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Section 1  
Introduction 

1.1 Objectives and Scope 
The Department of Communications, Climate Action and Environment (the Department) 
appointed CDM Smith Ireland Ltd (CDM Smith) to undertake a programme of environmental 
monitoring at the closed mine sites of Silvermines and Avoca for a three year period, commencing 
in 2013.   

The scope of the field investigation activities for the first three years was defined in the 
Environmental Monitoring of Former Mining Areas of Silvermines and Avoca Monitoring Plan, 
(Document Ref: 95735/40/DG/01, dated 26 February 2013) and sampling activities were 
performed in accordance with the programme and procedures set out therein.  

Based on the findings of the monitoring program for the first three years, adjustments were made 
to the monitoring programme in 2016 which are detailed in the Environmental Monitoring of 
Former Mining Areas of Silvermines and Avoca Summary Report, (Document Ref: 
95735/40/DG/25, dated 20 January 2016). 

The Monitoring Report for the Avoca Mining Area presents an evaluation of the results of the field 
investigations carried out in March 2017. This report should be read alongside the Avoca Data 
Report (Document Ref: 117005/40/DG/35, dated March 2017) which contains all field 
observations and laboratory analytical results collected during the monitoring programme. 

1.2 Background of Avoca Mining Area 
The Avoca mining area is located in the eastern foothills of the Wicklow Mountains, some 55 
kilometres south of Dublin.  The site includes the East and West Avoca mining areas and the 
Shelton Abbey Tailings Management Facility (TMF) which is located approximately 8 km to the 
south.  The Avoca River divides the East and West Avoca mine sites and runs along the base of 
TMF.   

The Avoca Mine site was worked intermittently for approximately 250 years with the extraction of 
16 Mt of copper and pyrite ore and on-site processing of concentrates.  The mine went into 
receivership and closed in 1982.  Mineral extraction left an environmental legacy that comprises 
three open pits, over 70 shafts and adits, numerous spoil piles and 25 mine buildings/structures. A 
number of spoil piles which have elevated metal levels and some pit high walls are physically 
unstable with the potential to collapse.  In addition, unstable ground is present which has the 
potential for subsidence. Seeps and the water discharges from adits are acidic and metal laden.  
These discharges impact water quality in the Avoca River. 

1.3 Catchment Description 
The Avoca Mines are located within the Avoca River Catchment which includes an area of 650 km2. 
The East and West Avoca Mines are separated by the Avoca River, which flows through the Vale of 
Avoca, a noted tourist attraction. To the north of the mines, the Avoca River is formed at the 
"Meeting of the Waters" by the confluence of the Avonbeg and Avonmore Rivers, while 6.5 km to 
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Section 4  
Results and Evaluations 
This section provides a statistical summary of the analytical results for groundwater and surface 
water and a comparison of the analytical results against selected assessment criteria. An analysis 
of loading and time trends is provided in Section 5 and groundwater levels are discussed in Section 
6. 

All the laboratory reports and analytical data are contained in Appendix F of the Data Report. 

4.1 Statistical Summary of Analytical Results 
4.1.1 Groundwater Sample Results 
Table 8 provides a summary of the reported dissolved concentrations of the eight groundwater 
samples. Included in the table are the minimum, maximum, mean and standard deviation (SDEV).  
Where the reported values were below the detection limit, the values were substituted with a 
value of half the limit of detection. The highest reported value of the field duplicate pair was used 
where applicable.   

Table 8 Summary of Dissolved Metal Concentrations in Groundwater  

Dissolved 
Metal 

LOD 
(µg/l) 

Number 
Number of 
Detections 

Minimum 

(µg/l) 

Maximum 

(µg/l) 

Mean 

(µg/l) 
SDEV 

Aluminium <2 8 7 1 (<12*) 809,000 148,000 271,000 

Antimony <0.16 8 1 0.08 1.2 - - 

Arsenic <0.51 8 7 0.26 44.2 9.03 14.4 

Barium <0.2 8 8 1.46 20.4 8.2 6 

Cadmium <0.08 8 8 0.24 302 64.8 100 

Chromium <1.2 8 3 0.6 23.5 6.27 7.29 

Cobalt <0.15 8 8 0.52 717 194 219 

Copper <0.85 8 7 0.43 (2.55*)  57,100 11,500 18,800 

Iron <19 8 8 76.9 95,300 38,100 44,200 

Lead <0.1 8 8 0.37 47.9 9.36 16 

Manganese <0.76 8 8 17.7 35,500 13,100 13,500 

Molybdenum <0.62 8 2 0.31 4.19 2.46 - 

Nickel <0.44 8 8 3 266 80 82.2 

Vanadium <1.3 8 0 0.65 0.65 - - 

Zinc <1.3 8 8 42.9 124,000 31,000 41,900 
Notes: 
If less than LOD minimum value taken to be half LOD. 
* LOD was raised due to a dilution that was carried out on the sample. Where there were detections the maximum reported 
value was presented as the maximum value.  

Dissolved aluminium, copper, iron, manganese and zinc were found in significantly high 
concentrations in the majority of groundwater samples. The shallow well MWPF1 located 
upgradient of the Deep Adit area, near the eastern margin of the alluvial sediments had the lowest 
concentrations of dissolved metals. However, MWET2 had the lowest concentration of dissolved 
aluminium (<12 µg/l) and copper (<5.1 µg/l). SG104 had the highest concentrations of aluminium 
(109,000 µg/l), copper (57,100 µg/l), nickel (266 µg/l), zinc (124,000 µg/l) and arsenic (44.2 µg/l).  
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