
sodium levels across the monitoring wells. Trended concentrations at MW-5 (Graph 
2b) show an evident fluctuation in chloride concentrations after December 2017 while 
MW-9 (Graph 2d) has been relatively stable with some occasional fluctuation, 
possibly due to seasonality. 
 

2.6.7    Nitrate 
 

In December 2018, the nitrate concentration in each of the nine samples was less 
than the threshold value of 37.5 mg/l. The exception was MW-7, which recorded 54.8 
mg/l. There were no exceedances of the IGV threshold value in the previous two 
monitoring rounds in December 2017 and June 2018. Historically nitrate 
concentrations recorded at MW-8 tend to be higher than the other onsite monitoring 

                                                
1 Under new legislation - European Union Environmental Objectives (Groundwater) (Amendment) 
Regulations (S.I. No. 366 of 2016) issued in July 2016 -  sodium is no longer listed as a parameter for 
which a GTV is provided.  Therefore, the EPA IGV value 150mg/L, which is the same as the original 
GTV threshold value, will be used for comparative purposes from now on. 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 30-03-2019:03:37:17



CD/12/6379WR15  AWN Consulting Limited 
_____________________________________________________________________________________________________ 
 

 
Page 13 

wells. However, as there was no water to be sampled at this location in December 
2018 a result is not available for comparison. 

 
2.6.8    Nitrite 

 
Nitrite results in December 2018 were below the IGV threshold value (0.375 mg/l) 
with the exception of MW-7 (3.51 mg/l). All the remaining wells recorded 
concentrations below LOD (0.02 mg/l) with the exception of MW-1 (0.17 mg/l). MW-7 
has shown small historical fluctuations in nitrite levels. 

 
2.6.9    Total Ammonia 

 
During December 2018, two locations exceeded the threshold value for total 
ammonia, MW-1 (2.56 mg/l) & MW-7 (1.06 mg/l). In contrast, during June 2018 
monitoring round, four locations exceeded the threshold value for total ammonia, 
MW-1 (3.33 mg/l), MW-2 (0.23 mg/l), MW-5 (1.57 mg/l) & MW-7 (3.68 mg/l).  
 
Concentrations at MW-1, MW-2 and MW-7 have regularly exceeded the threshold 
value of 0.175mg/l.  
 
Graph 6 shows trended ammonia concentrations at MW-1, MW-5, MW-7 and MW-9 
over the previous decade and identifies spikes in concentration at MW-1 and MW-7 
as well as the June 2016 spike at MW-9. 
 

2.6.10 Sulphate 
 

MW-2 and MW-5 exceeded the threshold value for sulphate of 187.5 mg/l during the 
December 2018 monitoring round (228.2 and 236.5 mg/l respectively). During the 
June 2018 monitoring round, no recorded exceedance of the threshold value for 
sulphate of 187.5 mg/l.  

 
The remaining wells have seen fluctuations over the same sampling period however 
concentrations are predominantly in compliance with the threshold value.  

 
2.7 Individual Heavy Metals 
 

The analytical results for heavy metals are presented in Tables 2a – 2j.  It is noted 
that these are natural constituents of clay and can be slightly elevated as a result of 
variance in filtering. 

 
2.7.1    Aluminium 

 
Aluminium concentrations were below the threshold value of 0.15 mg/l in all 
monitoring wells during the December 2018 groundwater monitoring round, with the 
exception of MW-4 (0.177 mg/l). In MW-2, MW-3 and MW-7 the records were below 
the LOD (0.02 mg/l). The previous groundwater monitoring round in June 2018 
recorded all the concentrations below of LOD. Historically, aluminium concentrations 
recorded at all the boreholes were below LOD, with the exception of MW-7 which 
fluctuated between exceedance of threshold value and below of LOD, and MW-6 with 
one record in December 2015 over the LOD (0.097 mg/l). 

 
2.7.2    Manganese 

 
Manganese concentrations were below the EPA indicative threshold value of 0.05 
mg/l at six of the nine monitoring locations. Manganese concentration were above 
the threshold value at three monitoring wells: MW-1 (1.315 mg/l), MW-6 (0.278 mg/l) 
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and MW-7 (0.07 mg/l). Concentrations at MW-1 have marginally exceeded the 
threshold over the previous monitoring rounds. 
 
There was a significant improvement at MW-9 which had recorded a concentration of 
5.049 mg/l in June 2016; however, the result in June and December 2018 was above 
the LOD. 
 
Graph 5, attached, shows that recent results at MW-3, MW-7 and MW-10 indicates 
concentrations of manganese have stabilised while levels at MW-1 have been 
gradually increasing since December 2013, with a slight decrease in December 2018 
and levels at MW-9 have shown occasional spikes. 

 
2.7.3    Iron  

 
Total dissolved iron was recorded below the LOD at eight out of the nine monitoring 
wells in December 2018. MW-1 (0.449 mg/l) recorded slight elevated concentrations 
of iron. Total dissolved iron was recorded below the LOD for all monitoring wells in 
June 2018, with the exception of MW-1 and MW-7 (0.323 and 0.138 mg/l 
respectively). 
 
As outlined in the June 2018 report, a seasonal pattern has been noted with higher 
concentrations typically recorded during summer monitoring and lower 
concentrations during winter monitoring.    
 

2.7.4    Arsenic  
 

Arsenic was recorded below LOD in seven of the nine samples taken during the 
December 2018 monitoring round. MW-1 recorded an arsenic concentration of 
0.0123 mg/l, over the threshold value (0.0075 mg/l). MW-7 recorded a concentration 
of 0.0054 mg/l, but below the arsenic threshold value. In June 2018 monitoring 
round, all the records were below the threshold value, but MW-1 recorded a 
concentration of 0.0034 mg/l. This was consistent with the previous groundwater 
monitoring round in June 2017. All remaining monitoring wells have recorded 
concentrations below the laboratory limit of detection (LOD). 

 
2.7.5    Nickel  

 
All nickel concentrations were below the EPA IGV threshold value of 0.02 mg/l. MW-
7 and MW-9 recorded a value of 0.003 mg/l. The remaining samples were below the 
LOD.  Concentrations have decreased in MW-7 when compared to results from 
December 2016. The results in December 2018 are generally consistent with the 
previous monitoring round in June 2018.  

 
2.7.6   Barium 

 
Barium concentrations exceed the threshold value (0.1 mg/l) at three out of nine 
monitoring wells during the December 2018 monitoring round. These include; MW-1 
(0.258 mg/l), MW-2 (0.107 mg/l), and MW-9 (0.109 mg/l). MW-1 has shown a 
downward trend since June 2017, when recorded a concentration of 2.37 mg/l. All 
other results were within the threshold value.  

 
2.8    Bacteriological Analysis  
 

Tables 1a – 1j present the bacteriological analysis and Graphs 1a – 1j present the 
historical trends at each of the boreholes up to and including December 2018 
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monitoring round. No parameters were analysed for location MW-8 due to inability to 
collect a sample as the monitoring was dry at the time of sampling. 
 
Though there is no formal legislative standard for coliforms other than in drinking 
water legislation. 
 

2.8.1    Faecal Coliforms  
 

Faecal coliforms were recorded in four of the nine monitoring wells sampled for this 
parameter during the December 2018 monitoring round. These were MW-1 (6 
cfu/100ml), MW-2 (3 cfu/100ml), MW-4 (9 cfu/100ml) and MW-5 (8 cfu/100ml). All 
other results are consistent with previous results. 
 
Historically faecal coliforms have been recorded regularly at most locations. 
 

2.8.2    Faecal Streptococci 
 

Faecal streptococci were recorded at eight of the nine wells sampled in the 
December 2018 monitoring round. These were MW-1 (7 cfu/100ml), MW-2 (28 
cfu/100ml), MW-3 (10 cfu/100ml), MW-4 (3 cfu/100ml), MW-5 (15 cfu/100ml), MW-6 
(4 cfu/100ml), MW-7 (9 cfu/100ml), and MW-9 (2 cfu/100ml). Results have decreased 
in concentrations but are generally consistent with the previous monitoring rounds. 
 

2.8.3   Total Coliforms 
 
Elevated total coliforms were recorded at all monitoring locations in December 2018. 
The following concentrations were recorded: MW-1 (11,300.0 MPN/100ml), MW-2 
(108,900 MPN/100ml), MW-3 (111.2 MPN/100ml), MW-4 (228 MPN/100ml), MW-5 
(28,510 MPN/100ml), MW-6 (27 MPN/100ml), MW-7 (173,290 MPN/100ml), MW-9 
(10 MPN/100ml) and MW-10 (2 MPN/100ml). 

 
All the results are broadly consistent with previous monitoring rounds. Total coliforms 
were recorded in all monitoring locations in June 2018, with the exception of MW-10, 
with a concentration below the respective LOD (1 MPN/100ml).  
 

2.8.4    Clostridium Perfringens 
 

It is generally considered that anything above 0 cfu/100ml is indicative of 
bacteriological contaminants. During the December 2018 monitoring round 
clostridium perfringens were detected in six of the nine sampled wells including MW-
1 (19 cfu/100ml), MW-2 (57 cfu/100ml), MW-3 (5 cfu/100ml), MW-5 (21 cfu/100ml), 
MW-6 (14 cfu/100ml), and MW-7 (3 cfu/100ml). 
 
Historically clostridium perfringens has been recorded regularly at all of the 
monitoring wells in varying concentrations. All results were relatively consistent with 
previous sampling rounds although notably at the lower end of the spectrum. 

 
  

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 30-03-2019:03:37:17



CD/12/6379WR15  AWN Consulting Limited 
_____________________________________________________________________________________________________ 
 

 
Page 16 

3.0   MAIN FINDINGS AND CONCLUSIONS 
  

▪ Field observations indicated ongoing contamination at MW-1 and MW-7. In 
particular, MW-7 had a slight black tint and MW-1 had an orange tint. 
 

▪ All field pH readings were within the EPA IGV range of 6.0 - 9.5. pH levels in 
MW-7 have been elevated during previous monitoring rounds including 
December 2016, September 2016, March 2016 and December 2015. 
However, MW-7 was within threshold limits for the fourth monitoring round in 
succession.  

 
▪ BTEX compounds were not detected above the laboratory LOD limit in any of 

the nine groundwater samples analysed. Diesel range organics (DRO) were 
recorded in only one of the monitoring wells, MW-1, which recorded a 
concentration of 100 µg/l which is consistent with the previous monitoring 
round..  Petrol Range Organics (PRO) were all less the laboratory detection 
limit (<10 µg/l) in the nine wells. As detailed in the AWN Contamination 
Assessment report dated May 2014, elevated levels of DRO and PRO may be 
misleading. They are considered likely to be indicative of naturally occurring 
substances rather than fuels or other hydrocarbon sources. 

 
▪ Phenols compounds were not detected above the laboratory LOD limit in any 

of the nine groundwater samples analysed.  
 

• No VOCs were recorded above the LOD at all sampled locations. Analysis of 
Tentatively Identified Compounds (TIC) did not identify possible Triethylamine 
in any of the locations.  

 
▪ Levels of manganese, iron, potassium and ammonia at MW-9 appear to be 

decreasing when compared to that seen in June & December 2017. Ammonia 
records are below the threshold in the last three monitoring rounds. 
Concentrations at MW-1, MW-2 and MW-7 have regularly exceeded the 
threshold value of 0.175mg/l.  

 
▪ Barium concentrations exceed the threshold value (0.1 mg/l) at three out of 

eight wells sampled during the December 2018 monitoring round. These 
include; MW-1 (0.258 mg/l), MW-2 (0.107 mg/l), and MW-9 (0.109 mg/l). MW-
1 has shown a downward trend since June 2017, when recorded a 
concentration of 2.37 mg/l, but still exceeds the threshold value of 0.1 mg/l for 
barium. 

 
▪   There continues to be considerable variation in results from bacteriological 

analysis. Total coliforms were recorded in all of the monitoring wells sampled 
in December 2018. Faecal coliforms were recorded in four of the nine 
monitoring wells sampled for this parameter during the December 2018 
monitoring round. Historically faecal coliforms have been recorded regularly at 
most locations. 

 
▪ Whilst bacteriological parameters remain elevated at this site, Clarochem 

conduct integrity testing of all pipelines at the facility in excess of the 
requirements of the facility licence to ensure any potential failures/leaks are 
detected at an early stage. All pipelines are tested a minimum of once every 
three years. 
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4.0       RECOMMENDATIONS 
 
The majority of the heavy metal, organic and inorganic contamination recorded 
on site is localised to one area of the site, where the tank farm and waste water 
treatment plant are located. It is recommended that the operation of the 
groundwater abstraction programme (MW-1, MW-5, MW-7 and MW-9) is 
continued with the aim of further improving the groundwater quality in this area.  
 
The results from the December 2018 monitoring indicate that groundwater 
quality at MW-9 is improving. Ongoing attention is still required at MW-1 and 
MW-7 in particular where concentrations in a number of non hazardous 
parameters remain elevated.  
 
As these are non hazardous chemicals, an assessment of the number of 
sample locations for ongoing trend assessment is being carried out.  
 
The next round of quarterly monitoring will be undertaken in March 2019. It is 
anticipated that this monitoring will provide further information regarding the 
improvements in water quality downgradient from the site. 
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Project:

Clarochem Ireland Limited 

GW Monitoring 

Reference:

Project No.:12/6379

Figure 1:

Monitoring Well 

Locations

The Tecpro Building, Clonshaugh Business and Technology Park, Dublin 17

T: +353 1 847 4220    F: +353 1 847 4257

Drawing is for illustrative 

purposes only

Do Not Scale
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Project:

Clarochem Ireland Limited 

GW Monitoring

Reference:

Project No.: 12/6379

Figure 2:

Groundwater Flow 

Direction Before 

Pumping
The Tecpro Building, Clonshaugh Business and Technology Park, Dublin 17

T: +353 1 847 4220    F: +353 1 847 4257

Drawing is for illustrative 

purposes only

Do Not Scale
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Project:

Clarochem Ireland Limited 

GW Monitoring

Reference:

Project No.: 12/6379

Figure 3:

Groundwater Flow 

Direction During 

Pumping
The Tecpro Building, Clonshaugh Business and Technology Park, Dublin 17

T: +353 1 847 4220    F: +353 1 847 4257

Drawing is for illustrative 

purposes only

Do Not Scale
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TABLES 
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Page 1 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q4 December 2018

20/03/2014 19/06/2014 30/09/2014 04/12/2014* 26/03/2015 22/06/2015 21/09/2015 07/12/2015* 23/03/2016 30/06/2016 30/09/2016 13/12/2016 30/03/2017 13-06-2017* 14/09/2017 14/12/2017 22/02/2018 14/06/2018 27/09/2018 06/12/2018

Temperature Units 10 13.1 14.8 11.2 9.2 - 13 11.1 9.2 12.5 14.0 11.9 10.8 14.5 14.5 11.9 10 13.1 14 11.5 10-12ºC

pH Units 8.05 7.32 7.36 7.1 7.78 8.21 7.27 8.16 7.78 7.83 7.74 7.64 7.55 7.68 7.73 7.3 7.4 7.6 7.66 7.24 6 - 9.5

Conductivity µS/cm 1,473 1,971 1,991 1,806 1,671 958 1,717 1,582 1,671 1,867 1,350 1,507 2,273 1,690 1,992 1,672 1,511 1,431 1,858 1,196 1,875

Sodium mg/l 190.1 227 343.4 275.5 260.7 186.9 349.7 294.2 260.7 256.4 186.6 351.2 296.3 432.9 323.1 312.5 203.4 214.2 380.2 195.9 150

Choride mg/l 233.4 305 480.2 374.3 330.7 367.4 417.6 29.7 330.7 414.3 280.6 483.1 377.7 508.5 453.3 320 269.6 247.1 290.7 214.2 187.5

Clostridium Perfringens cfu./ml <1 <1 <1 <1 <1 <1 <1 1 <1 5 4 1 10 <1 2 10 14 <1 <1 19 0 counts/ 100ml

Total Coliforms MPN/100ml 410 3 <1 2,420 76 <1 461.1 7.5 4.1 1,000 241,960 21,460 99 1 2,000 49,500 687 1,986 12,390 11,300 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml <1 <1 <1 1 <1 <1 14.5 <1 <1 5 660 1 <1 1 95 17 <1 <1 39 6 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 <1 27 <1 <1 <1 1 1 <1 5 690 4 <1 <1 170 350 3 <1 44 7 0 counts/ 100ml

Legend:

NDP - No Determination Possible by Laboratory AWN CONSULTING

Results are shaded, bold and underlined where the Threshold Value is exceeded. Clarochem Ireland GW Monitoring

* Bi-Annual IPPC Groundwater Monitoring Round Job No. 12/6379

-' = not analysed

# = Results from re-sampling on 5th October 2017

PARAMETERS UNIT

MW-1
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Value
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Page 2 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q4 December 2018

20/03/2014 19/06/2014 30/09/2014 04/12/2014* 26/03/2015 22/06/2015 21/09/2015 07/12/2015* 23/03/2016 30/06/2016 30/09/2016 13/12/2016 30/03/2017 13-06-2017* 14/09/2017 14/12/2017 22/02/2018 14/06/2018 27/09/2018 06/12/2018

Temperature Units - 13.3 14.8 11.3 10.2 13.8 13.8 11 9.3 11.8 13 11.9 10.1 12.5 12.5 11.80 10.10 11.70 13.1 11.90 10-12ºC

pH Units 7.35 7.09 7.29 6.67 7.36 7.33 7.33 7.33 7.61 7.19 7.09 7.13 6.97 6.9 7.08 7.09 7.28 6.94 6.88 7.41 6 - 9.5

Conductivity µS/cm 877 880 822 654 783 775 775 672 704 781 770 665 873 829 888 911 826 866 832 1088 1,875

Sodium mg/l 13.3 14.9 15.5 16.3 12.2 16.4 16.4 14.5 12 12.7 11.5 13.6 14.7 15.6 11.4 17.90 13.70 14.80 13.50 16.20 150

Choride mg/l 15 17.9 15.2 16.2 25.6 28.5 28.5 29.7 23.7 18.4 14.1 18.7 32.2 22.5 15.2 34.1 20.3 24.1 17.9 44.2 187.5

Clostridium Perfringens cfu./ml <1 <1 <1 <1 1 1 7 1 8 <1 <1 5 <1 1 <1 <1 10 <1 3 57 0 counts/ 100ml

Total Coliforms MPN/100ml 630 2,420 12,360 172 >2419.6 >2419.6 >2419.6 >2419.6 241960 6,600 >2419600 54,750 30500 111990 325500 387,300 1,986 61,310 13,550 108,900 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 17 3 1,300 12 35 400 1,000 98,000 46 2 510 950 61 86 860 2,100 20 27 21 3 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 <1 114 <1 <1 <1 3,600 5 3 <1 181 12 1 52 67 <1 <1 <1 38,500 28 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017

PARAMETERS UNIT
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Page 3 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q4 December 2018

20/03/2014 19/06/2014 30/09/2014 04/12/2014* 26/03/2015 22/06/2015 21/09/2015 07/12/2015* 23/03/2016 30/06/2016 30/09/2016 13/12/2016 30/03/2017 13-06-2017* 14/09/2017 14/12/2017 22/02/2018 14/06/2018 27/09/2018 06/12/2018

Temperature Units 9.5 13 15.3 11.1 10 13.4 14 11.1 8.3 13 12.8 11 10.1 13.2 14 10.7 10.8 12.8 13.0 11.5 10-12ºC

pH Units 7.26 7.14 7.33 7.11 7.3 7.3 6.94 7.53 6.89 7.32 6.99 7.2 7.07 7.06 7.15 7.25 7.32 7.06 7.11 7.29 6 - 9.5

Conductivity µS/cm 920 848 864 750 820 828 773 517 651 765 787 600 828 795 906 769 691 864 823 761 1,875

Sodium mg/l 9.2 10.4 10.9 10.9 12 11 10 15.9 10.2 10.2 9.7 9.2 11.4 26.5 10.8 11.40 9.00 10.40 11.40 12.40 150

Choride mg/l 12.6 16.6 14.7 15.3 17.3 17.4 15.8 29.7 16.3 18.8 15.1 14.7 24.1 17 15.2 21.2 17.8 19.5 21.3 32.5 187.5

Clostridium Perfringens cfu./ml <1 <1 <1 <1 3 <1 1 49 3 <1 <1 <1 <1 2 1 2 5 2 <1 5 0 counts/ 100ml

Total Coliforms MPN/100ml 200 <1 100 980 >2419.6 62 344.8 123.6 22.8 91.2 7.5 13.4 7.4 195.6 18.5 200 142.1 6.3 <1 111.2 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 1 <1 4 <1 2 <1 10 4 1 <1 <1 <1 <1 <1 11.0 11 1 1 <1 <1 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 <1 1 <1 <1 <1 2 23 <1 1 <1 <1 <1 2 <1 1,160 7 4 <1 10 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 4 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q4 December 2018

20/03/2014 19/06/2014 30/09/2014 04/12/2014* 26/03/2015 22/06/2015 21/09/2015 07/12/2015* 23/03/2016 30/06/2016 30/09/2016 13/12/2016 30/03/2017 13-06-2017* 14/09/2017 14/12/2017 22/02/2018 14/06/2018 27/09/2018 06/12/2018

Temperature Units 9.6 14 - 10 10.1 13.2 13 11 8.6 13.4 13.5 10.1 10 13 14 9.0 7.2 14.0 13.8 11.5 10-12ºC

pH Units 7.61 7.28 7.30 6.89 7.41 7.21 7.15 7.85 7.51 7.32 7.11 7.18 7.25 7.19 7.13 7.32 7.36 7.22 7.21 7.25 6 - 9.5

Conductivity µS/cm 463 588 587 538 535 546 612 370 528 568 620 461 627 589 685 613 642 740 728 483 1,875

Sodium mg/l 4.9 7.1 6.8 15.3 9.7 10.9 17.4 6.8 10.1 6.6 8.7 7.6 7.7 9.8 8.2 7.0 7.2 9.8 9.7 6.7 150

Choride mg/l 6.8 7.2 7.0 24.5 9.4 9.4 9.5 29.7 12.4 5.1 11.5 9.5 7.8 6.1 6.8 31.5 12.3 22.9 18.2 8.6 187.5

Clostridium Perfringens cfu./ml 30 <1 5 <1 <1 6 26 4 10 3 1 3 4 20 <1 <1 144 <1 <1 <1 0 counts/ 100ml

Total Coliforms MPN/100ml 23,820 345 100 727 816 1,300 >2419.6 298.7 686.7 1,550 770.1 686.7 1,553.1 1,046.2 960.6 630 91 225 29 228 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 20 19 63 <1 <1 <1 700 81 22.0 120 30 4 <1 43 38 9 18 <1 <1 9 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 20 17 <1 <1 2 83 2 <1 51 2 2 1 77 15 10 9 <1 <1 3 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 5 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q4 December 2018

20/03/2014 19/06/2014 30/09/2014 04/12/2014* 26/03/2015 22/06/2015 21/09/2015 07/12/2015* 23/03/2016 30/06/2016 30/09/2016 13/12/2016 30/03/2017 13-06-2017* 14/09/2017 14/12/2017 22/02/2018 14/06/2018 27/09/2018 06/12/2018

Temperature Units 9.3 13.5 15.1 9.9 8.6 12.6 13.5 11.2 9.3 14.8 13.0 10.7 10.1 14.5 15.0 10.50 9.00 14.80 14 11.5 10-12ºC

pH Units 7.46 7.48 7.55 6.8 7.49 7.2 7.52 7.49 7.36 7.5 7.19 7.43 7.45 7.37 7.49 7.41 7.91 7.67 7.64 7.47 6 - 9.5

Conductivity µS/cm 663 928 652 607 1,064 1,187 604 544 1,139 642 1,028 537 792 783 751 733 471 998 933 881 1,875

Sodium mg/l 45.2 85 34.3 22.1 81.3 102 23.4 16.3 108.4 22.2 75.2 26.5 22.4 19.1 18.8 15.3 58.0 95.3 126.3 26.6 150

Choride mg/l 36.3 75.5 24.2 15.2 75.3 83 13.4 29.7 110.9 18.9 75.5 20 16.1 16.0 16.6 10.9 42.2 121.4 97.6 46.6 187.5

Clostridium Perfringens cfu./ml 28 <1 3 <1 33 3 61 18 31 16 5 5 16 38 2 23 194 10 2 21 0 counts/ 100ml

Total Coliforms MPN/100ml 241,960 186 300 1,986 >2419.6 6 >2419.6 >2419.6 48,840 17,500 5,730 6,890 19,300 193,500 571,700 2,420 3,550 104,620 2,420 28,510 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 21 64 81 8 1 3 1,500 24,000 23.0 62 12.0 1,000 4.0 4,400 16,000 16 5 23 3,766 8 0 counts/ 100ml

Faecal Streptococci cfu./ml 51 33 104 <1 <1 <1 800 3,700 <1 21 10 20 <1 26 190 30 25 6 155 15 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 6 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q4 December 2018

20/03/2014 19/06/2014 30/09/2014 04/12/2014* 26/03/2015 22/06/2015 21/09/2015 07/12/2015* 23/03/2016 30/06/2016 30/09/2016 13/12/2016 30/03/2017 13-06-2017* 14/09/2017 14/12/2017 22/02/2018 14/06/2018 27/09/2018 06/12/2018

Temperature Units 8.8 14.1 14.9 9.2 8.1 14 14.2 11.3 8.6 11.6 13.5 10 9.5 14.6 14.1 9 7 15 13.8 11.2 10-12ºC

pH Units 7.6 7.6 7.61 7.16 7.66 7.47 7.57 8.26 7.75 7.58 7.36 7.57 7.53 7.29 7.49 7.34 7.53 7.42 7.43 7.29 6 - 9.5

Conductivity µS/cm 933 1,044 614 265 553 717 534 559 560 786 740 557 811 864 817 758 732 816 847 642 1,875

Sodium mg/l 105.5 137.2 57.4 50 52.5 59.3 92.3 65.2 68.1 58.5 70.4 65.8 61.5 72.7 57.7 56.70 56.0 58.3 69.8 52.2 150

Choride mg/l 63.2 87.4 37.0 30.0 36.3 52.7 55.4 29.7 56.5 22.2 70.2 65.4 60.0 70.2 58.7 60.5 58.5 60.3 60.5 52.2 187.5

Clostridium perfringens cfu./ml <1 <1 3 <1 <1 <1 21 <1 8 <1 <1 <1 <1 29 1 450 <1 13 5 14 0 counts/ 100ml

Total Coliforms MPN/100ml 2 5 <1 1,120 43 <1 29.4 2 43 687 72.2 770 <1 21 5 2,000 69 12 4 27 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml <1 1 <1 <1 <1 <1 4 1 <1 3 <1 <1 <1 <1 <1 3 4 <1 1 <1 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 39 10 <1 <1 <1 <1 <1 2 10 2 <1 <1 <1 2 450 8 1 <1 4 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 7 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q4 December 2018

20/03/2014 19/06/2014 30/09/2014 04/12/2014* 26/03/2015 22/06/2015 21/09/2015 07/12/2015* 23/03/2016 30/06/2016 30/09/2016 13/12/2016 30/03/2017 13-06-2017* 14/09/2017 14/12/2017 22/02/2018 14/06/2018 27/09/2018 06/12/2018

Temperature Units 9.5 14.5 - 8.8 7.6 13.8 - 11 9.1 9.04 - 9.1 9.3 14.3 14.6 9.0 8.0 14.4 13.7 11.2 10-12ºC

pH Units 9.34 7.85 7.74 7.45 7.97 7.73 9.03 11.42 12.73 8.62 10.22 11.76 8.97 9.29 8.98 7.39 7.7 8.34 8.29 7.23 6 - 9.5

Conductivity µS/cm 1,097 249 1,507 890 923 867 892 2,208 2,107 2,539 1,239 1,477 1,028 1,013 917 927 664 1765 1517 865 1,875

Sodium mg/l 122.2 435.5 162.8 121.9 104.4 98.4 174.2 385.5 407.5 495.8 297.1 427.9 153.6 166.2 147 162.1 123.3 303.7 341.3 84.0 150

Choride mg/l 110.7 629.5 273 141.2 97.6 95.8 102.6 29.7 88.9 652.1 154 186.4 88.8 73.1 73.5 6.8 73.7 459.1 103.8 41.8 187.5

Clostridium Perfringens cfu./ml <1 <1 <1 <1 <1 1 <1 <1 <1 <1 2 <1 7 1 1 31 7 1 6 3 0 counts/ 100ml

Total Coliforms MPN/100ml 3 <1 <1 1,300 1 8 70.3 <1 <1 5,794,000 100 57.6 <1.0 92,080 2,000 1,986 1,120 1,414 2,419 173,290 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml <1 <1 <1 83 <1 2 6.0 <1 <1 <1 120 <1 <1 1,700 260 2 2 1 <1 <1 0 counts/ 100ml

Faecal Streptococci cfu./ml 25 <1 3 <1 <1 <1 <1 <1 <1 <1 310 <1 <1 9 130 60 1 76 62 9 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 8 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q4 December 2018

20/03/2014 19/06/2014 30/09/2014 04/12/2014* 26/03/2015 22/06/2015 21/09/2015 07/12/2015* 23/03/2016 30/06/2016 30/09/2016 13/12/2016 30/03/2017 13-06-2017* 30/03/2017 14/12/2017 14/12/2018 14/06/2018 27/09/2018 06/12/2018

Temperature Units - 13.5 15.4 9.6 9.0 14 - 11.2 7.5 12.3 - - 9.5 10 8 10-12ºC

pH Units - 7.61 7.18 6.7 7.33 7.12 7.24 7.27 7.34 7.29 7.37 7.29 7.05 7.13 7.36 6 - 9.5

Conductivity µS/cm - 561 1,078 929 1,054 1,033 1,070 849 828 842 1046 939 1174 996 1098 1,875

Sodium mg/l - 20.3 24.8 17.8 17.5 19.7 21.6 16.8 15.5 19.2 21 20.1 15.9 19.2 15.5 150

Choride mg/l - 23.6 34.8 25.1 18 22 34.7 29.7 15.2 22.2 35 34.9 22.4 56.2 27.4 187.5

Clostridium Perfringens cfu./ml 54 <1 68 <1 74 21 - N/A 640 48 <1 - 76 57 0 counts/ 100ml

Total Coliforms MPN/100ml 61,310 10 <1 225 17 89 1 N/A 547.5 3,150 >2419.6 8,164 >2419.6 770 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 19 <1 <1 <1 2 <1 <1 N/A 9 6 29 3 12 14 0 counts/ 100ml

Faecal Streptococci cfu./ml 3 <1 <1 <1 <1 <1 <1 N/A 46 27 38 - 1 3 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

Note 1 - insufficient sample
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Page 9 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q4 December 2018

20/03/2014 19/06/2014 30/09/2014 04/12/2014* 26/03/2015 22/06/2015 21/09/2015 07/12/2015* 23/03/2016 30/06/2016 30/09/2016 13/12/2016 30/03/2017 13-06-2017* 14/09/2017 14/12/2017 22/02/2018 14/06/2018 27/09/2018 06/12/2018

Temperature Units 9.5 13.5 14.8 10.7 7.5 13.5 14 11.1 8.6 12.9 13 10.5 9.3 12.1 14 10 8 11.9 13.2 11.5 10-12ºC

pH Units 7.84 7.5 7.68 7.09 7.86 7.55 8.07 7.81 7.50 7.36 7.40 7.67 7.44 7.34 7.61 7.36 7.72 7.44 7.14 7.3 6 - 9.5

Conductivity µS/cm 509 707 756 472 469 522 464 323 339 944 479 314 424 483 387 389 350 486 574.5 454 1,875

Sodium mg/l 11 16.6 17.7 12.1 10 13.4 12.1 6.8 8.1 15.2 7.5 10.4 7.4 7.2 5.1 6.0 5.9 12.2 10.7 10.8 150

Choride mg/l 6.3 7.7 24.3 6.8 5.8 7.1 7.1 29.7 5.9 10.9 3.2 5.9 5.5 4.1 2.1 4.5 5.8 20.9 7.4 8.5 187.5

Clostridium Perfringens cfu./ml 5 <1 <1 <1 3 7 69 6 <1 1 2 3 1 2 <1 <1 570 6 <1 <1 0 counts/ 100ml

Total Coliforms MPN/100ml 2 17 100 1,046 1,046 228 2613 6 48.1 1,414 510 3,360 <1 41,060 111,200 17,270 22,470 261 89 10 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml 3 14 <1 <1 <1 <1 8 9 <1 21 10 2 <1 <1 45,000 12 <1 2 17 <1 0 counts/ 100ml

Faecal Streptococci cfu./ml 1 <1 <1 <1 <1 <1 17 5 <1 12 31 <1 <1 <1 200 860 59 8 6 2 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 10 Table 1a-1j (Graphs 2a - 2j) Field and Bacterial Results (Quarterly) Q4 December 2018

20/03/2014 19/06/2014 30/09/2014 04/12/2014* 26/03/2015 22/06/2015 21/09/2015 07/12/2015* 23/03/2016 30/06/2016 30/09/2016 13/12/2016 30/03/2017 13-06-2017* 14/09/2017 14/12/2017 22/02/2018 14/06/2018 27/09/2018 06/12/2018

Temperature Units 9.6 13.5 14 10.7 9.1 14 14 11.2 8.6 15 13.8 10.2 10.5 14.7 16 11.5 7.5 14.1 13.8 11.2 10-12ºC

pH Units 7.71 7.61 7.68 7.15 7.73 7.8 7.79 7.73 7.10 7.62 7.58 7.48 7.39 7.43 7.64 7.28 7.79 7.57 7.42 7.82 6 - 9.5

Conductivity µS/cm 507 561 523 390 500 552 254 411 515 402 411 447 508 453 384 692 560 683 689 753 1,875

Sodium mg/l 10.9 12.4 12.2 9 12.2 12.8 23.1 12 12.9 6.3 9.8 11.4 11.1 13.3 10.4 13.5 13.1 14.8 14.7 14.4 150

Choride mg/l 18 25.9 19.4 12.6 19.8 23.6 8.4 29.7 27.4 10.2 17.8 25.8 20.6 25.6 14.9 27.4 25.3 27.7 23.7 26.8 187.5

Clostridium Perfringens cfu./ml <1 <1 <1 <1 1 <1 14 1 9 6 1 <1 1 <1 1 <1 17 1 1 <1 0 counts/ 100ml

Total Coliforms MPN/100ml 4 <1 <1 1,553 1 <1 20 <1 <1 291 7.5 27.9 <1 1 14.5 <100 16 <1 1 2 0 counts/ 100ml

Faecal Coliforms/ E Coli cfu./ml <1 <1 <1 <1 <1 <1 <1 <1 <1 56 <1 6 <1 1 10 <1 <1 <1 <1 <1 0 counts/ 100ml

Faecal Streptococci cfu./ml <1 <1 <1 <1 <1 <1 <1 <1 <1 49 <1 <1 <1 <1 120 330 4 1 3 <1 0 counts/ 100ml

Legend: AWN CONSULTING

NDP - No Determination Possible by Laboratory Clarochem Ireland GW Monitoring

Results are shaded, bold and underlined where the Threshold Value is exceeded. Job No. 12/6379

* Bi-Annual IPPC Groundwater Monitoring Round

-' = not analysed

# = Results from re-sampling on 5th October 2017
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Page 1 Table 2a-2j Standard Chem Analysis Inorganics Metals Q4 December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

BOD mg/l 11 22 37 24 19 24 85 43 29 18  -

COD mg/l 34 40 59 45 28 58 153 59 63 40  -

Dissolved Oxygen mg/l 2 6 5 2 5 4 2 5 <1 6 -

Total Organic Carbon C mg/l 20 18 13 17 19 24 32 4 6 6 No Abnormal Change

Chloride Cl mg/l 305 374 367 293 414 483.1 508.5 320 247.1 214.2 187.5

Fluoride F mg/l <0.3 <0.3 <0.3 0.3 <0.3 <0.3 0.3 0.4 <0.3 0.3 1 
1

Sulphate SO4 mg/l 48.9 45.71 3.98 9.38 7.81 10.9 20.1 40.2 46.3 159.5 187.5

Nitrate NO3 mg/l 0.7 <0.2 <0.2 0.8 0.3 <0.2 3.6 0.3 <0.2 <0.2 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.08 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.17 0.375

Total Ammonia NH4 mg/l 3.64 2.9 4.47 4.88 3.99 4.53 2.65 2.63 3.33 2.56 0.175

Total Oxidised Nitrogen mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.8 <0.2 <0.2 <0.2 -

Total Hardness CaCO3 mg/l 155 230 137 164 177 196 387 269 263 260 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 135 191 146 197 201 173 273 248 275  -

Total Alkalinity CaCO3 mg/l 138 254 272 504 220 202 396 384 304 272 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.03 <0.01 <0.01 0.037

Total Phenols mg/l 0.2 <0.1* <0.1* <0.1* <0.5* <0.1* 0.2 <0.1* <0.15* <0.15* 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.037 0.15

Arsenic As mg/l <0.0025 0.0224 0.0199 0.0218 0.0175 0.0065 0.0113 0.0305 <0.0025 0.0123 0.0075

Barium Ba mg/l 0.163 0.222 0.164 0.206 0.222 0.243 2.37 0.89 0.381 0.258 0.1

Boron B mg/l <0.012 <0.012 <0.012 0.019 0.018 0.012 0.022 0.026 0.023 0.025 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.003

Calcium Ca mg/l 56.3 82.3 49 57.7 61.5 69.4 136.5 94.5 92.2 91 200 
1

Chromium Cr mg/l <0.015 <0.015 <0.015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 1.5

Iron Fe mg/l 0.226 0.382 0.071 0.46 0.16 <0.02 3.798 3.724 0.323 0.449 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0075²

Magnesium Mg mg/l 3.5 5.7 3.5 4.7 5.5 5.3 10.8 7.7 7.7 7.7 50 
1

Manganese Mn mg/l 0.532 0.601 0.684 0.685 0.873 1.025 1.031 1.381 1.834 1.315 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* 0.00075

Nickel Ni mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.003 <0.004 <0.002 0.02 
1¥

Phosphorus P mg//l 0.006 0.005 0.026 0.032 0.029 0.008 0.032 0.048 0.017 0.025  -

Potassium K mg/l 3.9 4.3 4.1 3.7 3.4 4.4 7.1 4.4 4.2 4.2 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -

Sodium Na mg/l 227 276 187 294 256 351.2 432.9 312.5 214.2 195.9 150 
1¥

Strontium Sr mg/l 0.313 0.441 0.281 0.353 0.391 0.434 1.59 0.557 0.479 0.621 -

Tin Sn mg/l 0.032 0.019 0.008 <0.005 0.006 0.005 0.008 <0.005 <0.005 <0.005  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 0.016 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

PARAMETERS UNIT Threshold Values

(Results are compared to the Groundwater Regulations 2010)
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Page 2 Table 2a-2j Standard Chem Analysis Inorganics Metals Q4 December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

BOD mg/l 2 3 5 24 2 1 <1 <1 <1 <1  -

COD mg/l 47 7 28 45 8 17 <7 18 17 34  -

Dissolved Oxygen mg/l 4 7 3 5 8 8 7 11 8 9 -

Total Organic Carbon C mg/l 6 7 <2 17 8 3 11 2 <2 4 No Abnormal Change

Chloride Cl mg/l 17.9 16.2 28.5 36.2 18.4 18.7 22.5 34.1 24.1 44.2 187.5

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 69.17 32.76 39.01 65.45 83.51 205.5 89 40.2 91.2 228.2 187.5

Nitrate NO3 mg/l 0.8 <0.2 <0.2 1.3 0.5 2.1 5.9 0.3 <0.2 5.6 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.1 0.03 0.1 0.53 <0.02 <0.02 0.03 <0.02 0.375

Total Ammonia NH4 mg/l 0.34 0.28 0.68 0.07 0.61 0.78 0.06 0.06 0.23 0.08 0.175

Total Oxidised Nitrogen mg/l <0.2 <0.2 <0.2 0.3 <0.2 0.6 1.3 <0.2 <0.2 1.2 -

Total Hardness CaCO3 mg/l 470 424 452 437 439 513 387 493 460 979 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 158 470 146 466 519 179 440 462 725  -

Total Alkalinity CaCO3 mg/l 416 254 468 504 368 390 360 344 382 396 No Abnormal Change

Total Cyanide mg/l <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15* <0.15* 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 0.0075

Barium Ba mg/l 0.062 0.111 0.103 0.06 0.073 0.078 0.063 0.085 0.073 0.107 0.1

Boron B mg/l 0.016 0.018 0.028 0.037 0.027 0.022 0.04 0.042 0.021 0.034 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 1.2 <0.0005 0.003

Calcium Ca mg/l 170 155 163.5 159 157.5 184.3 166.8 180.2 166.5 370.3 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 0.0071 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 1.5

Iron Fe mg/l <0.020 <0.020 1.216 <0.020 0.118 <0.020 <0.020 <0.020 <0.020 <0.02 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0075²

Magnesium Mg mg/l 11.1 8.7 10.2 9.4 10.7 12.4 9.7 10.2 10.4 12.6 50 
1

Manganese Mn mg/l 0.92 2.016 3.695 0.185 3.876 <0.002 <0.002 <2 0.049 0.008 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* 0.00075

Nickel Ni mg/l 0.005 0.005 0.005 <0.002 0.006 0.003 <0.002 <0.002 0.005 <0.002 0.02 
1¥

Phosphorus P mg//l <0.005 0.016 0.013 0.022 0.012 0.012 0.012 0.034 0.009 0.017  -

Potassium K mg/l 1.9 2 2.1 1.6 1.5 1.5 0.8 0.8 1.1 1 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -

Sodium Na mg/l 14.9 16.3 16.4 14.5 12.7 13.6 15.6 17.9 14.8 16.2 150 
1¥

Strontium Sr mg/l 0.555 0.449 0.54 0.497 0.553 0.643 0.514 0.518 0.532 1.113 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  -

Zinc Zn mg/l <0.003 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

PARAMETERS UNIT Threshold Values

(Results are compared to the Groundwater Regulations 2010)
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Page 3 Table 2a-2j Standard Chem Analysis Inorganics Metals Q4 December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

BOD mg/l <1 <1 2 <1 <1 <1 <1 1 <1 <1  -

COD mg/l 9 <7 12 <7 <7 <7 <7 32 <7 34  -

Dissolved Oxygen mg/l 5 9 6 8 9 7 6 11 9 10 -

Total Organic Carbon C mg/l <2 2 <2 <2 3 <2 4 <2 <2 <2 No Abnormal Change

Chloride Cl mg/l 16.6 15.3 17.4 24.8 18.8 14.7 17 21.2 19.5 32.5 187.5

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 146.72 126.13 130.65 88.04 121.1 179.7 138.9 169.8 143.9 161.9 187.5

Nitrate NO3 mg/l 0.8 <0.2 <0.2 0.8 0.3 <0.2 <0.2 <0.2 <0.2 2 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.375

Total Ammonia NH4 mg/l 0.07 0.06 0.06 <0.03 0.07 0.06 <0.03 <0.03 <0.03 <0.03 0.175

Total Oxidised Nitrogen mg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.4 -

Total Hardness CaCO3 mg/l 467 451 452 352 426 441 400 409 476 423 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 234 495 397 462 464 230 424 440 409  -

Total Alkalinity CaCO3 mg/l 312 330 364 272 314 278 248 242 326 260 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15* <0.15* 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.02 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 0.0075

Barium Ba mg/l 0.070 0.046 0.072 0.027 0.081 0.047 0.031 0.032 0.055 0.039 0.1

Boron B mg/l 0.034 0.016 0.032 <0.012 0.031 0.019 0.023 0.027 0.027 0.019 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.003

Calcium Ca mg/l 165.6 163.4 160.8 126.3 151.4 157.8 143.7 148.1 170.4 153.3 200 
1

Chromium Cr mg/l <0.0015 <0.0015 0.035 0.005 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 0.0065 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 1.5

Iron Fe mg/l <0.020 <0.020 0.174 <0.020 0.085 <0.020 <0.020 <0.020 <0.020 <0.02 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0075²

Magnesium Mg mg/l 12.7 10.2 11.9 8.7 11.2 11 9.7 9.3 12 9.5 50 
1

Manganese Mn mg/l 0.420 <0.002 0.385 <0.002 0.305 0.005 0.034 <2 0.022 0.012 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* 0.00075

Nickel Ni mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.02 
1¥

Phosphorus P mg//l <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 0.008 <0.005 <0.005  -

Potassium K mg/l 0.4 0.4 0.6 0.2 0.5 0.4 2.7 0.5 0.5 0.4 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.006 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -

Sodium Na mg/l 10.4 10.9 11 15.9 10.2 9.2 26.5 11.4 10.4 12.4 150 
1¥

Strontium Sr mg/l 0.466 0.648 0.494 0.679 0.532 0.738 0.759 0.714 0.559 0.836 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Page 4 Table 2a-2j Standard Chem Analysis Inorganics Metals Q4 December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

BOD mg/l <1 <1 <1 <1 <1 <1 1 1 <1 <1  -

COD mg/l 39 <7 <7 12 <7 <7 <7 32 <7 21  -

Dissolved Oxygen mg/l 5 9 7 9 9 6 7 11 9 10 -

Total Organic Carbon C mg/l <2 2 <2 <2 3 <2 5 <2 <2 <2 No Abnormal Change

Chloride Cl mg/l 7.2 24.5 83 5.1 5.1 9.5 6.1 31.5 22.9 8.6 187.5

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 41.78 71.85 44.03 31.32 41.2 62.7 66 133.4 80.3 70 187.5

Nitrate NO3 mg/l 0.8 <0.2 0.3 1.2 0.5 1.6 2.5 5.1 <0.2 2.4 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.375

Total Ammonia NH4 mg/l 0.08 0.05 0.05 <0.03 0.04 0.04 0.05 0.05 0.04 <0.03 0.175

Total Oxidised Nitrogen mg/l <0.2 <0.2 <0.2 0.3 <0.2 0.3 0.6 1.2 <0.2 0.5 -

Total Hardness CaCO3 mg/l 314 355 309 219 303 320 327 328 416 266 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 160 309 257 311 357 120 327 373 215  -

Total Alkalinity CaCO3 mg/l 454 306 406 156 688 900 328 270 752 306 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15* <0.15* 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.02 <0.02 <0.02 <0.02 <0.02 0.177 0.15

Arsenic As mg/l <0.0025 0.0031 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 0.0075

Barium Ba mg/l 0.044 0.039 0.033 0.017 0.029 0.027 0.027 0.026 0.04 0.023 0.1

Boron B mg/l <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 <0.012 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.005 <0.005 <0.005 <0.005 <0.0005 0.003

Calcium Ca mg/l 117.9 134.7 116.8 82.7 114.4 120 123 123.9 156.8 100.4 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 1.5

Iron Fe mg/l <0.020 <0.020 <0.020 <0.020 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0075²

Magnesium Mg mg/l 4.5 4.4 4.1 2.8 4.1 4.7 4.6 4.4 5.6 3.6 50 
1

Manganese Mn mg/l 0.269 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* 0.00075

Nickel Ni mg/l 0.003 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.02 
1¥

Phosphorus P mg//l <0.005 0.008 0.005 0.005 0.005 <0.005 <0.005 0.009 0.007 <0.005  -

Potassium K mg/l 0.3 0.3 0.3 0.2 0.2 0.2 0.8 0.2 0.3 0.1 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 0.005 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -

Sodium Na mg/l 7.1 15.3 10.9 6.8 6.6 7.6 9.8 7 9.8 6.7 150 
1¥

Strontium Sr mg/l 0.461 0.518 0.492 0.355 0.503 0.506 0.523 0.466 0.613 0.622 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Page 5 Table 2a-2j Standard Chem Analysis Inorganics Metals Q4 December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 13/06/2017 14/06/2018 06/12/2018

BOD mg/l <1 <1 2.0 <1 <1 <1 <1 <1 14 1  -

COD mg/l 19 <7 15 9 15 <7 19 20 29 31  -

Dissolved Oxygen mg/l 7 9 7 9 9 9 6 10 4 7 -

Total Organic Carbon C mg/l 4 2 <2 <2 5 <2 5 <2 6 3 No Abnormal Change

Chloride Cl mg/l 75.5 15.2 52.7 5.1 18.9 20 16 10.9 54.8 46.6 187.5

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 124.31 74.56 119.21 92.28 66.49 166.1 101.3 156.8 121.4 236.5 187.5

Nitrate NO3 mg/l 0.8 1.2 <0.2 1.2 1.2 0.5 2.7 0.8 0.5 4.9 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.07 <0.02 <0.02 <0.02 <0.02 <0.02 0.04 <0.02 0.375

Total Ammonia NH4 mg/l 0.11 0.05 0.05 <0.03 0.04 0.05 0.06 0.04 1.57 0.06 0.175

Total Oxidised Nitrogen mg/l <0.2 0.3 <0.2 0.5 0.3 <0.2 0.6 <0.2 <0.2 1.1 -

Total Hardness CaCO3 mg/l 400 383 428 363 265 349 333 380 251 456 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 131 142 404 283 343 277 400 242 348  -

Total Alkalinity CaCO3 mg/l 354 364 464 274 248 248 270 264 1108 582 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15* <0.15* 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.02 <0.020 <0.020 <0.020 <0.020 0.052 0.15

Arsenic As mg/l <0.0025 0.0025 <0.0025 <0.0025 0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 0.0075

Barium Ba mg/l 0.06 0.046 0.069 0.04 0.033 0.047 0.035 0.046 0.204 0.08 0.1

Boron B mg/l <0.012 <0.012 0.024 0.026 0.02 <0.012 0.028 0.029 0.034 0.032 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 0.006 <0.0005 <0.0005 <0.0005 <0.0006 <0.0007 <0.0005 0.003

Calcium Ca mg/l 140.6 138.1 150.8 129.6 95.3 123.6 118.5 134.6 81.7 158.5 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 0.0026 <0.0015 <0.0015 <0.0015 <0.0015 0.0056 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 1.5

Iron Fe mg/l <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0075²

Magnesium Mg mg/l 11.6 5.9 12.2 9.3 6.4 9.6 8.8 10.3 11.1 14.3 50 
1

Manganese Mn mg/l 0.693 <0.002 0.507 0.113 0.055 <0.002 <0.002 <2 1.242 0.01 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* 0.00075

Nickel Ni mg/l 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 0.007 <0.002 0.02 
1¥

Phosphorus P mg//l <0.005 0.015 0.009 0.012 0.018 0.011 0.022 0.031 0.006 0.029  -

Potassium K mg/l 2 1.8 2.2 1.8 1.7 1.7 2.2 2.3 2.8 3.1 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 0.008 0.008 <0.003 <0.003 0.027 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -

Sodium Na mg/l 85 22.1 102 16.3 22.2 26.5 19.1 15.3 95.3 26.6 150 
1¥

Strontium Sr mg/l 0.75 0.679 0.872 0.674 0.498 0.695 0.607 0.667 0.755 1.194 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.021 <0.005 <0.005 <0.005  -

Zinc Zn mg/l <0.003 <0.003 0.005 0.005 <0.003 0.064 <0.003 <0.003 <0.003 0.01 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Page 6 Table 2a-2j Standard Chem Analysis Inorganics Metals Q4 December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

BOD mg/l 14 <1 5 6 <1 <1 5 2 2 1  -

COD mg/l 19 <7 12 11 <7 <7 <7 46 9 18  -

Dissolved Oxygen mg/l 6 9 8 8 8 8 6 11 9 10 -

Total Organic Carbon C mg/l 12 3 <2 <2 2 <2 6 <2 <2 <2 No Abnormal Change

Chloride Cl mg/l 87.4 30 95.8 58.4 58.5 65.4 70.2 56.7 60.3 52.2 187.5

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 138.42 81.94 97.25 97.54 101.09 125.9 126.5 123.7 128 108 187.5

Nitrate NO3 mg/l 1.8 4.2 2.1 1.9 0.6 0.4 0.9 0.8 2.5 3.2 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.09 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.375

Total Ammonia NH4 mg/l 2.5 0.11 0.09 0.11 0.09 0.05 0.1 0.07 0.05 0.05 0.175

Total Oxidised Nitrogen mg/l 0.4 0.9 0.5 0.4 <0.2 <0.2 0.2 <0.2 0.6 0.7 -

Total Hardness CaCO3 mg/l 273 205 206 219 245 255 299 279 282 264 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 116 237 248 256 260 185 268 277 142  -

Total Alkalinity CaCO3 mg/l 282 216 362 128 834 610 240 710 486 498 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15* <0.15* 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 0.097 <0.020 <0.020 <0.020 <0.020 <0.020 0.025 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 0.0075

Barium Ba mg/l 0.082 0.04 0.048 0.047 0.06 0.06 0.06 0.058 0.068 0.058 0.1

Boron B mg/l 0.022 <0.012 0.031 0.028 0.02 <0.012 0.024 0.025 0.029 0.017 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.003

Calcium Ca mg/l 98.7 75.2 75.7 79.3 87.9 91.5 106.5 100 101.2 94 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 -

Copper Cu mg/l <.007 <.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 1.5

Iron Fe mg/l <0.020 <0.020 <0.020 0.193 <0.020 <0.020 <0.020 <0.020 <0.020 <0.02 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0075 ²

Magnesium Mg mg/l 6.3 4 4.1 4.9 5.9 6.3 7.8 7 6.8 6.8 50 
1

Manganese Mn mg/l 0.412 <0.002 0.257 0.295 0.38 <0.002 <0.002 <0.003 0.033 0.278 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* 0.00075

Nickel Ni mg/l 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.02 
1¥

Phosphorus P mg//l 0.234 0.144 0.162 0.161 0.102 0.08 0.051 0.057 0.056 0.065  -

Potassium K mg/l 2 1.5 1.6 1.6 1.5 1.3 1.4 1.4 1.6 1.2 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -

Sodium Na mg/l 137.2 50 59.3 65.2 66.1 65.8 72.7 60.5 58.3 52.2 150 
1¥

Strontium Sr mg/l 0.332 0.224 0.251 0.219 0.309 0.319 0.0374 0.308 0.345 0.528 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.009 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Page 7 Table 2a-2j Standard Chem Analysis Inorganics Metals Q4 December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

BOD mg/l 83 2 <1 56 13 13 2 4 23 2  -

COD mg/l 186 11 21 280 30 64 18 13 75 40  -

Dissolved Oxygen mg/l 1 8 10 7 8 8 <1 9 5 9 -

Total Organic Carbon C mg/l 51 9 6 73 9 18 9 2 19 4 No Abnormal Change

Chloride Cl mg/l 629.5 141.2 95.8 167.5 652.1 186.4 73.1 6.8 459.1 41.8 187.5

Fluoride F mg/l 0.6 <0.3 <0.3 <0.3 <0.3 0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 57.79 161.1 128.87 110.28 102.72 178.9 169.3 91.8 53.5 184.2 187.5

Nitrate NO3 mg/l 0.9 <0.2 <0.2 0.7 0.4 <0.2 <0.2 3.9 <0.2 54.8 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.14 0.04 0.09 <0.02 0.06 <0.02 <0.02 3.51 0.375

Total Ammonia NH4 mg/l 30.07 0.09 0.84 2.8 1.69 4.04 1.29 1.15 3.68 1.06 0.175

Total Oxidised Nitrogen mg/l 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.9 <0.2 13.4 -

Total Hardness CaCO3 mg/l 334 257 219 23 145 21 161 91 192 273 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 185 232 23 120 20 8 99 193 115  -

Total Alkalinity CaCO3 mg/l 318 162 180 382 154 466 262 150 192 204 No Abnormal Change

Total Cyanide mg/l 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.01 <0.01 0.037

Total Phenols mg/l 1.9 <0.1* 0.3 8.7 0.2 0.6 <0.1* <0.1* <0.15* <0.15* 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 1.151 0.03 0.341 0.032 <0.02 <0.02 <0.02 0.15

Arsenic As mg/l 0.0081 0.0077 0.0069 0.0499 0.015 0.0609 0.0186 0.0094 0.0034 0.0054 0.0075

Barium Ba mg/l 0.442 0.095 0.082 0.018 0.181 0.024 0.163 0.066 0.262 0.073 0.1

Boron B mg/l 0.053 0.022 0.037 0.067 0.038 0.047 0.057 0.032 0.038 0.031 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.003

Calcium Ca mg/l 114 89.2 75.9 8.7 35.9 7.8 52.8 31 62.3 91.4 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 0.0076 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 -

Copper Cu mg/l <0.007 <0.007 <0.007 0.015 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 1.5

Iron Fe mg/l 0.136 <0.020 <0.020 0.076 <0.020 <0.020 <0.020 25 0.138 <0.02 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 0.021 <0.005 <0.005 <0.005 <5 <5 <0.005 0.0075²

Magnesium Mg mg/l 11.6 8 6.9 0.2 3.7 0.4 7 3.3 8.7 10.5 50 
1

Manganese Mn mg/l 0.537 0.263 0.197 <0.002 0.011 <0.002 0.022 0.003 0.168 0.07 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* 0.00075

Nickel Ni mg/l <0.002 0.002 <0.002 0.015 0.002 0.017 0.003 <0.002 0.003 0.003 0.02 
1¥

Phosphorus P mg//l 0.398 0.09 0.127 0.162 0.167 0.144 0.204 303 0.214 0.138  -

Potassium K mg/l 12.7 6 6.6 4.3 10.8 5 6 6 11.9 11.4 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 0.005 <0.003 <0.003 <0.003 <0.003 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -

Sodium Na mg/l 435.5 121.9 98.4 385.5 495.8 427.9 166.2 162.1 303.7 84 150 
1¥

Strontium Sr mg/l 3.165 2.453 2.128 0.206 1.715 0.319 2.022 0.807 2.7 2.396 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.006 <0.007 <0.005  -

Zinc Zn mg/l <0.003 0.008 <0.003 0.007 <0.003 0.007 0.004 <0.003 0.005 0.027 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Page 8 Table 2a-2j Standard Chem Analysis Inorganics Metals Q4 December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

BOD mg/l <1 <1 5 <1 <1 - <1  -

COD mg/l 17 <7 129 22 17 - 240  -

Dissolved Oxygen mg/l 6 9 10 7 8 - 9 -

Total Organic Carbon C mg/l 4 5 <2 <2 15 - <2 No Abnormal Change

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Chloride Cl mg/l 23.6 25.1 22 29.7 22.2 34.9 56.2 187.5

Sulphate SO4 mg/l 116.71 110.97 99.66 141.89 88.82 91.9 224.9 187.5

Nitrate NO3 mg/l 18.5 13.8 12.5 22.9 7 0.4 <0.2 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.08 <0.02 0.02 <0.02 0.05 0.375

Total Ammonia NH4 mg/l 1.17 0.09 0.09 0.11 0.15 0.08 <0.03 0.175

Total Oxidised Nitrogen mg/l 4.2 3.1 2.8 5.2 1.6 <0.2 <0.2 -

Total Hardness CaCO3 mg/l 753 606 708 546 508 - 519 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 218 337 546 545 - 255  -

Total Alkalinity CaCO3 mg/l 1866 532 3768 282 7646 1830 1432 No Abnormal Change

Total Cyanide mg/l 0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* - <0.1* 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.02 <0.02 <20 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <2.5 0.0075

Barium Ba mg/l 0.074 0.054 0.071 0.06 0.069 0.11 0.081 0.1

Boron B mg/l 0.033 0.016 0.028 0.033 0.029 0.02 0.04 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.5 0.003

Calcium Ca mg/l 279.3 223 263 199.5 181.8 167.2 187.7 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <1.5 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <2 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <7 1.5

Iron Fe mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <20 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <5 0.0075²

Magnesium Mg mg/l 13 11.8 12.1 11.2 12.7 13.2 11.8 50 
1

Manganese Mn mg/l 0.021 <0.002 0.724 0.093 2.021 0.048 <2 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <1 0.00075

Nickel Ni mg/l 0.005 0.002 <0.002 0.002 0.006 0.011 0.005 0.02 
1¥

Phosphorus P mg//l 0.009 0.011 <0.005 0.009 0.01 0.01 0.019  -

Potassium K mg/l 0.8 0.7 0.7 1.8 1.1 1.7 3.5 5 
1

Selenium Se mg/l <0.003 0.009 <0.003 <0.003 <0.003 <0.003 <3 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5 -

Sodium Na mg/l 20.3 17.8 19.7 16.8 19.2 20.1 19.2 150 
1¥

Strontium Sr mg/l 0.832 0.706 0.725 0.651 0.671 0.642 0.632 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <5  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <3 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Page 9 Table 2a-2j Standard Chem Analysis Inorganics Metals Q4 December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

BOD mg/l <1 <1 4 <1 261 2 <1 <1 <1 <1  -

COD mg/l 30 <7 46 9 454 11 14 9 7 25  -

Dissolved Oxygen mg/l 5 9 8 8 4 6 6 11 7 9 -

Total Organic Carbon C mg/l 2 3 <2 <2 166 <2 2 <2 <2 <2 No Abnormal Change

Chloride Cl mg/l 7.7 6.8 7.1 5.3 10.9 5.9 4.1 4.5 20.9 8.5 187.5

Fluoride F mg/l 0.3 <0.3 <0.3 <0.3 0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 166.01 109.78 105.56 75.3 12.69 62.8 58.6 41.6 47.8 70 187.5

Nitrate NO3 mg/l 7.4 1.8 3.1 3.6 1.2 0.6 10.8 3.9 1.9 5.1 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.07 <0.02 0.21 <0.02 <0.02 <0.02 0.11 <0.02 0.375

Total Ammonia NH4 mg/l 0.05 0.05 0.06 0.06 13.5 0.37 0.19 0.09 0.08 0.07 0.175

Total Oxidised Nitrogen mg/l 1.7 0.4 0.7 0.8 0.3 <0.2 2.4 0.9 0.5 1.2 -

Total Hardness CaCO3 mg/l 332 282 285 172 422 258 221 187 232 228 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 183 303 233 490 263 100 205 219 87  -

Total Alkalinity CaCO3 mg/l 592 228 294 136 538 678 234 174 808 352 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15* <0.15* 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.02 <0.02 <0.02 <0.02 <0.02 0.039 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 0.0052 <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 0.0075

Barium Ba mg/l 0.035 0.034 0.045 0.029 0.203 0.111 0.053 0.046 0.102 0.109 0.1

Boron B mg/l 0.017 <0.012 0.021 0.016 0.021 <0.012 0.013 0.013 <0.012 0.026 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.003

Calcium Ca mg/l 112.8 97.1 95.2 61.1 139 85.5 77.6 65.2 78.8 72.3 200 
1

Chromium Cr mg/l <0.0015 <0.0015 0.0055 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.003 <0.002 <0.002 <0.002 <0.002 <0.002 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 1.5

Iron Fe mg/l 0.029 <0.020 <0.020 <0.020 3.07 <0.020 <0.020 <0.020 <0.020 <0.02 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0075²

Magnesium Mg mg/l 11.9 9.4 11.2 4.6 17.8 10.5 6.4 5.7 8.3 11.3 50 
1

Manganese Mn mg/l <0.002 <0.002 0.025 <0.002 5.049 <0.002 <0.002 <0.002 0.003 0.576 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* 0.00075

Nickel Ni mg/l <0.002 <0.002 <0.002 <0.002 0.008 0.003 <0.002 <0.002 0.003 0.003 0.02 
1¥

Phosphorus P mg//l 0.006 0.007 <0.005 0.011 0.027 <0.005 <0.005 0.011 0.006 <0.005  -

Potassium K mg/l 3 3.4 3.1 4.1 5.2 2.4 2.6 2 2.3 2.1 5 
1

Selenium Se mg/l <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -

Sodium Na mg/l 16.6 12.1 13.4 6.8 15.2 10.4 7.2 6 12.2 10.8 150 
1¥

Strontium Sr mg/l 1.269 0.877 0.917 0.721 1.439 0.858 0.765 0.575 0.725 0.951 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005  -

Zinc Zn mg/l <0.003 <0.003 <0.003 0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.075²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

(Results are compared to the Groundwater Regulations 2010)

Threshold ValuesPARAMETERS UNIT
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Page 10 Table 2a-2j Standard Chem Analysis Inorganics Metals Q4 December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

BOD mg/l <1 <1 2 <1 <1 <1 <1 <1 <1 <1  -

COD mg/l 54 <7 16 16 8 <7 <7 <7 <7 20  -

Dissolved Oxygen mg/l 5 10 7 8 8 5 6 11 9 9 -

Total Organic Carbon C mg/l <2 2 <2 <2 2 <2 25.6 <2 <2 <2 No Abnormal Change

Chloride Cl mg/l 25.9 12.6 23.6 19.1 10.2 25.8 3 27.4 27.7 26.8 187.5

Fluoride F mg/l <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 1 
1

Sulphate SO4 mg/l 75.96 40.73 85.85 65.28 36.82 99.1 110 135.6 120.1 150 187.5

Nitrate NO3 mg/l 2.6 1 1.8 4.2 1.7 0.4 1.6 1.2 2.4 1.9 37.5

Nitrite NO2 mg/l <0.02 <0.02 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.375

Total Ammonia NH4 mg/l 0.05 0.04 0.03 0.04 <0.03 0.04 0.05 0.04 0.07 <0.03 0.175

Total Oxidised Nitrogen mg/l 0.6 0.2 0.4 0.9 0.4 <0.2 0.4 0.3 0.5 0.4 -

Total Hardness CaCO3 mg/l 260 182 262 307 130 306 323 345 324 361 200
 1

Non-Carbonate Hardness CaCO3 mg/l - 101 296 242 186 299 190 355 299 181  -

Total Alkalinity CaCO3 mg/l 276 172 396 278 260 588 278 286 310 260 No Abnormal Change

Total Cyanide mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.037

Total Phenols mg/l <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.1* <0.15* <0.15* 0.0005 
1

Metals

Aluminium Al mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.040 <0.020 <0.020 <0.020 0.048 0.15

Arsenic As mg/l <0.0025 <0.0025 <0.0025 <0.0025 <0.0025 <0.005 <0.0025 <0.0025 <0.0025 <0.0025 0.0075

Barium Ba mg/l 0.053 0.029 0.049 0.071 0.025 0.09 0.071 0.094 0.066 0.097 0.1

Boron B mg/l <0.012 <0.012 <0.012 0.023 <0.012 <0.024 0.02 0.022 0.019 0.019 0.75

Cadmium Cd mg/l <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.003

Calcium Ca mg/l 88.9 63.4 90.1 105 44.5 105.1 110.3 118.5 111 124.1 200 
1

Chromium Cr mg/l <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.003 <0.0015 <0.0015 <0.0015 0.0113 0.037

Cobalt Co mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.004 <0.002 <0.002 <0.002 <0.002 -

Copper Cu mg/l <0.007 <0.007 <0.007 <0.007 <0.007 <0.014 <0.007 <0.007 <0.007 <0.007 1.5

Iron Fe mg/l <0.020 <0.020 <0.020 <0.020 <0.020 <0.040 <0.02 <0.02 <0.02 <0.02 0.2 
1

Lead Pb mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.010* <0.005 <0.005 <0.005 <0.005 0.0075 ²

Magnesium Mg mg/l 8.9 5.7 8.7 10.5 4.4 10.4 11.3 11.6 11.1 12.2 50 
1

Manganese Mn mg/l 0.02 <0.002 0.011 0.137 0.013 <0.004 0.013 <0.002 <0.002 0.087 0.05 
1

Mercury Hg mg/l <0.001* <0.001* <0.001* <0.001* <0.001* <0.002* <0.001* <0.001* <0.001* <0.001* 0.00075

Nickel Ni mg/l <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.02 
1¥

Phosphorus P mg//l 0.013 0.015 0.012 0.009 0.018 <0.010 0.013 0.018 0.015 0.009  -

Potassium K mg/l 2 1.6 2.1 2 1.4 1.9 2 2 2.3 1.9 5 
1

Selenium Se mg/l <0.003 0.004 <0.003 <0.003 <0.003 <0.006 <0.003 <0.003 <0.003 <0.003 -

Silver Ag mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 -

Sodium Na mg/l 12.4 9 12.8 12 6.3 11.4 13.3 13.5 14.8 14.4 150 
1¥

Strontium Sr mg/l 0.316 0.197 0.313 0.363 0.158 0.356 0.38 0.382 0.381 0.651 -

Tin Sn mg/l <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  -

Zinc Zn mg/l <0.003 <0.003 <0.003 <0.003 0.003 <0.006 <0.003 <0.003 <0.003 <0.003 0.075 ²

Legend: AWN Consulting Ltd.

- = Not available / not analysed Clarochem Ireland Limited GW Monitoring

mg/l - milligrams per litre Project No. 12/6379

1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

¥
 = Under new Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 sodium and nickel are no longer listed as parameters for which a GTV is provided.  As such, the EPA's 2003 IGVs have been applied.

Results are shaded and in bold where they exceed the Threshold Value

*= Detection Limit above guideline value

‘<’ = concentration is below the LOD for the parameter

 Note: analysis for MW-10 was undertaken using x2 dilution for a number of the metal parameters and therefore the LOD is twice that of the analysis for the other samples.

Threshold ValuesPARAMETERS UNIT

(Results are compared to the Groundwater Regulations 2010)
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Table 3a: Hydrocarbon Analytical Results to Date - Clarochem - December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

Mineral Oil µg/l <10 <10 <10 <10   - <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l 170 170 150 <10 100 240 860 180 190 100 -

Petrol Range Organics µg/l 14 104 355 450 208 97 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 2.5 <1.5 <2.1 <3 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs
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Table 3b: Hydrocarbon Analytical Results to Date - Clarochem - December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

Mineral Oil µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 150 <10 <10 <10 <10 <10 <10 -

Petrol Range Organics µg/l <10 <10 18 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 12.3 <0.5 <5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

Units
Threshold 

Values
Parameter
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Table 3c: Hydrocarbon Analytical Results to Date - Clarochem - December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

Mineral Oil µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs
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Table 3d: Hydrocarbon Analytical Results to Date - Clarochem - December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

Mineral Oil µg/l <10 940 <10 <10 <10 <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 1440 <10 <10 <10 <10 <10 <10 <10 <10 -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs
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Table 3e: Hydrocarbon Analytical Results to Date - Clarochem - December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

Mineral Oil µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 150 <10 -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
Threshold 

Values
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Table 3f: Hydrocarbon Analytical Results to Date - Clarochem - December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

Mineral Oil µg/l <10 <10 <10 <10 - <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 120 <10 <10 <10 <10 <10 -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
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Table 3g: Hydrocarbon Analytical Results to Date - Clarochem - December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

Mineral Oil µg/l <10 <10 <10 <10 <10 <10 <10 <10 140 <10 10 
1

Diesel Range Organics µg/l 160 <10 <10 250 10 <10 <10 <10 140 <10 -

Petrol Range Organics µg/l 143 <10 <10 4971 181 514 <10 <10 230 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 1.60 <0.5 <1 <1 <1 1.0 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 5 <1.5 <3 <3 <3 2.0 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
Threshold 

Values
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Table 3h: Hydrocarbon Analytical Results to Date - Clarochem - December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

Mineral Oil µg/l <10 <10 <10 <10 <10 - - <10 - - 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 <10 - - <10 - - -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 - - <10 - -  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5 - - 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 - - <5 - - 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5 - - 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 - - <1.5 - - 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

- = Well Dry Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010 Project No. 12/6379
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003)

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs

UnitsParameter
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Values
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Table 3i: Hydrocarbon Analytical Results to Date - Clarochem - December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

Mineral Oil µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 100 <10 <10 <10 <10 <10 -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1.5 <3 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs
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Table 3j: Hydrocarbon Analytical Results to Date - Clarochem - December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

Mineral Oil µg/l <10 <10 <10 <10 - <10 <10 <10 <10 <10 10 
1

Diesel Range Organics µg/l <10 <10 <10 <10 140 <10 <10 <10 <10 <10 -

Petrol Range Organics µg/l <10 <10 <10 <10 <10 <10 <10 <10 <10 <10  -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Xylene µg/l <1.5 <1.5 <1.5 <1.5 <1 or <0.5 <3 <3 <3 <3 <3 10 
1

Legend:

µg/l - micrograms per litre (parts per billion) AWN Consulting

Results are compared to the Groundwater Regulations 2010 Clarochem Ireland Limited GW Monitoring
1
 = EPA IGVs Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2
 = New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value

Results are shaded only to indicate presence of DROs and PROs
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Table 4a: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 <2

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

1,1,2,2-Tetrachloroethane µg/l <4 <4 <2 <2 <2 <4 <4 <4 <4 <4 -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 <3 0.4 
1

1,2,4-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dibromoethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 <5 15 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 1

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

o Xylene µg/l <0.5 <0.5 1.5 <0.5 1.1 <1 <1 <1 <3 <1 10 
1

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 <2 10 
1

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <3 <2 -

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <2 <3 -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375

VOC TICs ND ND ND ND ND

Acetone µg/l 118 -

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value
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Table 4b: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 <2

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 <4 -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 <3 0.4 
1

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 <3 -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 <5 15 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 1

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 <2 10 
1

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Toluene µg/l <0.5 <0.5 12.3 <0.5 <5 <5 <5 <5 <5 <5 525

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375

VOC TICs NA ND ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Parameter Units
Threshold 

Values
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Results are shaded and in bold where they exceed the Threshold Value
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Table 4c: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 <2

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 <4 -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 <3 0.4 
1

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 <3 -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 <5 15 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 1

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 <2 10 
1

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375

VOC TICs NA ND ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Threshold 

Values
Parameter Units

MW-3

Results are shaded and in bold where they exceed the Threshold Value
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Table 4d: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 <2

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 <4 -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 <3 0.4 
1

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 <3 -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 <5 15 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 1

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 <2 10 
1

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375

VOC TICs ND ND ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Parameter Units
Threshold 

Values

MW-4

Results are shaded and in bold where they exceed the Threshold Value
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Table 4e: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  December 2018

19/06/2014 04/12/2014 26/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 <2

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 <4 -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 <3 0.4 
1

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 <3 -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 <5 15 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 1

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 <2 10 
1

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375

VOC TICs NA ND ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Parameter Units
Threshold 

Values

MW-5

Results are shaded and in bold where they exceed the Threshold Value
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Table 4f: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 <2

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 <4 -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 <3 0.4 
1

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 <3 -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 <5 15 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 1

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 <2 10 
1

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375

VOC TICs NA ND ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Parameter Units
Threshold 

Values

MW-6

Results are shaded and in bold where they exceed the Threshold Value

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 30-03-2019:03:37:17



Table 4g: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 <2

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 <4 -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,4-Trichlorobenzene µg/l <3 <3 <2 <2 <3 <3 <3 <3 <3 <3 0.4 
1

1,2,4-Trimethylbenzene µg/l <3 <3 <2 <3 <3 <3 <3 <3 <3 <3 -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dibromoethane µg/l <2 <2 <3 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 <5 15 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 1.6 <0.5 <1 <1 <1 1 <1 10 
1

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 1

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

o Xylene µg/l <0.5 <0.5 <0.5 4 <0.5 <1 <1 <1 2 <1 10 
1

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 <2 10 
1

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375

ND ND

Acetone µg/l 179 -

Triethylamine µg/l 261 -

Isopropyl Alcohol ug/l 241 -

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Results are shaded and in bold where they exceed the Threshold Value
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Table 4h: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 - - <4 - -

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 - - <2 - - 500
 1

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 - - <2 - - -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 - - <2 - - -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 - - <3 - - 30 
1

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 - - <3 - - -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 - - <3 - - -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 - - <3 - - -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 - - <3 - - -

1,2,4-Trichlorobenzene µg/l <3 <3 <3 <2 <3 - - <3 - - 0.4 
1

1,2,4-Trimethylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <2 <2 <2 - - <2 - - -

1,2-Dibromoethane µg/l <2 <2 <2 <2 <2 - - <2 - - -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 - - <3 - - 10 
1

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 - - <2 - - 2.25

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 - - <2 - - -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 - - <3 - - -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 - - <2 - - -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 - - <3 - - -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 - - <1 - - -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 - - <3 - - -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 - - <3 - - -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 - - <3 - - -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5 - - 0.75

Bromobenzene µg/l <2 <2 <2 <2 <2 - - <2 - - -

Bromochloromethane µg/l <2 <2 <2 <2 <2 - - <2 - - -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 - - <2 - - -

Bromoform µg/l <2 <2 <2 <2 <2 - - <2 - - -

Bromomethane µg/l <1 <1 <1 <1 <1 - - <1 - - -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 - - <2 - - -

Chlorobenzene µg/l <2 <2 <2 <2 <2 - - <2 - - 10
 1

Chloroethane µg/l <3 <3 <3 <3 <3 - - <3 - - -

Chloroform µg/l <2 <2 <2 <2 <2 - - <2 - - 12
 1

Chloromethane µg/l <3 <3 <3 <3 <3 - - <3 - - -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 - - <3 - - -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 - - <2 - - -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 - - <2 - - -

Dibromomethane µg/l <3 <3 <3 <3 <3 - - <3 - - -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 - - <2 - - -

Dichloromethane µg/l <3 <3 <3 <3 <3 - - <3 - - 15 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5 - - 10 
1

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 - - <3 - - 0.1
 1

Isopropyl benzene µg/l <3 <3 <3 <3 <3 - - <3 - - -

Naphthalene µg/l <2 <2 <2 <2 <2 - - <2 - - 1

n-Butylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 - - <0.5 - - 10 
1

p/m Xylenes µg/l <1 <1 <1 <1 <1 - - <1 - - 10 
1

Propylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - -

Styrene µg/l <2 <2 <2 <2 <2 - - <2 - - -

tert-butylbenzene µg/l <3 <3 <3 <3 <3 - - <3 - - -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 - - <3 - - 7.5 
2

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 - - <5 - - 525

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 - - <3 - - -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 - - <2 - - -

Trichloroethene µg/l <3 <3 <3 <3 <3 - - <3 - - 7.5 
2

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 - - <3 - - -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 - - <0.1 - - 0.375

VOC TICs ND ND ND ND ND ND ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Parameter Units
Threshold 

Values

MW-8

Results are shaded and in bold where they exceed the Threshold Value
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Table 4i: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 <2

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 <4 -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,4-Trichlorobenzene µg/l <3 <3 <3 <2 <3 <3 <3 <3 <3 <3 0.4 
1

1,2,4-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dibromoethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 <5 15 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 1

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 <2 10 
1

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375

VOC TICs NA ND ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Parameter Units
Threshold 

Values

MW-9

Results are shaded and in bold where they exceed the Threshold Value
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Table 4j: Volatile Organic Compounds (VOCs) Analytical Results to Date - Clarochem -  December 2018

19/06/2014 04/12/2014 22/06/2015 07/12/2015 30/06/2016 13/12/2016 13/06/2017 14/12/2017 14/06/2018 06/12/2018

1,1,1,2-Tetrachloroethane µg/l <2 <2 <2 <2 <4 <2 <2 <2 <2 <2

1,1,1-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 500
 1

1,1,2,2-Tetrachloroethane µg/l <4 <4 <4 <2 <2 <4 <4 <4 <4 <4 -

1,1,2-Trichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,1-Dichloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 30 
1

1,1-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,1-Dichloropropene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,3-Trichloropropane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2,4-Trichlorobenzene µg/l <3 <3 <3 <2 <3 <3 <3 <3 <3 <3 0.4 
1

1,2,4-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,2-Dibromo-3-chloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dibromoethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,2-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 10 
1

1,2-Dichloroethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.25

1,2-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,3,5-Trimethylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

1,3-Dichloropropane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

1,4-Dichlorobenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

2,2-Dichloropropane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

2-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Chlorotoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

4-Isopropyltoluene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Benzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.75

Bromobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromodichloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromoform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Bromomethane µg/l <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 -

Carbon tetrachloride µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Chlorobenzene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 10
 1

Chloroethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Chloroform µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 12
 1

Chloromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

cis-1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromochloromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dibromomethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Dichlorodifluoromethane µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Dichloromethane µg/l <3 <3 <3 <3 <3 <5 <5 <5 <5 <5 15 
2

Ethylbenzene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

Hexachlorobutadiene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 0.1
 1

Isopropyl benzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Naphthalene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 1

n-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

o Xylene µg/l <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1 <1 10 
1

p/m Xylenes µg/l <1 <1 <1 <1 <1 <2 <2 <2 <2 <2 10 
1

Propylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

sec-Butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Styrene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

tert-butylbenzene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Tetrachloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Toluene µg/l <0.5 <0.5 <0.5 <0.5 <5 <5 <5 <5 <5 <5 525

trans 1,2-Dichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

trans 1,3-Dichloropropene µg/l <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 -

Trichloroethene µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 7.5 
2

Trichlorofluoromethane µg/l <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -

Vinyl chloride µg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.375

VOC TICs NA ND ND ND ND ND

Legend:

ND = TICS analysed - not detected AWN Consulting

µg/l - micrograms per litre (parts per billion) Clarochem Ireland Limited GW Monitoring

Results are compared to the Groundwater Regulations 2010
1
 = The Environmental Protection Agency (EPA) Guidelines (2003) Project No. 12/6379

2 
= New or ammended value from Groundwater Regulations (S.I. No. 366 of 2016) issued July 2016 

Parameter Units
Threshold 

Values

MW-10

Results are shaded and in bold where they exceed the Threshold Value
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APPENDIX 1 
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Groundwater Monitoring

Date/Time 06/12/2018

Weather 

Conditions
Cloudy

Dedicated PVC Bailer

Location

Date:

Groundwater Monitoring

Pumping 0.79 1.38 0.6 Pumping

4.63 5.56 4.03 1.97 3.22

Water Quality Measurements

Volume Removed No. of Volumes

1 11.5 11.9 11.5 11.5 11.5

2

3

1 7.42 6.78 7.02 7.02 7.62

2

3

1 1,309 915 612 413 761

2

3

Sample Observations

Orangeish Brown tint Brown tint Brown tint Brownish

Chem / 

Organic
None None None None

ONE WELL VOLUME (50mm diameter casing)

Terrier Borehole with 50mm Pipe

6" Borehole with 50mm Pipe

6" Borehole with 100mm Pipe

8" Borehole with 50mm Pipe

8" Borehole with 100mm Pipe

Engineer(s)

QA Procedures for Multi-meter

Record Sheet

Contract No. 12_6379

Client Clarochem Ireland Limited

Project Quarterly Groundwater Monitoring - December 2018

Purging equipment (bailer/inertial tubing 

and pump/other)

Damastown, Mulhuddart, Dublin 15

Casing recess: ground level to TOC (m)

Borehole Number

MW1 MW2 MW5

Time:Last Field Calibration

Last Full Calibration

Temp (
o
C)

pH

Specific 

Conductivity 

(uS/cm)

Colour

MW3 MW4

well volume in Well & Sandpack - see below

Depth from TOC to static water level (m)

Total well depth from TOC (m)

11.5l/m

8.25l/m

Odour Present

Sediment/Precipitate

Free Product 

Hydrocarbon Sheen

Well Purged Dry

Any other field observations

BS 10175

14.25l/m

Note :   Purging should continue until Removal of at least three well volumes,  or pH, conductivity and temperature readings have 

stabilised (any two successive reading are within 10% of eachother).  If well is not recovering and it is not possible to meet these 

criteria then a grab sample should be obtained.

4l/m

5.5l/m
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Groundwater Monitoring

Date/Time 06/12/2018

Weather 

Conditions
Cloudy

Dedicated PVC Bailer

Location

Date:

Groundwater Monitoring

0.56 Pumping DRY 0.61 0.65

1.74 2.03 2.44 4.7 2.99

Water Quality Measurements

Volume Removed No. of Volumes

1 11.2 11.2 No Sample 11.5 11.2

2

3

1 7.14 7.7 No Sample 7.4 7.31

2

3

1 548 570 No Sample 322 487.9

2

3

Sample Observations

Brown tint Slight Black tintNo Sample Brown tint Brown tint

None
V Slight 

chem
No Sample None None

ONE WELL VOLUME (50mm diameter casing)

Terrier Borehole with 50mm Pipe

6" Borehole with 50mm Pipe

6" Borehole with 100mm Pipe

8" Borehole with 50mm Pipe

8" Borehole with 100mm Pipe

Note :   Purging should continue until Removal of at least three well volumes,  or pH, conductivity and temperature readings have 

stabilised (any two successive reading are within 10% of eachother).  If well is not recovering and it is not possible to meet these 

criteria then a grab sample should be obtained.

11.5l/m

8.25l/m

14.25l/m

Hydrocarbon Sheen

Well Purged Dry

Any other field observations

BS 10175

4l/m

5.5l/m

pH

Specific 

Conductivity 

(uS/cm)

Colour

Odour Present

Sediment/Precipitate

Free Product 

Depth from TOC to static water level (m)

Total well depth from TOC (m)

Casing recess: ground level to TOC (m)

well volume in Well & Sandpack - see below

Temp (
o
C)

Last Full Calibration

Borehole Number

MW6 MW7 MW8 MW9 MW10

Purging equipment (bailer/inertial tubing 

and pump/other)

Damastown, Mulhuddart, Dublin 15 Engineer(s)

QA Procedures for Multi-meter

Last Field Calibration Time:

Record Sheet

Client Clarochem Ireland Limited

Project Quarterly Groundwater Monitoring - December 2018

Contract No. 12_6379
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APPENDIX 2 
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Unit 3 Deeside Point

Zone 3

Deeside Industrial Park

Deeside

AWN Consulting

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Registered Office:  Exova Environmental UK Limited, 10 Lower Grosvenor Place, London, SW1W 0EN.  Reg No. 11371415

Compiled By:

Test Report 18/19889 Batch 1

Brigette Priestley

21st December, 2018

1

Lucas Halliwell 

12/6379

Exova Jones Environmental

CH5 2UA

Tel:  +44 (0) 1244 833780

Fax:  +44 (0) 1244 833781

Nine samples were received for analysis on 7th December, 2018 of which nine were scheduled for analysis.  Please find attached our Test Report 

which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the 

scope of any accreditation, and all results relate only to samples supplied.  

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. 

Tecpro Building 

Clonshaugh Business & Technology Park 

Dublin 

Dublin 17 

Ireland 

Dublin

7th December, 2018

Final report

Project Co-ordinator 

QF-PM 3.1.1 v16
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 1 of 9
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Client Name: Report : Liquid

Reference:

Location:

Contact: Liquids/products:  V=40ml vial, G=glass bottle, P=plastic bottle  

JE Job No.: 18/19889 H=H2SO4, Z=ZnAc, N=NaOH, HN=HN03

J E Sample No. 1-8 9-16 17-24 25-32 33-40 41-48 49-56 57-64 65-72

Sample ID MW1 MW2 MW3 MW4 MW5 MW6 MW7 MW9 MW10

Depth

COC No / misc

Containers V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G

Sample Date 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018

Sample Type Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Batch Number 1 1 1 1 1 1 1 1 1

Date of Receipt 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018

Dissolved Aluminium
 # 37 <20 <20 177 52 25 <20 39 48 <20 ug/l TM30/PM14

Dissolved Arsenic
 # 12.3 <2.5 <2.5 <2.5 <2.5 <2.5 5.4 <2.5 <2.5 <2.5 ug/l TM30/PM14

Dissolved Barium
 # 258 107 39 23 80 58 73 109 97 <3 ug/l TM30/PM14

Dissolved Boron 25 34 19 <12 32 17 31 26 19 <12 ug/l TM30/PM14

Dissolved Cadmium
 # <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM30/PM14

Dissolved Calcium
 # 91.0 370.3AA 153.3 100.4 158.5 94.0 91.4 72.3 124.1 <0.2 mg/l TM30/PM14

Total Dissolved Chromium
 # <1.5 7.1 6.5 <1.5 5.6 <1.5 7.6 <1.5 11.3 <1.5 ug/l TM30/PM14

Dissolved Cobalt
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM30/PM14

Dissolved Copper
 # <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 ug/l TM30/PM14

Total Dissolved Iron
 # 449 <20 <20 <20 <20 <20 <20 <20 <20 <20 ug/l TM30/PM14

Dissolved Lead
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM30/PM14

Dissolved Magnesium
 # 7.7 12.6 9.5 3.6 14.3 6.8 10.5 11.3 12.2 <0.1 mg/l TM30/PM14

Dissolved Manganese
 # 1315 8 12 <2 10 278 70 576 87 <2 ug/l TM30/PM14

Dissolved Mercury
 # <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM30/PM14

Dissolved Nickel
 # <2 <2 <2 <2 <2 <2 3 3 <2 <2 ug/l TM30/PM14

Dissolved Phosphorus
 # 25 17 <5 <5 29 65 138 <5 9 <5 ug/l TM30/PM14

Dissolved Potassium
 # 4.2 1.0 0.4 0.1 3.1 1.2 11.4 2.1 1.9 <0.1 mg/l TM30/PM14

Dissolved Selenium
 # <3 <3 6 5 27 <3 <3 <3 <3 <3 ug/l TM30/PM14

Dissolved Silver <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM30/PM14

Dissolved Sodium
 # 195.9 16.2 12.4 6.7 26.6 52.2 84.0 10.8 14.4 <0.1 mg/l TM30/PM14

Dissolved Strontium 621 1113 836 622 1194 528 2396 951 651 <5 ug/l TM30/PM14

Dissolved Tin <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM30/PM14

Dissolved Zinc
 # 16 <3 <3 <3 10 9 27 <3 <3 <3 ug/l TM30/PM14

Non Carbonate Hardness (permanent) (as CaCO3) 275 725 409 215 348 142 115 87 181 <1 mg/l TM30/PM0

Total Hardness Dissolved (as CaCO3) 260 979AA 423 266 456 264 273 228 361 <1 mg/l TM30/PM14

VOC TICs ND ND ND ND ND ND ND ND ND None TM15/PM10

Methyl Tertiary Butyl Ether
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ug/l TM15/PM10

Benzene
 # <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM15/PM10

Toluene
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM15/PM10

Ethylbenzene
 # <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

p/m-Xylene
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

o-Xylene
 # <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

Surrogate Recovery Toluene D8 114 117 121 119 117 120 119 115 105 <0 % TM15/PM10

Surrogate Recovery 4-Bromofluorobenzene 117 114 116 120 117 116 120 112 108 <0 % TM15/PM10

EPH (C8-C40)
 # 100 <10 <10

SV <10 <10 <10 <10 <10 <10 <10 ug/l TM5/PM30

C8-C40 Mineral Oil (Calculation) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 ug/l TM5/PM30

GRO (>C4-C8)
 # <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 ug/l TM36/PM12

GRO (>C8-C12)
 # <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 ug/l TM36/PM12

GRO (>C4-C12)
 # <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 ug/l TM36/PM12

Total Phenols HPLC <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 mg/l TM26/PM0

Dublin

Brigette Priestley

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

AWN Consulting

12/6379

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 9
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Client Name: Report : Liquid

Reference:

Location:

Contact: Liquids/products:  V=40ml vial, G=glass bottle, P=plastic bottle  

JE Job No.: 18/19889 H=H2SO4, Z=ZnAc, N=NaOH, HN=HN03

J E Sample No. 1-8 9-16 17-24 25-32 33-40 41-48 49-56 57-64 65-72

Sample ID MW1 MW2 MW3 MW4 MW5 MW6 MW7 MW9 MW10

Depth

COC No / misc

Containers V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G

Sample Date 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018

Sample Type Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Batch Number 1 1 1 1 1 1 1 1 1

Date of Receipt 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018

Fluoride 0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 mg/l TM173/PM0

Sulphate as SO4
 # 159.5 228.2 161.9 70.0 236.5 108.0 184.2 70.0 150.0 <0.5 mg/l TM38/PM0

Chloride
 # 214.2 44.2 32.5 8.6 46.6 52.2 41.8 8.5 26.8 <0.3 mg/l TM38/PM0

Nitrate as NO3
 # <0.2 5.6 2.0 2.4 4.9 3.2 54.8 5.1 1.9 <0.2 mg/l TM38/PM0

Nitrite as NO2
 # 0.17 <0.02 <0.02 <0.02 <0.02 <0.02 3.51 <0.02 <0.02 <0.02 mg/l TM38/PM0

Total Oxidised Nitrogen as N
 # <0.2 1.2 0.4 0.5 1.1 0.7 13.4 1.2 0.4 <0.2 mg/l TM38/PM0

Total Cyanide
 # <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 mg/l TM89/PM0

Total Ammonia as NH3
 # 2.56 0.08 <0.03 <0.03 0.06 0.05 1.06 0.07 <0.03 <0.03 mg/l TM38/PM0

Total Alkalinity as CaCO3
 # 272 396 260 306 582 498 204 352 260 <1 mg/l TM75/PM0

BOD (Settled)
 # 18 <1 <1 <1 1 1 2 <1 <1 <1 mg/l TM58/PM0

COD (Settled)
 # 40 34 34 21 31 18 40 25 20 <7 mg/l TM57/PM0

Dissolved Oxygen 6 9 10 10 7 10 9 9 9 <1 mg/l TM59/PM0

Electrical Conductivity @25C
 # 1196 1088 761 483 881 642 865 454 753 <2 uS/cm TM76/PM0

pH
 # 7.24 7.41 7.29 7.25 7.47 7.29 7.23 7.30 7.82 <0.01 pH units TM73/PM0

Total Organic Carbon
 # 6 4 <2 <2 3 <2 4 <2 <2 <2 mg/l TM60/PM0

LOD/LOR Units
Method

No.

Exova Jones Environmental

AWN Consulting

12/6379

Dublin

Brigette Priestley

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 9
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Client Name: VOC Report : Liquid

Reference:

Location:

Contact:

JE Job No.: 18/19889

J E Sample No. 1-8 9-16 17-24 25-32 33-40 41-48 49-56 57-64 65-72

Sample ID MW1 MW2 MW3 MW4 MW5 MW6 MW7 MW9 MW10

Depth

COC No / misc

Containers V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G V H HN P BOD G

Sample Date 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018 06/12/2018

Sample Type Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water Ground Water

Batch Number 1 1 1 1 1 1 1 1 1

Date of Receipt 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018 07/12/2018

VOC MS

Dichlorodifluoromethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Methyl Tertiary Butyl Ether
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ug/l TM15/PM10

Chloromethane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Vinyl Chloride
 # <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ug/l TM15/PM10

Bromomethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

Chloroethane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Trichlorofluoromethane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,1-Dichloroethene (1,1 DCE)
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Dichloromethane (DCM)
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM15/PM10

trans-1-2-Dichloroethene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,1-Dichloroethane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

cis-1-2-Dichloroethene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

2,2-Dichloropropane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

Bromochloromethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Chloroform
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1,1-Trichloroethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1-Dichloropropene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Carbon tetrachloride
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2-Dichloroethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Benzene
 # <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 ug/l TM15/PM10

Trichloroethene (TCE)
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2-Dichloropropane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Dibromomethane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Bromodichloromethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

cis-1-3-Dichloropropene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Toluene
 # <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ug/l TM15/PM10

trans-1-3-Dichloropropene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1,2-Trichloroethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Tetrachloroethene (PCE)
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,3-Dichloropropane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Dibromochloromethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2-Dibromoethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Chlorobenzene
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,1,1,2-Tetrachloroethane
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Ethylbenzene
 # <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

p/m-Xylene
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

o-Xylene
 # <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 ug/l TM15/PM10

Styrene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Bromoform
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

Isopropylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,1,2,2-Tetrachloroethane <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 ug/l TM15/PM10

Bromobenzene
 # <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2,3-Trichloropropane
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Propylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

2-Chlorotoluene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,3,5-Trimethylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

4-Chlorotoluene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

tert-Butylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2,4-Trimethylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

sec-Butylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

4-Isopropyltoluene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,3-Dichlorobenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,4-Dichlorobenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

n-Butylbenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2-Dichlorobenzene
 # <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

1,2-Dibromo-3-chloropropane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2,4-Trichlorobenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Hexachlorobutadiene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Naphthalene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 ug/l TM15/PM10

1,2,3-Trichlorobenzene <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 ug/l TM15/PM10

Surrogate Recovery Toluene D8 114 117 121 119 117 120 119 115 105 <0 % TM15/PM10

Surrogate Recovery 4-Bromofluorobenzene 117 114 116 120 117 116 120 112 108 <0 % TM15/PM10

Dublin

Brigette Priestley

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

AWN Consulting

12/6379

QF-PM 3.1.4 v11
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 9
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Notification of Deviating Samples

J E

 Job

 No.

Batch Depth
 J E Sample 

No.
Analysis Reason

Please note that only samples that are deviating are mentioned in this report.  If no samples are listed it is because none were deviating.

Only analyses which are accredited are recorded as deviating if set criteria are not met.

Exova Jones Environmental

12/6379

Dublin

Brigette PriestleyContact:

Sample ID

Client Name: AWN Consulting

Reference:

Location:

No deviating sample report results for job 18/19889

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 5 of 9
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JE Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our

MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations

of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS

accredited.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCl (1N) 

to reduce the pH of the sample to 2.0 - 2.5.  Any negative NP values are corrected to 0.

Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings 

listed in order of ease of fibre release.

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when

all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been

met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside

the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not 

been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered

indicative only, but this does not mean the data is not valid. 

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact

the laboratory if further details are required of the circumstances which have led to the removal of accreditation.    

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

Please note we are not a UK Drinking Water Inspectorate (DWI)  Approved Laboratory .

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

If you have not already done so, please send us a purchase order if this is required by your company.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite.  This may not be the case.  The calculation 

may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated

blanks.

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are

outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately. 

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable

containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and

any test results that may be compromised highlighted on your deviating samples report. 

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

18/19889

WATERS

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be

included unless we are requested to remove them. 

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C ±5°C unless

otherwise stated.  Moisture content for CEN Leachate tests are dried at 105°C ±5°C.

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,

clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable

limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but

the associated AQC passes this is assumed to be due to matrix effect.  Results are not surrogate corrected.

A dilution suffix indicates a dilution has been performed and the reported result takes this into account.  No further calculation is required.

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 9
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JE Job No.:

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

++

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

AA x5 Dilution

Outside Calibration Range

No Fibres Detected

Result outside calibration range, results should be considered as indicative only and are not accredited.

Results expressed on as received basis.

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

AQC Sample

Suspected carry over

Trip Blank Sample

Blank Sample

Client Sample

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

Calibrated against a single substance

Indicates analyte found in associated method blank.

ABBREVIATIONS and ACRONYMS USED

Matrix Effect

No Asbestos Detected.

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

No Determination Possible

None Detected (usually refers to VOC and/SVOC TICs).

Samples are dried at 35°C ±5°C

Analysis subcontracted to an Exova Jones Environmental approved laboratory.

Not applicable

ISO17025 (UKAS Ref No. 4225) accredited - UK.

Dilution required.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa.

MCERTS accredited.

18/19889

QF-PM 3.1.9 v34
Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 7 of 9
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JE Job No: 18/19889

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM5
Modified USEPA 8015B method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) with carbon banding within the range C8-C40 GC-FID. 
PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex.

TM5
Modified USEPA 8015B method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) with carbon banding within the range C8-C40 GC-FID. 
PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex. Yes

TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds 

(VOCs) by Headspace GC-MS.
PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  

TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds 

(VOCs) by Headspace GC-MS.
PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  
Yes

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM0 No preparation is required.

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM0 No preparation is required.

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM14
Analysis of waters and leachates for metals by ICP OES/ICP MS. Samples are filtered for 

dissolved metals and acidified if required.

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM14
Analysis of waters and leachates for metals by ICP OES/ICP MS. Samples are filtered for 

dissolved metals and acidified if required.
Yes

TM36

Modified US EPA method 8015B. Determination of Gasoline Range Organics (GRO) in 

the carbon  chain range of C4-12 by headspace GC-FID. MTBE by GCFID co-elutes with 

3-methylpentane if present and therefore can give a false positive. Positive MTBE results 

can be confirmed using GCMS.  

PM12
Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.
Yes

TM38

Soluble Ion analysis using Discrete Analyser. Modified US EPA methods 325.2 

(Chloride), 375.4 (Sulphate), 365.2 (o-Phosphate), 353.1 (TON), 354.1 (Nitrite), 350.1 

(NH4+) comparable to BS ISO 15923-1, 7196A (Hex Cr)

PM0 No preparation is required. Yes

Exova Jones Environmental Method Code Appendix

QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 8 of 9
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JE Job No: 18/19889

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM57

Modified US EPA Method 410.4. Comparable with ISO 15705:2002. Chemical Oxygen 

Demand is determined by hot digestion with  Potassium Dichromate and measured 

spectrophotometerically.

PM0 No preparation is required. Yes

TM58

APHA Standard Methods for the extraction of water and waste water (SMEWW) 5210B. 

Comparible with ISO 5815:1989. Measurement of Biochemical Oxygen Demand. When 

cBOD (Carbonaceous BOD) is requested a nitrification inhibitor is added which prevents 

the oxidation of reduced forms of nitrogen, such as ammonia, nitrite and organic nitrogen 

which exert a nitrogenous demand.

PM0 No preparation is required. Yes

TM59 Determination of Dissolved Oxygen using the Hach HQ30D Oxygen Meter PM0 No preparation is required.

TM60

TC/TOC analysis of Waters by High Temperature Combustion followed by NDIR 

detection. Based on the following modified standard methods: USEPA 9060, APHA 

Standard Methods for Examination of Water and Wastewater 5310B, ASTM D 7573,  

and USEPA 415.1.

PM0 No preparation is required. Yes

TM73
Modified US EPA methods 150.1 and 9045D and BS1377:1990. Determination of pH by 

Metrohm automated probe analyser.
PM0 No preparation is required. Yes

TM75
Modified US EPA method 310.1. Determination of Alkalinity by Metrohm automated 

titration analyser.
PM0 No preparation is required. Yes

TM76
Modified US EPA method 120.1. Determination of Specific Conductance by Metrohm 

automated probe analyser.
PM0 No preparation is required. Yes

TM89

Modified USEPA method OIA-1667. Determination of cyanide by Flow Injection Analyser.  

Where WAD cyanides are required a Ligand displacement step is carried out before 

analysis.

PM0 No preparation is required. Yes

TM173 Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 340.2 PM0 No preparation is required.

Exova Jones Environmental Method Code Appendix

QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 9 of 9
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Certificate Of Analysis

Page 1 of 10

Shane Reynolds
Laboratory Manager

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Clonee

12/6379

Please find attached the results for the samples received at our laboratory on 06/12/2018.

Issue Number:

06/12/2018

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

Brigette Priestley

Customer

18-50240

1

13 December 2018

Job Number:

Report Date:

PO Number:

Site:

Date Samples Received:

Should you have any queries regarding the report or require any further services, we would be happy to discuss
your requirements. For additional information about the company please log-on to our website at the above
address.

Thank you for choosing City Analysts Limited. We look forward to assisting you again.

Authorised By: Authorised Date: 13 December 2018

Notes:

Results relate only to the items tested.
Information on methods of analysis and performance characteristics is available on request.
Any opinions or interpretations indicated are outside the scope of our INAB accreditation.
This test report shall not be reproduced except in full or with written approval of City Analysts Limited.

Template: 1146 Revision:  018
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Parameter Result Units

421375

18-50240

06/12/2018

MW1

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 06/12/2018

Clonee

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

19 cfu/100mlD/D1214# Clostridium perfringens06/12/2018 -

11300.0 MPN/100mlD/D1201# Coliforms06/12/2018 -

4.1 MPN/100mlD/D1201# E.coli06/12/2018 -

6 cfu/100mlD/D3221# Faecal Coliforms06/12/2018 -

7 cfu/100mlD/D1205 Faecal Streptococci06/12/2018 -

Page 2 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

421376

18-50240

06/12/2018

MW2

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 06/12/2018

Clonee

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

57 cfu/100mlD/D1214# Clostridium perfringens06/12/2018 -

108900.0 MPN/100mlD/D1201# Coliforms06/12/2018 -

3.1 MPN/100mlD/D1201# E.coli06/12/2018 -

3 cfu/100mlD/D3221# Faecal Coliforms06/12/2018 -

28 cfu/100mlD/D1205 Faecal Streptococci06/12/2018 -

Page 3 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

421377

18-50240

06/12/2018

MW3

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 06/12/2018

Clonee

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

5 cfu/100mlD/D1214# Clostridium perfringens06/12/2018 -

111.2 MPN/100mlD/D1201# Coliforms06/12/2018 -

< 1.0 MPN/100mlD/D1201# E.coli06/12/2018 -

< 1 cfu/100mlD/D3221# Faecal Coliforms06/12/2018 -

10 cfu/100mlD/D1205 Faecal Streptococci06/12/2018 -

Page 4 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

421378

18-50240

06/12/2018

MW4

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 06/12/2018

Clonee

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

< 1 cfu/100mlD/D1214# Clostridium perfringens06/12/2018 -

228.2 MPN/100mlD/D1201# Coliforms06/12/2018 -

7.4 MPN/100mlD/D1201# E.coli06/12/2018 -

9 cfu/100mlD/D3221# Faecal Coliforms06/12/2018 -

3 cfu/100mlD/D1205 Faecal Streptococci06/12/2018 -

Page 5 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

421379

18-50240

06/12/2018

MW5

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 06/12/2018

Clonee

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

21 cfu/100mlD/D1214# Clostridium perfringens06/12/2018 -

28510.0 MPN/100mlD/D1201# Coliforms06/12/2018 -

10.3 MPN/100mlD/D1201# E.coli06/12/2018 -

8 cfu/100mlD/D3221# Faecal Coliforms06/12/2018 -

15 cfu/100mlD/D1205 Faecal Streptococci06/12/2018 -

Page 6 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

421380

18-50240

06/12/2018

MW6

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 06/12/2018

Clonee

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

14 cfu/100mlD/D1214# Clostridium perfringens06/12/2018 -

27.2 MPN/100mlD/D1201# Coliforms06/12/2018 -

< 1.0 MPN/100mlD/D1201# E.coli06/12/2018 -

< 1 cfu/100mlD/D3221# Faecal Coliforms06/12/2018 -

4 cfu/100mlD/D1205 Faecal Streptococci06/12/2018 -

Page 7 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

421381

18-50240

06/12/2018

MW7

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 06/12/2018

Clonee

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

3 cfu/100mlD/D1214# Clostridium perfringens06/12/2018 -

173290.0 MPN/100mlD/D1201# Coliforms06/12/2018 -

< 1.0 MPN/100mlD/D1201# E.coli06/12/2018 -

< 1 cfu/100mlD/D3221# Faecal Coliforms06/12/2018 -

9 cfu/100mlD/D1205 Faecal Streptococci06/12/2018 -

Page 8 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

421383

18-50240

06/12/2018

MW9

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 06/12/2018

Clonee

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

< 1 cfu/100mlD/D1214# Clostridium perfringens06/12/2018 -

9.5 MPN/100mlD/D1201# Coliforms06/12/2018 -

< 1.0 MPN/100mlD/D1201# E.coli06/12/2018 -

< 1 cfu/100mlD/D3221# Faecal Coliforms06/12/2018 -

2 cfu/100mlD/D1205 Faecal Streptococci06/12/2018 -

Page 9 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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Parameter Result Units

421384

18-50240

06/12/2018

MW10

Lab Reference Number:

Report Reference:

Sample Description:

Site /

Method Ref.

Site:

Sample Type: Ground

Date of Sampling: 06/12/2018

Clonee

City Analysts Limited,
Pigeon House Road,
Ringsend,
Dublin 4.

Tel:   (01) 613 6003
Fax:   (01) 613 6008

Email:
reports@cityanalysts.ie

www.cityanalysts.ie

AWN Consulting
The Tecpro Building
IDA Business & Technology Park
Clonshaugh
Dublin
17

Brigette Priestley

Customer

Report Version: 1

Certificate Of Analysis

Analysis

Start Date

Date Sample Received:

PV Value
(Drinking

Water Only)

< 1 cfu/100mlD/D1214# Clostridium perfringens06/12/2018 -

2.0 MPN/100mlD/D1201# Coliforms06/12/2018 -

< 1.0 MPN/100mlD/D1201# E.coli06/12/2018 -

< 1 cfu/100mlD/D3221# Faecal Coliforms06/12/2018 -

< 1 cfu/100mlD/D1205 Faecal Streptococci06/12/2018 -

Page 10 of 10

# = INAB Accredited, U = UKAS Accredited, * = Subcontracted

Note:
PV Value is the parametric value, taken from European Communities, (Drinking Water) Regulations, 2014. S.I. No. 122 of 2014 and relates only to drinking water
samples.
For queries on results, please contact us within two weeks of the report date to ensure that we can accommodate your query  as samples cannot be stored
indefinitely.
NAC & ATC - No abnormal change and acceptable to customers.
TVC - Total viable count
Site D = Analysed at City Analysts Dublin. Site S = Analysed at City Analysts Shannon
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