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1. INTRODUCTION: 

 

Enva Ireland Ltd. (Enva) operate a waste recovery facility at Clonminam Industrial Estate, 

Portlaoise which is licensed under the EPA Waste Licence (Reg. No. 184-1).   Schedule D 

of the company’s licence requires an annual Environmental Noise Survey to be undertaken.  

 

At the request of Mr. Kevin Coll of Enva Ireland Ltd., Wright Environmental Services 

carried out this Noise Survey on the 24th November 2016.  

 

This report presents and interprets the results of the survey with reference to the company’s 

Waste Licence noise criteria. The methodology used for the survey is described in Appendix 

I. Instrumentation and calibration is described in Appendix II. Monitoring locations are 

shown in the site map in Appendix III.  
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2. SUMMARY 

 

Enva are required by their EPA Waste Licence (Reg. No. 184-1) to have an annual 

Environmental Noise Survey undertaken.   Wright Environmental Services carried out this 

survey on the 24th November 2016. Table 1 outlines the monitoring plan. Table 2 

summarises the noise levels measured at each location and exams the results in relation to 

the noise criteria set the company’s EPA Waste Licence.  

 

The results for each sampling location passed the licence criteria. It is therefore concluded 

that Enva Ireland Ltd. are in compliance with the noise criteria set out in their EPA Waste 

Licence (Reg. No. 184-1).  

 

 

 

Table 1   

   
N1 

boundary location 
N2 

boundary location 
N3 

boundary location 

N4 
noise sensitive 

location 

N5 
abandoned  

noise sensitive location 

Day Time 

Survey 

3 sampling 

periods 

3 sampling 

periods 

3 sampling 

periods 

3 sampling 

periods 

3 sampling 

periods 

Night Time 

Survey 

2 sampling 

periods 

2 sampling 

periods 

2 sampling 

periods 

2 sampling 

periods 

2 sampling 

periods 
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Table 2 – Summary of noise monitoring results

Location Leq Range 

Day 

Leq Range 

Night 

Dominant Noise Sources Pass/Fail Rational 

Licence criteria: 57dB(A) Daytime and 47dB(A) at Noise Sensitive Locations (NSL) 

N1 52-55 43-44 Distant traffic, vehicle 

movement onsite (day) 

Pass Below the criteria noise levels 

N2 54-56 48-49 Distant traffic, fan noise 

from neighbouring facility 

(night), vehicle movement 

onsite (day) and from 

neighbouring facility (day), 

onsite boiler (day) 

Pass Noise levels were below the criteria levels during the day. 

Examining the night levels, noise levels were above 

47dB(A). However this limit is set for NSL (nearest NSL 

>250m).  Using the inverse square law, noise levels (if 

attributable to onsite activity) would be reduced well 

below the limit over this distance. There was no noise 

audible from Enva at this point during the night survey. 

N3 50-52 40-41 vehicle maintenance in train 

yard (day),  distant traffic 

Pass Below the criteria noise levels 

N4 

 

50-54 39-40 Passing and distant traffic, 

industrial noise 

Pass Below the criteria noise levels. Enva not audible at this 

location 

N5 52-54 42-43 Distant traffic, vehicle 

movement onsite (day) 

Pass Below the criteria noise levels 
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3. MONITORING RESULTS AND DISCUSSION: 

 

Wright Environmental Services carried out the day and night Environmental Noise 

Survey. The monitoring locations are described below and are shown in the site map in 

Appendix III.    

 

Location N1:Along the mid western site boundary.  

Location N2: In the corner of the site, along the south eastern boundary  

Location N3:In the corner of the site, along the north eastern boundary.  

Location N4:Nearby residential area, east/south east of Enva, on the corner of Knockmay 

Road and Marian Avenue.  The railway yard is the main land use between Enva in this 

monitoring location.  

Location N5:North west of Enva site, on the corner with access road for Rowan halting 

site (currently deserted). Note access to this point is now restricted, therefore monitoring 

was carried out at the barrier, blocking access to this point (see map in Appendix III).  

 

 

The following "A-Weighted" data was determined for each discrete sampling period.  

 

L eq : The equivalent continuous noise level for the measurement period.  

(This is defined as the sound level of a steady sound having the same energy 

as a fluctuating sound over the specified measuring period). 

L 1 : The noise level exceeded for 1% of the measurement period.   

  (This parameter gives a good indication of typical maximum levels.) 

L 10 : The noise level exceeded for 10% of the measurement period. 

L 90 : The noise level exceeded for 90% of the measurement period.  

   (This is taken to represent the background noise level). 

 

Detailed results are  presented in the Tables  below along with appropriate comments 

regarding noise in the monitoring environment.  
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Table 3  

N1 - Monitoring Location  

Start 

Time 

t = 30mins 

Leq 

(dBA) 

L1 

(dBA) 

L10 

(dBA) 

L90 

(dBA) 
Comments  

17.05 55 61 57 49 

Dominant Noise: distant traffic (particularly from the S/SW), vehicle movement onsite and in/out Enva 

Onsite Noise: forklift, 2 HGV in/out vehicle movement, low hum 

Offsite Noise: 3 trains and 3 cars pass nearby,  distant traffic noise  

DAY 17.35 54 62 55 48 

Dominant Noise: distant traffic (particularly from the S/SW), vehicle movement onsite  

Onsite Noise: forklift, low hum 

Offsite Noise: 2 trains and 2 cars pass nearby,  distant traffic noise  

18.05 52 59 54 48 

Dominant Noise: distant traffic (particularly from the S/SW) 

Onsite Noise: forklift, low hum 

Offsite Noise: 2 trains and 2 cars pass nearby,  distant traffic noise 

23:26 43 49 44 40 

Dominant Noise: distant traffic (particularly from the S/SW) 

Onsite Noise: occasional hum from the compressor near cardboard compactor 

Offsite Noise: 1 train passes (slowly) 
NIGHT 

23:56 44 51 46 41 

Dominant Noise: distant traffic (particularly from the S/SW) 

Onsite Noise: occasional hum from the compressor near cardboard compactor 

Offsite Noise: 1 train passes, HGV on idle beyond Emo Oil (approx. 5 mins) 
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Table 4  

N2 - Monitoring Location  

Start 

Time 

t = 30mins 

Leq 

(dBA) 

L1 

(dBA) 

L10 

(dBA) 

L19 

(dBA) 
Comments  

12:56 56 64 58 52 

Dominant Noise: vehicle movement onsite and from neighbouring facility, onsite boiler   

Onsite Noise: forklift, vehicle movement, boiler 

Offsite Noise: vehicle movement next door, distant traffic noise, construction noise from neighbours (west) 

DAY 13:29 55 63 58 51 

Dominant Noise: vehicle movement onsite and from neighbouring facility, onsite boiler   

Onsite Noise: forklift, vehicle movement, boiler 

Offsite Noise: vehicle movement next door, distant traffic noise, construction noise from neighbours (west) 

14:05 54 61 57 51 

Dominant Noise: vehicle movement onsite and from neighbouring facility, onsite boiler   

Onsite Noise: forklift, vehicle movement, boiler 

Offsite Noise: vehicle movement next door, distant traffic noise, construction noise from neighbours (west) 

22:00 49 53 51 47 

Dominant Noise: fan noise in neighbouring facility, distant traffic    

Onsite Noise: No noise audible from Enva 

Offsite Noise: fan noise in neighbouring facility, distant traffic    
NIGHT 

22:30 48 52 50 47 

Dominant Noise: fan noise in neighbouring facility, distant traffic    

Onsite Noise: No noise audible from Enva 

Offsite Noise: fan noise in neighbouring facility, distant traffic, distant train  
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Table 5 

N3 - Monitoring Location  

Start 

Time 

t = 30mins 

Leq 

(dBA) 

L1 

(dBA) 

L10 

(dBA) 

L90 

(dBA) 
Comments  

13:12 52 59 54 46 

Dominant Noise: vehicle maintenance in train yard (engine noise) 

Onsite Noise: forklift, vehicle movement (distant) 

Offsite Noise: vehicle maintenance in train yard (engine noise), 2 trains pass, distant traffic 

DAY 13:42 52 58 53 45 

Dominant Noise: vehicle maintenance in train yard (engine noise) 

Onsite Noise: forklift, vehicle movement (distant), talking/people movement  

Offsite Noise: vehicle maintenance in train yard (engine noise), 1 trains pass, distant traffic, plane passes overhead 

14:14 50 58 53 44 

Dominant Noise: vehicle maintenance in train yard (engine noise) 

Onsite Noise: forklift, vehicle movement (distant) 

Offsite Noise: vehicle maintenance in train yard (engine noise),  distant traffic 

22:10 41 47 44 38 

Dominant noise: Distant traffic noise.  

Onsite Noise: no noise audible from Enva.  

Offsite Noise: Distant traffic noise 
NIGHT 

22:40 40 44 42 37 

Dominant noise: Distant traffic noise.  

Onsite Noise: no noise audible from Enva.  

Offsite Noise: Distant traffic noise 
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Table 6 

N4 - Monitoring Location  

Start 

Time 

t = 30mins 

Leq 

(dBA) 

L1 

(dBA) 

L10 

(dBA) 

L90 

(dBA) 
Comments  

18:51 54 63 57 46 

Dominant Noise: passing traffic and distant traffic 

Onsite Noise: No noise audible from Enva 

Offsite Noise: approximately 35 cars pass, distant traffic  

DAY 19:21 53 62 56 44 

Dominant Noise: passing traffic and distant traffic 

Onsite Noise: No noise audible from Enva 

Offsite Noise: approximately 30 cars pass, distant traffic 

19:51 50 60 54 42 

Dominant Noise: passing traffic and distant traffic 

Onsite Noise: No noise audible from Enva 

Offsite Noise: approximately 28 cars pass, distant traffic 

00:40 40 44 41 36 

Dominant Noise: industrial noise to south and distant traffic 

Onsite Noise: No noise audible from Enva 

Offsite Noise: approximately 4 cars pass, distant traffic 
NIGHT 

01:10 39 44 40 35 

Dominant Noise: industrial noise to south and distant traffic 

Onsite Noise: No noise audible from Enva 

Offsite Noise: approximately 2 cars pass, distant traffic 
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Table 7 

N5 - Monitoring Location  

Start 

Time 

t = 30mins 

Leq 

(dBA) 

L1 

(dBA) 

L10 

(dBA) 

L90 

(dBA) 
Comments  

17.05 54 60 56 47 

Dominant Noise: distant traffic (particularly from the S/SW), vehicle movement onsite and in/out Enva 

Onsite Noise: forklift, 2 HGV in/out vehicle movement, low hum 

Offsite Noise: 3 trains and 3 cars pass nearby,  distant traffic noise  

DAY 17.35 53 60 56 46 

Dominant Noise: distant traffic (particularly from the S/SW), vehicle movement onsite  

Onsite Noise: forklift, low hum 

Offsite Noise: 2 trains and 2 cars pass nearby,  distant traffic noise  

18.05 52 59 54 46 

Dominant Noise: distant traffic (particularly from the S/SW) 

Onsite Noise: occationa 

Offsite Noise: 2 trains and 2 cars pass nearby,  distant traffic noise 

23:26 42 48 43 40 

Dominant Noise: distant traffic (particularly from the S/SW) 

Onsite Noise: occasional hum from the compressor near cardboard compactor 

Offsite Noise: 1 train passes (slowly) 
NIGHT 

23:56 43 49 45 40 

Dominant Noise: distant traffic (particularly from the S/SW) 

Onsite Noise: occasional hum from the compressor near cardboard compactor 

Offsite Noise: 1 train passes, HGV on idle beyond Emo Oil (approx. 5 mins) 
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In accordance with their waste licence, Enva are required to comply with maximum noise 

limit values. Criterion noise levels are set for day and night time, for noise measured at 

Noise Sensitive Locations (NSLs). The criterion noise levels are presented in Schedule C of 

the licence as follows: 

Day     55    dB(A) LAeq(30 minutes) 

Night   45   dB(A) LAeq(30 minutes) 

 

Section 7.7.1 states that noise from the facility should not exceed this level by more than 

2dB(A).  

7.1.1 Noise from the activity shall not give rise to sound pressure levels 

(LAeq 30min) measured at noise sensitive locations which exceed the limit 

value(s) by more than 2dB(A). 

 

Noise levels were below the limit values at N1,N3,N4 and N5. Noise levels were above 

the 47dB(A) during the night time survey at N4. This limit is set for noise sensitive 

location, the nearest of which is greater than 250m. Using the inverse square law (see 

Appendix I), noise levels (if attributable to onsite activity) would be reduced well below 

the limit over this distance. However there was no noise audible from Enva at this location 

during the night time survey. Therefor it is concluded that that noise levels measured at 

this location are in compliance with licence criteria.  

 

Section 6.7 of the company’s licence states that  

 

“There shall be no clearly audible tonal component or impulsive component in the 

noise emissions from the activity at the noise sensitive locations.” 

 

The noise was examined at each of the monitoring locations to investigate the presence of 

tones. No tones were identified from Enva.  

 

It is therefore concluded that Enva Ireland Ltd. are in compliance with the noise criteria set 

out in their EPA Waste Licence (Reg. No. 184-1). 
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METHODOLOGY 

 

The methodology of the survey was based upon procedures set out in the International 

Standard, ISO 1996-2:2007 (Acoustics – description, measurement and assessment of 

environmental noise Part 2: Determination of Environmental Noise Levels.).  The survey 

was carried out in accordance with EPA published document (NG4) Guidance Note for 

Noise:  Licence Applications, Surveys and Assessments in Relation to Scheduled Activities.  

 

Environmental noise levels were determined by using a Pulsar Model 33 , Type 1 Real Time 

Sound Level Meter,  with half inch condenser microphone and B&K Type 2250 Light, Type 

1 Real Time Sound Level Meter,  with half inch condenser microphone.  The 

instrumentation was calibrated directly before and after the noise measurements.  Details of 

the instrumentation and external calibration are presented in Appendix II of this report.  

 

Results reported were determined using the fast response, A-Weighting (ref. 20 Pa) and 

are rounded off to the nearest whole decibel. Monitoring was conducted in relatively calm, 

dry weather conditions during the day (08:00 – 22:00) and night (22:00 – 08:00).  

Throughout the monitoring, the microphone was situated 1.5 m above ground level, away 

from any reflective surfaces. The monitoring equipment was manned throughout the 

sampling intervals and comments were recorded in order to aid the interpretation of the 

results.   

 

During the survey air temperature and humidity measurements were undertaken using a 

Delta Ohm Hygrometer HD 8501 H. Wind speed measurements were taken using a TSI 

VelociCalc and the wind direction was noted using a compass. Details of the weather 

conditions are presented in the Table below. 
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Summary of Weather Conditions 

 

Date/Time 

Air 

Temperature 

ºC 

Relative 

Humidity 

% 

Wind 

Direction 

Wind Speed 

m/s 
General Conditions 

24th November 

2017 

15:00 

8 63 NE 4.2 
Dry – no 

precipitation. 

24th November 

2017 

23:30 

6 76 ENE 4.1 
Dry – no 

precipitation. 

 

 

The Inverse Square Law can be used to calculate the expected reduction in noise levels as 

one moves away from a given noise source, which is assumed to radiate uniformly in all 

directions.  The Inverse Square Law states that as one doubles the distance from a source, a 

reduction of 6 dB is achieved as follows: 

 

Lp2 = Lp1 - 20 Log (R2/R1) 

 

where:   

 L p1 is the measured reference Sound Pressure Level (SPL) at a distance of R1 

metres from the source. 

 Lp2  is the calculated SPL at a distance of R2 metres from the source. 
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  APPENDIX II 

 

Instrumentation and External Calibration Details 
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APPENDIX III 

 

Site Plan showing Noise Monitoring Positions 
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N4 Located on corner of Knockmay 

Road and Marian Avenue 

N5 
N1 

N3 
N2 
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1.0 Introduction 

 

Enva (Ireland) Limited, Clonminam Industrial Estate, Portlaoise, Co. Laois are required as part of 

Waste Licence number W0184-01, Condition 3.13.5 and Schedule E to have their bunds tested for 

the protection of ground and surface water.  

 

The bunds were tested in accordance with BS 8007: Design of Concrete Structures for Retaining 

Aqueous Liquids and documented guidance from the EPA entitled Storage and Transfer of 

Materials for Scheduled Activities.  

 

The test was carried out in two stages, firstly to inspect the bund visually for cracks, weak spots or 

if the bund required any remedial work. The integrity of the bund was then tested for water 

tightness over a 72 hour period. The reduced timeframe from the BS 8007 standard for testing was 

applied as the bunds were in use and were required for the operation of the site. 

 

2.0 Licence Conditions 

 

The following conditions have been taken from the current licence applicable to this site: 

 

 3.12.5 The drainage system, bunds, silt traps and oil separators shall be inspected weekly,  

  desludged as necessary and properly maintained at all times. All sludge and drainage  

  from these operations shall be collected for safe disposal. A written record shall be kept of 

  the inspections, desludging, cleaning, disposal of associated waste products, maintenance 

  and performance of the interceptors, bunds and drains. 

 

 3.13.2 All tank and drum storage areas shall, as a minimum, be bunded, either locally or  

  remotely, to a volume not less than the greater of the following: 

 

  a) 110% of the capacity of the largest tank or drum within the bunded area; or 

  b) 25% of the total volume of substance which could be stored within the bunded area 

 

 3.13.5 The integrity and water tightness of all the bunds and their resistance to penetration by  

  water or other materials stored therein shall be confirmed by the licensee and shall be  

  reported to the Agency within 12 months of the date of grant of this licence. This  

  confirmation shall be repeated at least once every three years thereafter and reported to  

  the Agency on each occasion 
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3.0 Summary of Methodology 

 

A visual inspection was carried out on the bund to determine if there were any cracks, fissures or 

unacceptable surface continuity between the bund walls. 

 

The hydrostatic test was completed by filling the bund to a fill level using clean water, in line with 

the procedure outlined in BS8007:1987. Liquid levels were allowed to stabilise for 24 hours. After 

stabilisation a depth reading was recorded and marked at a preset suitable location. The water 

level was re-recorded after remaining in the bund for 72 hours.  

 

A water level meter was placed in situ to determine the impact of rainfall and evaporation in the 

bund. When this statistic was accounted for the bund was verified as passed or failed in line with 

the criteria set out in the standard.  
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4.0 Summary of Results 

 

Bund Identity 

 

Pass / Fail Comments 

Bund 1 Section A Pass This storage area is too large to complete a hydrostatic test. 

The building was split into 3 sections to allow for movement 

of material in order to complete visual assessments 

thoroughly. The bund was deemed to pass the visual 

inspection. 

 

Bund 2  This bund passed the Hydrostatic Integrity test and had 

sufficient storage volume to meet the licence requirements 

 

Bund 5 Section 1  This bund passed the Hydrostatic Integrity test and had 

sufficient storage volume to meet the licence requirements 

 

Bund 6  This bund passed the Hydrostatic Integrity test and had 

sufficient storage volume to meet the licence requirements 

 

Bund 8  This bund passed the Hydrostatic Integrity test and had 

sufficient storage volume to meet the licence requirements 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Manager 
 

Date of Report 07-07-2015 

Client Enva Ireland Limited Contact Kevin Coll 
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Bund Number 5 Section 1 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No Bund 5 (Section 1) 
Bund Type:  
Local/ Remote / Combined 

Local  

Bund Location Storage Area 
 
Bund Risk Classification:  
0, 1, 2, 3 

2 

Bund Dimensions  4210 x 8280 x 220mm Primary Vessel Material Steel Tanks  

 
Bund Materials of Construction 
 

Reinforced Concrete 
Primary Vessel Storage 
Volume 

c. 13m3 full 

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

14.3 m3 

 
Bund Retention Volume (local/ 
Remote) 
 

76 m3 (Local) 
Primary Vessel 25% Total 
Volume  

- 

Practical to Conduct 
Hydrostatic Test 
 

Yes Date of Visual Inspection 11-06-2015 

Visual Description:  

 

Visual inspection was carried out on the walls, joints and floor both internally and externally. The walls and floors were 
deemed acceptable and therefore the bund passed through to the hydrostatic test. Water was filled to a height of 
125mm from the floor of the bund – this bund could not be filled much higher due to the risk of damage to in line 
equipment and damage to the storage vessel controls. A visual inspection was completed on the remainder of the bund 
walls which has not been submerged for the test. There were no cracks, fissures or weak spots identified above the 
water line with the exception of a pipe connected through the wall. The seals around the pipe are finished and deemed 
appropriate to retain water. This pipe is above the level of water in the tank and therefore did not form part of the 
hydrostatic test but has been deemed to pass the visual inspection. 
 

Date Bunds Filled 11-06-2015 Date of Hydrostatic Test 12 to 15-06-15 
 

Start Time 10:00 End Time  11:00 
 

Start Level of Water  125 mm End of Test Level of Water  124 mm 
 

Status & Recommendations:  
 

 Bund Passes Hydrostatic Test to the level of water filled. 

 Hydrostatic retest required in 2018 unless bund is damaged or repaired 

in the meantime.  

 

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 07-07-2015 Title: Project Manager 

Signed: Noel Harrington Date: 07-07-2015 Title: Chartered Engineer 
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Bund Number 6 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No Bund 6 
Bund Type:  
Local/ Remote / Combined 

Local  

Bund Location Effluent Discharge Tank 
 
Bund Risk Classification:  
0, 1, 2, 3 

1 

Bund Dimensions  1200 x 410 x 144mm Primary Vessel Material Steel Tanks  

 
Bund Materials of Construction 
 

Reinforced Concrete 
Primary Vessel Storage 
Volume 

c. 130 m3 full 

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

55 m3 

 
Bund Retention Volume (local/ 
Remote) 
 

71 m3 (Local) 
Primary Vessel 25% Total 
Volume  

32.5 m3 

Practical to Conduct 
Hydrostatic Test 
 

Yes Date of Visual Inspection 11-06-2015 

Visual Description:  

 

Visual inspection was carried out on the walls, joints and floor both internally and externally. The walls, joints and floors 
were deemed acceptable and therefore the bund passed through to the hydrostatic test. Water was filled to a height of 
92 mm from the floor of the bund – this bund could not be filled higher due to the risk of damage to electrical equipment.  
 
A visual inspection was completed on the remainder of the bund walls which has not been submerged for the test. 
There were no cracks, fissures or weak spots identified above the water line with the exception of a pipe connected 
through the wall. The seals around the pipe are finished and deemed appropriate to retain water. This pipe is above the 
level of water in the tank and therefore did not form part of the hydrostatic test but has been deemed to pass the visual 
inspection. 
 
The bund is fitted with a screw cork to allow for emptying purpose – this connection was included in the hydrostatic test.  
 

Date Bunds Filled 11-06-2015 Date of Hydrostatic Test 12 to 15-06-15 
 

Start Time 10:35 End Time  11:05 
 

Start Level of Water  92 mm End of Test Level of Water  91 mm 
 

Status & Recommendations:  
 

 Bund Passes Hydrostatic Test to the level of water filled. 

 Hydrostatic retest required in 2018 unless bund is damaged or repaired 

in the meantime.  

 

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 07-07-2015 Title: Project Manager 

Signed: Noel Harrington Date: 07-07-2015 Title: Chartered Engineer 
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Bund Number 1 Section 1 of 3 
 
Note: This store was sectioned into 3 parts for this visual inspection. The reason for only completing 1/3 rd of 
the building was to allow for stored materials to be moved into the other sections leaving one completely free 
for visual observation. There were no materials in this section for the visual observation therefore allowing a 
complete and comprehensive assessment of the section.  This store is far too large of floor area to be 
deemed suitable for a hydrostatic test. 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No Bund 1 Section 1 
Bund Type:  
Local/ Remote / Combined 

Local  

Bund Location Export Storage 
 
Bund Risk Classification:  
0, 1, 2, 3 

2 

Bund Dimensions  c. 322 m2 for Section 1 Primary Vessel Material 
IBC’s, Plastic 
and Metal 
Barrells  

 
Bund Materials of Construction 
 

Reinforced Concrete 
Primary Vessel Storage 
Volume 

Variable – max 
100 m3  

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

1.1 m3 

 
Bund Retention Volume (local/ 
Remote) 
 

Total c. 57 m3 (Local) 
Primary Vessel 25% Total 
Volume  

25 m3 

Practical to Conduct 
Hydrostatic Test 
 

No Date of Visual Inspection 11-06-2015 

Visual Description:  

 

Visual inspection was carried out on the walls and floor both internally and externally. The maximum retention height 
with this section would be 22mm. Above this level liquid would overflow the bund lip. Therefore the total retention 
volume of this export store was calculated at c. 40 m3. 
 
A visual inspection was completed on section 1 of the store floor, joints and walls. There were no significant cracks, 
fissures or weak spots identified. There was evidence of weak surface concrete in places however this did not 
constitute a failure of visual inspection as they were very minor.  
 
 

Date Bunds Filled N/a Date of Hydrostatic Test N/a 
 

Start Time N/a End Time  N/a  

Start Level of Water N/a End of Test Level of Water N/a 
 

Status & Recommendations:  
 

 Bund Section 1 passed the visual inspection.  

 This should be inspected every three years or in the event of damage 

caused as per the licence requirement.  

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 07-07-2015 Title: Project Manager 

Signed: Noel Harrington Date: 07-07-2015 Title: Chartered Engineer 
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Bund Number 2 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No Bund 2 
Bund Type:  
Local/ Remote / Combined 

Local  & Remote 

Bund Location Mixed Fuels Bay 
 
Bund Risk Classification:  
0, 1, 2, 3 

3 

Bund Dimensions  8680 x 8260 x avg 220mm Primary Vessel Material 
IBC, Plastic and 
Steel Barrels  

 
Bund Materials of Construction 
 

Reinforced Concrete 
Primary Vessel Storage 
Volume 

Variable max 50 
m3 full 

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

1.1 m3 

 
Bund Retention Volume (local/ 
Remote) 
 

15 m3 (Local) 
Primary Vessel 25% Total 
Volume  

12 m3 

Practical to Conduct 
Hydrostatic Test 
 

Yes Date of Visual Inspection 11-06-2015 

Visual Description:  

 

Visual inspection was carried out on the walls and floor both internally and externally of the bund. The walls, joints and 
floors were deemed acceptable and therefore the bund passed through to the hydrostatic test. Water was filled to a 
height of 161 mm from the floor of the bund.  
 
A visual inspection was completed on the remainder of the bund walls which has not been submerged for the test. 
There were no cracks, fissures or weak spots identified above the water line with the exception of a bung connected 
through the wall to another bund. This bung was below the level of water in the bund and therefore did form part of the 
hydrostatic test.  
 

Date Bunds Filled 11-06-2015 Date of Hydrostatic Test 12 to 15-06-15 
 

Start Time 10:55 End Time  11:10 
 

Start Level of Water  161 mm End of Test Level of Water 159 mm 
 

Status & Recommendations:  
 

 Bund Passes Hydrostatic Test to the level of water filled. 

 Hydrostatic retest required in 2018 unless bund is damaged or repaired 

in the meantime.  

 

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 07-07-2015 Title: Project Manager 

Signed: Noel Harrington Date: 07-07-2015 Title: Chartered Engineer 
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Bund Number 8 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No Bund 8 
Bund Type:  
Local/ Remote / Combined 

Local   

Bund Location Chemical Dosing Area 
 
Bund Risk Classification:  
0, 1, 2, 3 

2 

Bund Dimensions  6260 x 5190 x 1020mm Primary Vessel Material Steel Tanks  

 
Bund Materials of Construction 
 

Reinforced Concrete 
Primary Vessel Storage 
Volume 

20 m3 full 

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

11 m3 

 
Bund Retention Volume (local/ 
Remote) 
 

33 m3 (Local) 
Primary Vessel 25% Total 
Volume  

5 m3 

Practical to Conduct 
Hydrostatic Test 
 

Yes Date of Visual Inspection 11-06-2015 

Visual Description:  

 

Visual inspection was carried out on the walls, joints and floor both internally and externally of the bund. The walls, 
joints and floors were deemed acceptable and therefore the bund passed through to the hydrostatic test. Water was 
filled to a height of 64 mm from the floor of the bund. There was electrical equipment in the bund restricting the height of 
the hydrostatic test to this level.  
 
A visual inspection was completed on the reminder or the wall which was not submerged. There were no cracks, 
fissures or weak spots identified above the water line. The hydrostatic test was completed and passed.  
 

Date Bunds Filled 11-06-2015 Date of Hydrostatic Test 12 to 15-06-15 
 

Start Time 11:20 End Time  11:20 
 

Start Level of Water  64 mm End of Test Level of Water 64 mm 
 

Status & Recommendations:  
 

 Bund Passes Hydrostatic Test to the level of water filled. 

 Hydrostatic retest required in 2018 unless bund is damaged or repaired 

in the meantime.  

 

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 07-07-2015 Title: Project Manager 

Signed: Noel Harrington Date: 07-07-2015 Title: Chartered Engineer 
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1.0 Introduction 

 

Enva (Ireland) Limited, Clonminam Industrial Estate, Portlaoise, Co. Laois are required as part of 

Waste Licence number W0184-01, Condition 3.13.5 and Schedule E to have their bunds tested for 

the protection of ground and surface water.  

 

The bunds were tested in accordance with BS 8007: Design of Concrete Structures for Retaining 

Aqueous Liquids and documented guidance from the EPA entitled Storage and Transfer of 

Materials for Scheduled Activities.  

 

The test was carried out in two stages, firstly to inspect the bund visually for cracks, weak spots or 

if the bund required any remedial work. The integrity of the bund was then tested for water 

tightness over a 24 hour period. The reduced timeframe from the BS 8007 standard for testing was 

applied as the bunds were in use and were required for the operation of the site. 

 

2.0 Licence Conditions 

 

The following conditions have been taken from the current licence applicable to this site: 

 

 3.12.5 The drainage system, bunds, silt traps and oil separators shall be inspected weekly,  

  desludged as necessary and properly maintained at all times. All sludge and drainage  

  from these operations shall be collected for safe disposal. A written record shall be kept of 

  the inspections, desludging, cleaning, disposal of associated waste products, maintenance 

  and performance of the interceptors, bunds and drains. 

 

 3.13.2 All tank and drum storage areas shall, as a minimum, be bunded, either locally or  

  remotely, to a volume not less than the greater of the following: 

 

  a) 110% of the capacity of the largest tank or drum within the bunded area; or 

  b) 25% of the total volume of substance which could be stored within the bunded area 

 

 3.13.5 The integrity and water tightness of all the bunds and their resistance to penetration by  

  water or other materials stored therein shall be confirmed by the licensee and shall be  

  reported to the Agency within 12 months of the date of grant of this licence. This  

  confirmation shall be repeated at least once every three years thereafter and reported to  

  the Agency on each occasion 
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3.0 Summary of Methodology 

 

A visual inspection was carried out on the bund to determine if there were any cracks, fissures or 

unacceptable surface continuity between the bund walls. 

 

The hydrostatic test was completed by filling the bund to a fill level using clean water, in line with 

the procedure outlined in BS8007:1987. Liquid levels were allowed to stabilise for 24 hours. After 

stabilisation a depth reading was recorded and marked at a preset suitable location. The water 

level was re-recorded after remaining in the bund for 24 hours.  

 

A water level meter was placed in situ to determine the impact of rainfall and evaporation in the 

bund. When this statistic was accounted for the bund was verified as passed or failed in line with 

the criteria set out in the standard.  
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4.0 Summary of Results 

 

Bund Identity 

 

Pass / Fail Comments 

Area 7 – Water   

              Treatment 

Pass This bund passed the Hydrostatic Integrity test and had 

sufficient storage volume to meet the licence requirements 

 

Bund 4 Sump Pass This sump passed the Hydrostatic Integrity test. 

 

Bund 4  Pass This bund passed the visual inspection. It was not deemed 

practical to complete a hydrostatic test in this bund due to 

the size of floor area that needed to be covered and large 

volumes of water required.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Manager 
 

Date of Report 12-08-2015 

Client Enva Ireland Limited Contact Kevin Coll 

 



AXIS environmental services  Enva (Ireland) Limited 
  Clonminam Industrial Estate, Portlaoise Co. Laois 

 

 
3520-15-02 5 | P a g e  Version 4 

Water Treatment Area 7 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No Area 7  
Bund Type:  
Local/ Remote / Combined 

Local  

Bund Location Wastewater treatment area 
 
Bund Risk Classification:  
0, 1, 2, 3 

2 

Bund Dimensions  1112 x 1153 x 220mm Primary Vessel Material Steel Tanks  

 
Bund Materials of Construction 
 

Reinforced Concrete 
Primary Vessel Storage 
Volume 

c. 20m3 full 

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

22 m3 

 
Bund Retention Volume (local/ 
Remote) 
 

28 m3 (Local) 
Primary Vessel 25% Total 
Volume  

5 m3 

Practical to Conduct 
Hydrostatic Test 
 

Yes Date of Visual Inspection 20-07-2015 

Visual Description:  

 

Visual inspection was carried out on the walls, joints and floor both internally and externally. The walls and floors were 
deemed acceptable and therefore the bund passed through to the hydrostatic test. Water was filled to a height of 99mm 
from the floor of the bund – this bund could not be filled much higher due to the risk of damage to in line equipment and 
damage to the storage vessel controls. A visual inspection was completed on the remainder of the bund floor and walls 
which has not been submerged for the test. There were no cracks, fissures or weak spots identified above the water 
line with the exception of a pipe connected through the wall. The seals around the pipe are finished and deemed 
appropriate to retain water. This pipe is above the level of water in the tank and therefore did not form part of the 
hydrostatic test but has been deemed to pass the visual inspection. The bund floor is sloped and raised in the middle – 
numerous measurements were made across the bund to get an overview of the entire structure.  
 

Date Bunds Filled 17-07-2015 Date of Hydrostatic Test 20 - 21-07-15 
 

Start Time 10:30 End Time  11:00 
 

Start Level of Water Side 1 99 mm 
Side 2 104 mm 

End of Test Level of Water Side 1 98 mm 
Side 2 104 mm 
 

Status & Recommendations:  
 

 Bund Passes Hydrostatic Test to the level of water filled. 

 Hydrostatic retest required in 2018 unless bund is damaged or repaired 

in the meantime.  

 

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 12-08-2015 Title: Project Manager 

Signed: Noel Harrington Date: 12-08-2015 Title: Chartered Engineer 
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Bund Number 4 – Sump under Filter Press 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No 
Bund 4 – Sump under Filter 
Press 

Bund Type:  
Local/ Remote / Combined 

Local  

Bund Location Filter Press 
 
Bund Risk Classification:  
0, 1, 2, 3 

1 

Bund Dimensions  1840 x 6060 x 1790mm Primary Vessel Material Filter Press  

 
Bund Materials of Construction 
 

Reinforced Concrete 
Primary Vessel Storage 
Volume 

- 

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

- 

 
Bund Retention Volume (local/ 
Remote) 
 

20 m3 (Local) 
Primary Vessel 25% Total 
Volume  

- 

Practical to Conduct 
Hydrostatic Test 
 

Yes Date of Visual Inspection 20-07-2015 

Visual Description:  

 

Visual inspection was carried out on the walls where possible – the sump is located below the filter press so there is 
limited visual inspection that could be carried out. The sump passed through to the hydrostatic test. Water was filled to 
a height of 1570 mm from the floor of the sump.  
 

Date Bunds Filled 17-07-2015 Date of Hydrostatic Test 20 - 21-07-15 
 

Start Time 10:00 End Time  11:10 
 

Start Level of Water 1570 mm End of Test Level of Water 1569 mm 
 

Status & Recommendations:  
 

 Sump Passes Hydrostatic Test to the level of water filled. 

 Hydrostatic retest required in 2018 unless bund is damaged or repaired 

in the meantime.  

 

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 12-08-2015 Title: Project Manager 

Signed: Noel Harrington Date: 12-08-2015 Title: Chartered Engineer 
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Bund Number 4 –  Filter Press 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No 
Bund 4 – Bund Surrounding 
Filter Press 

Bund Type:  
Local/ Remote / Combined 

Local  

Bund Location Filter Press 
 
Bund Risk Classification:  
0, 1, 2, 3 

2 

Bund Dimensions  18180 x 8540 x 250mm Primary Vessel Material Filter Press  

 
Bund Materials of Construction 
 

Reinforced Concrete 
Primary Vessel Storage 
Volume 

- 

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

- 

 
Bund Retention Volume (local/ 
Remote) 
 

38.8 m3 (Local) 
Primary Vessel 25% Total 
Volume  

- 

Practical to Conduct 
Hydrostatic Test 
 

No Date of Visual Inspection 20-07-2015 

Visual Description:  

 

Visual inspection was carried out on the walls and floor both internally and externally. The maximum retention height 
with this section would be 250mm. Above this level liquid would overflow the bund lip. The bund was so large (c. 
155m2) that is was not deemed practical to conduct a hydrostatic test due to the volumes of water required, the limited 
means of emptying and disposal of this liquid afterwards and the size of floor space that would need to be covered and 
put out of commission while the test was underway. 
 
A visual inspection was completed on of the bund floor, joints and walls. There were no significant cracks, fissures or 
weak spots identified. There was a hole in one wall which was plugged and deemed watertight.   
 

Date Bunds Filled - Date of Hydrostatic Test - 

Start Time - End Time  - 

Start Level of Water - End of Test Level of Water - 

Status & Recommendations:  
 

 Bund passed the visual inspection.  

 This should be inspected every three years or in the event of damage 

caused as per the licence requirement. 

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 12-08-2015 Title: Project Manager 

Signed: Noel Harrington Date: 12-08-2015 Title: Chartered Engineer 
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1.0 Introduction 

 

Enva (Ireland) Limited, Clonminam Industrial Estate, Portlaoise, Co. Laois are required as part of 

Waste Licence number W0184-01, Condition 3.13.5 and Schedule E to have their bunds tested for 

the protection of ground and surface water.  

 

The bunds were tested in accordance with BS 8007: Design of Concrete Structures for Retaining 

Aqueous Liquids and documented guidance from the EPA entitled Storage and Transfer of 

Materials for Scheduled Activities.  

 

The test was carried out in two stages, firstly to inspect the bund visually for cracks, weak spots or 

if the bund required any remedial work. The integrity of the bund was then tested for water 

tightness over a 24 hour period. The reduced timeframe from the BS 8007 standard for testing was 

applied as the bunds were in use and were required for the operation of the site. 

 

Bunds which could not be tested hydrostatically were visually inspected.  

 

2.0 Licence Conditions 

 

The following conditions have been taken from the current licence applicable to this site: 

 

 3.12.5 The drainage system, bunds, silt traps and oil separators shall be inspected weekly,  

  desludged as necessary and properly maintained at all times. All sludge and drainage  

  from these operations shall be collected for safe disposal. A written record shall be kept of 

  the inspections, desludging, cleaning, disposal of associated waste products, maintenance 

  and performance of the interceptors, bunds and drains. 

 

 3.13.2 All tank and drum storage areas shall, as a minimum, be bunded, either locally or  

  remotely, to a volume not less than the greater of the following: 

 

  a) 110% of the capacity of the largest tank or drum within the bunded area; or 

  b) 25% of the total volume of substance which could be stored within the bunded area 

 

 3.13.5 The integrity and water tightness of all the bunds and their resistance to penetration by  

  water or other materials stored therein shall be confirmed by the licensee and shall be  

  reported to the Agency within 12 months of the date of grant of this licence. This  

  confirmation shall be repeated at least once every three years thereafter and reported to  

  the Agency on each occasion 
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3.0 Summary of Methodology 

 

A visual inspection was carried out on the bund to determine if there were any cracks, fissures or 

unacceptable surface continuity between the bund walls. 

 

Where applicable the hydrostatic test was completed by filling the bund to a fill level using clean 

water, in line with the procedure outlined in BS8007:1987. Liquid levels were allowed to stabilise for 

24 hours. After stabilisation a depth reading was recorded and marked at a preset suitable location. 

The water level was re-recorded after remaining in the bund for 24 hours.  

 

A water level meter was placed in situ to determine the impact of rainfall and evaporation in the 

bund. When this statistic was accounted for the bund was verified as passed or failed in line with 

the criteria set out in the standard.  
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4.0 Summary of Results 

 

Bund Identity 

 

Pass / Fail Comments 

Stores Area Section 2 

(Bund No 5) 

Pass This bund passed the visual inspection. This bund also 

passed the Hydrostatic Integrity test and had sufficient 

storage volume to meet the licence requirements 

 

Export Section 2 

(Bund No 1) 

Pass This bund passed the visual inspection. It was not deemed 

practical to complete a hydrostatic test in this bund due to 

the size of floor area that needed to be covered and large 

volumes of water required. 

Export Section 3 

(Bund No 1) 

Pass This bund passed the visual inspection. It was not deemed 

practical to complete a hydrostatic test in this bund due to 

the size of floor area that needed to be covered and large 

volumes of water required. 

Main Tank Farm 

(Bund No 3) 

Pass This bund passed the visual inspection. It was not deemed 

practical to complete a hydrostatic test in this bund due to 

the size of floor area that needed to be covered and large 

volumes of water required. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project Manager 
 

Date of Report 02-10-2015 

Client Enva Ireland Limited Contact Kevin Coll 
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Stores Area Section 2 – Bund No. 5 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No Bund No 5 
Bund Type:  
Local/ Remote / Combined 

Local  

Bund Location Stores Area 
 
Bund Risk Classification:  
0, 1, 2, 3 

2 

Bund Dimensions  1600 x 700 x 170mm Primary Vessel Material 
IBC / 200 L steel 
barrels  

 
Bund Materials of Construction 
 

Reinforced Concrete walls, 
concrete floor 

Primary Vessel Storage 
Volume 

Total storage c. 
64m3 

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

1.1 m3 IBC’s 

 
Bund Retention Volume (local/ 
Remote) 
 

19 m3 (Local) 25% Total Volume  c. 12 m3 

Practical to Conduct 
Hydrostatic Test 
 

Yes Date of Visual Inspection 20-09-2015 

Visual Description:  

 

Visual inspection was carried out on the walls, joints and floor both internally and externally. The walls and floors were 
deemed acceptable and therefore the bund passed through to the hydrostatic test. Water was filled to a height of 35 
and 47mm from the floor of the bund at 2 separate locations – this bund could not be filled much higher due to the room 
being used by employees for access to the stores. A visual inspection was completed on the remainder of the bund 
floor and walls which had not been submerged for the test. There were no cracks, fissures or weak spots identified 
above the water line. The bund floor is sloped and raised in the middle – numerous measurements were made across 
the bund to get an overview of the entire structure.  
 

Date Bunds Filled 20-09-2015 Date of Hydrostatic Test 21/22-09-2015 
 

Start Time 14:20 End Time  15:00 
 

Start Level of Water Side 1 35 mm 
Side 2 47 mm 

End of Test Level of Water Side 1 35 mm 
Side 2 47 mm 
 

Status & Recommendations:  
 

 Bund Passes Hydrostatic Test to the level of water filled. 

 Hydrostatic retest required in 2018 unless bund is damaged or repaired 

in the meantime.  

 

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 02-10-2015 Title: Project Manager 

Signed: Noel Harrington Date: 02-10-2015 Title: Chartered Engineer 
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Export Storage – Bund No. 1 Section 2 
 
Note: This store was sectioned into 3 parts for this visual inspection. The reason for only completing 1/3 rd of 
the building was to allow for stored materials to be moved into the other sections leaving one completely free 
for visual observation. There were no materials in this section for the visual observation therefore allowing a 
complete and comprehensive assessment of the section.  This store is far too large of floor area to be 
deemed suitable for a hydrostatic test. 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No Bund 1 Section 2 
Bund Type:  
Local/ Remote / Combined 

Local  

Bund Location Export Storage 
 
Bund Risk Classification:  
0, 1, 2, 3 

2 

Bund Dimensions  c. 320 m2 for Section 2 Primary Vessel Material 
IBC’s, Plastic 
and Metal 
Barrels  

 
Bund Materials of Construction 
 

Reinforced Concrete walls 
and concrete floors 

Primary Vessel Storage 
Volume 

1.0 m3 IBC 

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

1.1 m3 

 
Bund Retention Volume (local/ 
Remote) 
 

Total c. 57 m3 (Local) 25% Total Volume  25 m3 

Practical to Conduct 
Hydrostatic Test 
 

No Date of Visual Inspection 21-09-2015 

Visual Description:  

 

Visual inspection was carried out on the walls and floor both internally and externally. The maximum retention height 
with this section would be 22mm. Above this level liquid would overflow the bund lip. Therefore the total retention 
volume of this export store was calculated at c. 57 m3. 
 
A visual inspection was completed on section 2 of the store floor, joints and walls. There were no significant cracks, 
fissures or weak spots identified. There was evidence of weak surface concrete in places however this did not 
constitute a failure of visual inspection as they were very minor. There were 2 sumps in this bay which have been 
previously tested and passed hydrostatically by Kavanagh Ryan & Associates.  
 
 

Date Bunds Filled N/a Date of Hydrostatic Test N/a 
 

Start Time N/a End Time  N/a  

Start Level of Water N/a End of Test Level of Water N/a 
 

Status & Recommendations:  
 

 Bund Section 2 passed the visual inspection.  

 This should be inspected every three years or in the event of damage 

caused as per the licence requirement.  

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 02-10-2015 Title: Project Manager 

Signed: Noel Harrington Date: 02-10-2015 Title: Chartered Engineer 

 
 



AXIS environmental services  Enva (Ireland) Limited 
  Clonminam Industrial Estate, Portlaoise Co. Laois 

 

 
3520-15-03 7 | P a g e  Version 1 

Export Storage – Bund No. 1 Section 3 
 
Note: This store was sectioned into 3 parts for this visual inspection. The reason for only completing 1/3 rd of 
the building was to allow for stored materials to be moved into the other sections leaving one completely free 
for visual observation. There were no materials in this section for the visual observation therefore allowing a 
complete and comprehensive assessment of the section.  This store is far too large of floor area to be 
deemed suitable for a hydrostatic test. 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No Bund 1 Section 3 
Bund Type:  
Local/ Remote / Combined 

Local  

Bund Location Export Storage 
 
Bund Risk Classification:  
0, 1, 2, 3 

2 

Bund Dimensions  c. 280 m2 for Section 3 Primary Vessel Material 
IBC’s, Plastic 
and Metal 
Barrels  

 
Bund Materials of Construction 
 

Reinforced Concrete walls 
and concrete floors 

Primary Vessel Storage 
Volume 

1.0 m3  

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

1.1 m3 

 
Bund Retention Volume (local/ 
Remote) 
 

Total c. 57 m3 (Local) 25% Total Volume  25 m3 

Practical to Conduct 
Hydrostatic Test 
 

No Date of Visual Inspection 02-10-2015 

Visual Description:  

 

Visual inspection was carried out on the walls and floor both internally and externally. The maximum retention height 
with this section would be 22mm. Above this level liquid would overflow the bund lip. Therefore the total retention 
volume of this export store was calculated at c. 57 m3. 
 
A visual inspection was completed on section 3 of the store floor, joints and walls. There were no significant cracks, 
fissures or weak spots identified. There was evidence of weak surface concrete in places however this did not 
constitute a failure of visual inspection as they were very minor. There was 1 sump in this bay which have been 
previously tested and passed hydrostatically by Kavanagh Ryan & Associates.  
 
 

Date Bunds Filled N/a Date of Hydrostatic Test N/a 
 

Start Time N/a End Time  N/a  

Start Level of Water N/a End of Test Level of Water N/a 
 

Status & Recommendations:  
 

 Bund Section 3 passed the visual inspection.  

 This should be inspected every three years or in the event of damage 

caused as per the licence requirement.  

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 02-10-2015 Title: Project Manager 

Signed: Noel Harrington Date: 02-10-2015 Title: Chartered Engineer 
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Tank Farm – Bund No. 3 
 

Company ENVA Ireland  Waste Reference No W0184-01 

Site  
Clonminam Industrial Estate 
Portlaoise 

Waste Category 
Hazardous 
Waste Facility 

Bund Reference No Bund 3 
Bund Type:  
Local/ Remote / Combined 

Local  

Bund Location Tank Farm 
 
Bund Risk Classification:  
0, 1, 2, 3 

2 

Bund Dimensions  c. 1880 m2 x 2 m high Primary Vessel Material 
Large Steel 
Tanks  

 
Bund Materials of Construction 
 

Reinforced Concrete walls 
and concrete floors 

Primary Vessel Storage 
Volume 

180 m3  

Bund Lining materials N.a 
 
Primary Vessel 110% 
Largest Vessel 

200 m3 

 
Bund Retention Volume (local/ 
Remote) 
 

Total c. 4066 m3 (Local) 25% Total Volume  1,850 m3 

Practical to Conduct 
Hydrostatic Test 
 

No Date of Visual Inspection 21-09-2015 

Visual Description:  

 

Visual inspection was carried out on the walls and floor both internally and externally. The maximum retention height 
with this section would be 2000mm. Above this level liquid would overflow the bund at its lowest point. A visual 
inspection was completed on floor, joints and walls. There were no significant cracks, fissures or weak spots identified. 
There was evidence of weak surface concrete in places however this did not constitute a failure of visual inspection as 
they were very minor. The bund consists of 45 tanks totalling 7,400 m3. Boiler condensate is discharged into the bund 
through permanent pipes which could not be ceased without shutting down production. This fact rendered a hydrostatic 
test impractical to complete on top of the excessive volumes of water that would be required to cover the base of the 
bund.  
 

Date Bunds Filled N/a Date of Hydrostatic Test N/a 
 

Start Time N/a End Time  N/a  

Start Level of Water N/a End of Test Level of Water N/a 
 

Status & Recommendations:  
 

 Bund 3 passed the visual inspection.  

 This should be inspected every three years or in the event of damage 

caused as per the licence requirement.  

Notes:  
 
Low Risk - WGK 0 or 1  
High Risk – WGK 2 or 3 R45, R46, R50, R51, R52, R53, R54, R55, R56, R58, R61, R63 
 

Signed:  Date: 02-10-2015 Title: Project Manager 

Signed: Noel Harrington Date: 02-10-2015 Title: Chartered Engineer 
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1 INTRODUCTION 

1.1 BACKGROUND 

RPS has been commissioned by Enva Ireland Ltd (Enva) to carry out groundwater quality monitoring 
for environmental compliance, at their facility in the Clonminam Industrial Estate, Portlaoise, Co 
Laois. Groundwater monitoring has being carried out in strict accordance with criteria set out in 
Schedule 4(ii) of the site’s Industrial Emissions Licence, Register No. W0184-01.  

Enva Ireland has been operating under Waste Licence Register No. W0184-01 since January 2004. 
The licence was amended by the Environmental Protection Agency in December 2013 to conform to 
the provisions and requirements of the Council Directive 2010/75/EU (Industrial Emissions Directive) 
and as such is deemed an Industrial Emissions Licence. Enva is required to submit a report to the EPA 
on a quarterly basis, outlining the existing groundwater quality underlying the site. 

A suitably qualified environmental consultant from RPS, collected groundwater samples from a 
series of 8 monitoring wells (BH101, BH102, BH103, BH104B, MW01, MW02, MW03, MW04) within 
the site boundary on the 24th of February 2016. The samples underwent laboratory analysis for the 
suite of parameters specified in Schedule 4(ii) of Industrial Emissions Licence W0184-01. This report 
outlines the results of the Quarter 1 monitoring for 2016 and reviews historical data recorded at the 
site. 

1.2 OBJECTIVES & SCOPE OF WORK 

The specific objectives and scope of work are as follows: 

 Review of previous data as provided by Enva Portlaoise; 

 Graphical presentation of key compounds and trends; and 

 Discussion of results for Quarter 1 2016 within the context of previous results and available 
guideline concentrations. 
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2 REVIEW OF PREVIOUS DATA 

2.1 INFORMATION SOURCES 

The following documents were reviewed as part of this project: 

 Industrial Emissions Licence W0184-01 and any available EPA documents from the EPA website; 

 Quarterly Groundwater Monitoring Reports (Quarter 1 2004 to Quarter 4 2005), URS; 

 Quarterly Groundwater Monitoring Reports (Quarter 1 2006 to Quarter 4 2015), RPS; 

 Summary Report on Trend of Contaminant Levels at Enva Ireland Ltd since 2005, Ref: 
MDE0647RP0001, RPS (2007); 

 Groundwater Risk Assessment, Ref: MDE0788Rp0001, RPS (2008); 

 Hydrogeological Review and Assessment Report, Ref MDE0973Rp0017F01, RPS (2014); and 

 Baseline Environment Report, Ref: MDE0973Rp0104. 

 

2.2 SITE SETTING 

The site is located to the southwest of the town of Portlaoise immediately to the south of the Dublin 
to Cork railway line. The general area is gently undulating. The site slopes gently to the southwest 
but to the east of the site the ground slopes gently towards the River Triogue, which is located 
approximately 1.5 km to the east. The site occupies an area of approximately 1.5 hectares and 
comprises of an operational waste oil and contaminated soil treatment plant.   

The site is located on the outskirts of Portlaoise in an area of agricultural and light industrial 
development. The site is bounded to the north and east by land belonging to Irish rail, comprising 
sidings and general storage areas. To the south is a vehicle repair garage, which is elevated above 
the level of the site by approximately 1.5 m. To the west the site is adjoined by further industrial 
land, as well as residential land. The site location is presented on Figure 2.1. 

The site has been in operation since 1978, and the layout has remained relatively consistent. The site 
layout is presented on Figure 3.1. The site is largely covered in hardstanding with some open areas 
in the far north and northeast of the site. All oil and soil storage areas are suitably bunded and the 
general standard of housekeeping is good. 
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Figure 2.1 – Site Location 
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2.3 REGIONAL SETTING 

2.3.1 Geology 

The Geological Survey of Ireland indicates that the regional geology of Portlaoise is typified by 
Carboniferous Limestone. In the vicinity of the site itself the solid geology comprises the Ballysteen 
Formation, a micaceous-bioclastic limestone. This well-bedded limestone, with interbeds of shale, is 
extensively folded, with axes trending north-east to south-west, and becomes increasingly muddy 
towards the top of the formation. North-east to south-west trending faults are found in the region, 
with one located approximately 500m to the east of the site. The subsoils in the region comprise 
mainly Made Ground, around the industrial area, and Limestone Till in the surrounding regions.   

2.3.2 Hydrogeology 

The limestone is classified by the Geological Survey of Ireland (GSI) as a Locally Important Karstified 
Aquifer (Ll). Porosity is predominantly in the form of fractures, in this aquifer, however the muddy 
nature of this formation greatly reduces permeability. Vulnerability of this aquifer beneath the site is 
classified as high, with moderate vulnerability to the east of the site.  

The public water supply for Portlaoise is derived from groundwater, utilising three groundwater 
abstraction well fields comprising of two abstraction wells in each well field. This supply currently 
comes from the Straboe area, approximately 5.5 km to the north-east of the site. The source 
protection zone for this water supply extends to within 3.2 km of the Enva site but does not 
encompass the Enva site.   

The GSI record a number of other dug wells and boreholes within the Portlaoise area, including the 
boreholes installed on the site. The accuracy of the locations of these wells varies. One well, which 
was drilled in 1899 is recorded as being located immediately to the south of the Enva site. The use of 
this well is not known and its location is only accurate to 1 km. A second borehole, drilled in 1973 is 
recorded 1.5 km to the north of the site at Clonroosk; the accuracy of this location is also 1 km so it 
could be closer or further from the site. The use of this well is not known but its yield is recorded as 
being poor. There are no other wells recorded within 1 km of the site. 

Enva is not aware of any abstraction boreholes within the immediate vicinity of their site. 

2.4 SITE GROUND CONDITIONS 

A total of eight boreholes have been drilled at the site and the general sequence of ground 
conditions is presented in Table 2.1. 
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Table 2.1 – Ground Conditions 

Strata Extent Thickness Description 

Made Ground BH104 0-3.5 m Predominantly concrete, 
with hardcore fill, and 
clay. 

Boulder Clay All boreholes <8.5 m Includes fine to medium, 
well rounded gravels. 

Sand and Gravel Confined to south east 
corner of site (BH101, 

BH104 and MW03) 

0-2 m In general the transition 
from boulder clay to 
sand is gradual with 
changes from gravel, to 
sandy gravel, to sand. 

Limestone Bedrock Encountered in MW01, 
MW02 and MW03 

Top of limestone ranges 
from 7.7m to 9m below 

ground level. 

Pale grey, fine-grained 
bedrock, differentiated 
from boulders by its un-
weathered nature. 

 

The logs for each of the boreholes were previously presented as Appendix B in the RPS Groundwater 
Risk Assessment Report (Ref: MDE0788Rp0001).  

2.4.1 Licence Conditions 

The Industrial Emissions Licence requires the regular monitoring and sampling of boreholes BH101, 
BH102, BH103, BH104B, MW01, MW02, MW03 and MW04. The parameters requiring measurement 
or analysis are presented in Table 2.2. 

Table 2.2 – Licence Parameters 

Group 
Parameters requiring Quarterly 

Measurement 
Parameters requiring Annual 

Measurement 

Field Parameters 

Groundwater Level 

pH 

Temperature 

Dissolved Oxygen 

Electrical Conductivity 

Visual Inspection 

Groundwater Level 

pH 

Temperature 

Dissolved Oxygen 

Electrical Conductivity 

Visual Inspection 

Organics 

Mineral Oil 

BTEX & MTBE 

PAHs 

Phenols 

VOCs 

SVOCs 

Mineral Oil 

BTEX & MTBE 

PAHs 

Phenols 

VOCs 

SVOCs 

Inorganics - 
Total Alkalinity, Calcium, 

Manganese, Sulphate, Cyanide 
(Total), Chloride, Sodium, 
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3 METHODOLOGY 

Groundwater samples were collected from 8 no. on-site groundwater monitoring wells (BH101, 
BH102, BH103, BH104B, MW01, MW02, MW03, MW04), (Figure 3.1) using dedicated Waterra 
tubing, in accordance with RPS’s standard sampling protocol. A non-return foot valve was fixed to 
the bottom of the tubing and inserted into the well, close to the base of the borehole. Separate 
tubing and foot valves were used at each monitoring well to eliminate the possibility of cross 
contamination. 

Groundwater in the well casing is not considered representative of the groundwater quality at a 
given location. For this reason, three well volumes were purged from each well prior to collection of 
the groundwater sample. By the time purging was complete all field test water parameters (namely 
pH, Temperature, Electrical Conductivity and Dissolved Oxygen) were within 10% variance in three 
consecutive measurements. This ensured that the groundwater sample extracted from the 
monitoring borehole was representative of the water held in the subsurface strata and not water 
held stagnant in the borehole casing. The purged volumes were calculated on-site from the 
measured static water levels and total well depths using an electronic dip meter. 

Groundwater samples were collected in laboratory supplied containers and stored in chilled cool 
boxes following sampling and during transit to the laboratory. A rigorous chain of custody procedure 
was used during the sample round. 

3.1 LABORATORY ANALYSIS 

All groundwater samples were analysed at a UKAS accredited laboratory, ALS Environmental for the 
suite of analyses listed in Table 3.1. Table 3.1 also indicates the analytical techniques used by the 
laboratory. 

Table 3.1 – Analytical Methodologies – ALS Environmental  

Parameter Analytical Methodology 

Phenols GC-MS 

Speciated PAHs GC-MS 

BTEX & MTBE Headspace GC-MS 

Petroleum Hydrocarbons Headspace GC-MS 

Volatile Organic compounds & Tentatively Identified 
Organic Compounds (VOCs & TICs) 

Headspace GC-MS 

Semi-Volatile Organic compounds & Tentatively 
Identified Organic Compounds (SVOCs & TICs) 

GC-MS 
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Figure 3.1 – Site Layout Plan with Groundwater Monitoring Locations 

 

 

 

Source: URS Environmental Consultants   (Ref: 45078497 Issue No. 1)     
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3.2 PRESENTATION & INTERPRETATION OF RESULTS 

The Quarter 1 2016 results are tabulated in Section 4 and discussed with respect to previous results 
in Section 5. Results are compared against Groundwater Threshold Values (GTVs) outlined in the 
European Communities Environmental Objectives (Groundwater) Regulations 2010 (S.I. No 9 of 
2010), where available. Where GTVs are not available for parameters, results are compared against 
the Interim Guideline Values (IGVs) set out in the Environmental Protection Agency interim report, 
‘Towards Setting Guideline Values for the Protection of Groundwater in Ireland’.    

Previous monitoring reports (as listed in Section 2.1) provide details of contaminant concentrations 
since 2004. The data available within these reports has been reviewed and time series plots of key 
parameters have been compiled. Trends for chlorinated solvents, petroleum hydrocarbons and 
phenol parameters have been plotted.  

Time series plots are presented in Section 6 and include the results of this Quarter 1 2016 
monitoring round. As the monitoring continues in accordance with the Industrial Emissions licence 
requirements, the plots will be updated with the results of subsequent rounds used to illustrate the 
results.  

Time series plots are also provided for manual water levels where available from previous reports.  
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4 QUARTER 1 RESULTS FEBRUARY 2016 

The results of all field measurements and laboratory analysis are presented in this section. This 
resulted in a lack of field measurements. Results are primarily compared against Groundwater 
Threshold Values (GTVs) outlined in the European Communities Environmental Objectives 
(Groundwater) Regulations 2010 (S.I. No 9 of 2010), where available. Where GTVs are not available 
for parameters, results are compared against the Interim Guideline Values (IGVs) set out in the 
Environmental Protection Agency interim report, ‘Towards Setting Guideline Values for the 
Protection of Groundwater in Ireland’.      

The results are discussed in relation to appropriate guideline values in Section 5. Results that are 
shown to be above the relevant threshold or guideline values are highlighted in bold and shaded. 
Results that are shown to be above the relevant laboratory detection limits are highlighted in italics.    

Site-specific field parameter measurements were collected during the site visit as per RPS Water 
sampling protocol. 
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Table 4.1 – Groundwater Levels (Quarter 1, 2016) 

Monitoring 
Well 

BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 

Depth (mbgl) 6.64 6.41 4.45 4.72 22.12 30.88 14.64 6.46 

Static Water 
Level (mbgl) 

3.98 2.50 1.62 0.41 2.21 3.48 3.89 3.69 

Ground Level 
(mAOD) 

103.06 102.55 101.16 101.52 102.10 103.12 102.77 - 

Water Level 
(mAOD) 

99.08 100.05 99.54 101.11 99.89 99.64 98.88 - 

Free Phase Oil 
(mm)  

No detection No detection No detection No detection No detection No detection No detection No detection 

mbgl = metres below ground level 
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Table 4.2 – Results of Field Parameters Measured at each Groundwater Monitoring Well (Quarter 1, 2016) 

Monitoring Well 
pH (pH 
Units) 

Temperature 
(

o
C) 

Conductivity 
(μS/cm) 

Dissolved O2 

(ppm) 
Observations 

BH101 7.71 11.3 1137 2.44 Light cloudy colour, some suspended solids, little sediment 

BH102 8.56 10.4 731 3.12 
Clear/yellow colour on purging, very little suspended solids, slight 
H2S odour 

BH103 8.44 9.9 863 2.89 
Slightly cloudy on purging with a very minor H2S odour, little 
sediment 

BH104B 7.30 7.6 595 1.76 
Slightly brown colour, clearer after 10L, slight H2S odour, very little 
suspended solids or sediment 

MW01 7.73 9.7 638 3.37 
Cloudy grey on purging, no odour, some sediment and very little 
suspended solids 

MW02 8.21 11.9 746 2.22 
Grey on purging, clear after 10L, very slight H2S odour, very little 
sediment or suspended solids 

MW03 7.41 12.5 1568 3.78 
Dark grey colour on purging, H2S odour, some suspended solids, 
slight oil sheen 

MW04 7.59 11.0 1571 1.59 Light cloudy brown in colour, high amount of suspended solids 

Groundwater Threshold 
Value 

- - 1875 - - 

Interim EPA Guideline 
Values 

(Units as indicated) 

>6.5 & <9.5 25°C 1000  
No abnormal 

change 
- 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
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Table 4.3 – Results of BTEX and MTBE 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Benzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.75 1.0 

Toluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

Ethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

p & m-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 - 10 
Note 1

 

o-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 
Note 1

 

MTBE (Methyl Tertiary 

Butyl Ether) 
µg/l 1.0 <1.0 <1.0 1.4 <1.0 <1.0 <1.0 2.2 2.1 - 30 

Note: No specific IGV for parameter.  IGV for Total Xylenes is used as guideline. 
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 

 

Table 4.4 – Results of Speciated PAHs 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Naphthalene µg/l 0.01 <0.10 <0.01 <0.12 0.034 <0.01 <0.01 <0.01 0.153 - 1.0 

Acenaphthylene µg/l 0.01 <0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 - - 

Acenaphthene µg/l 0.01 <0.10 <0.01 0.087 0.034 <0.01 <0.01 <0.01 <0.10 - - 

Fluorene µg/l 0.01 <0.10 <0.01 0.025 0.051 <0.01 <0.01 <0.01 <0.10 - - 

Phenanthrene µg/l 0.01 <0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 - - 

Anthracene µg/l 0.01 <0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 - 10,000 

Fluoranthene µg/l 0.01 <0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 - 1.0 

Pyrene µg/l 0.01 <0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 - - 

Benzo(a)anthracene µg/l 0.01 <0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 - - 

Chrysene µg/l 0.01 <0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 - - 

Benzo(b)fluoranthene µg/l 0.01 <0.10 <0.01 0.011 <0.01 <0.01 <0.01 <0.01 <0.10 - 0.5 



2016 Groundwater Compliance Monitoring – Quarter 1                                        

MDE0973Rp0027            13 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Benzo(k)fluoranthene µg/l 0.01 <0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 - 0.05 

Benzo(a)pyrene µg/l 0.01 <0.10 <0.01 <0.04 <0.01 <0.01 <0.01 <0.01 <0.10 - 0.01 

Indeno(1,2,3-cd)pyrene µg/l 0.01 <0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 - 0.05 

Dibenz(a,h)anthracene µg/l 0.01 <0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 - - 

Benzo(g,h,i)perylene µg/l 0.01 <0.10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 - 0.05 

Total EPA-16 PAHs µg/l 0.1 <0.10 <0.01 0.123 0.159 <0.01 <0.01 <0.01 0.153 0.075 0.1 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
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Table 4.5 – Results of Speciated Phenols 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Phenol µg/l 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - 0.5 

2,4,6-Trichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2,4-Dichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dimethylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Nitrophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chloro-3-methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
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Table 4.6 – Results of Semi-Volatile Organic Compounds (SVOCs) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Phenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.5 

2-Chlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

Bis(2-chloroethyl)ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-Dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2-Dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

1,4-Dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bis(2-chloroisopropyl)ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Nitrobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

4-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Isophorone µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Nitrophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dimethylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bis(2-chloroethoxy)methane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2,4-trichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.40 

Naphthalene µg/l 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - 1.0 

2,4-Dichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachlorobutadiene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.10 

4-Chloro-3-methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4,6-Trichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2,4,5-Trichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Methylnaphthalene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chloronaphthalene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Dimethylphthalate µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

2,6-Dinitrotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Acenaphthylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Acenaphthene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dinitrotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Dibenzofuran µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chlorophenyl phenyl ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Diethyl phthalate µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Fluorene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bromophenyl phenyl ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.03 

Phenanthrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Anthracene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10,000 

Pyrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Butyl benzyl phthalate µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(a)anthracene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Chrysene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(b)fluoranthene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.5 

Benzo(k)fluoranthene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.05 

Benzo(a)pyrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.01 

Indeno(1,2,3-cd)pyrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.05 

Dibenz(a,h)anthracene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(g,h,i)perylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -  

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  

 



2016 Groundwater Compliance Monitoring – Quarter 1  

MDE0973Rp0027            17 

Table 4.7 – Results of Volatile Organic Compounds (VOCs) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Chloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Chloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bromomethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Vinyl Chloride µg/l 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.1 0.375 - 

Trichlorofluoromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,1-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 30 

1,1,2-Trichloro 1,2,2-
Trifluoroethane 

µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Cis-1,2-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

MTBE (Methyl Tertiary Butyl 
Ether) 

µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 30 

2,2-Dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trichloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 12 

1,1,1-Trichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 500 

1,2-dichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.25 - 

1,1-Dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trans-1,2-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 1.0 

1,2-dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 70 

Dibromomethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bromodichloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Cis-1,3-dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trans-1,3-dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Toluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

1,1,2-Trichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-Dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Dibromochloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Tetrachloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 40 

1,2-Dibromoethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Chlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 1.0 

1,1,1,2-Tetrachloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Ethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

p & m-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 - 10 

Styrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Tribromomethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

o-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

Isopropylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bromobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

N-Propylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chlorotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chlorotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3,5-Trimethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Tert-Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2,4-Trimethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 - - 

Sec-Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

P-Isopropyltoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

1,4-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

1,2-Dibromo-3-chloropropane µg/l 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - - 

1,2,4-Trichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.40 

Hexachlorobutadiene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.10 

1,2,3-Trichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
 

Table 4.8 – Results of Total Petroleum Hydrocarbons (Aliphatic/Aromatic) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Aliphatic > C10-C12 µg/l 10 <10 <10 <40 <200 <10 <10 <10 <10 - - 

Aliphatic > C12-C16 µg/l 10 <10 <10 <40 <200 <10 <10 <10 <10 - - 

Aliphatic > C16-C35 µg/l 10 <10 <10 132 <200 <10 <10 <10 <10 - - 

Aliphatic > C35-C44 µg/l 10 <10 <10 <40 <200 <10 <10 <10 <10 - - 

Aliphatic > C10-C44 µg/l 10 <10 <10 132 <200 <10 <10 <10 <10 - 10 

Aromatic > C10-C12 µg/l 10 <10 <10 <40 <200 <10 <10 <10 <10 - - 

Aromatic > C12-C16 µg/l 10 <10 <10 <40 <200 <10 <10 <10 15 - - 

Aromatic > C16-C21 µg/l 10 <10 <10 <40 <200 <10 <10 <10 <10 - - 

Aromatic > C21-C35 µg/l 10 <10 <10 <40 <200 <10 <10 <10 <10 - - 

Aromatic > C35-C44 µg/l 10 <10 <10 <40 <200 <10 <10 <10 <10 - - 

Aromatic > C10-C44 µg/l 10 <10 <10 <40 <200 <10 <10 <10 15 - 10 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  

Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
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5 DISCUSSION OF QUARTER 1 RESULTS 

The results of the Quarter 1 monitoring event for 2016 are presented in Table 4.1 to 4.8 of this 
report. For the purpose of this report, the results are compared against the Groundwater Threshold 
Values (GTVs) outlined in the European Communities Environmental Objectives (Groundwater) 
Regulations (S.I. No. 9 of 2010) where available. Where GTVs are not available results are compared 
against the EPA Interim Guideline Values (IGV) as set out in the Interim Report ‘Towards Setting 
Guideline Values for the Protection of Groundwater in Ireland’ 2004.  A discussion of the results and 
their significance is included below.   

5.1 FIELD PARAMETERS 

The results of the field parameters measured at each groundwater monitoring well are presented in 
Table 4.2. Groundwater samples recorded pH levels ranging between 7.30 and 8.56, all within the 
EPA Interim guideline range of ≥6.5 to ≤9.5. Temperature measurements ranged from 7.6°C to 
12.5°C and were below the EPA IGV of 25°C.   

Field measurements of Electrical Conductivity levels ranged between 595 μS/cm and 1571 μS/cm. 
Three measurements of Electrical Conductivity were above the IGV of 1000 µS/cm at BH101 (1137 
µS/cm), MW03 (1568 µS/cm) and MW04 (1571 µS/cm), but all however were below the GTV limit of 
1875 μS/cm. 

Dissolved oxygen levels ranged between 1.59 and 3.78 ppm. Factors such as climate, nutrients in the 
water, suspended solids; organic wastes and groundwater inflow can all influence the dissolved 
oxygen values.  

Observations relating to colour and odour varied from well to well as detailed in Table 4.2.  

5.2 RESULTS OF BTEX & MTBE 

The results of the BTEX and MTBE analysis are presented in Table 4.3. BTEX concentrations are 
below the associated GTVs and IGVs at all locations. BTEX concentrations are also below the 
laboratory of limit of detection at all locations, with the exception of p & m-xylene at MW03 (1.1 
µg/l). MTBE was detected at BH103 (1.4 µg/l), MW03 (2.2 µg/l) and MW04 (2.1 µg/l), however these 
are all below the IGV of 30 µg/l. MTBE was also below the laboratory limit of detection and IGV at all 
other locations. 

The previous detection of MTBE was in the Quarter 3 monitoring event of 2015 and recorded a 
concentration above the laboratory limit of detection of 3.1 μg/l at BH103. This is still well below the 
IGV limit. Prior to this there was a detection of MTBE at BH104B in the Quarter 1 monitoring event 
of 2012 with a recorded concentration of 280 μg/l which is above the laboratory limit of detection. 
This was the only recorded exceedance in Quarter 1 2012.  

Monitoring during Quarter 1 and Quarter 2 of 2010 detected exceedances of MTBE at BH103 at a 
concentration of 16 µg/l. Subsequent monitoring in 2010 recorded concentrations below the 
laboratory limit of detection. Prior to these 2010 monitoring events, concentrations of MTBE at 
BH103 were recorded at 63 μg/l in December 2009.  
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5.3 RESULTS OF SPECIATED POLYAROMATIC HYDROCARBONS (PAHS) 

The results of the Speciated PAH analysis during this monitoring period are presented in Table 4.4.   

The laboratory limit of detection for Total EPA-16 PAHs is 0.1 µg/l and has been lowered for 
comparison with the EPA IGV of 0.1 µg/l; however this is not accredited. This laboratory limit of 
detection is above the EPA GTV of 0.075 µg/l. To identify the compounds, which attributed to these 
concentrations, speciated PAH analysis was carried out, which reduces the limit of detection for 
individual parameters to 0.01 μg/l.  

Total Polyaromatic Hydrocarbons were above the IGV limit of 0.1 μg/l at BH103 (0.123 μg/l), BH104B 
(0.159 μg/l) and MW04 (0.153 μg/l). Total PAHs were below the IGV of 0.1 µg/l and the GTV of 0.075 
μg/l at all other locations. Total PAHs were also above the IGV at BH103 (0.21 μg/l) and MW03 
(0.986 μg/l) during the previous Quarter 4 2015 monitoring event.  

The results of the speciated polycyclic aromatic hydrocarbon analysis detected a number of different 
compounds in BH103, BH104B and MW04 above the laboratory limit of detection. However none of 
these compounds were above their respective IGV limits at any location. 

5.4 RESULTS OF SPECIATED PHENOLS 

During previous quarterly monitoring events and sample analysis, total monohydric phenol was 
determined and historically has been below the laboratory limit of detection of 10 μg/l since 
December 2008. It should be noted that the laboratory limit of detection was however above the 
IGV of 0.5 μg/l for phenols.    

For this reason, samples were analysed for phenols to include chlorophenols. The results of the 
speciated phenols analysis are presented in Table 4.5. The speciated phenol analysis reduces the 
laboratory limit of detection to 1.0 μg/l for individual parameters.     

The results of the current Quarter 1 2016 speciated phenol analysis confirm concentrations of 
phenols were below the laboratory limit of detection of 1.0 μg/l at all locations.  

4-Chloro-3-methylphenol was detected at BH104B (1.37 μg/l) above the laboratory limit of detection 
during the Quarter 1 2015 analysis. With the exception of this, all other results are consistent with 
results since the 2012 quarterly monitoring events. 

5.5 RESULTS OF SEMI-VOLATILE ORGANIC COMPOUNDS 

The results of the Semi-Volatile Organic Compound analysis are presented in Table 4.6.  

There are no GTVs for individual SVOC parameters. No SVOCs were detected above the relevant 
IGVs during this monitoring period, consistent with the results from the 2015 and 2014 monitoring 
periods.  
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The Quarter 3 2013 monitoring event detected two SVOC compounds, Acenaphthene (1.1 µg/l) and 
Fluorene (1.5 µg/l) in MW03. Prior to this detection the Quarter 2 monitoring event of 2012 
detected concentrations of Naphthalene and Acenaphthylene in MW03 at concentrations of 2.4 µg/l 
and 0.12 µ/l respectively. 

5.6 RESULTS OF VOLATILE ORGANIC COMPOUNDS 

The results of the Volatile Organic Compound analysis are presented in Table 4.7. The results of the 
current Quarter 1 2016 monitoring event indicate that Vinyl Chloride was detected above the GTV of 
0.375 µg/l at MW04 (1.1 µg/l). 1,2,4-Trimethylbenzene (1.1 µg/l) and p & m-xylene (1.1 µg/l) were 
also detected in monitoring well MW03. However, the results are below the IGV for p & m-xylene 
(10 µg/l) and there is no GTV or IGV limit for 1,2,4-Trimethylbenzene. All other compounds were 
below their respective laboratory limits of detection. 

Historic groundwater monitoring events detected some parameters above the laboratory limit of 
detection in November 2009, corresponding to Quarter 4 of 2009.  1,1-Dichloroethane, 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, MTBE, n-butylbenzene, n-propylbenzene, o-xylene, p-
isopropyltoluene, sec-butylbenzene and tert-butylbenzene were detected above the laboratory 
limits of detection.  No VOCs were detected above the relevant GTVs or IGVs. 

The results of the Quarter 3 and Quarter 4 monitoring events of 2009 and all subsequent monitoring 
events indicate that there were no exceedances of the GTVs or IGVs for specific parameters.  

5.7 RESULTS OF TOTAL PETROLEUM HYDROCARBONS 

In order to provide a more accurate profile of TPH within the groundwater, speciated hydrocarbon 
analysis using the Total Petroleum Hydrocarbon Criteria Working Group (TPHCWG) method was 
carried out on samples taken at all boreholes. The results of the TPH analysis are presented in Table 
4.8.  

The EPA IGV of 10 μg/l for the Total Hydrocarbons is deemed comparable with the results for Total 
Petroleum Hydrocarbons. Some detections of TPH in both the aliphatic and aromatic range were 
observed during the current Quarter 1 2016 monitoring event. Detections in samples from the well 
BH103 were in the aliphatic range C16-C35 (132 µg/l) and from well MW04 in the aromatic range 
C12-C16 (15 µg/l).   

The previous Quarter 4 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (879 
µg/l), C16-C21 (1380 µg/l) and C21-C35 (694 µg/l) at BH104B, C21-C35 at BH103 (60 µg/l) and C10-
C12 (13 µg/l) and C12-C16 (21 µg/l) at MW04. TPH concentrations were detected in the aliphatic 
ranges C10-C12 (495 µg/l), C12-C16 (3080 µg/l) and C16-C35 (3360 µg/l) at BH104B and C16-C35 
(231 µg/l) and C35-C44 (14 µg/l).  

The Quarter 3 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (39 µg/l), C16-
C21 (37 µg/l) and C21-C35 (28 µg/l) at BH104B, C21-C35 at BH103 (17 µg/l) and C10-C12 (18 µg/l) 
and C12-C16 (29 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-C12 
(13 µg/l), C12-C16 (40 µg/l) and C16-C35 (62 µg/l) at BH104B and C16-C35 at BH103 (72 µg/l) and 
MW03 (14 µg/l). 
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The Quarter 2 monitoring event of 2015 detected TPH in the aromatic range C21-C35 at BH03 (509 
µg/l). TPH concentrations were detected in the aliphatic ranges C16-C35 at BH103 (1760 µg/l) and 
BH104B (337 µg/l), and C12-C16 at BH104B (225 µg/l). 

The Quarter 1 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 at wells 
MW03 (14 µg/l), MW04 (15 µg/l) and BH104B (27 µg/l), C16-C21 at BH104B (15 µg/l), and C21-C35 
(14 µg/l) at BH103. TPH concentrations were detected in the aliphatic ranges C16-C35 and C35-C44 
at MW03 (46 µg/l and 12 µg/l respectively), BH103 (54 µg/l) and BH104B (11 µg/l. 

No detections of TPH in the aliphatic or aromatic range were observed in any shallow or deep 
monitoring well locations during the Quarter 4 monitoring event of 2014.  

The Quarter 3 monitoring event of 2014 detected TPH concentrations in the aliphatic range at the 
shallow groundwater well BH104B. The TPH concentration detected was 410 µg/l. The speciated TPH 
ranges that contributed to the value of 410 µg/l were C12-C16 (150 µg/l), C16-C21 (250 µg/l) and 
C31-C35 (10 µg/l).   

The Quarter 3, 2013 monitoring event detected TPH in the aliphatic range in one deep groundwater 
well, MW03. TPH of the range C10-C12 and C12-C16 were detected at concentrations of 200 µg/l 
and 190 µg/l respectively.  

The Quarter 1, 2013 monitoring event detected aliphatic TPH of the range C12-C16, C16-C21 and 
C21-C35. TPH in the mid to high aromatic ranges were detected in BH103, BH104B and MW04 
during the previous Quarter 1 2013 monitoring event. Aromatic TPH of the ranges C12-C16, C16-C21 
and C21-C35 were detected in BH103, the ranges C10-C12, C12-C16 and C16-C21 were detected in 
BH104B and aromatic TPH of the ranges C10-C12 and C12-C16 were detected in MW04.   

The Quarter 2 monitoring event of 2012 detected elevated TPH of the aliphatic range C12-C16, C16-
C21 and C21-C25 in BH103. Hydrocarbons have been detected in borehole MW03 during Quarter 1 
2010, in borehole BH104B during the Quarter 2 2010 monitoring event and in borehole BH104B and 
MW03 during the Quarter 3 2010 monitoring events. Hydrocarbons have also been detected in 
BH103, BH104B and MW03 in the Quarter 2 2011 monitoring event and in MW03 in the Quarter 3 
and Quarter 4 2011. These detections are discussed further in Section 6.2.3.  
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6 HISTORICAL RESULTS & TRENDS 

Time series plots are presented in this section and include the results of the Quarter 1 2016 
monitoring round. As the monitoring continues in accordance with the Industrial Emissions Licence 
requirements, the plots will be updated with the results of subsequent rounds and used to illustrate 
the results.  

6.1 GROUNDWATER LEVELS OVER TIME 

Figure 6.1 to Figure 6.3 below illustrates the manually recorded water levels using an electronic 
probe. The graphs show that groundwater levels can vary considerably between monitoring rounds.  

Figure 6.2 illustrates groundwater elevations (mAOD) in shallow groundwater wells (BH101 to 
BH104B) ranging between approximately 98 mAOD and 102 mAOD. 

Figure 6.3 illustrates groundwater elevation (mAOD) in the deeper groundwater wells (MW01 to 
MW03). The groundwater elevation (mAOD) for these deeper groundwater wells ranges from 
approximately 97.5 mAOD to approximately 100 mAOD.      

Figure 6.1 – Ground Elevation (mAOD) in all Monitoring Wells 
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Figure 6.2 – Ground Elevation (mAOD) in Shallow Groundwater Monitoring Wells 

 

Figure 6.3 – Ground Elevation (mAOD) in Deep Groundwater Monitoring Wells 

 

The groundwater levels generally show a similar pattern of fluctuation over time indicating a degree 
of connection between boreholes. The graphs demonstrate that groundwater levels can vary 
considerably between monitoring rounds; the general direction of flow in the shallow and deeper 
groundwater bearing unit is in an easterly or north easterly direction however there have been some 
occasional historic cases of groundwater flowing in a south-easterly direction.   

In addition, monthly rainfall data for Oak Park, Carlow have been tabulated from Met Éireann to 
examine the relationship between compounds and rainfall events.  The data from Oak Park was 
chosen as the weather station at Birr, Co. Offaly closed in October 2009. A summary of the rainfall 
data is in Tables 6.1 to 6.5.  
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Table 6.1 – Monthly Rainfall Data for Year 2012 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

70.8 24.5 18.0 56.3 50.2 155.8 76.2 127.7 37.9 63.4 80.9 68.1 

 

Table 6.2 – Monthly Rainfall Data for Year 2013 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

76.2 35.8 57.6 44.4 35.6 37.5 32.3 85.6 24.4 170.0 27.7 136.6 

 

Table 6.3 – Monthly Rainfall Data for Year 2014 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

147.2 176.7 65.0 52.6 78.6 61.9 24.6 122.1 18.2 138.2 165.6 47.7 

 

Table 6.4 – Monthly Rainfall Data for Year 2015 for Oak Park, Carlow 

Month Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec 

Rainfall 
(mm) 

66.0 36.3 53.5 26.3 89.4 29.7 79.4 83.0 17.9 56.8 110.0 270.9 

 

Table 6.5 – Monthly Rainfall Data for Year 2016 for Oak Park, Carlow 

Month Jan Feb Mar 

Rainfall 
(mm) 

110.9 95.7 40.6 

 

6.2 GROUNDWATER CONCENTRATIONS OVER TIME 

Groundwater quality trends have previously been examined in two reports (URS 2005 and RPS 
2007). In addition, RPS carried out a groundwater risk assessment (Ref: MDE0788RP0001, dated 
November 2008) in which the general trend of contaminant concentrations over time was observed 
to be erratic with compounds rarely being detected in the same borehole on two consecutive 
monitoring rounds.  

The data available within these reports has been reviewed and time series plots of key parameters 
have been compiled based on notable trends. Trends for phenols, petroleum hydrocarbons and 
chlorinated solvents have been plotted as outlined in the following sections.  
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6.2.1 Phenols 

Phenols have been detected historically in all boreholes with the highest concentrations recorded in 
BH103. However concentrations in BH103 have declined since April 2007. Phenol concentrations 
have since been recorded below the IGV of 0.5 μg/l in all monitoring wells since December 2008 
indicating natural attenuating conditions within the groundwater.   

2,4-Dimethylphenol was detected at a concentration of 0.12 μg/l during the Quarter 1, 2010 
monitoring event. There is no recommended IGV for this parameter. Subsequent to the Quarter 1 
2010 monitoring event no detections of phenols have been noted at any monitoring location up to 
and including the current Quarter 1 2016 monitoring event.   

Figure 6.4 – Phenol Concentrations in all Monitoring Wells 

 

6.2.2 Polyclyclic Aromatic Hydrocarbons 

Figure 6.5 below illustrates that PAHs (Polycyclic Aromatic Hydrocarbons) have previously been 
detected within all monitoring wells above the recommended EPA IGV of 0.1 μg/l. Historically the 
highest concentrations have been detected within MW03 and BH104B, with the highest 
concentration detected in March 2006 (107 μg/l) and in October 2007 (19.72 μg/l) respectively. In 
addition, a range of PAHs including Benzo(a)pyrene, Benzo(g,h,i)perylene, Indeno(1,2,3)cd pyrene, 
Fluoranthene and Naphthalene have previously been detected in MW03 with Figures 6.6 to 6.10 
illustrating some of the PAH compounds which were detected above their respective IGVs.  

Since 2007 concentrations of PAH have shown a marked decrease and since 2010 detections of PAH 
have been confined to MW03, MW02 and BH104B. Concentrations of Total PAH above the IGV in 
2010 were detected during the Quarter 1 monitoring event in MW03 (0.3 μg/l), Quarter 2 
monitoring event in BH104B (1.2 µg/l) and Quarter 3 monitoring event in MW02 (2.0 µgl) and 
BH104B (0.2 µgl). There were no elevated concentrations of Total PAH during the Quarter 4 2010 
monitoring event.  
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No Total PAH detections were recorded throughout 2011 and in Q1 of 2012. Total PAH was detected 
above the IGV in MW03 in the Q2 2012 monitoring event. No Total PAH exceedances were detected 
from Quarter 3 2012 to Quarter 4 2013 inclusive. Total PAHs were detected at a concentration of 
2.62 µg/l in MW03 during the Q3 2013 monitoring event however; no detections above the 
laboratory limit were noted during the subsequent monitoring events up to and including the 
Quarter 2 2015 monitoring event. Total PAHs were also above the GTV at BH103 (0.093 μg/l), 
BH104B (0.159 μg/l) and MW03 (0.586 μg/l) during the Quarter 3 2015 monitoring event, as well as 
at BH103 (0.21 μg/l), MW03 (0.986 μg/l) and MW04 (0.079 μg/l) during previous Quarter 4 2015 
monitoring event. Similarly, during the current Quarter 1 2016 monitoring event Total Polyaromatic 
Hydrocarbons were above the IGV limit of 0.1 μg/l at BH103 (0.123 μg/l), BH104B (0.159 μg/l) and 
MW04 (0.153 μg/l).  

Figure 6.5 – PAH (Total) Concentrations in all Monitoring Wells 
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Figure 6.6 – Fluoroanthene Concentrations in all Monitoring Wells 

 

Figure 6.6 illustrates that Fluoranthene was previously detected above the IGV of 1.0 μg/l in 
groundwater monitoring wells BH104B (October 2007, 1.33 μg/l) and MW03 (March 2006, 2.158 
μg/l) only. The remaining monitoring wells recorded concentrations below the IGV of 1.0 μg/l.  

Figure 6.7 – Naphthalene Concentrations in all Monitoring Wells 

 

A similar trend to Fluoroanthene has been noted in Figure 6.7, with concentrations of Naphthalene 
recorded above the IGV of 1.0 μg/l in BH104B and MW03 only. 4 no. exceedances of the IGV were 
noted in BH104B in September 2005 (39 µg/l), March 2006 (1.069 μg/l), July 2006 (1.594 μg/l) and 
October 2007 (16.31 μg/l). Since October 2007, the concentrations in BH104B have decreased below 
the IGV. There have been 6 exceedances of the IGV of 1.0 μg/l in MW03, with the highest 
concentration detected in March 2006 (19.986 μg/l) and the most recent being the detected in the 
Quarter 2 2012 monitoring event (2.4 μg/l). The concentrations detected in August 2010 were 
slightly above the laboratory limit of detection of 0.01 μg/l at BH104B (0.08 µg/l) and MW03 (0.05 
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µg/l); however these levels are deemed low. Concentrations of Naphthalene were below the EPA 
IGV limit of detection of 1.0 μg/l at all locations during the Quarter 4 2010, the 2011 and 2012 
quarterly monitoring events and the Quarter 1 to Quarter 3 2014 monitoring periods, inclusive. No 
detections of Naphthalene were noted from the Quarter 4 2014 monitoring event to the Quarter 2 
2015 monitoring event. Naphthalene was detected at BH101 (0.011 μg/l) and MW03 (0.031 μg/l) 
during Quarter 3 2015, and at BH103 (0.095 μg/l) and at MW04 (0.067 μg/l) during Quarter 4 2015. 
These detections, however, were below the IGV limit of detection of 1.0 μg/l. Naphthalene was also 
detected during the current Quarter 1 2016 monitoring event at BH104B (0.034 μg/l) and MW04 
(0.153 μg/l). These detections were also below the IGV limit. 

Figure 6.8 – Benzo (g,h,i) perylene Concentrations  

 

Figure 6.8 illustrates the concentrations of Benzo(g,h,i)perylene in all monitoring wells over time. 
Elevated concentrations above the IGV were recorded at BH104B (0.087 µg/l) on one occasion in 
March 2006.   

Figure 6.9 illustrates elevated concentrations above the IGV recorded at MW03 on 6 no. occasions 
with the most recent elevated concentration recorded during the Quarter 4 2015 monitoring event 
(0.053 µg/l). The previous elevated concentration detected was in Quarter 3 2015 (0.053 µg/l). The 
results of all monitoring events from 2010 to the Quarter 2 2015 monitoring event recorded 
concentrations below the laboratory limit of detection of 0.01 μg/l at all locations. Concentrations 
were also below the laboratory limit of detection at all locations during the current Quarter 1 2016 
monitoring event. 
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Figure 6.9 – Benzo (g,h,i) perylene in Monitoring Wells BH104B & MW03  

 

Figure 6.10 illustrates the concentrations of Benzo(a)pyrene in all groundwater monitoring wells and 
indicates that Benzo(a)pyrene has been detected historically in all boreholes above the IGV of 0.01 
μg/l. Similarly with the above mentioned trends, the highest concentrations have been detected in 
MW03 and BH104B. Concentrations have markedly decreased since March 2006 when an elevated 
concentration of 2.751 μg/l was detected in MW03, however there have been a number of 
detections above the IGV, with the most recent elevated level detected in December 2009. Elevated 
concentrations above the IGV were recorded in BH101, BH103 and MW01 during this same period.  

The slightly higher concentrations of Benzo(g,h,i)perylene and Benzo(a)pyrene detected in Quarter 
4, 2009 may be attributed to heavy rainfall, which occurred in November of 2009 and as a result 
possibly mobilized traces of these compounds from the soil. The static water levels for December 
2009 ranged between 0.58 and 3.78 mbgl. Since December 2009, concentrations of compounds have 
notably decreased to below the IGVs.    

Benzo(a)pyrene was detected above the IGV limit of 0.01 μg/l at MW03 (0.108 μg/l) during the 
previous Quarter 4 2015 monitoring event. Benzo(a)pyrene was also detected above the IGV at 
MW03 (0.052 μg/l) during the Quarter 3 2015 monitoring event. All other results of all monitoring 
events from 2010 to the current Quarter 1 2016 monitoring event did not detect other 
concentrations above the IGV.  
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Figure 6.10 – Benzo (a) pyrene Concentrations in all Monitoring Wells 

 

6.2.3 Petroleum Hydrocarbons (TPH) 

Historically Total Petroleum Hydrocarbons (TPH) including mineral oil, petrol range organics (PRO) 
and diesel range organics (DRO) have been detected within BH103, BH104B and MW03. Since 2009, 
speciated hydrocarbon analysis using the Total Hydrocarbon Criteria Working Group (TPHCWG) 
method has been carried out on all samples to obtain a more accurate profile of TPH within 
groundwater.  

The results of the TPHCWG analysis has indicated that the predominant hydrocarbons detected are 
in the heavier chain carbon fractions, most notably in the carbon range C12 – C16, C16 – C21 and 
C21 – C35. Figure 6.11 illustrates the TPH analysis for the total TPH analysis from C5 – C44 in all 
monitoring wells since 2009. The highest concentrations detected historically are at monitoring wells 
MW03, BH104B and BH103 respectively. 

Figure 6.11 – TPH (Carbon Range C5-C44) in all Monitoring Wells 
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Previous quarterly monitoring reports have outlined the hydrocarbon trends recorded in each well 
since 2010. This report outlines the trends from 2012 up to and including the current monitoring 
report.  

During the Quarter 1, 2012 monitoring event, hydrocarbons were detected in borehole BH103 only. 
The predominant aliphatic carbon range comprised C10-C12 (13 μg/l), C12-C16 (270 μg/l), C16-C21 
(690 μg/l) and C21-C35 (980 μg/l). The predominant aromatic carbon range comprised of C16-C21 
(250 μg/l) and C21-C25 (680 μg/l).  

During the Quarter 2, 2012 monitoring event, hydrocarbons were detected in BH103 only. The 
detected aliphatic carbon range comprised C12-C16 (98 μg/l), C16-C21 (230 μg/l) and C21-C25 (170 
μg/l). No detections of aromatic carbons were measured during the Quarter 2 2012 monitoring 
event.  

No hydrocarbons were detected at any location during the Quarter 3 and Quarter 4, 2012 
monitoring events. 

During the Quarter 1, 2013 monitoring event aromatic hydrocarbons were detected in BH103, 
BH104B and MW04. The predominant aromatic carbon range comprised C12-C16 (30 µg/l), C16-C21 
(280 µg/l) and C21-C35 (100 µg/l) in BH103, C10-C12 (30 µg/l), C12-C16 (110 µg/l) and C16-C21 (80 
µg/l) in BH104B and C10-C12 (20 µg/l) and C12-C16 (80 µg/l) in MW04. Aliphatic hydrocarbons were 
detected in BH103 in the ranges C12-C16 (70 µg/l), C16-C21 (100 µg/l) and C21-C35 (90 µg/l).  

During the Quarter 2, 2013 monitoring event no aliphatic or aromatic hydrocarbons were detected 
at any location.  

During the Quarter 3, 2013 monitoring event, hydrocarbons of the aliphatic range were detected in 
MW03 only. The detected aliphatic carbon range comprised C10-C16 (290 μg/l) and C12-C16 (190 
μg/l). No detections of aromatic carbons were measured during the Quarter 3 2013 monitoring 
event. 

Total Petroleum Hydrocarbons were not detected at any monitoring location during the Quarter 4, 
2014 monitoring event. During the monitoring event for Quarter 3 2014 following ranges of the 
aliphatic hydrocarbons were recorded for BH104B; C12-C16 (150 µg/l), C16-C21 (250 µg/l) and C21-
C35 (10 µg/l).  

During the Quarter 1 2015 monitoring event, hydrocarbons were detected in MW03, MW04, BH103 
and BH104B.  The predominant aromatic carbon range comprised C21-C35 (14 µg/l) in BH103, C12-
C16 (27 µg/l) and C16-C21 (15 µg/l) in BH104B, C12-C16 (14 µg/l) in MW03 and C12-C16 (15 µg/l) in 
MW04. Aliphatic hydrocarbons were detected in the ranges C16-C35 (54 µg/l) in BH103, C16-C35 (11 
µg/l) in BH104B and C16-C35 (46 µg/l) and C35-C44 (12 µg/l) in MW03. 

During the Quarter 2 2015 monitoring event, the TPH concentration in the aromatic C21-C35 range 
was detected at one shallow groundwater wells BH103 (509 µg/l). The TPH concentration in the 
aliphatic range was detected at C16-C35 (1760 µg/l) in BH103 and C12-C16 (225 µg/l) and C16-C35 
(11 µg/l) in BH104B. 
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The Quarter 3 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (39 µg/l), C16-
C21 (37 µg/l) and C21-C35 (28 µg/l) at BH104B, C21-C35 at BH103 (17 µg/l) and C10-C12 (18 µg/l) 
and C12-C16 (29 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-C12 
(13 µg/l), C12-C16 (40 µg/l) and C16-C35 (62 µg/l) at BH104B and C16-C35 at BH103 (72 µg/l) and 
MW03 (14 µg/l).  

The previous Quarter 4 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (879 
µg/l), C16-C21 (1380 µg/l) and C21-C35 (694 µg/l) at BH104B, C21-C35 at BH103 (60 µg/l) and C10-
C12 (13 µg/l) and C12-C16 (21 µg/l) at MW04. TPH concentrations were detected in the aliphatic 
ranges C10-C12 (495 µg/l), C12-C16 (3080 µg/l) and C16-C35 (3360 µg/l) at BH104B and C16-C35 
(231 µg/l) and C35-C44 (14 µg/l) at BH103.  

For the current Quarter 1 2016 monitoring event, detections in samples from the well BH103 were in 
the aliphatic range C16-C35 (132 µg/l) and from well MW04 in the aromatic range C12-C16 (15 µg/l).   
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7 CONCLUSIONS 

 In accordance with the criteria set out in Schedule 4(ii) of the site’s Industrial Emissions Licence 
Register No. W0184-01, groundwater monitoring was carried out at the ENVA Ireland site on the 
24th February 2016 corresponding to Quarter 1 of 2016. Samples were collected at 8 
groundwater monitoring wells during this event.  

 The results presented have been referenced against Groundwater Threshold Values (GTVs) 
outlined in the European Communities Environmental Objectives (Groundwater) Regulations 
2010 (S.I. no 9 of 2010), where available. Where GTVs are not available for parameters, results 
are compared against the Interim Guideline Values (IGVs) set out in the Environmental 
Protection Agency interim report, ‘Towards Setting Guideline Values for the Protection of 
Groundwater in Ireland’. 

 Results of the BTEX and MTBE demonstrate that the levels of Toluene, Ethylbenzene and Xylene, 
Benzene and MTBE were all below the recommended EPA IGVs. 

 The Quarter 1 2016 results of the speciated polycyclic aromatic hydrocarbons indicate that Total 
PAHs were below the EPA IGV of 0.1 μg/l at all monitoring wells with the exception of BH103 
(0.123 μg/l), BH104B (0.159 μg/l) and MW04 (0.153 μg/l).  

 Vinyl Chloride was detected above the GTV of 0.375 µg/l at MW04 (1.1 µg/l). 1,2,4-
Trimethylbenzene (1.1 µg/l) and p & m-xylene (1.1 µg/l) were also detected in monitoring well 
MW03. However, the results are below their respective limits. All other VOCs and SVOCs were 
below their respective laboratory limits of detection 

 Samples were analysed for speciated phenols to include chlorophenols and the results indicate 
that there were no detections above the laboratory limits of detection.  

 For the current Quarter 1 2016 monitoring event, TPH detections in samples from the well 
BH103 were in the aliphatic range C16-C35 (132 µg/l) and from well MW04 in the aromatic 
range C12-C16 (15 µg/l).  

 Hydrocarbons in the aliphatic range C16-C35 (132 µg/l) at BH103 and the aromatic range C12-
C16 (15 µg/l) at MW04 were observed during the current Quarter 1 2016 monitoring event. 
Concentrations in the aliphatic ranges C10-C12 (495 µg/l), C12-C16 (3080 µg/l) and C16-C35 
(3360 µg/l) as well as in the aromatic ranges C12-C16 (879 µg/l), C16-C21 (1380 µg/l) and C21-
C35 (694 µg/l) were detected at BH104B during the previous Quarter 4 2015 monitoring event. 
Also in Quarter 4 2015, TPH concentrations were recorded in the aliphatic ranges C16-C35 (231 
µg/l) and C35-C44 (14 µg/l) at BH103 and aromatic ranges C21-C35 (60 µg/l) at BH103 and C10-
C12 (13 µg/l) and C12-C16 (21 µg/l) at MW04.  During Quarter 3 2015, TPH concentrations were 
also recorded in the aromatic ranges at BH103, BH104B and MW04, as well as in the aliphatic 
ranges at BH103, BH104B and MW03. Hydrocarbons were detected at BH104B in the aliphatic 
range and BH103 in both the aromatic and aliphatic ranges during the Quarter 2 2015 
monitoring event, as well as MW04 in the aromatic range and BH103, BH104B and MW03 in 
both the aromatic and aliphatic ranges during Quarter 1 2015. Hydrocarbons were not detected 
in any monitoring location during the Quarter 4 2014 monitoring event.  

 The general trend of contaminant concentrations over time continues to be somewhat variable 
with compounds not being continually detected in the same borehole on two or three 
consecutive monitoring rounds. In general, the contaminant levels detected at the Enva facility 
appear to indicate reducing contaminant concentrations over time with infrequent elevations in 
some parameters. Further monitoring is recommended to confirm these reductions. 
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1 INTRODUCTION 

1.1 BACKGROUND 

RPS has been commissioned by Enva Ireland Ltd (Enva) to carry out groundwater quality monitoring 
for environmental compliance, at their facility in the Clonminam Industrial Estate, Portlaoise, Co 
Laois. Groundwater monitoring has being carried out in strict accordance with criteria set out in 
Schedule 4(ii) of the site’s Industrial Emissions Licence, Register No. W0184-01.  

Enva Ireland has been operating under Waste Licence Register No. W0184-01 since January 2004. 
The licence was amended by the Environmental Protection Agency in December 2013 to conform to 
the provisions and requirements of the Council Directive 2010/75/EU (Industrial Emissions Directive) 
and as such is deemed an Industrial Emissions Licence. Enva is required to submit a report to the EPA 
on a quarterly basis, outlining the existing groundwater quality underlying the site. 

A suitably qualified environmental consultant from RPS, collected groundwater samples from a 
series of 8 monitoring wells (BH101, BH102, BH103, BH104B, MW01, MW02, MW03, MW04) within 
the site boundary on the 25th of May 2016. The samples underwent laboratory analysis for the suite 
of parameters specified in Schedule 4(ii) of Industrial Emissions Licence W0184-01. This report 
outlines the results of the Quarter 2 monitoring for 2016 and reviews historical data recorded at the 
site. 

1.2 OBJECTIVES & SCOPE OF WORK 

The specific objectives and scope of work are as follows: 

 Review of previous data as provided by Enva Portlaoise; 

 Graphical presentation of key compounds and trends; and 

 Discussion of results for Quarter 2 2016 within the context of previous results and available 
guideline concentrations. 
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2 REVIEW OF PREVIOUS DATA 

2.1 INFORMATION SOURCES 

The following documents were reviewed as part of this project: 

 Industrial Emissions Licence W0184-01 and any available EPA documents from the EPA website; 

 Quarterly Groundwater Monitoring Reports (Quarter 1 2004 to Quarter 4 2005), URS; 

 Quarterly Groundwater Monitoring Reports (Quarter 1 2006 to Quarter 4 2015), RPS; 

 Summary Report on Trend of Contaminant Levels at Enva Ireland Ltd since 2005, Ref: 
MDE0647RP0001, RPS (2007); 

 Groundwater Risk Assessment, Ref: MDE0788Rp0001, RPS (2008); 

 Hydrogeological Review and Assessment Report, Ref MDE0973Rp0017F01, RPS (2014);  

 Baseline Environment Report, Ref: MDE0973Rp0104; and 

 Quarter 1 Groundwater Monitoring Report, RPS (2016). 

 

2.2 SITE SETTING 

The site is located to the southwest of the town of Portlaoise immediately to the south of the Dublin 
to Cork railway line. The general area is gently undulating. The site slopes gently to the southwest 
but to the east of the site the ground slopes gently towards the River Triogue, which is located 
approximately 1.5 km to the east. The site occupies an area of approximately 1.5 hectares and 
comprises of an operational waste oil and contaminated soil treatment plant.   

The site is located on the outskirts of Portlaoise in an area of agricultural and light industrial 
development. The site is bounded to the north and east by land belonging to Irish rail, comprising 
sidings and general storage areas. To the south is a vehicle repair garage, which is elevated above 
the level of the site by approximately 1.5 m. To the west the site is adjoined by further industrial 
land, as well as residential land. The site location is presented on Figure 2.1. 

The site has been in operation since 1978, and the layout has remained relatively consistent. The site 
layout is presented on Figure 3.1. The site is largely covered in hardstanding with some open areas 
in the far north and northeast of the site. All oil and soil storage areas are suitably bunded and the 
general standard of housekeeping is good. 
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Figure 2.1 – Site Location 
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2.3 REGIONAL SETTING 

2.3.1 Geology 

The Geological Survey of Ireland indicates that the regional geology of Portlaoise is typified by 
Carboniferous Limestone. In the vicinity of the site itself the solid geology comprises the Ballysteen 
Formation, a micaceous-bioclastic limestone. This well-bedded limestone, with interbeds of shale, is 
extensively folded, with axes trending north-east to south-west, and becomes increasingly muddy 
towards the top of the formation. North-east to south-west trending faults are found in the region, 
with one located approximately 500m to the east of the site. The subsoils in the region comprise 
mainly Made Ground, around the industrial area, and Limestone Till in the surrounding regions.   

2.3.2 Hydrogeology 

The limestone is classified by the Geological Survey of Ireland (GSI) as a Locally Important Karstified 
Aquifer (Ll). Porosity is predominantly in the form of fractures, in this aquifer, however the muddy 
nature of this formation greatly reduces permeability. Vulnerability of this aquifer beneath the site is 
classified as high, with moderate vulnerability to the east of the site.  

The public water supply for Portlaoise is derived from groundwater, utilising three groundwater 
abstraction well fields comprising of two abstraction wells in each well field. This supply currently 
comes from the Straboe area, approximately 5.5 km to the north-east of the site. The source 
protection zone for this water supply extends to within 3.2 km of the Enva site but does not 
encompass the Enva site.   

The GSI record a number of other dug wells and boreholes within the Portlaoise area, including the 
boreholes installed on the site. The accuracy of the locations of these wells varies. One well, which 
was drilled in 1899 is recorded as being located immediately to the south of the Enva site. The use of 
this well is not known and its location is only accurate to 1 km. A second borehole, drilled in 1973 is 
recorded 1.5 km to the north of the site at Clonroosk; the accuracy of this location is also 1 km so it 
could be closer or further from the site. The use of this well is not known but its yield is recorded as 
being poor. There are no other wells recorded within 1 km of the site. 

Enva is not aware of any abstraction boreholes within the immediate vicinity of their site. 

2.4 SITE GROUND CONDITIONS 

A total of eight boreholes have been drilled at the site and the general sequence of ground 
conditions is presented in Table 2.1. 
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Table 2.1 – Ground Conditions 

Strata Extent Thickness Description 

Made Ground BH104 0-3.5 m Predominantly concrete, 
with hardcore fill, and 
clay. 

Boulder Clay All boreholes <8.5 m Includes fine to medium, 
well rounded gravels. 

Sand and Gravel Confined to south east 
corner of site (BH101, 

BH104 and MW03) 

0-2 m In general the transition 
from boulder clay to 
sand is gradual with 
changes from gravel, to 
sandy gravel, to sand. 

Limestone Bedrock Encountered in MW01, 
MW02 and MW03 

Top of limestone ranges 
from 7.7m to 9m below 

ground level. 

Pale grey, fine-grained 
bedrock, differentiated 
from boulders by its un-
weathered nature. 

 

The logs for each of the boreholes were previously presented as Appendix B in the RPS Groundwater 
Risk Assessment Report (Ref: MDE0788Rp0001).  

2.4.1 Licence Conditions 

The Industrial Emissions Licence requires the regular monitoring and sampling of boreholes BH101, 
BH102, BH103, BH104B, MW01, MW02, MW03 and MW04. The parameters requiring measurement 
or analysis are presented in Table 2.2. 

Table 2.2 – Licence Parameters 

Group 
Parameters requiring Quarterly 

Measurement 
Parameters requiring Annual 

Measurement 

Field Parameters 

Groundwater Level 

pH 

Temperature 

Dissolved Oxygen 

Electrical Conductivity 

Visual Inspection 

Groundwater Level 

pH 

Temperature 

Dissolved Oxygen 

Electrical Conductivity 

Visual Inspection 

Organics 

Mineral Oil 

BTEX & MTBE 

PAHs 

Phenols 

VOCs 

SVOCs 

Mineral Oil 

BTEX & MTBE 

PAHs 

Phenols 

VOCs 

SVOCs 

Inorganics - 
Total Alkalinity, Calcium, 

Manganese, Sulphate, Cyanide 
(Total), Chloride, Sodium, 

  



2016 Groundwater Compliance Monitoring – Quarter 2  

MDE0973Rp0028  6 

3 METHODOLOGY 

Groundwater samples were collected from 8 no. on-site groundwater monitoring wells (BH101, 
BH102, BH103, BH104B, MW01, MW02, MW03, MW04) (Figure 3.1) using dedicated Waterra 
tubing, in accordance with RPS’s standard sampling protocol. A non-return foot valve was fixed to 
the bottom of the tubing and inserted into the well, close to the base of the borehole. Separate 
tubing and foot valves were used at each monitoring well to eliminate the possibility of cross 
contamination. 

Groundwater in the well casing is not considered representative of the groundwater quality at a 
given location. For this reason, three well volumes were purged from each well prior to collection of 
the groundwater sample. By the time purging was complete all field test water parameters (namely 
pH, Temperature, Electrical Conductivity and Dissolved Oxygen) were within 10% variance in three 
consecutive measurements. This ensured that the groundwater sample extracted from the 
monitoring borehole was representative of the water held in the subsurface strata and not water 
held stagnant in the borehole casing. The purged volumes were calculated on-site from the 
measured static water levels and total well depths using an electronic dip meter. 

Groundwater samples were collected in laboratory supplied containers and stored in chilled cool 
boxes following sampling and during transit to the laboratory. A rigorous chain of custody procedure 
was used during the sample round. 

3.1 LABORATORY ANALYSIS 

All groundwater samples were analysed at a UKAS accredited laboratory, ALS Environmental for the 
suite of analyses listed in Table 3.1. Table 3.1 also indicates the analytical techniques used by the 
laboratory. 

Table 3.1 – Analytical Methodologies – ALS Environmental  

Parameter Analytical Methodology 

Phenols GC-MS 

Speciated PAHs GC-MS 

BTEX & MTBE Headspace GC-MS 

Petroleum Hydrocarbons Headspace GC-MS 

Volatile Organic compounds & Tentatively Identified 
Organic Compounds (VOCs & TICs) 

Headspace GC-MS 

Semi-Volatile Organic compounds & Tentatively 
Identified Organic Compounds (SVOCs & TICs) 

GC-MS 
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Figure 3.1 – Site Layout Plan with Groundwater Monitoring Locations 

 

 

 

Source: URS Environmental Consultants   (Ref: 45078497 Issue No. 1)     
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3.2 PRESENTATION & INTERPRETATION OF RESULTS 

The Quarter 2 2016 results are tabulated in Section 4 and discussed with respect to previous results 
in Section 5. Results are compared against Groundwater Threshold Values (GTVs) outlined in the 
European Communities Environmental Objectives (Groundwater) Regulations 2010 (S.I. No 9 of 
2010), where available. Where GTVs are not available for parameters, results are compared against 
the Interim Guideline Values (IGVs) set out in the Environmental Protection Agency interim report, 
‘Towards Setting Guideline Values for the Protection of Groundwater in Ireland’.    

Previous monitoring reports (as listed in Section 2.1) provide details of contaminant concentrations 
since 2004. The data available within these reports has been reviewed and time series plots of key 
parameters have been compiled. Trends for chlorinated solvents, petroleum hydrocarbons and 
phenol parameters have been plotted.  

Time series plots are presented in Section 6 and include the results of this Quarter 2 2016 
monitoring round. As the monitoring continues in accordance with the Industrial Emissions licence 
requirements, the plots will be updated with the results of subsequent rounds used to illustrate the 
results.  

Time series plots are also provided for manual water levels where available from previous reports.  

 

 

 

 

 

  



2016 Groundwater Compliance Monitoring – Quarter 2  

MDE0973Rp0028  9 

4 QUARTER 2 RESULTS MAY 2016 

The results of all field measurements and laboratory analysis are presented in this section. This 
resulted in a lack of field measurements. Results are primarily compared against Groundwater 
Threshold Values (GTVs) outlined in the European Communities Environmental Objectives 
(Groundwater) Regulations 2010 (S.I. No 9 of 2010), where available. Where GTVs are not available 
for parameters, results are compared against the Interim Guideline Values (IGVs) set out in the 
Environmental Protection Agency interim report, ‘Towards Setting Guideline Values for the 
Protection of Groundwater in Ireland’.      

The results are discussed in relation to appropriate guideline values in Section 5. Results that are 
shown to be above the relevant threshold or guideline values are highlighted in bold and shaded. 
Results that are shown to be above the relevant laboratory detection limits are highlighted in italics.    

Site-specific field parameter measurements were collected during the site visit as per RPS Water 
sampling protocol. 
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Table 4.1 – Groundwater Levels (Quarter 2, 2016) 

Monitoring 
Well 

BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 

Depth (mbgl) 6.78 6.40 4.39 4.72 21.98 30.88 14.17 6.48 

Static Water 
Level (mbgl) 

4.22 3.21 1.73 0.54 2.44 3.87 4.11 3.94 

Ground Level 
(mAOD) 

103.06 102.55 101.16 101.52 102.10 103.12 102.77 - 

Water Level 
(mAOD) 

98.84 99.34 99.43 100.98 99.66 99.25 98.66 - 

Free Phase Oil 
(mm)  

No detection No detection No detection No detection No detection No detection No detection No detection 

mbgl = metres below ground level 
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Table 4.2 – Results of Field Parameters Measured at each Groundwater Monitoring Well (Quarter 2, 2016) 

Monitoring Well 
pH (pH 
Units) 

Temperature 
(

o
C) 

Conductivity 
(μS/cm) 

Dissolved O2 

(ppm) 
Observations 

BH101 8.23 11.9 1147 2.78 Light cloudy colour, some sediment 

BH102 7.91 11.0 653 3.55 Clear on purging, very little suspended solids 

BH103 8.07 11.2 866 2.91 Slightly white cloudy colour, little sediment 

BH104B 8.08 10.3 547 1.63 
Slightly brown colour, slight H2S odour, very little suspended solids 
or sediment 

MW01 7.85 13.3 757 3.69 Slightly cloudy, very little sediment and suspended solids 

MW02 8.60 12.2 712 2.48 Dark grey colour, slight odour, very little sediment  

MW03 7.29 14.7 1588 3.90 
Cloudy colour on purging, very little  sediment & suspended solids, 
very slight oil sheen 

MW04 7.11 14.3 1538 1.85 
Light cloudy colour, some suspended solids, very little sediment, 
very faint H2S odour 

Groundwater Threshold 
Value 

- - 1875 - - 

Interim EPA Guideline 
Values 

(Units as indicated) 

>6.5 & <9.5 25°C 1000  
No abnormal 

change 
- 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
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Table 4.3 – Results of BTEX and MTBE 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Benzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.75 1.0 

Toluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

Ethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

p & m-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 
Note 1

 

o-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 
Note 1

 

MTBE (Methyl Tertiary 

Butyl Ether) 
µg/l 1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 1.8 1.7 - 30 

Note: No specific IGV for parameter.  IGV for Total Xylenes is used as guideline. 
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 

 

Table 4.4 – Results of Speciated PAHs 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Naphthalene µg/l 0.01 <0.01 <0.01 <0.12 <0.10 <0.01 <0.01 <0.01 <0.16 - 1.0 

Acenaphthylene µg/l 0.01 <0.01 <0.01 <0.01 <0.10 <0.01 <0.01 <0.10 <0.01 - - 

Acenaphthene µg/l 0.01 <0.01 <0.01 0.073 <0.10 <0.01 <0.01 <0.10 0.01 - - 

Fluorene µg/l 0.01 <0.01 <0.01 0.027 <0.10 <0.01 <0.01 <0.10 0.013 - - 

Phenanthrene µg/l 0.01 <0.01 <0.01 0.011 <0.10 <0.01 0.01 <0.10 <0.01 - - 

Anthracene µg/l 0.01 <0.01 <0.01 <0.01 <0.10 <0.01 <0.01 <0.10 <0.01 - 10,000 

Fluoranthene µg/l 0.01 <0.01 <0.01 <0.01 <0.10 <0.01 0.012 <0.10 <0.01 - 1.0 

Pyrene µg/l 0.01 <0.01 <0.01 <0.01 <0.10 0.011 <0.01 <0.10 <0.01 - - 

Benzo(a)anthracene µg/l 0.01 <0.01 <0.01 <0.01 <0.10 <0.01 <0.01 <0.10 <0.01 - - 

Chrysene µg/l 0.01 <0.01 <0.01 <0.01 <0.10 <0.01 <0.01 <0.10 <0.01 - - 

Benzo(b)fluoranthene µg/l 0.01 <0.01 <0.01 0.011 <0.10 <0.01 0.01 <0.10 <0.01 - 0.5 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Benzo(k)fluoranthene µg/l 0.01 <0.01 <0.01 <0.01 <0.10 <0.01 <0.01 <0.10 <0.01 - 0.05 

Benzo(a)pyrene µg/l 0.01 <0.01 <0.01 <0.05 <0.10 <0.01 0.01 <0.10 <0.01 - 0.01 

Indeno(1,2,3-cd)pyrene µg/l 0.01 <0.01 <0.01 <0.01 <0.10 <0.01 <0.01 <0.10 <0.01 - 0.05 

Dibenz(a,h)anthracene µg/l 0.01 <0.01 <0.01 <0.01 <0.10 <0.01 <0.01 <0.10 <0.01 - - 

Benzo(g,h,i)perylene µg/l 0.01 <0.01 <0.01 <0.01 <0.10 <0.01 0.011 <0.10 <0.01 - 0.05 

Total EPA-16 PAHs µg/l 0.1 <0.01 <0.01 0.111 <0.10 0.011 0.069 <0.10 0.023 0.075 0.1 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
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Table 4.5 – Results of Speciated Phenols 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Phenol µg/l 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - 0.5 

2,4,6-Trichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2,4-Dichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dimethylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Nitrophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chloro-3-methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
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Table 4.6 – Results of Semi-Volatile Organic Compounds (SVOCs) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Phenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.5 

2-Chlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

Bis(2-chloroethyl)ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-Dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2-Dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

1,4-Dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bis(2-chloroisopropyl)ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Nitrobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

4-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Isophorone µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Nitrophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dimethylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bis(2-chloroethoxy)methane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2,4-trichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.40 

Naphthalene µg/l 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - 1.0 

2,4-Dichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachlorobutadiene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.10 

4-Chloro-3-methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4,6-Trichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2,4,5-Trichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Methylnaphthalene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chloronaphthalene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Dimethylphthalate µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

2,6-Dinitrotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Acenaphthylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Acenaphthene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dinitrotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Dibenzofuran µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chlorophenyl phenyl ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Diethyl phthalate µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Fluorene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bromophenyl phenyl ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.03 

Phenanthrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Anthracene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10,000 

Pyrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Butyl benzyl phthalate µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(a)anthracene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Chrysene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(b)fluoranthene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.5 

Benzo(k)fluoranthene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.05 

Benzo(a)pyrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.01 

Indeno(1,2,3-cd)pyrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.05 

Dibenz(a,h)anthracene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(g,h,i)perylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -  

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
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Table 4.7 – Results of Volatile Organic Compounds (VOCs) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Chloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Chloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 1.1 <1.0 1.4 9.2 - - 

Bromomethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Vinyl Chloride µg/l 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 0.9 0.375 - 

Trichlorofluoromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,1-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.7 3.6 - 30 

1,1,2-Trichloro 1,2,2-
Trifluoroethane 

µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Cis-1,2-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

MTBE (Methyl Tertiary Butyl 
Ether) 

µg/l 1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 1.8 1.7 - 30 

2,2-Dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trichloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 12 

1,1,1-Trichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 500 

1,2-dichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.25 - 

1,1-Dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trans-1,2-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 1.0 

1,2-dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 70 

Dibromomethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bromodichloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Cis-1,3-dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trans-1,3-dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Toluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

1,1,2-Trichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-Dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Dibromochloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Tetrachloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 40 

1,2-Dibromoethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Chlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 1.0 

1,1,1,2-Tetrachloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Ethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

p & m-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

Styrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Tribromomethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

o-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

Isopropylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bromobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

N-Propylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chlorotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chlorotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3,5-Trimethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Tert-Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2,4-Trimethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Sec-Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

P-Isopropyltoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

1,4-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

1,2-Dibromo-3-chloropropane µg/l 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - - 

1,2,4-Trichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.40 

Hexachlorobutadiene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.10 

1,2,3-Trichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
 

Table 4.8 – Results of Total Petroleum Hydrocarbons (Aliphatic/Aromatic) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Aliphatic > C10-C12 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aliphatic > C12-C16 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aliphatic > C16-C35 µg/l 10 <10 <10 150 <10 <10 <10 <10 <10 - - 

Aliphatic > C35-C44 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aliphatic > C10-C44 µg/l 10 <10 <10 150 <10 <10 <10 <10 <10 - 10 

Aromatic > C10-C12 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aromatic > C12-C16 µg/l 10 <10 <10 <10 <10 <10 <10 <10 20 - - 

Aromatic > C16-C21 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aromatic > C21-C35 µg/l 10 <10 <10 57 <10 <10 <10 <10 <10 - - 

Aromatic > C35-C44 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aromatic > C10-C44 µg/l 10 <10 <10 57 <10 <10 <10 <10 20 - 10 

Note: Results above the relevant IGV are highlighted in bold.   
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
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5 DISCUSSION OF QUARTER 1 RESULTS 

The results of the Quarter 2 monitoring event for 2016 are presented in Table 4.1 to 4.8 of this 
report. For the purpose of this report, the results are compared against the Groundwater Threshold 
Values (GTVs) outlined in the European Communities Environmental Objectives (Groundwater) 
Regulations (S.I. No. 9 of 2010) where available. Where GTVs are not available results are compared 
against the EPA Interim Guideline Values (IGV) as set out in the Interim Report ‘Towards Setting 
Guideline Values for the Protection of Groundwater in Ireland’ 2004.  A discussion of the results and 
their significance is included below.   

5.1 FIELD PARAMETERS 

The results of the field parameters measured at each groundwater monitoring well are presented in 
Table 4.2. Groundwater samples recorded pH levels ranging between 7.11 and 8.60, all within the 
EPA Interim guideline range of ≥6.5 to ≤9.5. Temperature measurements ranged from 10.3°C to 
14.7°C and were below the EPA IGV of 25°C.   

Field measurements of Electrical Conductivity levels ranged between 547 μS/cm and 1588 μS/cm. 
Three measurements of Electrical Conductivity were above the IGV of 1000 µS/cm at BH101 (1147 
µS/cm), MW03 (1588 µS/cm) and MW04 (1538 µS/cm), but all however were below the GTV limit of 
1875 μS/cm. 

Dissolved oxygen levels ranged between 1.63 and 3.90 ppm. Factors such as climate, nutrients in the 
water, suspended solids; organic wastes and groundwater inflow can all influence the dissolved 
oxygen values.  

Observations relating to colour and odour varied from well to well as detailed in Table 4.2.  

5.2 RESULTS OF BTEX & MTBE 

The results of the BTEX and MTBE analysis are presented in Table 4.3. BTEX concentrations are 
below the associated GTVs and IGVs at all locations. BTEX concentrations are also below the 
laboratory of limit of detection at all locations. MTBE was detected at BH103 (1.2 µg/l), MW03 (1.8 
µg/l) and MW04 (1.7 µg/l), however these are all below the IGV of 30 µg/l. MTBE was also below the 
laboratory limit of detection and IGV at all other locations. 

The previous detection of MTBE was in the Quarter 1 monitoring event of 2016 and recorded 
concentrations above the laboratory limit of detection at BH103 (1.4 µg/l), MW03 (2.2 µg/l) and 
MW04 (2.1 µg/l). These detections are still below the IGV limit however. Prior to this there was a 
detection of MTBE at BH104B in the Quarter 1 monitoring event of 2012 with a recorded 
concentration of 280 μg/l which is above the laboratory limit of detection. This was the only 
recorded exceedance in Quarter 1 2012.  

Monitoring during Quarter 1 and Quarter 2 of 2010 detected exceedances of MTBE at BH103 at a 
concentration of 16 µg/l. Subsequent monitoring in 2010 recorded concentrations below the 
laboratory limit of detection. Prior to these 2010 monitoring events, concentrations of MTBE at 
BH103 were recorded at 63 μg/l in December 2009.  
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5.3 RESULTS OF SPECIATED POLYAROMATIC HYDROCARBONS (PAHS) 

The results of the Speciated PAH analysis during this monitoring period are presented in Table 4.4.   

The laboratory limit of detection for Total EPA-16 PAHs is 0.1 µg/l and has been lowered for 
comparison with the EPA IGV of 0.1 µg/l; however this is not accredited. This laboratory limit of 
detection is above the EPA GTV of 0.075 µg/l. To identify the compounds, which attributed to these 
concentrations, speciated PAH analysis was carried out, which reduces the limit of detection for 
individual parameters to 0.01 μg/l.  

Total Polyaromatic Hydrocarbons were above the IGV limit of 0.1 μg/l at BH103 (0.111 μg/l). Total 
PAHs were below the IGV of 0.1 µg/l and the GTV of 0.075 μg/l at all other locations. Total PAHs 
were also above the IGV BH103 (0.123 μg/l), BH104B (0.159 μg/l) and MW04 (0.153 μg/l) during the 
previous Quarter 1 2016 monitoring event.  

The results of the speciated polycyclic aromatic hydrocarbon analysis detected a number of different 
compounds in BH103, MW01, MW) and MW04 above the laboratory limit of detection. However 
none of these compounds were above their respective IGV limits at any location. 

5.4 RESULTS OF SPECIATED PHENOLS 

During previous quarterly monitoring events and sample analysis, total monohydric phenol was 
determined and historically has been below the laboratory limit of detection of 10 μg/l since 
December 2008. It should be noted that the laboratory limit of detection was however above the 
IGV of 0.5 μg/l for phenols.    

For this reason, samples were analysed for phenols to include chlorophenols. The results of the 
speciated phenols analysis are presented in Table 4.5. The speciated phenol analysis reduces the 
laboratory limit of detection to 1.0 μg/l for individual parameters.     

The results of the current Quarter 1 2016 speciated phenol analysis confirm concentrations of 
phenols were below the laboratory limit of detection of 1.0 μg/l at all locations.  

4-Chloro-3-methylphenol was detected at BH104B (1.37 μg/l) above the laboratory limit of detection 
during the Quarter 1 2015 analysis. With the exception of this, all other results are consistent with 
results since the 2012 quarterly monitoring events. 

5.5 RESULTS OF SEMI-VOLATILE ORGANIC COMPOUNDS 

The results of the Semi-Volatile Organic Compound analysis are presented in Table 4.6.  

There are no GTVs for individual SVOC parameters. No SVOCs were detected above the relevant 
IGVs during this monitoring period, consistent with the results from the 2015 and 2014 monitoring 
periods.  
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The Quarter 3 2013 monitoring event detected two SVOC compounds, Acenaphthene (1.1 µg/l) and 
Fluorene (1.5 µg/l) in MW03. Prior to this detection the Quarter 2 monitoring event of 2012 
detected concentrations of Naphthalene and Acenaphthylene in MW03 at concentrations of 2.4 µg/l 
and 0.12 µ/l respectively. 

5.6 RESULTS OF VOLATILE ORGANIC COMPOUNDS 

The results of the Volatile Organic Compound analysis are presented in Table 4.7. The results of the 
current Quarter 2 2016 monitoring event indicate that Vinyl Chloride was detected above the GTV of 
0.375 µg/l at MW03 (0.6 µg/l) and MW04 (0.9 µg/l). Chloroethane in MW01 (1.1 µg/l) and 1,1-
dichloroethene in MW03 (1.7 µg/l) and MW04 (3.6 µg/l) were also detected. However, the results 
are below the IGV for 1,1-dichloroethene (30 µg/l) and there is no GTV or IGV limit for Chloroethane. 
All other compounds were below their respective laboratory limits of detection. 

Historic groundwater monitoring events detected some parameters above the laboratory limit of 
detection in November 2009, corresponding to Quarter 4 of 2009.  Historically 1,1-Dichloroethane, 
1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, MTBE, n-butylbenzene, n-propylbenzene, o-xylene, 
p-isopropyltoluene, sec-butylbenzene and tert-butylbenzene were detected above the laboratory 
limits of detection.   

The results of the Quarter 3 and Quarter 4 monitoring events of 2009 and all subsequent monitoring 
events indicate that there were no exceedances of the GTVs or IGVs for specific parameters.  

5.7 RESULTS OF TOTAL PETROLEUM HYDROCARBONS 

In order to provide a more accurate profile of TPH within the groundwater, speciated hydrocarbon 
analysis using the Total Petroleum Hydrocarbon Criteria Working Group (TPHCWG) method was 
carried out on samples taken at all boreholes. The results of the TPH analysis are presented in Table 
4.8.  

The EPA IGV of 10 μg/l for the Total Hydrocarbons is deemed comparable with the results for Total 
Petroleum Hydrocarbons. Some detections of TPH in both the aliphatic and aromatic range were 
observed during the current Quarter 2 2016 monitoring event. Detections in samples from the well 
BH103 were in the aliphatic range C16-C35 (150 µg/l) and in the aromatic range C21-C35 (57 µg/l) 
and from well MW04 in the aromatic range C12-C16 (20 µg/l).   

The previous Quarter 1 monitoring event of 2016 detected TPH in the aliphatic range C16-C35 (132 
µg/l) at BH103 and in the aliphatic range C12-C16 (15 µg/l) at MW04.  

The Quarter 4 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (879 µg/l), 
C16-C21 (1380 µg/l) and C21-C35 (694 µg/l) at BH104B, C21-C35 at BH103 (60 µg/l) and C10-C12 (13 
µg/l) and C12-C16 (21 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-
C12 (495 µg/l), C12-C16 (3080 µg/l) and C16-C35 (3360 µg/l) at BH104B and C16-C35 (231 µg/l) and 
C35-C44 (14 µg/l).  

The Quarter 3 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (39 µg/l), C16-
C21 (37 µg/l) and C21-C35 (28 µg/l) at BH104B, C21-C35 at BH103 (17 µg/l) and C10-C12 (18 µg/l) 
and C12-C16 (29 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-C12 
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(13 µg/l), C12-C16 (40 µg/l) and C16-C35 (62 µg/l) at BH104B and C16-C35 at BH103 (72 µg/l) and 
MW03 (14 µg/l). 

The Quarter 2 monitoring event of 2015 detected TPH in the aromatic range C21-C35 at BH03 (509 
µg/l). TPH concentrations were detected in the aliphatic ranges C16-C35 at BH103 (1760 µg/l) and 
BH104B (337 µg/l), and C12-C16 at BH104B (225 µg/l). 

The Quarter 1 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 at wells 
MW03 (14 µg/l), MW04 (15 µg/l) and BH104B (27 µg/l), C16-C21 at BH104B (15 µg/l), and C21-C35 
(14 µg/l) at BH103. TPH concentrations were detected in the aliphatic ranges C16-C35 and C35-C44 
at MW03 (46 µg/l and 12 µg/l respectively), BH103 (54 µg/l) and BH104B (11 µg/l. 

No detections of TPH in the aliphatic or aromatic range were observed in any shallow or deep 
monitoring well locations during the Quarter 4 monitoring event of 2014.  

The Quarter 3 monitoring event of 2014 detected TPH concentrations in the aliphatic range at the 
shallow groundwater well BH104B. The TPH concentration detected was 410 µg/l. The speciated TPH 
ranges that contributed to the value of 410 µg/l were C12-C16 (150 µg/l), C16-C21 (250 µg/l) and 
C31-C35 (10 µg/l).   

The Quarter 3, 2013 monitoring event detected TPH in the aliphatic range in one deep groundwater 
well, MW03. TPH of the range C10-C12 and C12-C16 were detected at concentrations of 200 µg/l 
and 190 µg/l respectively.  

The Quarter 1, 2013 monitoring event detected aliphatic TPH of the range C12-C16, C16-C21 and 
C21-C35. TPH in the mid to high aromatic ranges were detected in BH103, BH104B and MW04 
during the previous Quarter 1 2013 monitoring event. Aromatic TPH of the ranges C12-C16, C16-C21 
and C21-C35 were detected in BH103, the ranges C10-C12, C12-C16 and C16-C21 were detected in 
BH104B and aromatic TPH of the ranges C10-C12 and C12-C16 were detected in MW04.   

The Quarter 2 monitoring event of 2012 detected elevated TPH of the aliphatic range C12-C16, C16-
C21 and C21-C25 in BH103. Hydrocarbons have been detected in borehole MW03 during Quarter 1 
2010, in borehole BH104B during the Quarter 2 2010 monitoring event and in borehole BH104B and 
MW03 during the Quarter 3 2010 monitoring events. Hydrocarbons have also been detected in 
BH103, BH104B and MW03 in the Quarter 2 2011 monitoring event and in MW03 in the Quarter 3 
and Quarter 4 2011. These detections are discussed further in Section 6.2.3.  
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6 HISTORICAL RESULTS & TRENDS 

Time series plots are presented in this section and include the results of the Quarter 2 2016 
monitoring round. As the monitoring continues in accordance with the Industrial Emissions Licence 
requirements, the plots will be updated with the results of subsequent rounds and used to illustrate 
the results.  

6.1 GROUNDWATER LEVELS OVER TIME 

Figure 6.1 to Figure 6.3 below illustrates the manually recorded water levels using an electronic 
probe. The graphs show that groundwater levels can vary considerably between monitoring rounds.  

Figure 6.2 illustrates groundwater elevations (mAOD) in shallow groundwater wells (BH101 to 
BH104B) ranging between approximately 98 mAOD and 102 mAOD. 

Figure 6.3 illustrates groundwater elevation (mAOD) in the deeper groundwater wells (MW01 to 
MW03). The groundwater elevation (mAOD) for these deeper groundwater wells ranges from 
approximately 97.5 mAOD to approximately 100 mAOD.      

Figure 6.1 – Ground Elevation (mAOD) in all Monitoring Wells 
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Figure 6.2 – Ground Elevation (mAOD) in Shallow Groundwater Monitoring Wells 

 

Figure 6.3 – Ground Elevation (mAOD) in Deep Groundwater Monitoring Wells 

 

The groundwater levels generally show a similar pattern of fluctuation over time indicating a degree 
of connection between boreholes. The graphs demonstrate that groundwater levels can vary 
considerably between monitoring rounds; the general direction of flow in the shallow and deeper 
groundwater bearing unit is in an easterly or north easterly direction however there have been some 
occasional historic cases of groundwater flowing in a south-easterly direction.   

In addition, monthly rainfall data for Oak Park, Carlow have been tabulated from Met Éireann to 
examine the relationship between compounds and rainfall events.  The data from Oak Park was 
chosen as the weather station at Birr, Co. Offaly closed in October 2009. A summary of the rainfall 
data is in Tables 6.1 to 6.5.  

97

98

99

100

101

102

103

A
p

r-
0
4

A
u

g
-0

4
D

e
c
-0

4
A

p
r-

0
5

A
u

g
-0

5
D

e
c
-0

5
A

p
r-

0
6

A
u

g
-0

6
D

e
c
-0

6
A

p
r-

0
7

A
u

g
-0

7
D

e
c
-0

7
A

p
r-

0
8

A
u

g
-0

8
D

e
c
-0

8
A

p
r-

0
9

A
u

g
-0

9
D

e
c
-0

9
A

p
r-

1
0

A
u

g
-1

0
D

e
c
-1

0
A

p
r-

1
1

A
u

g
-1

1
D

e
c
-1

1
A

p
r-

1
2

A
u

g
-1

2
D

e
c
-1

2
A

p
r-

1
3

A
u

g
-1

3
D

e
c
-1

3
A

p
r-

1
4

A
u

g
-1

4
D

e
c
-1

4
A

p
r-

1
5

A
u

g
-1

5
D

e
c
-1

5
A

p
r-

1
6

A
u

g
-1

6G
ro

u
n

d
w

a
te

r 
E

le
v
a
ti

o
n

 m
A

O
D

 

Date 

Manual Groundwater Dips - Shallow Boreholes 
(BH101 to BH104B) 

BH101

BH102

BH103

BH104B

97

98

99

100

101

102

A
p

r-
0
4

A
u

g
-0

4
D

e
c
-0

4
A

p
r-

0
5

A
u

g
-0

5
D

e
c
-0

5
A

p
r-

0
6

A
u

g
-0

6
D

e
c
-0

6
A

p
r-

0
7

A
u

g
-0

7
D

e
c
-0

7
A

p
r-

0
8

A
u

g
-0

8
D

e
c
-0

8
A

p
r-

0
9

A
u

g
-0

9
D

e
c
-0

9
A

p
r-

1
0

A
u

g
-1

0
D

e
c
-1

0
A

p
r-

1
1

A
u

g
-1

1
D

e
c
-1

1
A

p
r-

1
2

A
u

g
-1

2
D

e
c
-1

2
A

p
r-

1
3

A
u

g
-1

3
D

e
c
-1

3
A

p
r-

1
4

A
u

g
-1

4
D

e
c
-1

4
A

p
r-

1
5

A
u

g
-1

5
D

e
c
-1

5
A

p
r-

1
6

A
u

g
-1

6

G
ro

u
n

d
w

a
te

r 
E

le
v
a
ti

o
n

 m
A

O
D

 

Date 

Manual Groundwater Dips - Deep Boreholes  
(MW01 to MW03) 

MW01

MW02

MW03



2016 Groundwater Compliance Monitoring – Quarter 2  

MDE0973Rp0028  26 

Table 6.1 – Monthly Rainfall Data for Year 2012 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

70.8 24.5 18.0 56.3 50.2 155.8 76.2 127.7 37.9 63.4 80.9 68.1 

 

Table 6.2 – Monthly Rainfall Data for Year 2013 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

76.2 35.8 57.6 44.4 35.6 37.5 32.3 85.6 24.4 170.0 27.7 136.6 

 

Table 6.3 – Monthly Rainfall Data for Year 2014 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

147.2 176.7 65.0 52.6 78.6 61.9 24.6 122.1 18.2 138.2 165.6 47.7 

 

Table 6.4 – Monthly Rainfall Data for Year 2015 for Oak Park, Carlow 

Month Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec 

Rainfall 
(mm) 

66.0 36.3 53.5 26.3 89.4 29.7 79.4 83.0 17.9 56.8 110.0 270.9 

 

Table 6.5 – Monthly Rainfall Data for Year 2016 for Oak Park, Carlow 

Month Jan Feb Mar Apr May Jun 

Rainfall 
(mm) 

110.9 95.7 40.6 64.3 61.6 61.7 

 

6.2 GROUNDWATER CONCENTRATIONS OVER TIME 

Groundwater quality trends have previously been examined in two reports (URS 2005 and RPS 
2007). In addition, RPS carried out a groundwater risk assessment (Ref: MDE0788RP0001, dated 
November 2008) in which the general trend of contaminant concentrations over time was observed 
to be erratic with compounds rarely being detected in the same borehole on two consecutive 
monitoring rounds.  

The data available within these reports has been reviewed and time series plots of key parameters 
have been compiled based on notable trends. Trends for phenols, petroleum hydrocarbons and 
chlorinated solvents have been plotted as outlined in the following sections.  
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6.2.1 Phenols 

Phenols have been detected historically in all boreholes with the highest concentrations recorded in 
BH103. However concentrations in BH103 have declined since April 2007. Phenol concentrations 
have since been recorded below the IGV of 0.5 μg/l in all monitoring wells since December 2008 
indicating natural attenuating conditions within the groundwater.   

2,4-Dimethylphenol was detected at a concentration of 0.12 μg/l during the Quarter 1, 2010 
monitoring event. There is no recommended IGV for this parameter. Subsequent to the Quarter 1 
2010 monitoring event no detections of phenols have been noted at any monitoring location up to 
and including the current Quarter 1 2016 monitoring event.   

Figure 6.4 – Phenol Concentrations in all Monitoring Wells 

 

6.2.2 Polyclyclic Aromatic Hydrocarbons 

Figure 6.5 below illustrates that PAHs (Polycyclic Aromatic Hydrocarbons) have previously been 
detected within all monitoring wells above the recommended EPA IGV of 0.1 μg/l. Historically the 
highest concentrations have been detected within MW03 and BH104B, with the highest 
concentration detected in March 2006 (107 μg/l) and in October 2007 (19.72 μg/l) respectively. In 
addition, a range of PAHs including Benzo(a)pyrene, Benzo(g,h,i)perylene, Indeno(1,2,3)cd pyrene, 
Fluoranthene and Naphthalene have previously been detected in MW03 with Figures 6.6 to 6.10 
illustrating some of the PAH compounds which were detected above their respective IGVs.  

Since 2007 concentrations of PAH have shown a marked decrease and since 2010 detections of PAH 
have been confined to MW03, MW02 and BH104B. Concentrations of Total PAH above the IGV in 
2010 were detected during the Quarter 1 monitoring event in MW03 (0.3 μg/l), Quarter 2 
monitoring event in BH104B (1.2 µg/l) and Quarter 3 monitoring event in MW02 (2.0 µgl) and 
BH104B (0.2 µgl). There were no elevated concentrations of Total PAH during the Quarter 4 2010 
monitoring event.  
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No Total PAH detections were recorded throughout 2011 and in Q1 of 2012. Total PAH was detected 
above the IGV in MW03 in the Q2 2012 monitoring event. No Total PAH exceedances were detected 
from Quarter 3 2012 to Quarter 4 2013 inclusive. Total PAHs were detected at a concentration of 
2.62 µg/l in MW03 during the Q3 2013 monitoring event however; no detections above the 
laboratory limit were noted during the subsequent monitoring events up to and including the 
Quarter 2 2015 monitoring event. Total PAHs were also above the GTV at BH103 (0.093 μg/l), 
BH104B (0.159 μg/l) and MW03 (0.586 μg/l) during Quarter 3 2015, at BH103 (0.21 μg/l), MW03 
(0.986 μg/l) and MW04 (0.079 μg/l) during Quarter 4 2015, and at BH103 (0.123 μg/l), BH104B 
(0.159 μg/l) and MW04 (0.153 μg/l) during the previous Quarter 1 2016 monitoring event. Similarly 
during the Quarter 2 2016 monitoring event, Total Polyaromatic Hydrocarbons were above the IGV 
limit of 0.1 μg/l at BH103 (0.111 μg/l).  

Figure 6.5 – PAH (Total) Concentrations in all Monitoring Wells 
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Figure 6.6 – Fluoroanthene Concentrations in all Monitoring Wells 

 

Figure 6.6 illustrates that Fluoranthene was previously detected above the IGV of 1.0 μg/l in 
groundwater monitoring wells BH104B (October 2007, 1.33 μg/l) and MW03 (March 2006, 2.158 
μg/l) only. The remaining monitoring wells recorded concentrations below the IGV of 1.0 μg/l.  

Figure 6.7 – Naphthalene Concentrations in all Monitoring Wells 
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recorded above the IGV of 1.0 μg/l in BH104B and MW03 only. 4 no. exceedances of the IGV were 
noted in BH104B in September 2005 (39 µg/l), March 2006 (1.069 μg/l), July 2006 (1.594 μg/l) and 
October 2007 (16.31 μg/l). Since October 2007, the concentrations in BH104B have decreased below 
the IGV. There have been 6 exceedances of the IGV of 1.0 μg/l in MW03, with the highest 
concentration detected in March 2006 (19.986 μg/l) and the most recent being the detected in the 
Quarter 2 2012 monitoring event (2.4 μg/l). The concentrations detected in August 2010 were 
slightly above the laboratory limit of detection of 0.01 μg/l at BH104B (0.08 µg/l) and MW03 (0.05 
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µg/l); however these levels are deemed low. Concentrations of Naphthalene were below the EPA 
IGV limit of detection of 1.0 μg/l at all locations during the Quarter 4 2010, the 2011 and 2012 
quarterly monitoring events and the Quarter 1 to Quarter 3 2014 monitoring periods, inclusive. No 
detections of Naphthalene were noted from the Quarter 4 2014 monitoring event to the Quarter 2 
2015 monitoring event. Naphthalene was detected at BH101 (0.011 μg/l) and MW03 (0.031 μg/l) 
during Quarter 3 2015, and at BH103 (0.095 μg/l) and at MW04 (0.067 μg/l) during Quarter 4 2015. 
Naphthalene was also detected during the previous Quarter 1 2016 monitoring event at BH104B 
(0.034 μg/l) and MW04 (0.153 μg/l). These detections, however, were all below the IGV limit of 
detection of 1.0 μg/l. Concentrations of Naphthalene were below the laboratory limit of detection at 
all locations during the current Quarter 2 2016 monitoring event. 

Figure 6.8 – Benzo (g,h,i) perylene Concentrations  

 

Figure 6.8 illustrates the concentrations of Benzo(g,h,i)perylene in all monitoring wells over time. 
Elevated concentrations above the IGV were recorded at BH104B (0.087 µg/l) on one occasion in 
March 2006.   

Figure 6.9 illustrates elevated concentrations above the IGV recorded at MW03 on 6 no. occasions 
with the most recent elevated concentration recorded during the Quarter 4 2015 monitoring event 
(0.053 µg/l). The previous elevated concentration detected was in Quarter 3 2015 (0.053 µg/l). The 
results of all monitoring events from 2010 to the Quarter 2 2015 monitoring event recorded 
concentrations below the laboratory limit of detection of 0.01 μg/l at all locations. Concentrations 
were also below the laboratory limit of detection at all locations during the previous Quarter 1 2016 
monitoring event.  
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Figure 6.9 – Benzo (g,h,i) perylene in Monitoring Wells BH104B & MW03  

 

Figure 6.10 illustrates the concentrations of Benzo(a)pyrene in all groundwater monitoring wells and 
indicates that Benzo(a)pyrene has been detected historically in all boreholes above the IGV of 0.01 
μg/l. Similarly with the above mentioned trends, the highest concentrations have been detected in 
MW03 and BH104B. Concentrations have markedly decreased since March 2006 when an elevated 
concentration of 2.751 μg/l was detected in MW03, however there have been a number of 
detections above the IGV, with the most recent elevated level detected in December 2009. Elevated 
concentrations above the IGV were recorded in BH101, BH103 and MW01 during this same period.  

The slightly higher concentrations of Benzo(g,h,i)perylene and Benzo(a)pyrene detected in Quarter 
4, 2009 may be attributed to heavy rainfall, which occurred in November of 2009 and as a result 
possibly mobilized traces of these compounds from the soil. The static water levels for December 
2009 ranged between 0.58 and 3.78 mbgl. Since December 2009, concentrations of compounds have 
notably decreased to below the IGVs.    

Benzo(a)pyrene was detected above the IGV limit of 0.01 μg/l at MW03 (0.108 μg/l) during the 
Quarter 4 2015 monitoring event. Benzo(a)pyrene was also detected above the IGV at MW03 (0.052 
μg/l) during the Quarter 3 2015 monitoring event. All other results of all monitoring events from 
2010 to the current Quarter 2 2016 monitoring event did not detect other concentrations above the 
IGV.  
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Figure 6.10 – Benzo (a) pyrene Concentrations in all Monitoring Wells 

 

6.2.3 Petroleum Hydrocarbons (TPH) 

Historically Total Petroleum Hydrocarbons (TPH) including mineral oil, petrol range organics (PRO) 
and diesel range organics (DRO) have been detected within BH103, BH104B and MW03. Since 2009, 
speciated hydrocarbon analysis using the Total Hydrocarbon Criteria Working Group (TPHCWG) 
method has been carried out on all samples to obtain a more accurate profile of TPH within 
groundwater.  

The results of the TPHCWG analysis has indicated that the predominant hydrocarbons detected are 
in the heavier chain carbon fractions, most notably in the carbon range C12-C16, C16-C21 and C21-
C35. Figure 6.11 illustrates the TPH analysis for the total TPH analysis from C5-C44 in all monitoring 
wells since 2009. The highest concentrations detected historically are at monitoring wells MW03, 
BH104B and BH103 respectively. 

Figure 6.11 – TPH (Carbon Range C5-C44) in all Monitoring Wells 
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Previous quarterly monitoring reports have outlined the hydrocarbon trends recorded in each well 
since 2010. This report outlines the trends from 2012 up to and including the current monitoring 
report.  

During the Quarter 1, 2012 monitoring event, hydrocarbons were detected in borehole BH103 only. 
The predominant aliphatic carbon range comprised C10-C12 (13 μg/l), C12-C16 (270 μg/l), C16-C21 
(690 μg/l) and C21-C35 (980 μg/l). The predominant aromatic carbon range comprised of C16-C21 
(250 μg/l) and C21-C25 (680 μg/l).  

During the Quarter 2, 2012 monitoring event, hydrocarbons were detected in BH103 only. The 
detected aliphatic carbon range comprised C12-C16 (98 μg/l), C16-C21 (230 μg/l) and C21-C25 (170 
μg/l). No detections of aromatic carbons were measured during the Quarter 2 2012 monitoring 
event.  

No hydrocarbons were detected at any location during the Quarter 3 and Quarter 4, 2012 
monitoring events. 

During the Quarter 1, 2013 monitoring event aromatic hydrocarbons were detected in BH103, 
BH104B and MW04. The predominant aromatic carbon range comprised C12-C16 (30 µg/l), C16-C21 
(280 µg/l) and C21-C35 (100 µg/l) in BH103, C10-C12 (30 µg/l), C12-C16 (110 µg/l) and C16-C21 (80 
µg/l) in BH104B and C10-C12 (20 µg/l) and C12-C16 (80 µg/l) in MW04. Aliphatic hydrocarbons were 
detected in BH103 in the ranges C12-C16 (70 µg/l), C16-C21 (100 µg/l) and C21-C35 (90 µg/l).  

During the Quarter 2, 2013 monitoring event no aliphatic or aromatic hydrocarbons were detected 
at any location.  

During the Quarter 3, 2013 monitoring event, hydrocarbons of the aliphatic range were detected in 
MW03 only. The detected aliphatic carbon range comprised C10-C16 (290 μg/l) and C12-C16 (190 
μg/l). No detections of aromatic carbons were measured during the Quarter 3 2013 monitoring 
event. 

Total Petroleum Hydrocarbons were not detected at any monitoring location during the Quarter 4, 
2014 monitoring event. During the monitoring event for Quarter 3 2014 following ranges of the 
aliphatic hydrocarbons were recorded for BH104B; C12-C16 (150 µg/l), C16-C21 (250 µg/l) and C21-
C35 (10 µg/l).  

During the Quarter 1 2015 monitoring event, hydrocarbons were detected in MW03, MW04, BH103 
and BH104B.  The predominant aromatic carbon range comprised C21-C35 (14 µg/l) in BH103, C12-
C16 (27 µg/l) and C16-C21 (15 µg/l) in BH104B, C12-C16 (14 µg/l) in MW03 and C12-C16 (15 µg/l) in 
MW04. Aliphatic hydrocarbons were detected in the ranges C16-C35 (54 µg/l) in BH103, C16-C35 (11 
µg/l) in BH104B and C16-C35 (46 µg/l) and C35-C44 (12 µg/l) in MW03. 

During the Quarter 2 2015 monitoring event, the TPH concentration in the aromatic C21-C35 range 
was detected at one shallow groundwater wells BH103 (509 µg/l). The TPH concentration in the 
aliphatic range was detected at C16-C35 (1760 µg/l) in BH103 and C12-C16 (225 µg/l) and C16-C35 
(11 µg/l) in BH104B. 



2016 Groundwater Compliance Monitoring – Quarter 2  

MDE0973Rp0028  34 

The Quarter 3 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (39 µg/l), C16-
C21 (37 µg/l) and C21-C35 (28 µg/l) at BH104B, C21-C35 at BH103 (17 µg/l) and C10-C12 (18 µg/l) 
and C12-C16 (29 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-C12 
(13 µg/l), C12-C16 (40 µg/l) and C16-C35 (62 µg/l) at BH104B and C16-C35 at BH103 (72 µg/l) and 
MW03 (14 µg/l).  

The Quarter 4 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (879 µg/l), 
C16-C21 (1380 µg/l) and C21-C35 (694 µg/l) at BH104B, C21-C35 at BH103 (60 µg/l) and C10-C12 (13 
µg/l) and C12-C16 (21 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-
C12 (495 µg/l), C12-C16 (3080 µg/l) and C16-C35 (3360 µg/l) at BH104B and C16-C35 (231 µg/l) and 
C35-C44 (14 µg/l) at BH103.  

For the previous Quarter 1 2016 monitoring event, TPH was detected in samples from the well 
BH103 were in the aliphatic range C16-C35 (132 µg/l) and from well MW04 in the aromatic range 
C12-C16 (15 µg/l).   

During the current Quarter 2 2016 monitoring event, TPH was detected in samples from the well 
BH103 were in the aliphatic range C16-C35 (150 µg/l) and in the aromatic range C21-C35 (57 µg/l) 
and from well MW04 in the aromatic range C12-C16 (20 µg/l).   
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7 CONCLUSIONS 

 In accordance with the criteria set out in Schedule 4(ii) of the site’s Industrial Emissions Licence 
Register No. W0184-01, groundwater monitoring was carried out at the ENVA Ireland site on the 
25th May 2016 corresponding to Quarter 2 of 2016. Samples were collected at 8 groundwater 
monitoring wells during this event.  

 The results presented have been referenced against Groundwater Threshold Values (GTVs) 
outlined in the European Communities Environmental Objectives (Groundwater) Regulations 
2010 (S.I. no 9 of 2010), where available. Where GTVs are not available for parameters, results 
are compared against the Interim Guideline Values (IGVs) set out in the Environmental 
Protection Agency interim report, ‘Towards Setting Guideline Values for the Protection of 
Groundwater in Ireland’. 

 Results of the BTEX and MTBE demonstrate that the levels of Toluene, Ethylbenzene and Xylene, 
Benzene and MTBE were all below the recommended EPA IGVs. 

 The Quarter 1 2016 results of the speciated polycyclic aromatic hydrocarbons indicate that Total 
PAHs were below the EPA IGV of 0.1 μg/l at all monitoring wells with the exception of BH103 
(0.111 μg/l).  

 Vinyl Chloride was detected above the GTV of 0.375 µg/l at MW03 (0.6 µg/l) and MW04 (0.9 
µg/l). Chloroethane in MW01 (1.1 µg/l) and 1,1-dichloroethene in MW03 (1.7 µg/l) and MW04 
(3.6 µg/l) were also detected. However, the results are below their respective limits. All other 
VOCs and SVOCs were below their respective laboratory limits of detection 

 Samples were analysed for speciated phenols to include chlorophenols and the results indicate 
that there were no detections above the laboratory limits of detection.  

 For the current Quarter 2 2016 monitoring event, TPH detections in samples from the well 
BH103 were in the aliphatic range C16-C35 (150 µg/l) and in the aromatic range C21-C35 (57 
µg/l), and from well MW04 in the aromatic range C12-C16 (20 µg/l). Hydrocarbons in the 
aliphatic range C16-C35 (132 µg/l) at BH103 and the aromatic range C12-C16 (15 µg/l) at MW04 
were observed during previous Quarter 1 2016 monitoring event. Concentrations in the aliphatic 
ranges C10-C12 (495 µg/l), C12-C16 (3080 µg/l) and C16-C35 (3360 µg/l) as well as in the 
aromatic ranges C12-C16 (879 µg/l), C16-C21 (1380 µg/l) and C21-C35 (694 µg/l) were detected 
at BH104B during the Quarter 4 2015 monitoring event. Also in Quarter 4 2015, TPH 
concentrations were recorded in the aliphatic ranges C16-C35 (231 µg/l) and C35-C44 (14 µg/l) 
at BH103 and aromatic ranges C21-C35 (60 µg/l) at BH103 and C10-C12 (13 µg/l) and C12-C16 
(21 µg/l) at MW04.  During Quarter 3 2015, TPH concentrations were also recorded in the 
aromatic ranges at BH103, BH104B and MW04, as well as in the aliphatic ranges at BH103, 
BH104B and MW03. Hydrocarbons were detected at BH104B in the aliphatic range and BH103 in 
both the aromatic and aliphatic ranges during the Quarter 2 2015 monitoring event, as well as 
MW04 in the aromatic range and BH103, BH104B and MW03 in both the aromatic and aliphatic 
ranges during Quarter 1 2015. Hydrocarbons were not detected in any monitoring location 
during the Quarter 4 2014 monitoring event.  

 The general trend of contaminant concentrations over time continues to be somewhat variable 
with compounds not being continually detected in the same borehole on two or three 
consecutive monitoring rounds. In general, the contaminant levels detected at the Enva facility 
appear to indicate reducing contaminant concentrations over time with infrequent elevations in 
some parameters. Further monitoring is recommended to confirm these reductions. 
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1 INTRODUCTION 

1.1 BACKGROUND 

RPS has been commissioned by Enva Ireland Ltd (Enva) to carry out groundwater quality monitoring 
for environmental compliance, at their facility in the Clonminam Industrial Estate, Portlaoise, Co 
Laois. Groundwater monitoring has being carried out in strict accordance with criteria set out in 
Schedule 4(ii) of the site’s Industrial Emissions Licence, Register No. W0184-01.  

Enva Ireland has been operating under Waste Licence Register No. W0184-01 since January 2004. 
The licence was amended by the Environmental Protection Agency in December 2013 to conform to 
the provisions and requirements of the Council Directive 2010/75/EU (Industrial Emissions Directive) 
and as such is deemed an Industrial Emissions Licence. Enva is required to submit a report to the EPA 
on a quarterly basis, outlining the existing groundwater quality underlying the site. 

A suitably qualified environmental consultant from RPS, collected groundwater samples from a 
series of 8 monitoring wells (BH101, BH102, BH103, BH104B, MW01, MW02, MW03, MW04) within 
the site boundary on the 31st of August 2016. The samples underwent laboratory analysis for the 
suite of parameters specified in Schedule 4(ii) of Industrial Emissions Licence W0184-01. This report 
outlines the results of the Quarter 3 monitoring for 2016 and reviews historical data recorded at the 
site. 

1.2 OBJECTIVES & SCOPE OF WORK 

The specific objectives and scope of work are as follows: 

 Review of previous data as provided by Enva Portlaoise; 

 Graphical presentation of key compounds and trends; and 

 Discussion of results for Quarter 3 2016 within the context of previous results and available 
guideline concentrations. 

 

 

 

 

  



2016 Groundwater Compliance Monitoring – Quarter 3  

MDE0973Rp0029  2 

2 REVIEW OF PREVIOUS DATA 

2.1 INFORMATION SOURCES 

The following documents were reviewed as part of this project: 

 Industrial Emissions Licence W0184-01 and any available EPA documents from the EPA website; 

 Quarterly Groundwater Monitoring Reports (Quarter 1 2004 to Quarter 4 2005), URS; 

 Quarterly Groundwater Monitoring Reports (Quarter 1 2006 to Quarter 4 2015), RPS; 

 Summary Report on Trend of Contaminant Levels at Enva Ireland Ltd since 2005, Ref: 
MDE0647RP0001, RPS (2007); 

 Groundwater Risk Assessment, Ref: MDE0788Rp0001, RPS (2008); 

 Hydrogeological Review and Assessment Report, Ref MDE0973Rp0017F01, RPS (2014);  

 Baseline Environment Report, Ref: MDE0973Rp0104; and 

 Quarter 1 Groundwater Monitoring Report, RPS (2016). 

 Quarter 2 Groundwater Monitoring Report, RPS (2016). 

 

2.2 SITE SETTING 

The site is located to the southwest of the town of Portlaoise immediately to the south of the Dublin 
to Cork railway line. The general area is gently undulating. The site slopes gently to the southwest 
but to the east of the site the ground slopes gently towards the River Triogue, which is located 
approximately 1.5 km to the east. The site occupies an area of approximately 1.5 hectares and 
comprises of an operational waste oil and contaminated soil treatment plant.   

The site is located on the outskirts of Portlaoise in an area of agricultural and light industrial 
development. The site is bounded to the north and east by land belonging to Irish rail, comprising 
sidings and general storage areas. To the south is a vehicle repair garage, which is elevated above 
the level of the site by approximately 1.5 m. To the west the site is adjoined by further industrial 
land, as well as residential land. The site location is presented on Figure 2.1. 

The site has been in operation since 1978, and the layout has remained relatively consistent. The site 
layout is presented on Figure 3.1. The site is largely covered in hardstanding with some open areas 
in the far north and northeast of the site. All oil and soil storage areas are suitably bunded and the 
general standard of housekeeping is good. 
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Figure 2.1 – Site Location 
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2.3 REGIONAL SETTING 

2.3.1 Geology 

The Geological Survey of Ireland indicates that the regional geology of Portlaoise is typified by 
Carboniferous Limestone. In the vicinity of the site itself the solid geology comprises the Ballysteen 
Formation, a micaceous-bioclastic limestone. This well-bedded limestone, with interbeds of shale, is 
extensively folded, with axes trending north-east to south-west, and becomes increasingly muddy 
towards the top of the formation. North-east to south-west trending faults are found in the region, 
with one located approximately 500m to the east of the site. The subsoils in the region comprise 
mainly Made Ground, around the industrial area, and Limestone Till in the surrounding regions.   

2.3.2 Hydrogeology 

The limestone is classified by the Geological Survey of Ireland (GSI) as a Locally Important Karstified 
Aquifer (Ll). Porosity is predominantly in the form of fractures, in this aquifer, however the muddy 
nature of this formation greatly reduces permeability. Vulnerability of this aquifer beneath the site is 
classified as high, with moderate vulnerability to the east of the site.  

The public water supply for Portlaoise is derived from groundwater, utilising three groundwater 
abstraction well fields comprising of two abstraction wells in each well field. This supply currently 
comes from the Straboe area, approximately 5.5 km to the north-east of the site. The source 
protection zone for this water supply extends to within 3.2 km of the Enva site but does not 
encompass the Enva site.   

The GSI record a number of other dug wells and boreholes within the Portlaoise area, including the 
boreholes installed on the site. The accuracy of the locations of these wells varies. One well, which 
was drilled in 1899 is recorded as being located immediately to the south of the Enva site. The use of 
this well is not known and its location is only accurate to 1 km. A second borehole, drilled in 1973 is 
recorded 1.5 km to the north of the site at Clonroosk; the accuracy of this location is also 1 km so it 
could be closer or further from the site. The use of this well is not known but its yield is recorded as 
being poor. There are no other wells recorded within 1 km of the site. 

Enva is not aware of any abstraction boreholes within the immediate vicinity of their site. 

2.4 SITE GROUND CONDITIONS 

A total of eight boreholes have been drilled at the site and the general sequence of ground 
conditions is presented in Table 2.1. 
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Table 2.1 – Ground Conditions 

Strata Extent Thickness Description 

Made Ground BH104 0-3.5 m Predominantly concrete, with 
hardcore fill, and clay. 

Boulder Clay All boreholes <8.5 m Includes fine to medium, well 
rounded gravels. 

Sand and Gravel Confined to south east 
corner of site (BH101, 

BH104 and MW03) 

0-2 m In general the transition from 
boulder clay to sand is gradual 
with changes from gravel, to 
sandy gravel, to sand. 

Limestone Bedrock Encountered in MW01, 
MW02 and MW03 

Top of limestone 
ranges from 7.7m to 

9m below ground 
level. 

Pale grey, fine-grained bedrock, 
differentiated from boulders by 
its un-weathered nature. 

 

The logs for each of the boreholes were previously presented as Appendix B in the RPS Groundwater 
Risk Assessment Report (Ref: MDE0788Rp0001).  

2.4.1 Licence Conditions 

The Industrial Emissions Licence requires the regular monitoring and sampling of boreholes BH101, 
BH102, BH103, BH104B, MW01, MW02, MW03 and MW04. The parameters requiring measurement 
or analysis are presented in Table 2.2. 

Table 2.2 – Licence Parameters 

Group 
Parameters requiring Quarterly 

Measurement 
Parameters requiring Annual 

Measurement 

Field Parameters 

Groundwater Level 

pH 

Temperature 

Dissolved Oxygen 

Electrical Conductivity 

Visual Inspection 

Groundwater Level 

pH 

Temperature 

Dissolved Oxygen 

Electrical Conductivity 

Visual Inspection 

Organics 

Mineral Oil 

BTEX & MTBE 

PAHs 

Phenols 

VOCs 

SVOCs 

Mineral Oil 

BTEX & MTBE 

PAHs 

Phenols 

VOCs 

SVOCs 

Inorganics - 
Total Alkalinity, Calcium, 

Manganese, Sulphate, Cyanide 
(Total), Chloride, Sodium, 
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3 METHODOLOGY 

Groundwater samples were collected from 8 no. on-site groundwater monitoring wells (BH101, 
BH102, BH103, BH104B, MW01, MW02, MW03, MW04) (Figure 3.1) using dedicated Waterra 
tubing, in accordance with RPS’s standard sampling protocol. A non-return foot valve was fixed to 
the bottom of the tubing and inserted into the well, close to the base of the borehole. Separate 
tubing and foot valves were used at each monitoring well to eliminate the possibility of cross 
contamination. 

Groundwater in the well casing is not considered representative of the groundwater quality at a 
given location. For this reason, three well volumes were purged from each well prior to collection of 
the groundwater sample. By the time purging was complete all field test water parameters (namely 
pH, Temperature, Electrical Conductivity and Dissolved Oxygen) were within 10% variance in three 
consecutive measurements. This ensured that the groundwater sample extracted from the 
monitoring borehole was representative of the water held in the subsurface strata and not water 
held stagnant in the borehole casing. The purged volumes were calculated on-site from the 
measured static water levels and total well depths using an electronic dip meter. 

Groundwater samples were collected in laboratory supplied containers and stored in chilled cool 
boxes following sampling and during transit to the laboratory. A rigorous chain of custody procedure 
was used during the sample round. 

3.1 LABORATORY ANALYSIS 

All groundwater samples were analysed at a UKAS accredited laboratory, ALS Environmental for the 
suite of analyses listed in Table 3.1. Table 3.1 also indicates the analytical techniques used by the 
laboratory. 

Table 3.1 – Analytical Methodologies – ALS Environmental  

Parameter Analytical Methodology 

Phenols GC-MS 

Speciated PAHs GC-MS 

BTEX & MTBE Headspace GC-MS 

Petroleum Hydrocarbons Headspace GC-MS 

Volatile Organic compounds & Tentatively Identified 
Organic Compounds (VOCs & TICs) 

Headspace GC-MS 

Semi-Volatile Organic compounds & Tentatively 
Identified Organic Compounds (SVOCs & TICs) 

GC-MS 
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Figure 3.1 – Site Layout Plan with Groundwater Monitoring Locations 

 

 

 

Source: URS Environmental Consultants   (Ref: 45078497 Issue No. 1)     
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3.2 PRESENTATION & INTERPRETATION OF RESULTS 

The Quarter 3 2016 results are tabulated in Section 4 and discussed with respect to previous results 
in Section 5. Results are compared against Groundwater Threshold Values (GTVs) outlined in the 
European Communities Environmental Objectives (Groundwater) Regulations 2010 (S.I. No 9 of 
2010), where available. Where GTVs are not available for parameters, results are compared against 
the Interim Guideline Values (IGVs) set out in the Environmental Protection Agency interim report, 
‘Towards Setting Guideline Values for the Protection of Groundwater in Ireland’.    

Previous monitoring reports (as listed in Section 2.1) provide details of contaminant concentrations 
since 2004. The data available within these reports has been reviewed and time series plots of key 
parameters have been compiled. Trends for chlorinated solvents, petroleum hydrocarbons and 
phenol parameters have been plotted.  

Time series plots are presented in Section 6 and include the results of this Quarter 3 2016 
monitoring round. As the monitoring continues in accordance with the Industrial Emissions licence 
requirements, the plots will be updated with the results of subsequent rounds used to illustrate the 
results.  

Time series plots are also provided for manual water levels where available from previous reports.  
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4 QUARTER 3 RESULTS AUGUST 2016 

The results of all field measurements and laboratory analysis are presented in this section. Results 
are primarily compared against Groundwater Threshold Values (GTVs) outlined in the European 
Communities Environmental Objectives (Groundwater) Regulations 2010 (S.I. No 9 of 2010), where 
available. Where GTVs are not available for parameters, results are compared against the Interim 
Guideline Values (IGVs) set out in the Environmental Protection Agency interim report, ‘Towards 
Setting Guideline Values for the Protection of Groundwater in Ireland’.      

The results are discussed in relation to appropriate guideline values in Section 5. Results that are 
shown to be above the relevant threshold or guideline values are highlighted in bold and shaded. 
Results that are shown to be above the relevant laboratory detection limits are highlighted in italics.    

Site-specific field parameter measurements were collected during the site visit as per RPS Water 
sampling protocol. 
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Table 4.1 – Groundwater Levels (Quarter 3, 2016) 

Monitoring 
Well 

BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 

Depth (mbgl) 6.79 6.47 4.43 4.58 22.74 30.88 14.78 6.51 

Static Water 
Level (mbgl) 

4.37 2.87 1.85 0.55 2.83 3.82 4.32 4.02 

Ground Level 
(mAOD) 

103.06 102.55 101.16 101.52 102.10 103.12 102.77 - 

Water Level 
(mAOD) 

98.69 99.68 99.31 100.97 99.27 99.3 98.45 - 

Free Phase Oil 
(mm)  

No detection No detection No detection No detection No detection No detection No detection No detection 

mbgl = metres below ground level 
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Table 4.2 – Results of Field Parameters Measured at each Groundwater Monitoring Well (Quarter 3, 2016) 

Monitoring Well 
pH (pH 
Units) 

Temperature 
(

o
C) 

Conductivity 
(μS/cm) 

Dissolved O2 

(ppm) 
Observations 

BH101 7.83 14.4 1085 3.07 Light grey cloudy colour, some sediment 

BH102 7.80 13.5 730 3.41 Clear on purging, slight H2S odour, some suspended solids 

BH103 7.55 14.2 844 3.32 Dark grey in colour, very little sediment 

BH104B 8.36 14.4 553 2.04 
Grey colour on purging, slight H2S odour, very little suspended 
solids or sediment 

MW01 7.43 13.1 739 4.13 Slight H2S odour, grey in colour and very slight oil sheen 

MW02 7.66 13.5 717 2.97 Clear with a slight sheen 

MW03 7.55 13.5 1594 3.68 
Clear/grey colour on purging, very little suspended solids, very 
slight oil sheen. Samples slightly cloudy 

MW04 7.33 14.4 1419 3.22 Light grey/brown colour, very little sediment and suspended solids 

Groundwater Threshold 
Value 

- - 1875 - - 

Interim EPA Guideline 
Values 

(Units as indicated) 

>6.5 & <9.5 25°C 1000  
No abnormal 

change 
- 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
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Table 4.3 – Results of BTEX and MTBE 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Benzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.75 1.0 

Toluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 - 10 

Ethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

m & p-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 
Note 1

 

o-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 
Note 1

 

MTBE (Methyl Tertiary 

Butyl Ether) 
µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 - 30 

Note: No specific IGV for parameter.  IGV for Total Xylenes is used as guideline. 
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 

 

Table 4.4 – Results of Speciated PAHs 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Naphthalene µg/l 0.01 <0.01 <0.01 <0.13 0.039 <0.01 <0.01 0.028 0.12 - 1.0 

Acenaphthylene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - 

Acenaphthene µg/l 0.01 <0.01 <0.01 0.075 0.037 <0.01 <0.01 0.096 0.013 - - 

Fluorene µg/l 0.01 <0.01 <0.01 0.025 0.047 <0.01 <0.01 0.137 0.019 - - 

Phenanthrene µg/l 0.01 <0.01 0.014 0.013 <0.01 <0.01 <0.01 <0.01 <0.01 - - 

Anthracene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.018 <0.01 - 10,000 

Fluoranthene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.026 <0.01 - 1.0 

Pyrene µg/l 0.01 0.011 0.019 <0.01 0.035 0.011 <0.01 0.09 <0.01 - - 

Benzo(a)anthracene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.026 <0.01 - - 

Chrysene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.028 <0.01 - - 

Benzo(b)fluoranthene µg/l 0.01 <0.01 <0.01 0.013 <0.01 <0.01 <0.01 0.019 <0.01 - 0.5 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Benzo(k)fluoranthene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - 0.05 

Benzo(a)pyrene µg/l 0.01 <0.01 <0.01 0.04 <0.01 <0.01 <0.01 0.037 <0.01 - 0.01 

Indeno(1,2,3-cd)pyrene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.011 <0.01 - 0.05 

Dibenz(a,h)anthracene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.011 <0.01 - - 

Benzo(g,h,i)perylene µg/l 0.01 <0.01 <0.01 0.015 <0.01 <0.01 <0.01 0.035 <0.01 - 0.05 

Total EPA-16 PAHs µg/l 0.1 0.011 0.033 0.181 0.158 0.011 <0.01 0.562 0.151 0.075 0.1 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
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Table 4.5 – Results of Speciated Phenols 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Phenol µg/l 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - 0.5 

2,4,6-Trichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2,4-Dichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dimethylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Nitrophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chloro-3-methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

3+4-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
 



2016 Groundwater Compliance Monitoring – Quarter 3                                       

MDE0973Rp0029            15 

Table 4.6 – Results of Semi-Volatile Organic Compounds (SVOCs) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Phenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.5 

2-Chlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

Bis(2-chloroethyl)ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-Dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2-Dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

1,4-Dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bis(2-chloroisopropyl)ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Nitrobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

3&4-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Isophorone µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Nitrophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dimethylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bis(2-chloroethoxy)methane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2,4-trichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.40 

Naphthalene µg/l 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - 1.0 

2,4-Dichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachlorobutadiene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.10 

4-Chloro-3-methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4,6-Trichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2,4,5-Trichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Methylnaphthalene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chloronaphthalene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Dimethylphthalate µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

2,6-Dinitrotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Acenaphthylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Acenaphthene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dinitrotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Dibenzofuran µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chlorophenyl phenyl ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Diethylphthalate µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Fluorene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Bromophenyl phenyl ether µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.03 

Phenanthrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Anthracene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10,000 

Pyrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzyl Butyl Phthalate µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(a)anthracene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Chrysene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(b)fluoranthene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.5 

Benzo(k)fluoranthene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.05 

Benzo(a)pyrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.01 

Indeno(1,2,3-c,d)pyrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.05 

Dibenz(a,h)anthracene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(g,h,i)perylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 -  

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
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Table 4.7 – Results of Volatile Organic Compounds (VOCs) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Chloromethane µg/l 1.0 <1.0 <1.0 <1.0 1.5 <1.0 <1.0 <1.0 <1.0 - - 

Chloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 8.4 - - 

Bromomethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Vinyl Chloride µg/l 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 0.375 - 

Trichlorofluoromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,1-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 30 

1,1-dichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.9 3.1 - - 

Cis-1,2-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

MTBE (Methyl Tertiary Butyl 
Ether) 

µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 - 30 

2,2-Dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,1,1-Trichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 500 

1,2-dichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.25 - 

1,1-Dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trans-1,2-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 1.0 

1,2-dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 70 

Dibromomethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bromodichloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Cis-1,3-dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trans-1,3-dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Toluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 - 10 

1,1,2-Trichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-Dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Dibromochloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Tetrachloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 40 

1,2-Dibromoethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Chlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 1.0 

1,1,1,2-Tetrachloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Ethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

m&p-Xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

Styrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

o-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

Isopropylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bromobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

N-Propylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chlorotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chlorotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3,5-Trimethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Tert-Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2,4-Trimethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Sec-Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

P-Isopropyltoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

1,4-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

n-Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2-Dibromo-3-chloropropane µg/l 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - - 

1,2,4-Trichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.40 

Hexachlorobutadiene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.10 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

1,2,3-Trichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
 

Table 4.8 – Results of Total Petroleum Hydrocarbons (Aliphatic/Aromatic) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Aliphatic > C10-C12 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aliphatic > C12-C16 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aliphatic > C16-C35 µg/l 10 <10 <10 35 <10 <10 <10 <10 <10 - - 

Aliphatic > C35-C44 µg/l 10 <10 <10 10 <10 <10 <10 <10 <10 - - 

Aliphatic > C10-C44 µg/l 10 <10 <10 46 <10 <10 <10 <10 <10 - 10 

Aromatic > C10-C12 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aromatic > C12-C16 µg/l 10 <10 <10 <10 25 <10 <10 <10 23 - - 

Aromatic > C16-C21 µg/l 10 <10 <10 <10 12 <10 <10 <10 <10 - - 

Aromatic > C21-C35 µg/l 10 <10 <10 11 <10 <10 <10 <10 <10 - - 

Aromatic > C35-C44 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aromatic > C10-C44 µg/l 10 <10 <10 11 37 <10 <10 <10 23 - 10 

Note: Results above the relevant IGV are highlighted in bold.   
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics.  
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Table 4.9 – Results of Inorganic Analysis 

Parameter Units 

Laboratory 
Limit 

of Detection 

BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Total Alkalinity mg/l 10 343 313 356 188 324 301 384 348 - 
No abnormal 

change 

Calcium mg/l 0.2 129 120 130 75.3 59.4 54.8 125 119 - 200 

Manganese mg/l 0.007 0.0395 0.724 1.01 0.45 0.0503 0.0102 0.293 1.22 - 0.05 

Sulphate mg/l 0.1 46.5 28.9 25.3 37.8 16.6 22.4 23.3 <4.4 187.5 200 

Cyanide (Total) mg/l 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.009 0.375 0.01 

Chloride mg/l 4 77 5.9 27.7 9.8 11 11.6 213 212 187.5 30 

Sodium mg/l 0.1 51 6.81 12.1 16.7 19.8 18.3 110 121 150 150 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
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5 DISCUSSION OF QUARTER 3 RESULTS 

The results of the Quarter 3 monitoring event for 2016 are presented in Table 4.1 to 4.9 of this 
report. For the purpose of this report, the results are compared against the Groundwater Threshold 
Values (GTVs) outlined in the European Communities Environmental Objectives (Groundwater) 
Regulations (S.I. No. 9 of 2010) where available. Where GTVs are not available results are compared 
against the EPA Interim Guideline Values (IGV) as set out in the Interim Report ‘Towards Setting 
Guideline Values for the Protection of Groundwater in Ireland’ 2004.  A discussion of the results and 
their significance is included below.   

5.1 FIELD PARAMETERS 

The results of the field parameters measured at each groundwater monitoring well are presented in 
Table 4.2. Groundwater samples recorded pH levels ranging between 7.33 and 8.36, all within the 
EPA Interim guideline range of ≥6.5 to ≤9.5. Temperature measurements ranged from 13.3°C to 
14.4°C and were below the EPA IGV of 25°C.   

Field measurements of Electrical Conductivity levels ranged between 717 μS/cm and 1594 μS/cm. 
Three measurements of Electrical Conductivity were above the IGV of 1000 µS/cm at BH101 (1085 
µS/cm), MW03 (1594 µS/cm) and MW04 (1419 µS/cm), but all however were below the GTV limit of 
1875 μS/cm. 

Dissolved oxygen levels ranged between 2.04 and 4.13 ppm. Factors such as climate, nutrients in the 
water, suspended solids; organic wastes and groundwater inflow can all influence the dissolved 
oxygen values.  

Observations relating to colour and odour varied from well to well as detailed in Table 4.2.  

5.2 RESULTS OF BTEX & MTBE 

The results of the BTEX and MTBE analysis are presented in Table 4.3. BTEX concentrations are 
below the associated GTVs and IGVs at all locations. All but one of the BTEX concentrations are 
below the laboratory of limit of detection at all locations. Toluene was detected at MW102 (1.2 
µg/l), however this is below the IGV of 10 µg/l. MTBE was detected at MW03 (1.2 µg/l), however this 
is below the IGV of 30 µg/l. MTBE was also below the laboratory limit of detection and IGV at all 
other locations. 

The previous detection of MTBE was in the Quarter 2 monitoring event of 2016 and recorded 
concentrations above the laboratory limit of detection at BH103 (1.2 µg/l), MW03 (1.8 µg/l) and 
MW04 (1.7 µg/l). MTBE was also above the laboratory limit of detection at BH103 (1.4 µg/l), MW03 
(2.2 µg/l) and MW04 (2.1 µg/) during Quarter 1 2016. These detections are still below the IGV limit 
however. Prior to this there was a detection of MTBE at BH104B in the Quarter 1 monitoring event 
of 2012 with a recorded concentration of 280 μg/l which is above the laboratory limit of detection. 
This was the only recorded exceedance in Quarter 1 2012.  

Monitoring during Quarter 1 and Quarter 2 of 2010 detected exceedances of MTBE at BH103 at a 
concentration of 16 µg/l. Subsequent monitoring in 2010 recorded concentrations below the 
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laboratory limit of detection. Prior to these 2010 monitoring events, concentrations of MTBE at 
BH103 were recorded at 63 μg/l in December 2009.  

5.3 RESULTS OF SPECIATED POLYAROMATIC HYDROCARBONS (PAHS) 

The results of the Speciated PAH analysis during this monitoring period are presented in Table 4.4.   

The laboratory limit of detection for Total EPA-16 PAHs is 0.1 µg/l and has been lowered for 
comparison with the EPA IGV of 0.1 µg/l; however this is not accredited. This laboratory limit of 
detection is above the EPA GTV of 0.075 µg/l. To identify the compounds, which attributed to these 
concentrations, speciated PAH analysis was carried out, which reduces the limit of detection for 
individual parameters to 0.01 μg/l.  

Total Polyaromatic Hydrocarbons were above the IGV limit of 0.1 μg/l at BH103 (0.181 μg/l), BH104B 
(0.158 μg/l), MW104 (0.562 μg/l) and MW104 (0.151 μg/l). Total PAHs were below the IGV of 0.1 
µg/l and the GTV of 0.075 μg/l at all other locations.  

Total PAHs were previously detected above the IGV at BH103 (0.123 μg/l), BH104B (0.159 μg/l) and 
MW04 (0.153 μg/l) during the Quarter 1 2016 monitoring event and were also above the IGV at 
BH103 (0.111 μg/l) during the Quarter 2 2016 monitoring event.  

The results of the speciated polycyclic aromatic hydrocarbon analysis detected a number of different 
compounds in BH101, BH102, BH103, BH104B, MW01, MW03 and MW04 above the laboratory limit 
of detection. However, with the exception of Benzo (a) pyrene at BH103 (0.04 μg/l) and MW103 
(0.037 μg/l), none of these compounds were above their respective IGV limits at any location. 

5.4 RESULTS OF SPECIATED PHENOLS 

During previous quarterly monitoring events and sample analysis, total monohydric phenol was 
determined and historically has been below the laboratory limit of detection of 10 μg/l since 
December 2008. It should be noted that the laboratory limit of detection was however above the 
IGV of 0.5 μg/l for phenols.    

For this reason, samples were analysed for phenols to include chlorophenols. The results of the 
speciated phenols analysis are presented in Table 4.5. The speciated phenol analysis reduces the 
laboratory limit of detection to 1.0 μg/l for individual parameters.     

The results of the current Quarter 3 2016 speciated phenol analysis confirm concentrations of 
phenols were below the laboratory limit of detection of 1.0 μg/l at all locations.  

4-Chloro-3-methylphenol was detected at BH104B (1.37 μg/l) above the laboratory limit of detection 
during the Quarter 1 2015 analysis. With the exception of this, all other results are consistent with 
results since the 2012 quarterly monitoring events. 
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5.5 RESULTS OF SEMI-VOLATILE ORGANIC COMPOUNDS 

The results of the Semi-Volatile Organic Compound analysis are presented in Table 4.6.  

There are no GTVs for individual SVOC parameters. No SVOCs were detected above the relevant 
IGVs during this monitoring period, consistent with the results from the 2015 and 2014 monitoring 
periods. It should be noted that the laboratory limit of detection was however above the IGVs for 
some SVOCs, for example the result for 1,2,4-Trichlorobenzene was <1.0 µg/l but the IGV for this 
parameter is 0.40 µg/l, but testing at this limit is not accredited. 

The Quarter 3 2013 monitoring event detected two SVOC compounds, Acenaphthene (1.1 µg/l) and 
Fluorene (1.5 µg/l) in MW03. Prior to this detection the Quarter 2 monitoring event of 2012 
detected concentrations of Naphthalene and Acenaphthylene in MW03 at concentrations of 2.4 µg/l 
and 0.12 µ/l respectively. 

5.6 RESULTS OF VOLATILE ORGANIC COMPOUNDS 

The results of the Volatile Organic Compound analysis are presented in Table 4.7. The results of the 
current Quarter 3 2016 monitoring event indicate that Vinyl Chloride was detected above the GTV of 
0.375 µg/l at MW04 (0.6 µg/l). The results of the Quarter 2 2016 monitoring event detected that 
Vinyl Chloride was above the GTV of 0.375 µg/l at MW03 (0.6 µg/l) and MW04 (0.9 µg/l). 

Chloroethane at MW04 (8.4 µg/l) was detected above the limit of detection (1.0 µg/l), however 
there is no GTV or IGV limit for Chloroethane. The results of the Quarter 2 monitoring event 
previously detected Chloroethane in MW01 (1.1 µg/l). 

Chloromethane at BH104B (1.5 µg/l), MTBE at MW03 (1.2 µg/l) and Toluene at MW02 (1.2 µg/l) 
were also detected. However, the results are below the IGV for MTBE (30 µg/l) and Toluene (10 µg/l) 
and there is no GTV or IGV limit for Chloromethane. All other compounds were below their 
respective laboratory limits of detection. 

Historic groundwater monitoring events detected some parameters above the laboratory limit of 
detection in November 2009, corresponding to Quarter 4 of 2009.  Historically 1,1-Dichloroethane, 
1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, MTBE, n-butylbenzene, n-propylbenzene, o-xylene, 
p-isopropyltoluene, sec-butylbenzene and tert-butylbenzene were detected above the laboratory 
limits of detection.   

The results of the Quarter 3 and Quarter 4 monitoring events of 2009 and all subsequent monitoring 
events indicate that there were no exceedances of the GTVs or IGVs for specific parameters.  

5.7 RESULTS OF TOTAL PETROLEUM HYDROCARBONS 

In order to provide a more accurate profile of TPH within the groundwater, speciated hydrocarbon 
analysis using the Total Petroleum Hydrocarbon Criteria Working Group (TPHCWG) method was 
carried out on samples taken at all boreholes. The results of the TPH analysis are presented in Table 
4.8.  
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The EPA IGV of 10 μg/l for the Total Hydrocarbons is deemed comparable with the results for Total 
Petroleum Hydrocarbons. Some detections of TPH in both the aliphatic and aromatic range were 
observed during the current Quarter 3 2016 monitoring event. Detections were found in samples 
from the following wells; at BH103 detections were in the aliphatic range C16-C35 (35 µg/l), C35-C44 
(10 µg/l) and in the aromatic range C21-C35 (11 µg/l), at BH104B detections were in the Aromatic 
range C12-C16 (25 µg/l ), C16-C21 (12 µg/l) and at  well MW04 detections were in the aromatic 
range C12-C16 (23 µg/l).  Each of these is over both the limit of detection  and the IGV for Total 
Hydrocarbons, which is 10 µg/l.  

The previous Quarter 2 monitoring event detected TPH in the well BH103 were in the aliphatic range 
C16-C35 (150 µg/l) and in the aromatic range C21-C35 (57 µg/l) and from well MW04 in the aromatic 
range C12-C16 (20 µg/l).   

The Quarter 1 monitoring event of 2016 detected TPH in the aliphatic range C16-C35 (132 µg/l) at 
BH103 and in the aliphatic range C12-C16 (15 µg/l) at MW04.  

The Quarter 4 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (879 µg/l), 
C16-C21 (1380 µg/l) and C21-C35 (694 µg/l) at BH104B, C21-C35 at BH103 (60 µg/l) and C10-C12 (13 
µg/l) and C12-C16 (21 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-
C12 (495 µg/l), C12-C16 (3080 µg/l) and C16-C35 (3360 µg/l) at BH104B and C16-C35 (231 µg/l) and 
C35-C44 (14 µg/l).  

The Quarter 3 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (39 µg/l), C16-
C21 (37 µg/l) and C21-C35 (28 µg/l) at BH104B, C21-C35 at BH103 (17 µg/l) and C10-C12 (18 µg/l) 
and C12-C16 (29 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-C12 
(13 µg/l), C12-C16 (40 µg/l) and C16-C35 (62 µg/l) at BH104B and C16-C35 at BH103 (72 µg/l) and 
MW03 (14 µg/l). 

The Quarter 2 monitoring event of 2015 detected TPH in the aromatic range C21-C35 at BH03 (509 
µg/l). TPH concentrations were detected in the aliphatic ranges C16-C35 at BH103 (1760 µg/l) and 
BH104B (337 µg/l), and C12-C16 at BH104B (225 µg/l). 

The Quarter 1 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 at wells 
MW03 (14 µg/l), MW04 (15 µg/l) and BH104B (27 µg/l), C16-C21 at BH104B (15 µg/l), and C21-C35 
(14 µg/l) at BH103. TPH concentrations were detected in the aliphatic ranges C16-C35 and C35-C44 
at MW03 (46 µg/l and 12 µg/l respectively), BH103 (54 µg/l) and BH104B (11 µg/l. 

No detections of TPH in the aliphatic or aromatic range were observed in any shallow or deep 
monitoring well locations during the Quarter 4 monitoring event of 2014.  

The Quarter 3 monitoring event of 2014 detected TPH concentrations in the aliphatic range at the 
shallow groundwater well BH104B. The TPH concentration detected was 410 µg/l. The speciated TPH 
ranges that contributed to the value of 410 µg/l were C12-C16 (150 µg/l), C16-C21 (250 µg/l) and 
C31-C35 (10 µg/l).   

The Quarter 3, 2013 monitoring event detected TPH in the aliphatic range in one deep groundwater 
well, MW03. TPH of the range C10-C12 and C12-C16 were detected at concentrations of 200 µg/l 
and 190 µg/l respectively.  
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The Quarter 1, 2013 monitoring event detected aliphatic TPH of the range C12-C16, C16-C21 and 
C21-C35. TPH in the mid to high aromatic ranges were detected in BH103, BH104B and MW04 
during the previous Quarter 1 2013 monitoring event. Aromatic TPH of the ranges C12-C16, C16-C21 
and C21-C35 were detected in BH103, the ranges C10-C12, C12-C16 and C16-C21 were detected in 
BH104B and aromatic TPH of the ranges C10-C12 and C12-C16 were detected in MW04.   

The Quarter 2 monitoring event of 2012 detected elevated TPH of the aliphatic range C12-C16, C16-
C21 and C21-C25 in BH103. Hydrocarbons have been detected in borehole MW03 during Quarter 1 
2010, in borehole BH104B during the Quarter 2 2010 monitoring event and in borehole BH104B and 
MW03 during the Quarter 3 2010 monitoring events. Hydrocarbons have also been detected in 
BH103, BH104B and MW03 in the Quarter 2 2011 monitoring event and in MW03 in the Quarter 3 
and Quarter 4 2011. These detections are discussed further in Section 6.2.3.  

5.8 RESULTS OF INORGANIC ANALYSIS 

The results of the inorganic analysis are presented in Table 4.9. The following inorganic parameters 
are required to be analysed on an annual basis in accordance with Schedule D of the Industrial 
Emissions Licence W0184-01; Total Alkalinity, Calcium, Manganese, Sulphate, Cyanide (Total), 
Chloride and Sodium.  

The results of the inorganic analysis for this monitoring event indicate that Manganese and Chloride 
were recorded above their respective recommended GTVs or IGV’s. The remaining parameters were 
below their GTV’s and IGV’s at all locations.  

Concentrations of Manganese exceeded the IGV of 0.05 mg/l at 6 no. locations (BH102, BH103, 
BH104B, MW01, MW03 and MW04) ranging between 0.293 mg/l and 1.22 mg/l. Manganese is a 
naturally occurring metal and the levels of Manganese detected during the Quarter 3 2015 
monitoring event are likely to be naturally occurring.    

Concentrations of Chloride were recorded above the GTV limit of 187.5 mg/l at 2 no. locations 
(MW03 and MW04) ranging between 212 mg/l and 213 mg/l. Chloride concentrations were 
detected at MW03 and MW04 in Quarter 3 2015 at levels of 241 mg/l and 267 mg/l. Chloride 
concentrations at these locations are not suspected to be related to current activities.  Chloride 
concentrations will continue to be measured to verify the consistency of these results.   
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6 HISTORICAL RESULTS & TRENDS 

Time series plots are presented in this section and include the results of the Quarter 3 2016 
monitoring round. As the monitoring continues in accordance with the Industrial Emissions Licence 
requirements, the plots will be updated with the results of subsequent rounds and used to illustrate 
the results.  

6.1 GROUNDWATER LEVELS OVER TIME 

Figure 6.1 to Figure 6.3 below illustrates the manually recorded water levels using an electronic 
probe. The graphs show that groundwater levels can vary considerably between monitoring rounds.  

Figure 6.2 illustrates groundwater elevations (mAOD) in shallow groundwater wells (BH101 to 
BH104B) ranging between approximately 98 mAOD and 102 mAOD. 

Figure 6.3 illustrates groundwater elevation (mAOD) in the deeper groundwater wells (MW01 to 
MW03). The groundwater elevation (mAOD) for these deeper groundwater wells ranges from 
approximately 97.5 mAOD to approximately 100 mAOD.      

Figure 6.1 – Ground Elevation (mAOD) in all Monitoring Wells 
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Figure 6.2 – Ground Elevation (mAOD) in Shallow Groundwater Monitoring Wells 

 

Figure 6.3 – Ground Elevation (mAOD) in Deep Groundwater Monitoring Wells 

 

The groundwater levels generally show a similar pattern of fluctuation over time indicating a degree 
of connection between boreholes. The graphs demonstrate that groundwater levels can vary 
considerably between monitoring rounds; the general direction of flow in the shallow and deeper 
groundwater bearing unit is in an easterly or north easterly direction however there have been some 
occasional historic cases of groundwater flowing in a south-easterly direction.   

In addition, monthly rainfall data for Oak Park, Carlow have been tabulated from Met Éireann to 
examine the relationship between compounds and rainfall events.  The data from Oak Park was 
chosen as the weather station at Birr, Co. Offaly closed in October 2009. A summary of the rainfall 
data is in Tables 6.1 to 6.5.  
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Table 6.1 – Monthly Rainfall Data for Year 2012 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

70.8 24.5 18.0 56.3 50.2 155.8 76.2 127.7 37.9 63.4 80.9 68.1 

 

Table 6.2 – Monthly Rainfall Data for Year 2013 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

76.2 35.8 57.6 44.4 35.6 37.5 32.3 85.6 24.4 170.0 27.7 136.6 

 

Table 6.3 – Monthly Rainfall Data for Year 2014 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

147.2 176.7 65.0 52.6 78.6 61.9 24.6 122.1 18.2 138.2 165.6 47.7 

 

Table 6.4 – Monthly Rainfall Data for Year 2015 for Oak Park, Carlow 

Month Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec 

Rainfall 
(mm) 

66.0 36.3 53.5 26.3 89.4 29.7 79.4 83.0 17.9 56.8 110.0 270.9 

 

Table 6.5 – Monthly Rainfall Data for Year 2016 for Oak Park, Carlow 

Month Jan Feb Mar Apr May Jun Jul Aug Sep 

Rainfall 
(mm) 

110.9 95.7 40.6 64.3 61.6 61.7 29.6 46.0 97.4 

 

6.2 GROUNDWATER CONCENTRATIONS OVER TIME 

Groundwater quality trends have previously been examined in two reports (URS 2005 and RPS 
2007). In addition, RPS carried out a groundwater risk assessment (Ref: MDE0788RP0001, dated 
November 2008) in which the general trend of contaminant concentrations over time was observed 
to be erratic with compounds rarely being detected in the same borehole on two consecutive 
monitoring rounds.  

The data available within these reports has been reviewed and time series plots of key parameters 
have been compiled based on notable trends. Trends for phenols, petroleum hydrocarbons and 
chlorinated solvents have been plotted as outlined in the following sections.  
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6.2.1 Phenols 

Phenols have been detected historically in all boreholes with the highest concentrations recorded in 
BH103. However concentrations in BH103 have declined since April 2007. Phenol concentrations 
have since been recorded below the IGV of 0.5 μg/l in all monitoring wells since December 2008 
indicating natural attenuating conditions within the groundwater.  

2,4-Dimethylphenol was detected at a concentration of 0.12 μg/l during the Quarter 1, 2010 
monitoring event. There is no recommended IGV for this parameter. Subsequent to the Quarter 1 
2010 monitoring event no detections of phenols have been noted at any monitoring location up to 
and including the current Quarter 3 2016 monitoring event.   

Figure 6.4 – Phenol Concentrations in all Monitoring Wells 

 

6.2.2 Polyclyclic Aromatic Hydrocarbons 

Figure 6.5 below illustrates that PAHs (Polycyclic Aromatic Hydrocarbons) have previously been 
detected within all monitoring wells above the recommended EPA IGV of 0.1 μg/l. Historically the 
highest concentrations have been detected within MW03 and BH104B, with the highest 
concentration detected in March 2006 (107 μg/l) and in October 2007 (19.72 μg/l) respectively. In 
addition, a range of PAHs including Benzo(a)pyrene, Benzo(g,h,i)perylene, Indeno(1,2,3)cd pyrene, 
Fluoranthene and Naphthalene have previously been detected in MW03 with Figures 6.6 to 6.10 
illustrating some of the PAH compounds which were detected above their respective IGVs.  

Since 2007 concentrations of PAH have shown a marked decrease and since 2010 detections of PAH 
have been confined to MW03, MW02 and BH104B. Concentrations of Total PAH above the IGV in 
2010 were detected during the Quarter 1 monitoring event in MW03 (0.3 μg/l), Quarter 2 
monitoring event in BH104B (1.2 µg/l) and Quarter 3 monitoring event in MW02 (2.0 µgl) and 
BH104B (0.2 µgl). There were no elevated concentrations of Total PAH during the Quarter 4 2010 
monitoring event.  
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No Total PAH detections were recorded throughout 2011 and in Q1 of 2012. Total PAH was detected 
above the IGV in MW03 in the Q2 2012 monitoring event. No Total PAH exceedances were detected 
from Quarter 3 2012 to Quarter 4 2013 inclusive. Total PAHs were detected at a concentration of 
2.62 µg/l in MW03 during the Q3 2013 monitoring event however; no detections above the 
laboratory limit were noted during the subsequent monitoring events up to and including the 
Quarter 2 2015 monitoring event.  

Total PAHs were also above the GTV at BH103 (0.093 μg/l), BH104B (0.159 μg/l) and MW03 (0.586 
μg/l) during Quarter 3 2015, at BH103 (0.21 μg/l), MW03 (0.986 μg/l) and MW04 (0.079 μg/l) during 
Quarter 4 2015, and at BH103 (0.123 μg/l), BH104B (0.159 μg/l) and MW04 (0.153 μg/l) during the 
previous Quarter 1 2016 monitoring event.  

During the Quarter 2 2016 monitoring event, Total Polyaromatic Hydrocarbons were detected above 
the IGV limit of 0.1 μg/l at BH103 (0.111 μg/l). Similarly during the current Quarter 3 monitoring 
event total PAHs were detected above the IGV at BH103 (0.181 μg/l), BH104B (0.158 μg/l), MW103 
(0.562 μg/l) and MW104 (0.151 μg/l).    

Figure 6.5 – PAH (Total) Concentrations in all Monitoring Wells 
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Figure 6.6 – Fluoroanthene Concentrations in all Monitoring Wells 

 

Figure 6.6 illustrates that Fluoranthene was previously detected above the IGV of 1.0 μg/l in 
groundwater monitoring wells BH104B (October 2007, 1.33 μg/l) and MW03 (March 2006, 2.158 
μg/l) only. The remaining monitoring wells recorded concentrations below the IGV of 1.0 μg/l. 
During the Quarter 3 2016 monitoring event Fluoranthene was detected above the limit of detection 
at MW03 (0.026 μg/l) only, this does not exceed the IGV of 1.0 μg/l.  

Figure 6.7 – Naphthalene Concentrations in all Monitoring Wells 

 

A similar trend to Fluoroanthene has been noted in Figure 6.7, with concentrations of Naphthalene 
recorded above the IGV of 1.0 μg/l in BH104B and MW03 only. 4 no. exceedances of the IGV were 
noted in BH104B in September 2005 (39 µg/l), March 2006 (1.069 μg/l), July 2006 (1.594 μg/l) and 
October 2007 (16.31 μg/l). Since October 2007, the concentrations in BH104B have decreased below 
the IGV. There have been 6 exceedances of the IGV of 1.0 μg/l in MW03, with the highest 
concentration detected in March 2006 (19.986 μg/l) and the most recent being the detected in the 
Quarter 2 2012 monitoring event (2.4 μg/l). The concentrations detected in August 2010 were 
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slightly above the laboratory limit of detection of 0.01 μg/l at BH104B (0.08 µg/l) and MW03 (0.05 
µg/l); however these levels are deemed low. Concentrations of Naphthalene were below the EPA 
IGV limit of detection of 1.0 μg/l at all locations during the Quarter 4 2010, the 2011 and 2012 
quarterly monitoring events and the Quarter 1 to Quarter 3 2014 monitoring periods, inclusive. No 
detections of Naphthalene were noted from the Quarter 4 2014 monitoring event to the Quarter 2 
2015 monitoring event. Naphthalene was detected at BH101 (0.011 μg/l) and MW03 (0.031 μg/l) 
during Quarter 3 2015, and at BH103 (0.095 μg/l) and at MW04 (0.067 μg/l) during Quarter 4 2015.  

Naphthalene was  detected during the  Quarter 1 2016 monitoring event at BH104B (0.034 μg/l) and 
MW04 (0.153 μg/l)These detections, however, were all below the IGV limit of detection of 1.0 μg/l. 
Concentrations of Naphthalene were below the laboratory limit of detection at all locations during 
the Quarter 22016 monitoring event. During the Quarter 3 2016 monitoring event Naphthalene was 
detected above the limit of detection at BH103 (0.13 μg/l), BH104B (0.039 μg/l), MW03 (0.028 μg/l) 
and MW04 (0.12 μg/l), however these were all below the IGV limit of 1.0 μg/l. 

Figure 6.8 – Benzo (g,h,i) perylene Concentrations  

 

Figure 6.8 illustrates the concentrations of Benzo(g,h,i)perylene in all monitoring wells over time. 
Elevated concentrations above the IGV were recorded at BH104B (0.087 µg/l) on one occasion in 
March 2006.   

Figure 6.9 illustrates elevated concentrations above the IGV recorded at MW03 on 6 no. occasions 
with the most recent elevated concentration recorded during the Quarter 4 2015 monitoring event 
(0.053 µg/l). The previous elevated concentration detected was in Quarter 3 2015 (0.053 µg/l). The 
results of all monitoring events from 2010 to the Quarter 2 2015 monitoring event recorded 
concentrations below the laboratory limit of detection of 0.01 μg/l at all locations. Concentrations 
were also below the laboratory limit of detection at all locations during the  Quarter 1 2016 
monitoring event. Benzo(g,h,i)perylene was recorded in MW02 (0.011 μg/l) during the Quarter 2 
2016 monitoring event, however, this is below the IGV of 0.05 μg/l. During the current Quarter 3 
2016 monitoring event, Benzo(g,h,i)perylene was recorded at BH103 (0.015 μg/l) and MW03 (0.035 
μg/l). However, this is still below the IGV of 0.05 μg/l. 
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Figure 6.9 – Benzo (g,h,i) perylene in Monitoring Wells BH104B & MW03  

 

Figure 6.10 illustrates the concentrations of Benzo(a)pyrene in all groundwater monitoring wells and 
indicates that Benzo(a)pyrene has been detected historically in all boreholes above the IGV of 0.01 
μg/l. Similarly with the above mentioned trends, the highest concentrations have been detected in 
MW03 and BH104B. Concentrations have markedly decreased since March 2006 when an elevated 
concentration of 2.751 μg/l was detected in MW03, however there have been a number of 
detections above the IGV, with the most recent elevated level detected in December 2009. Elevated 
concentrations above the IGV were recorded in BH101, BH103 and MW01 during this same period.  

The slightly higher concentrations of Benzo(g,h,i)perylene and Benzo(a)pyrene detected in Quarter 
4, 2009 may be attributed to heavy rainfall, which occurred in November of 2009 and as a result 
possibly mobilized traces of these compounds from the soil. The static water levels for December 
2009 ranged between 0.58 and 3.78 mbgl. Since December 2009, concentrations of compounds have 
notably decreased to below the IGVs.    

Benzo(a)pyrene was detected above the IGV limit of 0.01 μg/l at MW03 (0.108 μg/l) during the 
Quarter 4 2015 monitoring event. Benzo(a)pyrene was also detected above the IGV at MW03 (0.052 
μg/l) during the Quarter 3 2015 monitoring event. All other results of all monitoring events from 
2010 to Quarter 2 2016 monitoring event did not detect other concentrations above the IGV. During 
the current Quarter 3 2016 monitoring event Benzo(a)pyrene was detected above the limit of 
detection (0.01 μg/l) at BH103 (0.04 μg/l) and MW03 (0.037 μg/l), these concentrations are also over 
the IGV of 0.01 μg/l.  
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Figure 6.10 – Benzo (a) pyrene Concentrations in all Monitoring Wells 

 

6.2.3 Petroleum Hydrocarbons (TPH) 

Historically Total Petroleum Hydrocarbons (TPH) including mineral oil, petrol range organics (PRO) 
and diesel range organics (DRO) have been detected within BH103, BH104B and MW03. Since 2009, 
speciated hydrocarbon analysis using the Total Hydrocarbon Criteria Working Group (TPHCWG) 
method has been carried out on all samples to obtain a more accurate profile of TPH within 
groundwater.  

The results of the TPHCWG analysis has indicated that the predominant hydrocarbons detected are 
in the heavier chain carbon fractions, most notably in the carbon range C12-C16, C16-C21 and C21-
C35. Figure 6.11 illustrates the TPH analysis for the total TPH analysis from C10-C44 in all monitoring 
wells since 2009. The highest concentrations detected historically are at monitoring wells MW03, 
BH104B and BH103 respectively. 

Figure 6.11 – TPH (Carbon Range C10-C44) in all Monitoring Wells 
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Previous quarterly monitoring reports have outlined the hydrocarbon trends recorded in each well 
since 2010. This report outlines the trends from 2012 up to and including the current monitoring 
report.  

During the Quarter 1, 2012 monitoring event, hydrocarbons were detected in borehole BH103 only. 
The predominant aliphatic carbon range comprised C10-C12 (13 μg/l), C12-C16 (270 μg/l), C16-C21 
(690 μg/l) and C21-C35 (980 μg/l). The predominant aromatic carbon range comprised of C16-C21 
(250 μg/l) and C21-C25 (680 μg/l).  

During the Quarter 2, 2012 monitoring event, hydrocarbons were detected in BH103 only. The 
detected aliphatic carbon range comprised C12-C16 (98 μg/l), C16-C21 (230 μg/l) and C21-C25 (170 
μg/l). No detections of aromatic carbons were measured during the Quarter 2 2012 monitoring 
event.  

No hydrocarbons were detected at any location during the Quarter 3 and Quarter 4, 2012 
monitoring events. 

During the Quarter 1, 2013 monitoring event aromatic hydrocarbons were detected in BH103, 
BH104B and MW04. The predominant aromatic carbon range comprised C12-C16 (30 µg/l), C16-C21 
(280 µg/l) and C21-C35 (100 µg/l) in BH103, C10-C12 (30 µg/l), C12-C16 (110 µg/l) and C16-C21 (80 
µg/l) in BH104B and C10-C12 (20 µg/l) and C12-C16 (80 µg/l) in MW04. Aliphatic hydrocarbons were 
detected in BH103 in the ranges C12-C16 (70 µg/l), C16-C21 (100 µg/l) and C21-C35 (90 µg/l).  

During the Quarter 2, 2013 monitoring event no aliphatic or aromatic hydrocarbons were detected 
at any location.  

During the Quarter 3, 2013 monitoring event, hydrocarbons of the aliphatic range were detected in 
MW03 only. The detected aliphatic carbon range comprised C10-C16 (290 μg/l) and C12-C16 (190 
μg/l). No detections of aromatic carbons were measured during the Quarter 3 2013 monitoring 
event. 

Total Petroleum Hydrocarbons were not detected at any monitoring location during the Quarter 4, 
2014 monitoring event. During the monitoring event for Quarter 3 2014 following ranges of the 
aliphatic hydrocarbons were recorded for BH104B; C12-C16 (150 µg/l), C16-C21 (250 µg/l) and C21-
C35 (10 µg/l).  

During the Quarter 1 2015 monitoring event, hydrocarbons were detected in MW03, MW04, BH103 
and BH104B.  The predominant aromatic carbon range comprised C21-C35 (14 µg/l) in BH103, C12-
C16 (27 µg/l) and C16-C21 (15 µg/l) in BH104B, C12-C16 (14 µg/l) in MW03 and C12-C16 (15 µg/l) in 
MW04. Aliphatic hydrocarbons were detected in the ranges C16-C35 (54 µg/l) in BH103, C16-C35 (11 
µg/l) in BH104B and C16-C35 (46 µg/l) and C35-C44 (12 µg/l) in MW03. 

During the Quarter 2 2015 monitoring event, the TPH concentration in the aromatic C21-C35 range 
was detected at one shallow groundwater wells BH103 (509 µg/l). The TPH concentration in the 
aliphatic range was detected at C16-C35 (1760 µg/l) in BH103 and C12-C16 (225 µg/l) and C16-C35 
(11 µg/l) in BH104B. 
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The Quarter 3 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (39 µg/l), C16-
C21 (37 µg/l) and C21-C35 (28 µg/l) at BH104B, C21-C35 at BH103 (17 µg/l) and C10-C12 (18 µg/l) 
and C12-C16 (29 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-C12 
(13 µg/l), C12-C16 (40 µg/l) and C16-C35 (62 µg/l) at BH104B and C16-C35 at BH103 (72 µg/l) and 
MW03 (14 µg/l).  

The Quarter 4 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (879 µg/l), 
C16-C21 (1380 µg/l) and C21-C35 (694 µg/l) at BH104B, C21-C35 at BH103 (60 µg/l) and C10-C12 (13 
µg/l) and C12-C16 (21 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-
C12 (495 µg/l), C12-C16 (3080 µg/l) and C16-C35 (3360 µg/l) at BH104B and C16-C35 (231 µg/l) and 
C35-C44 (14 µg/l) at BH103.  

The Quarter 1 2016 monitoring event, detected TPH in samples from the well BH103 were in the 
aliphatic range C16-C35 (132 µg/l) and from well MW04 in the aromatic range C12-C16 (15 µg/l).   

For the previous Quarter 2 2016 monitoring event, TPH was detected in samples from the well 
BH103 and were in the aliphatic range C16-C35 (150 µg/l) and in the aromatic range C21-C35 (57 
µg/l) and from well MW04 in the aromatic range C12-C16 (20 µg/l).   

During the current Quarter 3 2016 monitoring event, TPH was detected in samples from the well 
BH103 in the aliphatic ranges C16-C35 (35 µg/l), C35-C44 (10 µg/l) and in the aromatic range C21-
C35 (11 µg/l), well BH104B in the aromatic ranges C12-C16 (25 µg/l) and C16-C21 (12 µg/l) and from 
well MW04 in the aromatic range C12-C16 (23 µg/l).   
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7 CONCLUSIONS 

 In accordance with the criteria set out in Schedule 4(ii) of the site’s Industrial Emissions Licence 
Register No. W0184-01, groundwater monitoring was carried out at the ENVA Ireland site on the 
31st August 2016 corresponding to Quarter 3 of 2016. Samples were collected at 8 groundwater 
monitoring wells during this event.  

 The results presented have been referenced against Groundwater Threshold Values (GTVs) 
outlined in the European Communities Environmental Objectives (Groundwater) Regulations 
2010 (S.I. no 9 of 2010), where available. Where GTVs are not available for parameters, results 
are compared against the Interim Guideline Values (IGVs) set out in the Environmental 
Protection Agency interim report, ‘Towards Setting Guideline Values for the Protection of 
Groundwater in Ireland’. 

 Results of the BTEX and MTBE demonstrate that the levels of Benzene, Toluene, Ethylbenzene, 
m&p Xylene, o-xylene and MTBE were all below the recommended EPA IGVs. 

 The Quarter 3 2016 results of the speciated polycyclic aromatic hydrocarbons indicate that Total 
PAHs were above the EPA IGV of 0.1 μg/l at four out of eight  monitoring wells, BH103 (0.181 
μg/l), BH104B (0.158 μg/l), MW103 (0.562 μg/l) and MW104 (0.151 μg/l). 

 Vinyl Chloride was detected above the GTV of 0.375 µg/l at MW04 (0.6 µg/l). Chloroethane in 
MW04 (8.4 µg/l) and Chloromethane in BH104B (1.5 µg/l) were also detected. These results are 
above the laboratory limit of detection, however,  there is no GTV or IGV limit for these 
parameters. All other VOCs and SVOCs were below their respective laboratory limits of 
detection. 

 Samples were analysed for speciated phenols to include chlorophenols and the results indicate 
that there were no detections above the laboratory limits of detection.  

 For the current Quarter 3 2016 monitoring event, TPH detections in samples from the well 
BH103 were in the aliphatic range C16-C35 (35 µg/l) and C35-C44 (10 µg/l) and in the aromatic 
range C21-C35 (11 µg/l), at BH104B were in the Aromatic range C12-C16 (25 µg/l ) and C16-C21 
(12 µg/l) and at well MW04 were in the aromatic range C12-C16 (23 µg/l).  Each of these is 
therefore over the limit of detection which is 10 µg/l. During the previous Quarter 2 monitoring 
event, TPH detections in samples from the well BH103 were in the aliphatic range C16-C35 (150 
µg/l) and in the aromatic range C21-C35 (57 µg/l), and from well MW04 in the aromatic range 
C12-C16 (20 µg/l). Hydrocarbons in the aliphatic range C16-C35 (132 µg/l) at BH103 and the 
aromatic range C12-C16 (15 µg/l) at MW04 were observed during the Quarter 1 2016 monitoring 
event. Concentrations in the aliphatic ranges C10-C12 (495 µg/l), C12-C16 (3080 µg/l) and C16-
C35 (3360 µg/l) as well as in the aromatic ranges C12-C16 (879 µg/l), C16-C21 (1380 µg/l) and 
C21-C35 (694 µg/l) were detected at BH104B during the Quarter 4 2015 monitoring event. Also 
in Quarter 4 2015, TPH concentrations were recorded in the aliphatic ranges C16-C35 (231 µg/l) 
and C35-C44 (14 µg/l) at BH103 and aromatic ranges C21-C35 (60 µg/l) at BH103 and C10-C12 
(13 µg/l) and C12-C16 (21 µg/l) at MW04.  During Quarter 3 2015, TPH concentrations were also 
recorded in the aromatic ranges at BH103, BH104B and MW04, as well as in the aliphatic ranges 
at BH103, BH104B and MW03. Hydrocarbons were detected at BH104B in the aliphatic range 
and BH103 in both the aromatic and aliphatic ranges during the Quarter 2 2015 monitoring 
event. 

 The general trend of contaminant concentrations over time continues to be somewhat variable 
with compounds not being continually detected in the same borehole on two or three 
consecutive monitoring rounds. In general, the contaminant levels detected at the Enva facility 
appear to indicate reducing contaminant concentrations over time with infrequent elevations in 
some parameters. Further monitoring is recommended to confirm these reductions. 
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1 INTRODUCTION 

1.1 BACKGROUND 

RPS has been commissioned by Enva Ireland Ltd (Enva) to carry out groundwater quality monitoring 
for environmental compliance, at their facility in the Clonminam Industrial Estate, Portlaoise, Co 
Laois. Groundwater monitoring has being carried out in strict accordance with criteria set out in 
Schedule 4(ii) of the site’s Industrial Emissions Licence, Register No. W0184-01.  

Enva Ireland has been operating under Waste Licence Register No. W0184-01 since January 2004. 
The licence was amended by the Environmental Protection Agency in December 2013 to conform to 
the provisions and requirements of the Council Directive 2010/75/EU (Industrial Emissions Directive) 
and as such is deemed an Industrial Emissions Licence. Enva is required to submit a report to the EPA 
on a quarterly basis, outlining the existing groundwater quality underlying the site. 

A suitably qualified environmental consultant from RPS, collected groundwater samples from a 
series of 8 monitoring wells (BH101, BH102, BH103, BH104B, MW01, MW02, MW03, MW04) within 
the site boundary on the 6th of December 2016. The samples underwent laboratory analysis for the 
suite of parameters specified in Schedule 4(ii) of Industrial Emissions Licence W0184-01. This report 
outlines the results of the Quarter 4 monitoring for 2016 and reviews historical data recorded at the 
site. 

1.2 OBJECTIVES & SCOPE OF WORK 

The specific objectives and scope of work are as follows: 

 Review of previous data as provided by Enva Portlaoise; 

 Graphical presentation of key compounds and trends; and 

 Discussion of results for Quarter 4 2016 within the context of previous results and available 
guideline concentrations. 
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2 REVIEW OF PREVIOUS DATA 

2.1 INFORMATION SOURCES 

The following documents were reviewed as part of this project: 

 Industrial Emissions Licence W0184-01 and any available EPA documents from the EPA website; 

 Quarterly Groundwater Monitoring Reports (Quarter 1 2004 to Quarter 4 2005), URS; 

 Quarterly Groundwater Monitoring Reports (Quarter 1 2006 to Quarter 4 2015), RPS; 

 Summary Report on Trend of Contaminant Levels at Enva Ireland Ltd since 2005, Ref: 
MDE0647RP0001, RPS (2007); 

 Groundwater Risk Assessment, Ref: MDE0788Rp0001, RPS (2008); 

 Hydrogeological Review and Assessment Report, Ref MDE0973Rp0017F01, RPS (2014);  

 Baseline Environment Report, Ref: MDE0973Rp0104;  

 Quarter 1 Groundwater Monitoring Report, RPS (2016); 

 Quarter 2 Groundwater Monitoring Report, RPS (2016); and 

 Quarter 3 Groundwater Monitoring Report, RPS (2016). 

 

2.2 SITE SETTING 

The site is located to the southwest of the town of Portlaoise immediately to the south of the Dublin 
to Cork railway line. The general area is gently undulating. The site slopes gently to the southwest 
but to the east of the site the ground slopes gently towards the River Triogue, which is located 
approximately 1.5 km to the east. The site occupies an area of approximately 1.5 hectares and 
comprises of an operational waste oil and contaminated soil treatment plant.   

The site is located on the outskirts of Portlaoise in an area of agricultural and light industrial 
development. The site is bounded to the north and east by land belonging to Irish rail, comprising 
sidings and general storage areas. To the south is a vehicle repair garage, which is elevated above 
the level of the site by approximately 1.5 m. To the west the site is adjoined by further industrial 
land, as well as residential land. The site location is presented on Figure 2.1. 

The site has been in operation since 1978, and the layout has remained relatively consistent. The site 
layout is presented on Figure 3.1. The site is largely covered in hardstanding with some open areas 
in the far north and northeast of the site. All oil and soil storage areas are suitably bunded and the 
general standard of housekeeping is good. 
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Figure 2.1 – Site Location 
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2.3 REGIONAL SETTING 

2.3.1 Geology 

The Geological Survey of Ireland indicates that the regional geology of Portlaoise is typified by 
Carboniferous Limestone. In the vicinity of the site itself the solid geology comprises the Ballysteen 
Formation, a micaceous-bioclastic limestone. This well-bedded limestone, with interbeds of shale, is 
extensively folded, with axes trending north-east to south-west, and becomes increasingly muddy 
towards the top of the formation. North-east to south-west trending faults are found in the region, 
with one located approximately 500m to the east of the site. The subsoils in the region comprise 
mainly Made Ground, around the industrial area, and Limestone Till in the surrounding regions.   

2.3.2 Hydrogeology 

The limestone is classified by the Geological Survey of Ireland (GSI) as a Locally Important Karstified 
Aquifer (Ll). Porosity is predominantly in the form of fractures, in this aquifer, however the muddy 
nature of this formation greatly reduces permeability. Vulnerability of this aquifer beneath the site is 
classified as high, with moderate vulnerability to the east of the site.  

The public water supply for Portlaoise is derived from groundwater, utilising three groundwater 
abstraction well fields comprising of two abstraction wells in each well field. This supply currently 
comes from the Straboe area, approximately 5.5 km to the north-east of the site. The source 
protection zone for this water supply extends to within 3.2 km of the Enva site but does not 
encompass the Enva site.   

The GSI record a number of other dug wells and boreholes within the Portlaoise area, including the 
boreholes installed on the site. The accuracy of the locations of these wells varies. One well, which 
was drilled in 1899 is recorded as being located immediately to the south of the Enva site. The use of 
this well is not known and its location is only accurate to 1 km. A second borehole, drilled in 1973 is 
recorded 1.5 km to the north of the site at Clonroosk; the accuracy of this location is also 1 km so it 
could be closer or further from the site. The use of this well is not known but its yield is recorded as 
being poor. There are no other wells recorded within 1 km of the site. 

Enva is not aware of any abstraction boreholes within the immediate vicinity of their site. 

2.4 SITE GROUND CONDITIONS 

A total of eight boreholes have been drilled at the site and the general sequence of ground 
conditions is presented in Table 2.1. 
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Table 2.1 – Ground Conditions 

Strata Extent Thickness Description 

Made Ground BH104 0-3.5 m Predominantly concrete, with 
hardcore fill, and clay. 

Boulder Clay All boreholes <8.5 m Includes fine to medium, well 
rounded gravels. 

Sand and Gravel Confined to south east 
corner of site (BH101, 

BH104 and MW03) 

0-2 m In general the transition from 
boulder clay to sand is gradual 
with changes from gravel, to 
sandy gravel, to sand. 

Limestone Bedrock Encountered in MW01, 
MW02 and MW03 

Top of limestone 
ranges from 7.7m to 

9m below ground 
level. 

Pale grey, fine-grained bedrock, 
differentiated from boulders by 
its un-weathered nature. 

 

The logs for each of the boreholes were previously presented as Appendix B in the RPS Groundwater 
Risk Assessment Report (Ref: MDE0788Rp0001).  

2.4.1 Licence Conditions 

The Industrial Emissions Licence requires the regular monitoring and sampling of boreholes BH101, 
BH102, BH103, BH104B, MW01, MW02, MW03 and MW04. The parameters requiring measurement 
or analysis are presented in Table 2.2. 

Table 2.2 – Licence Parameters 

Group 
Parameters requiring Quarterly 

Measurement 
Parameters requiring Annual 

Measurement 

Field Parameters 

Groundwater Level 

pH 

Temperature 

Dissolved Oxygen 

Electrical Conductivity 

Visual Inspection 

Groundwater Level 

pH 

Temperature 

Dissolved Oxygen 

Electrical Conductivity 

Visual Inspection 

Organics 

Mineral Oil 

BTEX & MTBE 

PAHs 

Phenols 

VOCs 

SVOCs 

Mineral Oil 

BTEX & MTBE 

PAHs 

Phenols 

VOCs 

SVOCs 

Inorganics - 
Total Alkalinity, Calcium, 

Manganese, Sulphate, Cyanide 
(Total), Chloride, Sodium, 
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3 METHODOLOGY 

Groundwater samples were collected from 8 no. on-site groundwater monitoring wells (BH101, 
BH102, BH103, BH104B, MW01, MW02, MW03, MW04) (Figure 3.1) using dedicated Waterra 
tubing, in accordance with RPS’s standard sampling protocol. A non-return foot valve was fixed to 
the bottom of the tubing and inserted into the well, close to the base of the borehole. Separate 
tubing and foot valves were used at each monitoring well to eliminate the possibility of cross 
contamination. 

Groundwater in the well casing is not considered representative of the groundwater quality at a 
given location. For this reason, three well volumes were purged from each well prior to collection of 
the groundwater sample. By the time purging was complete all field test water parameters (namely 
pH, Temperature, Electrical Conductivity and Dissolved Oxygen) were within 10% variance in three 
consecutive measurements. This ensured that the groundwater sample extracted from the 
monitoring borehole was representative of the water held in the subsurface strata and not water 
held stagnant in the borehole casing. The purged volumes were calculated on-site from the 
measured static water levels and total well depths using an electronic dip meter. 

Groundwater samples were collected in laboratory supplied containers and stored in chilled cool 
boxes following sampling and during transit to the laboratory. A rigorous chain of custody procedure 
was used during the sample round. 

3.1 LABORATORY ANALYSIS 

All groundwater samples were analysed at a UKAS accredited laboratory, ALS Environmental for the 
suite of analyses listed in Table 3.1. Table 3.1 also indicates the analytical techniques used by the 
laboratory. 

Table 3.1 – Analytical Methodologies – ALS Environmental  

Parameter Analytical Methodology 

Phenols GC-MS 

Speciated PAHs GC-MS 

BTEX & MTBE Headspace GC-MS 

Petroleum Hydrocarbons Headspace GC-MS 

Volatile Organic compounds & Tentatively Identified 
Organic Compounds (VOCs & TICs) 

Headspace GC-MS 

Semi-Volatile Organic compounds & Tentatively 
Identified Organic Compounds (SVOCs & TICs) 

GC-MS 
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Figure 3.1 – Site Layout Plan with Groundwater Monitoring Locations 

 

 

 

Source: URS Environmental Consultants   (Ref: 45078497 Issue No. 1)     
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3.2 PRESENTATION & INTERPRETATION OF RESULTS 

The Quarter 4 2016 results are tabulated in Section 4 and discussed with respect to previous results 
in Section 5. Results are compared against Groundwater Threshold Values (GTVs) outlined in the 
European Communities Environmental Objectives (Groundwater) Regulations 2010 (S.I. No 9 of 
2010), where available. Where GTVs are not available for parameters, results are compared against 
the Interim Guideline Values (IGVs) set out in the Environmental Protection Agency interim report, 
‘Towards Setting Guideline Values for the Protection of Groundwater in Ireland’.    

Previous monitoring reports (as listed in Section 2.1) provide details of contaminant concentrations 
since 2004. The data available within these reports has been reviewed and time series plots of key 
parameters have been compiled. Trends for chlorinated solvents, petroleum hydrocarbons and 
phenol parameters have been plotted.  

Time series plots are presented in Section 6 and include the results of this Quarter 4 2016 
monitoring round. As the monitoring continues in accordance with the Industrial Emissions licence 
requirements, the plots will be updated with the results of subsequent rounds used to illustrate the 
results.  

Time series plots are also provided for manual water levels where available from previous reports.  
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4 QUARTER 4 RESULTS DECEMBER 2016 

The results of all field measurements and laboratory analysis are presented in this section. Results 
are primarily compared against Groundwater Threshold Values (GTVs) outlined in the European 
Communities Environmental Objectives (Groundwater) Regulations 2010 (S.I. No 9 of 2010), where 
available. Where GTVs are not available for parameters, results are compared against the Interim 
Guideline Values (IGVs) set out in the Environmental Protection Agency interim report, ‘Towards 
Setting Guideline Values for the Protection of Groundwater in Ireland’.      

The results are discussed in relation to appropriate guideline values in Section 5. Results that are 
shown to be above the relevant threshold or guideline values are highlighted in bold and shaded. 
Results that are shown to be above the relevant laboratory detection limits are highlighted in italics.    

Site-specific field parameter measurements were collected during the site visit as per RPS Water 
sampling protocol. 

Groundwater samples from the 8 monitoring wells (BH101, BH102, BH103, BH104B, MW01, MW02, 
MW03, MW04) were collected within the site boundary on the 6th of December 2016 following the 
methodology outlined in Section 3.  The samples were sent to ALS Environmental for laboratory 
analysis.  ALS noted on receipt of analysis that the SVOC bottle for BH101 and LL phenol bottle for 
MW03 were empty on arrival. As such, the SVOC analysis for BH101 and phenol analysis for MW03 
was unable to be carried out.  

An additional sample for these two locations was undertaken on the 19th of December, following the 
methodology outlined in Section 3. The samples were submitted to the lab for SVOC analysis for 
BH101 and phenol analysis for MW03.     
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Table 4.1 – Groundwater Levels (Quarter 4, 2016) 

Monitoring 
Well 

BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 

Depth (mbgl) 6.74 6.44 4.41 4.51 22.59 30.87 14.76 6.49 

Static Water 
Level (mbgl) 

4.45 3.52 1.95 1.14 2.46 3.74 4.24 4.12 

Ground Level 
(mAOD) 

103.06 102.55 101.16 101.52 102.10 103.12 102.77 - 

Water Level 
(mAOD) 

98.61 99.03 99.21 100.38 99.64 99.38 98.53 - 

Free Phase Oil 
(mm)  

No detection No detection No detection No detection No detection No detection No detection No detection 

mbgl = metres below ground level 
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Table 4.2 – Results of Field Parameters Measured at each Groundwater Monitoring Well (Quarter 4, 2016) 

Monitoring Well 
pH (pH 
Units) 

Temperature 
(

o
C) 

Conductivity 
(μS/cm) 

Dissolved O2 

(ppm) 
Observations 

BH101 7.47 9.8 1076 4.92 Light grey cloudy colour, some sediment 

BH102 7.51 9.5 749 4.31 Clear on purging, some suspended solids 

BH103 7.23 8.1 821 3.93 Grey in colour and very little sediment 

BH104B 8.11 10.0 675 4.67 
Dark grey colour on purging, some suspended solids and slight oil 
sheen 

MW01 7.57 9.3 712 5.15 Clear/slight grey colour 

MW02 7.92 8.6 769 3.86 Clear with very little suspended solids or sediment 

MW03 7.50 9.7 1411 4.83 Grey colour on purging, very little suspended solids 

MW04 6.96 8.8 1323 3.52 Cloudy brown colour, little sediment and suspended solids 

Groundwater Threshold 
Value 

- - 1875 - - 

Interim EPA Guideline 
Values 

(Units as indicated) 

>6.5 & <9.5 25°C 1000  
No abnormal 

change 
- 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
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Table 4.3 – Results of BTEX and MTBE 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Benzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.75 1.0 

Toluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

Ethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

m & p-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 
Note 1

 

o-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 
Note 1

 

MTBE (Methyl Tertiary 

Butyl Ether) 
µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 1.2 - 30 

Note: No specific IGV for parameter.  IGV for Total Xylenes is used as guideline. 
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 

 

Table 4.4 – Results of Speciated PAHs 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Naphthalene µg/l 0.01 <0.01 <0.01 <0.05 <0.01 <0.01 <0.01 0.036 <0.17 - 1.0 

Acenaphthylene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.013 <0.01 - - 

Acenaphthene µg/l 0.01 <0.01 <0.01 0.027 <0.01 <0.01 <0.01 0.097 <0.01 - - 

Fluorene µg/l 0.01 <0.01 0.011 <0.01 0.014 <0.01 <0.01 0.161 0.015 - - 

Phenanthrene µg/l 0.01 <0.01 0.039 <0.01 <0.01 <0.01 <0.01 0.019 <0.01 - - 

Anthracene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.013 <0.01 - 10,000 

Fluoranthene µg/l 0.01 <0.01 0.026 <0.01 <0.01 0.01 <0.01 0.019 <0.01 - 1.0 

Pyrene µg/l 0.01 <0.01 0.027 <0.01 0.022 0.014 <0.01 0.097 <0.01 - - 

Benzo(a)anthracene µg/l 0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.027 <0.01 - - 

Chrysene µg/l 0.01 <0.01 0.012 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 - - 

Benzo(b)fluoranthene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.018 <0.01 - 0.5 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Benzo(k)fluoranthene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - 0.05 

Benzo(a)pyrene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.032 <0.01 - 0.01 

Indeno(1,2,3-cd)pyrene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - 0.05 

Dibenz(a,h)anthracene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - 

Benzo(g,h,i)perylene µg/l 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.036 <0.01 - 0.05 

Total EPA-16 PAHs µg/l 0.1 <0.01 0.124 0.027 0.037 0.024 <0.01 0.596 0.015 0.075 0.1 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
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Table 4.5 – Results of Speciated Phenols 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Phenol µg/l 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - 0.5 

2,4,6-Trichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2,4-Dichlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dimethylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chlorophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Nitrophenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chloro-3-methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

3+4-Methylphenol µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
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Table 4.6 – Results of Semi-Volatile Organic Compounds (SVOCs) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Phenol µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.5 

2-Chlorophenol µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

Bis(2-chloroethyl)ether µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-Dichlorobenzene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2-Dichlorobenzene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

1,4-Dichlorobenzene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bis(2-chloroisopropyl)ether µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Methylphenol µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachloroethane µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Nitrobenzene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

3&4-Methylphenol µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Isophorone µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Nitrophenol µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dimethylphenol µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bis(2-chloroethoxy)methane µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2,4-trichlorobenzene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.40 

Naphthalene µg/l 2.0 <400 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - 1.0 

2,4-Dichlorophenol µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachlorobutadiene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.10 

4-Chloro-3-methylphenol µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4,6-Trichlorophenol µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 200 

2,4,5-Trichlorophenol µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Methylnaphthalene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chloronaphthalene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Dimethylphthalate µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

2,6-Dinitrotoluene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Acenaphthylene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Acenaphthene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2,4-Dinitrotoluene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Dibenzofuran µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chlorophenyl phenyl ether µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Diethylphthalate µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Fluorene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Bromophenyl phenyl ether µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Hexachlorobenzene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.03 

Phenanthrene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Anthracene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10,000 

Pyrene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzyl Butyl Phthalate µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(a)anthracene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Chrysene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(b)fluoranthene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.5 

Benzo(k)fluoranthene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.05 

Benzo(a)pyrene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.01 

Indeno(1,2,3-c,d)pyrene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.05 

Dibenz(a,h)anthracene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzo(g,h,i)perylene µg/l 1.0 <200 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bis(2-ethylhexyl)phthalate µg/l 5.0 <1000 7.6 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 - - 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
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Table 4.7 – Results of Volatile Organic Compounds (VOCs) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Chloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Chloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1 3.9 - - 

Bromomethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 1.2 <1.0 <1.0 <1.0 - - 

Vinyl Chloride µg/l 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.375 - 

Trichlorofluoromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,1-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 30 

1,1-dichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.6 1.9 - - 

Cis-1,2-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

MTBE (Methyl Tertiary Butyl 
Ether) 

µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 1.2 - 30 

2,2-Dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,1,1-Trichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 500 

1,2-dichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.25 - 

1,1-Dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trans-1,2-dichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Benzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 1.0 

1,2-dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trichloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 70 

Dibromomethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bromodichloromethane µg/l 1.0 - - - - - - - - - - 

Cis-1,3-dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Trans-1,3-dichloropropene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Toluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

1,1,2-Trichloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-Dichloropropane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Dibromochloromethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Tetrachloroethene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 40 

1,2-Dibromoethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Chlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 1.0 

1,1,1,2-Tetrachloroethane µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Ethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

m&p-Xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

Styrene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

o-xylene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

Isopropylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Bromobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

N-Propylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

2-Chlorotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

4-Chlorotoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3,5-Trimethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Tert-Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2,4-Trimethylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Sec-Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,3-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

P-Isopropyltoluene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 10 

1,4-dichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

n-Butylbenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

1,2-Dibromo-3-chloropropane µg/l 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 - - 

1,2,4-Trichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.40 

Hexachlorobutadiene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - 0.10 
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Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

1,2,3-Trichlorobenzene µg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 - - 

Note: Results above the relevant IGV are highlighted in bold.  
Note: Results above the GTV are highlighted in bold and shaded.  
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics. 
 

Table 4.8 – Results of Total Petroleum Hydrocarbons (Aliphatic/Aromatic) 

Parameter Units 
Laboratory Limit 

of Detection 
BH101 BH102 BH103 BH104B MW01 MW02 MW03 MW04 GTV IGV 

Aliphatic > C10-C12 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aliphatic > C12-C16 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aliphatic > C16-C35 µg/l 10 <10 13 160 <10 <10 <10 14 <10 - - 

Aliphatic > C35-C44 µg/l 10 <10 <10 14 <10 <10 <10 <10 <10 - - 

Aliphatic > C10-C44 µg/l 10 <10 13 174 <10 <10 <10 14 <10 - 10 

Aromatic > C10-C12 µg/l 10 <10 <10 <10 <10 <10 <10 <10 13 - - 

Aromatic > C12-C16 µg/l 10 <10 <10 <10 12 <10 <10 <10 23 - - 

Aromatic > C16-C21 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aromatic > C21-C35 µg/l 10 <10 <10 47 <10 <10 <10 <10 <10 - - 

Aromatic > C35-C44 µg/l 10 <10 <10 <10 <10 <10 <10 <10 <10 - - 

Aromatic > C10-C44 µg/l 10 <10 <10 47 12 <10 <10 <10 35 - 10 

Note: Results above the relevant IGV are highlighted in bold.   
Note: Results above the relevant laboratory limit of detection are highlighted in bold italics.  
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5 DISCUSSION OF QUARTER 4 RESULTS 

The results of the Quarter 4 monitoring event for 2016 are presented in Table 4.1 to 4.9 of this 
report. For the purpose of this report, the results are compared against the Groundwater Threshold 
Values (GTVs) outlined in the European Communities Environmental Objectives (Groundwater) 
Regulations (S.I. No. 9 of 2010) where available. Where GTVs are not available results are compared 
against the EPA Interim Guideline Values (IGV) as set out in the Interim Report ‘Towards Setting 
Guideline Values for the Protection of Groundwater in Ireland’ 2004.  A discussion of the results and 
their significance is included below.   

5.1 FIELD PARAMETERS 

The results of the field parameters measured at each groundwater monitoring well are presented in 
Table 4.2. Groundwater samples recorded pH levels ranging between 6.96 and 8.11, all within the 
EPA Interim guideline range of ≥6.5 to ≤9.5. Temperature measurements ranged from 8.1°C to 
10.0°C and were below the EPA IGV of 25°C.   

Field measurements of Electrical Conductivity levels ranged between 675 μS/cm and 1411 μS/cm. 
Three measurements of Electrical Conductivity were above the IGV of 1000 µS/cm at BH101 (1085 
µS/cm), MW03 (1594 µS/cm) and MW04 (1419 µS/cm), but all however were below the GTV limit of 
1875 μS/cm. 

Dissolved oxygen levels ranged between 3.52 and 5.15 ppm. Factors such as climate, nutrients in the 
water, suspended solids; organic wastes and groundwater inflow can all influence the dissolved 
oxygen values. 

Observations relating to colour and odour varied from well to well as detailed in Table 4.2.  

5.2 RESULTS OF BTEX & MTBE 

The results of the BTEX and MTBE analysis are presented in Table 4.3. BTEX concentrations are 
below the associated GTVs and IGVs at all locations. All BTEX concentrations are also all below the 
laboratory of limit of detection at all locations. MTBE was detected at MW03 (1.5 µg/l) and MW04 
(1.2 µg/l), however these concentrations below the IGV of 30 µg/l. MTBE was below the laboratory 
limit of detection and IGV at all other locations. 

The previous detection of MTBE was in the Quarter 3 monitoring event of 2016 and recorded 
concentrations above the laboratory limit of detection at (1.2 µg/l). MTBE was also above the 
laboratory limit of detection at BH103 (1.2 µg/l), MW03 (1.8 µg/l) and MW04 (1.7 µg/) during 
Quarter 2 2016. These detections are still below the IGV limit however. Prior to this there was a 
detection of MTBE at BH104B in the Quarter 1 monitoring event of 2012 with a recorded 
concentration of 280 μg/l which is above the laboratory limit of detection. This was the only 
recorded exceedance in Quarter 1 2012.  

Monitoring during Quarter 1 and Quarter 2 of 2010 detected exceedances of MTBE at BH103 at a 
concentration of 16 µg/l. Subsequent monitoring in 2010 recorded concentrations below the 
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laboratory limit of detection. Prior to these 2010 monitoring events, concentrations of MTBE at 
BH103 were recorded at 63 μg/l in December 2009.  

5.3 RESULTS OF SPECIATED POLYAROMATIC HYDROCARBONS (PAHS) 

The results of the Speciated PAH analysis during this monitoring period are presented in Table 4.4.   

The laboratory limit of detection for Total EPA-16 PAHs is 0.1 µg/l and has been lowered for 
comparison with the EPA IGV of 0.1 µg/l; however this is not accredited. This laboratory limit of 
detection is above the EPA GTV of 0.075 µg/l. To identify the compounds, which attributed to these 
concentrations, speciated PAH analysis was carried out, which reduces the limit of detection for 
individual parameters to 0.01 μg/l.  

Total Polyaromatic Hydrocarbons were above the IGV limit of 0.1 μg/l at BH102 (0.124 μg/l) and 
MW103 (0.596 μg/l). Total PAHs were below the IGV of 0.1 µg/l and the GTV of 0.075 μg/l at all 
other locations.  

Total PAHs were previously detected above the IGV at BH103 (0.181 μg/l), BH104B (0.158 μg/l), 
MW104 (0.562 μg/l) and MW104 (0.151 μg/l) during the Quarter 3 2016 monitoring event and were 
also above the IGV at BH103 (0.111 μg/l) during the Quarter 2 2016 monitoring event.  

The results of the speciated polycyclic aromatic hydrocarbon analysis detected a number of different 
compounds in BH101, BH102, BH103, BH104B, MW01, MW03 and MW04 above the laboratory limit 
of detection. However, with the exception of Benzo (a) pyrene at MW103 (0.032 μg/l), none of these 
compounds were above their respective IGV limits at any location. 

5.4 RESULTS OF SPECIATED PHENOLS 

During previous quarterly monitoring events and sample analysis, total monohydric phenol was 
determined and historically has been below the laboratory limit of detection of 10 μg/l since 
December 2008. It should be noted that the laboratory limit of detection was however above the 
IGV of 0.5 μg/l for phenols.    

For this reason, samples were analysed for phenols to include chlorophenols. The results of the 
speciated phenols analysis are presented in Table 4.5. The speciated phenol analysis reduces the 
laboratory limit of detection to 1.0 μg/l for individual parameters.     

The results of the current Quarter 4 2016 speciated phenol analysis confirm concentrations of 
phenols were below the laboratory limit of detection of 1.0 μg/l at all locations.  

4-Chloro-3-methylphenol was detected at BH104B (1.37 μg/l) above the laboratory limit of detection 
during the Quarter 1 2015 analysis. With the exception of this, all other results are consistent with 
results since the 2012 quarterly monitoring events. 
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5.5 RESULTS OF SEMI-VOLATILE ORGANIC COMPOUNDS 

The results of the Semi-Volatile Organic Compound analysis are presented in Table 4.6.  

There are no GTVs for individual SVOC parameters. No SVOCs were detected above the relevant 
IGVs during this monitoring period, consistent with the results from the 2015 and 2014 monitoring 
periods. It should be noted that the laboratory limit of detection was however above the IGVs for 
some SVOCs, for example the result for 1,2,4-Trichlorobenzene was <1.0 µg/l but the IGV for this 
parameter is 0.40 µg/l, but testing at this limit is not accredited. 

The Quarter 3 2013 monitoring event detected two SVOC compounds, Acenaphthene (1.1 µg/l) and 
Fluorene (1.5 µg/l) in MW03. Prior to this detection the Quarter 2 monitoring event of 2012 
detected concentrations of Naphthalene and Acenaphthylene in MW03 at concentrations of 2.4 µg/l 
and 0.12 µ/l respectively. 

5.6 RESULTS OF VOLATILE ORGANIC COMPOUNDS 

The results of the Volatile Organic Compound analysis are presented in Table 4.7. Chloroethane at 
MW04 (3.9 µg/l) was detected above the limit of detection (1.0 µg/l), however there is no GTV or 
IGV limit for Chloroethane. The results of the Quarter 3 monitoring event previously detected 
Chloroethane in MW04 (8.9 µg/l). 

at MW03 (1.6 µg/l) and MW04 (1.9 µg/l), and MTBE at MW03 (1.5 µg/l) and MW04 (1.2 µg/l) were 
also detected. However, the results are below the IGV for MTBE (30 µg/l) and there is no GTV or IGV 
limit for 1,1-dichloroethane. All other compounds were below their respective laboratory limits of 
detection. 

Historic groundwater monitoring events detected some parameters above the laboratory limit of 
detection in November 2009, corresponding to Quarter 4 of 2009.  Historically 1,1-Dichloroethane, 
1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, MTBE, n-butylbenzene, n-propylbenzene, o-xylene, 
p-isopropyltoluene, sec-butylbenzene and tert-butylbenzene were detected above the laboratory 
limits of detection.   

The results of the Quarter 3 and Quarter 4 monitoring events of 2009 and all subsequent monitoring 
events indicate that there were no exceedances of the GTVs or IGVs for specific parameters.  

5.7 RESULTS OF TOTAL PETROLEUM HYDROCARBONS 

In order to provide a more accurate profile of TPH within the groundwater, speciated hydrocarbon 
analysis using the Total Petroleum Hydrocarbon Criteria Working Group (TPHCWG) method was 
carried out on samples taken at all boreholes. The results of the TPH analysis are presented in Table 
4.8. 

The EPA IGV of 10 μg/l for Total Hydrocarbons is deemed comparable with the results for Total 
Petroleum Hydrocarbons. Some detections of TPH in both the aliphatic and aromatic range were 
observed during the current Quarter 4 2016 monitoring event. Detections were found in samples 
from the following wells; at BH102 detections in the aliphatic range C16-C35 (13 µg/l), at BH103 



2016 Groundwater Compliance Monitoring – Quarter 4  

MdE0973Rp0030  23 

detections were in the aliphatic range C16-C35 (160 µg/l), C35-C44 (14 µg/l) and in the aromatic 
range C21-C35 (47 µg/l), at BH104B detections were in the aromatic range C12-C16 (12µg/l), at 
MW03 detections in the aliphatic range C16-C35 (14 µg/l), and at well MW04 detections were in the 
aromatic ranges C10-C12 (13 µg/l) and C12-C16 (23 µg/l).   

The previous Quarter 3 monitoring event detected TPH in the well BH103 in the aliphatic range C16-
C35 (35 µg/l), C35-C44 (10 µg/l) and in the aromatic range C21-C35 (11 µg/l), at BH104B detections 
were in the aromatic range C12-C16 (25 µg/l ), C16-C21 (12 µg/l) and at  well MW04 detections were 
in the aromatic range C12-C16 (23 µg/l).   

The Quarter 2 monitoring event of 2016 detected TPH in the well BH103 were in the aliphatic range 
C16-C35 (150 µg/l) and in the aromatic range C21-C35 (57 µg/l) and from well MW04 in the aromatic 
range C12-C16 (20 µg/l).   

The Quarter 1 monitoring event of 2016 detected TPH in the aliphatic range C16-C35 (132 µg/l) at 
BH103 and in the aliphatic range C12-C16 (15 µg/l) at MW04.  

The Quarter 4 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (879 µg/l), 
C16-C21 (1380 µg/l) and C21-C35 (694 µg/l) at BH104B, C21-C35 at BH103 (60 µg/l) and C10-C12 (13 
µg/l) and C12-C16 (21 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-
C12 (495 µg/l), C12-C16 (3080 µg/l) and C16-C35 (3360 µg/l) at BH104B and C16-C35 (231 µg/l) and 
C35-C44 (14 µg/l).  

The Quarter 3 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (39 µg/l), C16-
C21 (37 µg/l) and C21-C35 (28 µg/l) at BH104B, C21-C35 at BH103 (17 µg/l) and C10-C12 (18 µg/l) 
and C12-C16 (29 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-C12 
(13 µg/l), C12-C16 (40 µg/l) and C16-C35 (62 µg/l) at BH104B and C16-C35 at BH103 (72 µg/l) and 
MW03 (14 µg/l). 

The Quarter 2 monitoring event of 2015 detected TPH in the aromatic range C21-C35 at BH03 (509 
µg/l). TPH concentrations were detected in the aliphatic ranges C16-C35 at BH103 (1760 µg/l) and 
BH104B (337 µg/l), and C12-C16 at BH104B (225 µg/l). 

The Quarter 1 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 at wells 
MW03 (14 µg/l), MW04 (15 µg/l) and BH104B (27 µg/l), C16-C21 at BH104B (15 µg/l), and C21-C35 
(14 µg/l) at BH103. TPH concentrations were detected in the aliphatic ranges C16-C35 and C35-C44 
at MW03 (46 µg/l and 12 µg/l respectively), BH103 (54 µg/l) and BH104B (11 µg/l. 

No detections of TPH in the aliphatic or aromatic range were observed in any shallow or deep 
monitoring well locations during the Quarter 4 monitoring event of 2014.  

The Quarter 3 monitoring event of 2014 detected TPH concentrations in the aliphatic range at the 
shallow groundwater well BH104B. The TPH concentration detected was 410 µg/l. The speciated TPH 
ranges that contributed to the value of 410 µg/l were C12-C16 (150 µg/l), C16-C21 (250 µg/l) and 
C31-C35 (10 µg/l).   
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The Quarter 3, 2013 monitoring event detected TPH in the aliphatic range in one deep groundwater 
well, MW03. TPH of the range C10-C12 and C12-C16 were detected at concentrations of 200 µg/l 
and 190 µg/l respectively.  

The Quarter 1, 2013 monitoring event detected aliphatic TPH of the range C12-C16, C16-C21 and 
C21-C35. TPH in the mid to high aromatic ranges were detected in BH103, BH104B and MW04 
during the previous Quarter 1 2013 monitoring event. Aromatic TPH of the ranges C12-C16, C16-C21 
and C21-C35 were detected in BH103, the ranges C10-C12, C12-C16 and C16-C21 were detected in 
BH104B and aromatic TPH of the ranges C10-C12 and C12-C16 were detected in MW04.   

The Quarter 2 monitoring event of 2012 detected elevated TPH of the aliphatic range C12-C16, C16-
C21 and C21-C25 in BH103. Hydrocarbons have been detected in borehole MW03 during Quarter 1 
2010, in borehole BH104B during the Quarter 2 2010 monitoring event and in borehole BH104B and 
MW03 during the Quarter 3 2010 monitoring events. Hydrocarbons have also been detected in 
BH103, BH104B and MW03 in the Quarter 2 2011 monitoring event and in MW03 in the Quarter 3 
and Quarter 4 2011. These detections are discussed further in Section 6.2.3.  
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6 HISTORICAL RESULTS & TRENDS 

Time series plots are presented in this section and include the results of the Quarter 4 2016 
monitoring round. As the monitoring continues in accordance with the Industrial Emissions Licence 
requirements, the plots will be updated with the results of subsequent rounds and used to illustrate 
the results.  

6.1 GROUNDWATER LEVELS OVER TIME 

Figure 6.1 to Figure 6.3 below illustrates the manually recorded water levels using an electronic 
probe. The graphs show that groundwater levels can vary considerably between monitoring rounds.  

Figure 6.2 illustrates groundwater elevations (mAOD) in shallow groundwater wells (BH101 to 
BH104B) ranging between approximately 98 mAOD and 102 mAOD. 

Figure 6.3 illustrates groundwater elevation (mAOD) in the deeper groundwater wells (MW01 to 
MW03). The groundwater elevation (mAOD) for these deeper groundwater wells ranges from 
approximately 97.5 mAOD to approximately 100 mAOD.      
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Figure 6.1 – Ground Elevation (mAOD) in all Monitoring Wells 
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Figure 6.2 – Ground Elevation (mAOD) in Shallow Groundwater Monitoring Wells 
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Figure 6.3 – Ground Elevation (mAOD) in Deep Groundwater Monitoring Wells 
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The groundwater levels generally show a similar pattern of fluctuation over time indicating a degree 
of connection between boreholes. The graphs demonstrate that groundwater levels can vary 
considerably between monitoring rounds; the general direction of flow in the shallow and deeper 
groundwater bearing unit is in an easterly or north easterly direction however there have been some 
occasional historic cases of groundwater flowing in a south-easterly direction.   

In addition, monthly rainfall data for Oak Park, Carlow have been tabulated from Met Éireann to 
examine the relationship between compounds and rainfall events.  The data from Oak Park was 
chosen as the weather station at Birr, Co. Offaly closed in October 2009. A summary of the rainfall 
data is in Tables 6.1 to 6.5.  

Table 6.1 – Monthly Rainfall Data for Year 2012 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

70.8 24.5 18.0 56.3 50.2 155.8 76.2 127.7 37.9 63.4 80.9 68.1 

 

Table 6.2 – Monthly Rainfall Data for Year 2013 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

76.2 35.8 57.6 44.4 35.6 37.5 32.3 85.6 24.4 170.0 27.7 136.6 

 

Table 6.3 – Monthly Rainfall Data for Year 2014 for Oak Park, Carlow 

Month Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Rainfall 
(mm) 

147.2 176.7 65.0 52.6 78.6 61.9 24.6 122.1 18.2 138.2 165.6 47.7 

 

Table 6.4 – Monthly Rainfall Data for Year 2015 for Oak Park, Carlow 

Month Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec 

Rainfall 
(mm) 

66.0 36.3 53.5 26.3 89.4 29.7 79.4 83.0 17.9 56.8 110.0 270.9 

 

Table 6.5 – Monthly Rainfall Data for Year 2016 for Oak Park, Carlow 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Rainfall 
(mm) 

110.9 95.7 40.6 64.3 61.6 61.7 29.6 46.0 97.4 32.3 26.3 80.2 
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6.2 GROUNDWATER CONCENTRATIONS OVER TIME 

Groundwater quality trends have previously been examined in two reports (URS 2005 and RPS 
2007). In addition, RPS carried out a groundwater risk assessment (Ref: MDE0788RP0001, dated 
November 2008) in which the general trend of contaminant concentrations over time was observed 
to be erratic with compounds rarely being detected in the same borehole on two consecutive 
monitoring rounds.  

The data available within these reports has been reviewed and time series plots of key parameters 
have been compiled based on notable trends. Trends for phenols, petroleum hydrocarbons and 
chlorinated solvents have been plotted as outlined in the following sections.  

6.2.1 Phenols 

Phenols have been detected historically in all boreholes with the highest concentrations recorded in 
BH103. However concentrations in BH103 have declined since April 2007. Phenol concentrations 
have since been recorded below the IGV of 0.5 μg/l in all monitoring wells since December 2008 
indicating natural attenuating conditions within the groundwater.  

2,4-Dimethylphenol was detected at a concentration of 0.12 μg/l during the Quarter 1, 2010 
monitoring event. There is no recommended IGV for this parameter. Subsequent to the Quarter 1 
2010 monitoring event no detections of phenols have been noted at any monitoring location up to 
and including the current Quarter 4 2016 monitoring event.   
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Figure 6.4 – Phenol Concentrations in all Monitoring Wells 
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6.2.2 Polyclyclic Aromatic Hydrocarbons 

Figure 6.5 below illustrates that PAHs (Polycyclic Aromatic Hydrocarbons) have previously been 
detected within all monitoring wells above the recommended EPA IGV of 0.1 μg/l. Historically the 
highest concentrations have been detected within MW03 and BH104B, with the highest 
concentration detected in March 2006 (107 μg/l) and in October 2007 (19.72 μg/l) respectively. In 
addition, a range of PAHs including Benzo(a)pyrene, Benzo(g,h,i)perylene, Indeno(1,2,3)cd pyrene, 
Fluoranthene and Naphthalene have previously been detected in MW03 with Figures 6.6 to 6.10 
illustrating some of the PAH compounds which were detected above their respective IGVs.  

Since 2007 concentrations of PAH have shown a marked decrease and since 2010 detections of PAH 
have been confined to MW03, MW02 and BH104B. Concentrations of Total PAH above the IGV in 
2010 were detected during the Quarter 1 monitoring event in MW03 (0.3 μg/l), Quarter 2 
monitoring event in BH104B (1.2 µg/l) and Quarter 3 monitoring event in MW02 (2.0 µgl) and 
BH104B (0.2 µgl). There were no elevated concentrations of Total PAH during the Quarter 4 2010 
monitoring event.  

No Total PAH detections were recorded throughout 2011 and in Q1 of 2012. Total PAH was detected 
above the IGV in MW03 in the Q2 2012 monitoring event. No Total PAH exceedances were detected 
from Quarter 3 2012 to Quarter 4 2013 inclusive. Total PAHs were detected at a concentration of 
2.62 µg/l in MW03 during the Q3 2013 monitoring event however; no detections above the 
laboratory limit were noted during the subsequent monitoring events up to and including the 
Quarter 2 2015 monitoring event.  

Total PAHs were also above the GTV at BH103 (0.093 μg/l), BH104B (0.159 μg/l) and MW03 (0.586 
μg/l) during Quarter 3 2015, at BH103 (0.21 μg/l), MW03 (0.986 μg/l) and MW04 (0.079 μg/l) during 
Quarter 4 2015, and at BH103 (0.123 μg/l), BH104B (0.159 μg/l) and MW04 (0.153 μg/l) during the 
previous Quarter 1 2016 monitoring event.  

During the Quarter 3 2016 monitoring event, Total Polyaromatic Hydrocarbons were detected above 
the IGV limit of 0.1 μg/l at BH103 (0.181 μg/l), BH104B (0.158 μg/l), MW103 (0.562 μg/l) and 
MW104 (0.151 μg/l). Similarly during the current Quarter 4 monitoring event total PAHs were 
detected above the IGV at BH102 (0.124 µg/l) and at MW03 90.596 µg/l).  

Figure 6.6 illustrates that Fluoranthene was previously detected above the IGV of 1.0 μg/l in 
groundwater monitoring wells BH104B (October 2007, 1.33 μg/l) and MW03 (March 2006, 2.158 
μg/l) only. The remaining monitoring wells recorded concentrations below the IGV of 1.0 μg/l. 
During the Quarter 4 2016 monitoring event Fluoranthene was detected above the limit of detection 
at BH102 (0.026 μg/l) and MW03 (0.019 μg/l), however these detections do not exceed the IGV of 
1.0 μg/l.  

A similar trend to Fluoroanthene has been noted in Figure 6.7, with concentrations of Naphthalene 
recorded above the IGV of 1.0 μg/l in BH104B and MW03 only. 4 no. exceedances of the IGV were 
noted in BH104B in September 2005 (39 µg/l), March 2006 (1.069 μg/l), July 2006 (1.594 μg/l) and 
October 2007 (16.31 μg/l). Since October 2007, the concentrations in BH104B have decreased below 
the IGV. There have been 6 exceedances of the IGV of 1.0 μg/l in MW03, with the highest 
concentration detected in March 2006 (19.986 μg/l) and the most recent being the detected in the 
Quarter 2 2012 monitoring event (2.4 μg/l). The concentrations detected in August 2010 were 
slightly above the laboratory limit of detection of 0.01 μg/l at BH104B (0.08 µg/l) and MW03 (0.05 
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µg/l); however these levels are deemed low. Concentrations of Naphthalene were below the EPA 
IGV limit of detection of 1.0 μg/l at all locations during the Quarter 4 2010, the 2011 and 2012 
quarterly monitoring events and the Quarter 1 to Quarter 3 2014 monitoring periods, inclusive. No 
detections of Naphthalene were noted from the Quarter 4 2014 monitoring event to the Quarter 2 
2015 monitoring event. Naphthalene was detected at BH101 (0.011 μg/l) and MW03 (0.031 μg/l) 
during Quarter 3 2015, and at BH103 (0.095 μg/l) and at MW04 (0.067 μg/l) during Quarter 4 2015.  

Naphthalene was  detected during the  Quarter 1 2016 monitoring event at BH104B (0.034 μg/l) and 
MW04 (0.153 μg/l)These detections, however, were all below the IGV limit of detection of 1.0 μg/l. 
Concentrations of Naphthalene were below the laboratory limit of detection at all locations during 
the Quarter 2 2016 monitoring event but detected at BH103 (0.13 μg/l), BH104B (0.039 μg/l), MW03 
(0.028 μg/l) and MW04 (0.12 μg/l) during the Quarter 3 2016 monitoring event. During the current 
Quarter 4 2016 monitoring event, Naphthalene was detected above the laboratory limit of detection 
at MW03 (0.036 μg/) only. However, this is still below the IGV of 1.0 μg/l. 

Figure 6.8 illustrates the concentrations of Benzo(g,h,i)perylene in all monitoring wells over time. 
Elevated concentrations above the IGV were recorded at BH104B (0.087 µg/l) on one occasion in 
March 2006.   

Figure 6.9 illustrates elevated concentrations above the IGV recorded at MW03 on 6 no. occasions 
with the most recent elevated concentration recorded during the Quarter 4 2015 monitoring event 
(0.053 µg/l). The previous elevated concentration detected was in Quarter 3 2015 (0.053 µg/l). The 
results of all monitoring events from 2010 to the Quarter 2 2015 monitoring event recorded 
concentrations below the laboratory limit of detection of 0.01 μg/l at all locations. Concentrations 
were also below the laboratory limit of detection at all locations during the Quarter 1 2016 
monitoring event. Benzo(g,h,i)perylene was recorded in MW02 (0.011 μg/l) during Quarter 2 2016 
and in BH103 (0.015 μg/l) and MW03 (0.035 μg/l) during Quarter 3 2016, however, these are below 
the IGV of 0.05 μg/l. During the current Quarter 4 2016 monitoring event, Benzo(g,h,i)perylene was 
recorded at MW03 (0.036 μg/l). However, this is still below the IGV of 0.05 μg/l. 

Figure 6.10 illustrates the concentrations of Benzo(a)pyrene in all groundwater monitoring wells and 
indicates that Benzo(a)pyrene has been detected historically in all boreholes above the IGV of 0.01 
μg/l. Similarly with the above mentioned trends, the highest concentrations have been detected in 
MW03 and BH104B. Concentrations have markedly decreased since March 2006 when an elevated 
concentration of 2.751 μg/l was detected in MW03, however there have been a number of 
detections above the IGV, with the most recent elevated level detected in December 2009. Elevated 
concentrations above the IGV were recorded in BH101, BH103 and MW01 during this same period.  

The slightly higher concentrations of Benzo(g,h,i)perylene and Benzo(a)pyrene detected in Quarter 
4, 2009 may be attributed to heavy rainfall, which occurred in November of 2009 and as a result 
possibly mobilized traces of these compounds from the soil. The static water levels for December 
2009 ranged between 0.58 and 3.78 mbgl. Since December 2009, concentrations of compounds have 
notably decreased to below the IGVs.    

Benzo(a)pyrene was detected above the IGV limit of 0.01 μg/l at MW03 (0.108 μg/l) during the 
Quarter 4 2015 monitoring event. Benzo(a)pyrene was also detected above the IGV at MW03 (0.052 
μg/l) during the Quarter 3 2015 monitoring event. All other results of all monitoring events from 
2010 to Quarter 2 2016 monitoring event did not detect other concentrations above the IGV. During 
the previous Quarter 3 2016 monitoring event Benzo(a)pyrene was detected at BH103 (0.04 μg/l) 
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and MW03 (0.037 μg/l). During the current Quarter 4 2016 monitoring event Benzo(a)pyrene was 
detected above the limit of detection (0.01 μg/l) at MW03 (0.032 μg/l), these concentrations are 
also over the IGV of 0.01 μg/l. 
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Figure 6.5 – PAH (Total) Concentrations in all Monitoring Wells 
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Figure 6.6 – Fluoroanthene Concentrations in all Monitoring Wells 
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Figure 6.7 – Naphthalene Concentrations in all Monitoring Wells 

 



2016 Groundwater Compliance Monitoring – Quarter 4  

MdE0973Rp0030            38 

Figure 6.8 – Benzo (g,h,i) perylene Concentrations  
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Figure 6.9 – Benzo (g,h,i) perylene in Monitoring Wells BH104B & MW03  
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Figure 6.10 – Benzo (a) pyrene Concentrations in all Monitoring Wells 
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6.2.3 Petroleum Hydrocarbons (TPH) 

Historically Total Petroleum Hydrocarbons (TPH) including mineral oil, petrol range organics (PRO) 
and diesel range organics (DRO) have been detected within BH103, BH104B and MW03. Since 2009, 
speciated hydrocarbon analysis using the Total Hydrocarbon Criteria Working Group (TPHCWG) 
method has been carried out on all samples to obtain a more accurate profile of TPH within 
groundwater.  

The results of the TPHCWG analysis has indicated that the predominant hydrocarbons detected are 
in the heavier chain carbon fractions, most notably in the carbon range C12-C16, C16-C21 and C21-
C35. Figure 6.11 illustrates the TPH analysis for the total TPH analysis from C10-C44 in all monitoring 
wells since 2009. The highest concentrations detected historically are at monitoring wells MW03, 
BH104B and BH103 respectively. 

Previous quarterly monitoring reports have outlined the hydrocarbon trends recorded in each well 
since 2010. This report outlines the trends from 2012 up to and including the current monitoring 
report.  

During the Quarter 1, 2012 monitoring event, hydrocarbons were detected in borehole BH103 only. 
The predominant aliphatic carbon range comprised C10-C12 (13 μg/l), C12-C16 (270 μg/l), C16-C21 
(690 μg/l) and C21-C35 (980 μg/l). The predominant aromatic carbon range comprised of C16-C21 
(250 μg/l) and C21-C25 (680 μg/l).  

During the Quarter 2, 2012 monitoring event, hydrocarbons were detected in BH103 only. The 
detected aliphatic carbon range comprised C12-C16 (98 μg/l), C16-C21 (230 μg/l) and C21-C25 (170 
μg/l). No detections of aromatic carbons were measured during the Quarter 2 2012 monitoring 
event.  

No hydrocarbons were detected at any location during the Quarter 3 and Quarter 4, 2012 
monitoring events. 

During the Quarter 1, 2013 monitoring event aromatic hydrocarbons were detected in BH103, 
BH104B and MW04. The predominant aromatic carbon range comprised C12-C16 (30 µg/l), C16-C21 
(280 µg/l) and C21-C35 (100 µg/l) in BH103, C10-C12 (30 µg/l), C12-C16 (110 µg/l) and C16-C21 (80 
µg/l) in BH104B and C10-C12 (20 µg/l) and C12-C16 (80 µg/l) in MW04. Aliphatic hydrocarbons were 
detected in BH103 in the ranges C12-C16 (70 µg/l), C16-C21 (100 µg/l) and C21-C35 (90 µg/l).  

During the Quarter 2, 2013 monitoring event no aliphatic or aromatic hydrocarbons were detected 
at any location.  

During the Quarter 3, 2013 monitoring event, hydrocarbons of the aliphatic range were detected in 
MW03 only. The detected aliphatic carbon range comprised C10-C16 (290 μg/l) and C12-C16 (190 
μg/l). No detections of aromatic carbons were measured during the Quarter 3 2013 monitoring 
event. 

Total Petroleum Hydrocarbons were not detected at any monitoring location during the Quarter 4, 
2014 monitoring event. During the monitoring event for Quarter 3 2014 following ranges of the 
aliphatic hydrocarbons were recorded for BH104B; C12-C16 (150 µg/l), C16-C21 (250 µg/l) and C21-
C35 (10 µg/l).  
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Figure 6.11 – TPH (Carbon Range C10-C44) in all Monitoring Wells 



2016 Groundwater Compliance Monitoring – Quarter 4  

MdE0973Rp0030  43 

During the Quarter 1 2015 monitoring event, hydrocarbons were detected in MW03, MW04, BH103 
and BH104B.  The predominant aromatic carbon range comprised C21-C35 (14 µg/l) in BH103, C12-
C16 (27 µg/l) and C16-C21 (15 µg/l) in BH104B, C12-C16 (14 µg/l) in MW03 and C12-C16 (15 µg/l) in 
MW04. Aliphatic hydrocarbons were detected in the ranges C16-C35 (54 µg/l) in BH103, C16-C35 (11 
µg/l) in BH104B and C16-C35 (46 µg/l) and C35-C44 (12 µg/l) in MW03. 

During the Quarter 2 2015 monitoring event, the TPH concentration in the aromatic C21-C35 range 
was detected at one shallow groundwater wells BH103 (509 µg/l). The TPH concentration in the 
aliphatic range was detected at C16-C35 (1760 µg/l) in BH103 and C12-C16 (225 µg/l) and C16-C35 
(11 µg/l) in BH104B. 

The Quarter 3 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (39 µg/l), C16-
C21 (37 µg/l) and C21-C35 (28 µg/l) at BH104B, C21-C35 at BH103 (17 µg/l) and C10-C12 (18 µg/l) 
and C12-C16 (29 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-C12 
(13 µg/l), C12-C16 (40 µg/l) and C16-C35 (62 µg/l) at BH104B and C16-C35 at BH103 (72 µg/l) and 
MW03 (14 µg/l).  

The Quarter 4 monitoring event of 2015 detected TPH in the aromatic ranges C12-C16 (879 µg/l), 
C16-C21 (1380 µg/l) and C21-C35 (694 µg/l) at BH104B, C21-C35 at BH103 (60 µg/l) and C10-C12 (13 
µg/l) and C12-C16 (21 µg/l) at MW04. TPH concentrations were detected in the aliphatic ranges C10-
C12 (495 µg/l), C12-C16 (3080 µg/l) and C16-C35 (3360 µg/l) at BH104B and C16-C35 (231 µg/l) and 
C35-C44 (14 µg/l) at BH103.  

The Quarter 1 2016 monitoring event detected TPH in samples from the well BH103 were in the 
aliphatic range C16-C35 (132 µg/l) and from well MW04 in the aromatic range C12-C16 (15 µg/l).   

The Quarter 2 2016 monitoring event detected TPH in samples from the well BH103 and were in the 
aliphatic range C16-C35 (150 µg/l) and in the aromatic range C21-C35 (57 µg/l) and from well MW04 
in the aromatic range C12-C16 (20 µg/l).   

During the previous Quarter 3 2016 monitoring event, TPH was detected in samples from the well 
BH103 in the aliphatic ranges C16-C35 (35 µg/l), C35-C44 (10 µg/l) and in the aromatic range C21-
C35 (11 µg/l), well BH104B in the aromatic ranges C12-C16 (25 µg/l) and C16-C21 (12 µg/l) and from 
well MW04 in the aromatic range C12-C16 (23 µg/l).   

During the current Quarter 4 2016 monitoring event, TPH was detected in samples from the well 
BH102 in the aliphatic range C16-C35 (13 µg/l), well BH103 in the aliphatic ranges C16-C35 (160 
µg/l), C35-C44 (14 µg/l) and in the aromatic range C21-C35 (47 µg/l), well BH104B in the aromatic 
ranges C12-C16 (12 µg/l), well MW03 in the aliphatic range C16-C35 (14 µg/l ) and from well MW04 
in the aromatic ranges the aromatic ranges C10-C12 (13 µg/l) and C12-C16 (23 µg/l).   
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7 CONCLUSIONS 

 In accordance with the criteria set out in Schedule 4(ii) of the site’s Industrial Emissions Licence 
Register No. W0184-01, groundwater monitoring was carried out at the ENVA Ireland site on the 
6th December 2016 corresponding to Quarter 4 of 2016. Samples were collected at 8 
groundwater monitoring wells during this event.  

 The results presented have been referenced against Groundwater Threshold Values (GTVs) 
outlined in the European Communities Environmental Objectives (Groundwater) Regulations 
2010 (S.I. no 9 of 2010), where available. Where GTVs are not available for parameters, results 
are compared against the Interim Guideline Values (IGVs) set out in the Environmental 
Protection Agency interim report, ‘Towards Setting Guideline Values for the Protection of 
Groundwater in Ireland’. 

 Results of the BTEX and MTBE demonstrate that the levels of Benzene, Toluene, Ethylbenzene, 
m&p Xylene, o-xylene and MTBE were all below the recommended EPA IGVs. 

 The Quarter 4 2016 results of the speciated polycyclic aromatic hydrocarbons indicate that Total 
PAHs were above the EPA IGV of 0.1 μg/l at two monitoring wells, BH102 (0.124 μg/l) and 
MW103 (0.596 μg/l). 

 1,1-dichloroethane in MW03 (1.6 µg/l) and MW04 (1.9 µg/l) were also detected. These results 
are above the laboratory limit of detection, however, there is no GTV or IGV limit for 1,1-
dichloroethane. All other VOCs and SVOCs were below their respective laboratory limits of 
detection. 

 Samples were analysed for speciated phenols to include chlorophenols and the results indicate 
that there were no detections above the laboratory limits of detection.  

 For the current Quarter 4 2016 monitoring event, TPH detections in samples from the well 
BH102 in the aliphatic range C16-C35 (13 µg/l), well BH103 in the aliphatic ranges C16-C35 (160 
µg/l), C35-C44 (14 µg/l) and in the aromatic range C21-C35 (47 µg/l), well BH104B in the 
aromatic ranges C12-C16 (12 µg/l), well MW03 in the aliphatic range C16-C35 (14 µg/l ) and from 
well MW04 in the aromatic ranges the aromatic ranges C10-C12 (13 µg/l) and C12-C16 (23 µg/l). 
Each of these is therefore over the limit of detection which is 10 µg/l. During the previous 
Quarter 3 monitoring event, TPH detections in samples from the well BH103 were in the 
aliphatic range C16-C35 (35 µg/l) and C35-C44 (10 µg/l) and in the aromatic range C21-C35 (11 
µg/l), at BH104B were in the aromatic range C12-C16 (25 µg/l ) and C16-C21 (12 µg/l) and at well 
MW04 were in the aromatic range C12-C16 (23 µg/l).  Quarter 2 2016, TPH detections in samples 
from the well BH103 were in the aliphatic range C16-C35 (150 µg/l) and in the aromatic range 
C21-C35 (57 µg/l), and from well MW04 in the aromatic range C12-C16 (20 µg/l). Hydrocarbons 
in the aliphatic range C16-C35 (132 µg/l) at BH103 and the aromatic range C12-C16 (15 µg/l) at 
MW04 were observed during the Quarter 1 2016 monitoring event.  

 The general trend of contaminant concentrations over time continues to be somewhat variable 
with compounds not being continually detected in the same borehole on two or three 
consecutive monitoring rounds. In general, the contaminant levels detected at the Enva facility 
appear to indicate reducing contaminant concentrations over time with infrequent elevations in 
some parameters. Further monitoring is recommended to confirm these reductions. 
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