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• Steelworks opened in 1939 – Irish Steel Ltd (P)  

[open hearth 1942-72 (35t coal to 70t oil in early 1960s ); EAF 1972-2001 (35t to 90t in 1981 to 110t with ladle furnace on 1992)] 

• Unique site in Irish context 

• Process waste dumped on sand spit to east of 
Naval Dockyard from early 1960s to 2001 creating 
the East Tip (c. 9ha and c. 650,000m3)
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• Inherent variability of waste - Slag (c. 64%), 
Refractories (c. 14%), Millscale (c. 13%), Scrap 
metal (c. 7%), Sludge (c. 1%), Flue dust (c. 0.1%) 
and other (c. 1%) 
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• Complex, multi-faceted and multi-layered project 

• Municipality (Cork County Council) took lead 

• Key Constraints & considerations 
− No template – site specific solution/bespoke 
− Local sensitivities 
− Conservative approach 
− DQRA starting point
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Project Objectives
Structured around S-P-R model of environmental risk 
management: 

1. Identify and quantify the risks to human health and the 
environment. 
− Determine risk based upon current site use; 
− Determine risk based upon potential future public amenity 

use; 
− determine risk to groundwater & surface waters; 

2. Identify and specify the mitigation/remediation 
measures necessary to minimise those risks. 

3. Leave a positive legacy for residents of the Lower 
Harbour.
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Tiered Risk assessment process

• GQRA -  
– Basic comparison of soil and leachate data to Water Quality 

Standards and GACs 

• Level 4 DQRA 
– Considering contaminant flux from the site and dilution 

model in the receptor 

• GQRA & DQRA inherently conservative
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Geo-Environmental Investigations
 Investigation included: 

• Installation of 35 boreholes, excavation of 31 trial pits 
and 2 trenches; 

• Collection and analysis of 108 waste samples, 34 
natural strata and 23 leachability  testing samples; 

• Collection and analysis of  20 offshore marine samples, 
23 harbour water samples, 8 shell fish samples; 

• 136 groundwater samples, 5 surface water samples 
(from excavations), 9 foreshore seepage samples; 

•  11 ground gas samples and 17 rounds of gas 
monitoring.
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Identify Contaminants of Concern

• Industry profile 
• Metals associated with steel works: Arsenic, 

Copper, Cadmium, Chromium, Lead, Manganese 
Mercury, Nickel 

• Polyaromatic Hydrocarbons, PCBs, Dioxins and 
Furans 

• Petroleum Hydrocarbons 
• Asbestos
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Key Source-Pathway-Receptor 
 Linkages (Groundwater)
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Key Source-Pathway-Receptor 
 Linkages (Groundwater)
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Conclusions
• Site conditions sufficiently well understood to facilitate the 

design of a robust solution. 
• No risks identified for wider community now or in long term. 
• Potential human health risk for site users in it’s current state. 
• Potentially leachable contaminants remain in the waste. 
• Groundwater impacted with heavy metals and hydrocarbons, 

and in direct hydraulic continuity with Cork Harbour. 
• Model predicts limited theoretical impact to near shore waters 

(50m) although no measurable impact to water was observed. 
• Contaminant contribution from erosion and sediment transport 

is likely to be more important than dissolved contaminant 
transport. 

• Effective remediation will be based on containment of materials 
within the East Tip – pathway management using PES with max. 
permeability of 10-5m/s. 
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Recommendations 
• Control risk to human health by capping and 

landscaping. 
• Limit further leachate generation by minimising 

infiltration (i.e. low permeability capping). 
• Control dissolved phase contaminant loading into 

Cork Harbour by decreasing lateral permeability 
around the shoreline perimeter of  the site (max 10-5 
m/s) in conjunction with low permeability capping. 

• Address future sediment loading into Cork Harbour 
by creating erosion protection around the shoreline 
perimeter.
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Communication
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Key Learnings
• Municipality took ownership 

• Set clear objectives 

• Risk Assessment & Management is process driver 

• Communication 

• Ambition & Innovation
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