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EXECUTIVE SUMMARY 

 
 

AWN Consulting was commissioned by John Dillon of Tobin Consulting Engineers to 
carry out volatile organic compounds (VOCs) monitoring at five locations adjacent to an 
old landfill in Newcastle West, Co. Limerick. Active monitoring over a 2 hour period was 
carried out at each location and passive monitoring over a 30 day period was carried 
out at three of the five locations.   

 
Council Directive 2008/50/EC has set a benzene ambient air quality standard of 5 

g/m3 as an annual mean.  Benzene concentrations over the 30 day sampling period 
were found to exceed this annual mean ambient air quality standard at Location 1 and 
Location 2. The concentration of benzene at Location 1 was 60 µg/m3 which is 1200% 
of the ambient mean air quality standard. The concentration of benzene at Location 2 
was  5.9 µg/m3 which 118% of the ambient mean air quality standard.   Extended 
monitoring over a longer period would be required in order to determine compliance 
with the annual mean air quality standard for benzene at both Location 1 and Location 
2. 
 
With regards to all other VOCs assessed and all other sampling locations, measured 
levels of VOCs were below the respective Environmental Assessment Levels over both 
the short-term and long-term sampling periods.    
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1.0 INTRODUCTION 

 
AWN Consulting were commissioned by John Dillon of Tobin Consulting Engineers 
to carry out VOC monitoring at five locations adjacent to an old landfill site in 
Newcastle West, Co. Limerick. Active monitoring over a 2 hour period was carried 
out at each location and passive monitoring over a 30 day period was carried out at 
three of the locations. Active monitoring was carried out on the 04/06/13 and 
passive monitoring was conducted between 04/06/13 – 04/07/13.  

 
 
2.0 SAMPLING DETAILS 

 
A survey for VOCs was carried out over a 30-day period at three locations adjacent 
to the old landfill site (locations 1-3), each of these locations were on residential 
property. Active monitoring was conducted over a two-hour period from 
approximately 1pm to 3pm at locations 1 -3.  Passive monitoring was also 
undertaken at locations 1 – 3 and at two additional locations (locations 4 - 5) which 
were adjacent to two gas wells on the old landfill site. A map of the monitoring 
locations is shown in Figure 1. Details of the monitoring locations is outlined in 
Table 1.  
 

 
 

Sampling Location Details 

Location 1 Garage on property of Paddy McCoy 

Location 2 Garage on property of Gerry Sheehan 

Location 3 Foinavon House 

Location 4 Gas Well 1 (GW01) 

Location 5 Gas Well 2 (GW02) 
Table 1 Details of Monitoring Locations 
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3.0 MONITORING METHODOLOGY 
 
3.1 VOCs  

 
Monitoring for VOCs was carried out based on NIOSH Method 2549. Active 
sampling was carried out over a 2-hour period on 04/06/13 using SKC universal 
sampling pumps onto anasorb CSC coconut charcoal tubes at five static locations 
(locations 1 - 5). Sampling was undertaken at approximately 50 ml/min for 120 
minutes giving a total volume sampled of 6 litrers which is the maximum volume 
outlined in NIOSH method 2549 in order to avoid overload of the adsorbent.  These 
charcoal tubes were analysed at a UKAS accredited laboratory (ESG Laboratories, 
Staffordshire) using gas chromatography / mass spectrometry (GCMS). Passive 
Sampling was carried out over a 30-day period between 04/06/13 – 04/07/13 using 
ATD tubes at three static locations (locations 1-3).  
 
Council Directive 2008/50/EC has set a benzene ambient air quality standard of 5 

g/m3 as an annual mean to be complied with in the ambient environment. 
 
However, no statutory air quality standards for the individual organic compounds 
exist in Irish legislation (except benzene). In the absence of statutory standards, it is 
common practice to reference other suitable authorities such as the World Health 
Organisation (WHO) or derive an ambient air quality guideline from occupational 
exposure limits (OEL). 
 
Although the WHO has ambient air quality guidelines for a small range of volatile 
organic compounds, guidance has been issued by the UK Environment Agency 
entitled “IPPC Environmental Assessment and Appraisal of BAT” (Environment 
Agency, 2003) for an extensive range of organic compounds.  The guidance 
outlines the approach for deriving both short-term and long-term environmental 
assessment levels (EAL).  In relation to the long-term (annual) EAL, this can be 
derived by applying a factor of 100 to the 8-hour OEL.  The factor of 100 allows for 
both the greater period of exposure and the greater sensitivity of the general 
population. For short-term (1-hour) exposure, the EAL is derived by applying a 
factor of 10 to the short term exposure limit (STEL). In this case, only the sensitivity 
of the general population needs be taken into account as there is no need for 
additional safety factors in terms of the period of exposure. Where STELs are not 
listed then a value of 3 times the 8-hour time weighted average occupational 
exposure limit may be used. No occupational exposure standards can be identified 
for certain compounds.  
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4.0 RESULTS 
 
4.1 VOCs – Passive Monitoring. 

 
Concentrations of a suite of VOCs measured over a 30-day sampling period at three 
locations between 04/06/13 – 04/07/13 are shown in Table 2 - 4. 

 
The ESG analytical method used to determine ambient VOC levels in air considered 
a suite of 62 compounds comprising numerous VOCs, halogenated VOCs, alkanes 
and alkenes. Appendix 2 contains the ESG Laboratory report presenting the 
laboratory results for the full suite of VOCs considered during the analytical 
determination.  
 
The long term environment assessment levels (EALs) for air (for the protection of 
human health) for each compound detected in the VOC suite, as set by the IPPC 
Horizontal Guidance Note for Environmental Assessment and Appraisal of BAT, are 
presented in Tables 2 - 4.  The majority of the 62 compounds in the suite were not 
detected (see Appendix 2).  A small number of the detected compounds do not 
have a corresponding long term EAL and thus have been excluded from the results.  
 
21 of the 62 compounds in the VOC suite were detected at Location 1. 16 of the 21 
detected VOCs are presented here as there are no established long term EALs for 5 
of the VOCs detected at this location. Excluding benzene, the measured 
concentrations for these compounds were lower than their associated EALs (as 
shown in Table 2). Of those compounds detected, individual concentrations reached 
at most 37% of their limit values (for toulene).  However, with regards to benzene, 
the measured concentration for this compound exceeded the ambient air quality 
standard for benzene, reaching 1200% of the annual limit value. 
 
16 of the 62 compounds in the VOC suite were detected at Location 2. 13 of the 16 
detected VOCs are presented here as there are no established long term EALs for 3 
of the VOCs detected at this location. Excluding benzene, the measured 
concentrations for these compounds were lower than their associated EALs (as 
shown in Table 3). Of those compounds detected, individual concentrations reached 
at most 5% of their limit values (for toulene). However, with regards to benzene, the 
measured concentration for this compound exceeded the ambient air quality 
standard for benzene, reaching 118% of the annual limit value. 
 
17 of the 62 compounds in the VOC suite were detected at Location 3. 13 of the 17 
detected VOCs are presented here as there are no established long term EALs for 4 
of the VOCs detected at this location. The measured concentrations for these 
compounds were lower than their associated EALs (as shown in Table 4). Of those 
compounds detected, individual concentrations reached at most 1% of their limit 
values (for toulene).   

 
In summary, the results show that at two locations benzene was measured over a 
30 day period at an ambient concentration in excess of the annual mean ambient air 
quality standard for benzene. This occurred at Location 1 and Location 2 where the 
levels of benzene reached 1200% and 118% respectively of the ambient air quality 
standard for benzene.  Extended monitoring over a longer period would be required 
in order to determine compliance with the annual mean air quality standard for 
benzene at both Location 1 and Location 2. 
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Parameter 
Concentration 

(µg/m
3
) 

Long Term EAL 
(µg/m

3
) 

Percentage of EAL (%) 

Propan-2-ol 3.4 9,990 0.03% 

n-Pentane 23.9 30,000 0.08% 

n-Hexane 24.5 720 3.4% 

n-Heptane 24.9 20,850 0.12% 

n-Octane 11.2 14,500 0.08% 

n-Nonane 38.5 10,500 0.37% 

Dichloromethane 11.4 700 1.6% 

Benzene 60.0 5 1200% 

Toulene 703.6 1,910 36.8% 

Ethylbenzene 82.4 4,410 1.9% 

m and p-Xylene 406.4 4,410 9.2% 

Styrene 4.5 800 0.57% 

o-Xylene 150.5 4,410 3.4% 

1,3,5-Trimethylbenzene 19.1 1,250 1.5% 

1,2,4-Trimethylbenzene 65.2 1,250 5.2% 

Naphthalene 4.4 530 0.84% 

Table 2 Results of VOC Monitoring at Location 1 (Compounds above detection threshold only). 
 
 
 

Parameter 
Concentration 

(µg/m
3
) 

Long Term EAL 
(µg/m

3
) 

Percentage of EAL (%) 

Propan-2-ol 2.4 9,990 0.02% 

n-Hexane 7.1 720 0.99% 

n-Heptane 3.8 20,850 0.02% 

n-Octane 2.4 14,500 0.02% 

n-Nonane 2.8 10,500 0.03% 

Dichloromethane 7.5 700 1.07% 

Benzene 5.9 5 118% 

Toulene 86.9 1,910 4.6% 

Ethylbenzene 5.2 4,410 0.12% 

m and p-Xylene 27.1 4,410 0.61% 

o-Xylene 9.0 4,410 0.2% 

1,3,5-Trimethylbenzene 0.8 1,250 0.06% 

1,2,4-Trimethylbenzene 2.2 1,250 0.18% 

Table 3 Results of VOC Monitoring at Location 2 (Compounds above detection threshold only). 
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Parameter 
Concentration 

(µg/m
3
) 

Long Term EAL 
(µg/m

3
) 

Percentage of EAL (%) 

Propan-2-ol 1.9 9,990 0.02% 

n-Hexane 4.3 720 0.6% 

n-Heptane 1.0 20,850 0.005% 

n-Nonane 2.8 10,500 0.03% 

Dichloromethane 5.7 700 0.82% 

Toulene 21.3 1,910 1.1% 

Ethylbenzene 2.3 4,410 0.05% 

m and p-Xylene 11.4 4,410 0.26% 

Styrene 0.9 800 0.11% 

o-Xylene 4.5 4,410 0.10% 

1,3,5-Trimethylbenzene 0.8 1,250 0.06% 

1,2,4-Trimethylbenzene 2.6 1,250 0.21% 

Naphthalene 1.1 530 0.21% 

Table 4 Results of VOC Monitoring at Location 3 (Compounds above detection threshold only). 

 
 
 

4.2 VOCs – Active Monitoring 
 

Concentrations of a suite of VOCs measured over a 2-hour sampling period at five 
locations on the 04/06/13 are shown in Table 5.   

 
The ESG analytical method used to determine ambient VOC and hydrocarbon 
levels in air aimed to detect the top 20 most abundant analytes present on the tube. 
Appendix 3 contains the ESG Laboratory report presenting the laboratory results for 
detection of the top 20 most abundant VOCs present on the charcoal tubes.  
 
The resulting concentrations from each of the sampled locations were all below the 
limit of detection.  

 
 

Analytes Location 1 Front (µg/m
3
) Location 1 Back-up (µg/m

3
) 

VOCs <1225 <1225 

 Location 2 Front (µg/m
3
) Location 2 Back-up (µg/m

3
) 

VOCs <758 <758 

 Location 3 Front (µg/m
3
) Location 3 Back-up (µg/m

3
) 

VOCs <801 <801 

 Location 4 Front (µg/m
3
) Location 4 Back-up (µg/m

3
) 

VOCs <833 <833 

 Location 5 Front (µg/m
3
) Location 5 Back-up (µg/m

3
) 

VOCs <817 <817 

Table 5 Results of Active VOC Monitoring at 5 locations  
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5.0 DISCUSSION 

 
Council Directive 2008/50/EC has set a benzene ambient air quality standard of 5 

g/m3 as an annual mean.  Benzene concentrations over the 30 day sampling 
period were found to exceed this annual mean ambient air quality standard at 
Location 1 and Location 2. The concentration of benzene at Location 1 was 60 
µg/m3 which is 1200% of the ambient mean air quality standard. The concentration 
of benzene at Location 2 was  5.9 µg/m3 which 118% of the ambient mean air 
quality standard.   Extended monitoring over a longer period would be required in 
order to determine compliance with the annual mean air quality standard for 
benzene at both Location 1 and Location 2. 
 
Environmental Assessment Levels (EALs) values have been set for a range of VOC 
compounds in order to provide a basis for ensuring the protection of human health 
in the ambient environment. With reference to Appendix D of the IPPC 
Environmental Assessment and Appraisal of BAT, the appropriate EAL, where 
available, has been applied for comparison with measured concentrations.  
 
With regards to all other VOCs assessed and all other sampling locations, 
measured levels of VOCs were below the respective Environmental Assessment 
Levels over both the short-term and long-term sampling periods.    

 
 

6.0 CONCLUSIONS  
 
The concentration of benzene at Locations 1 and 2 was in excess of the annual 
mean ambient mean air quality standard for benzene.   Extended monitoring over a 
longer period would be required in order to determine compliance with the annual 
mean air quality standard for benzene at both Location 1 and Location 2. 
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APPENDIX 1 

SAMPLING AND ANALYSIS - METHODS AND DETAILS 

 

A.1.1 Location of Sampling 

R521 Churchtown Road, 

Newcastle West, 

Co. Limerick, 

 
A.1.2 Date of Sampling 

4th June 2013 – 4th July 2013 
 

A.1.3 Personnel Present During Sampling 

Sean McMahon, AWN Consulting 
 

A.1.4 Personnel Involved in Analysis 

Sean McMahon, AWN Consulting 

Dr. Edward Porter, AWN Consulting 

Environmental Scientifics Group Laboratories, Staffordshire 

 
A.1.5 Instrumentation 

SKC Universal Sampling Pumps 

Multi-bed Sorbent Tubes 

Anasorb CSC Coconut Charcoal Tubes 
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APPENDIX 2 

LABORATORY RESULT SHEET (PASSIVE MONITORING) 
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APPENDIX 3 

LABORATORY RESULT SHEET (ACTIVE MONITORING) 
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