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1 INTRODUCTION 

 

 

 

 

 

A spill of process wastewater (approx 5,600litres), containing a solvent concentration 

of 4% occurred in July 2008.  The solvents were acetone, ethanol and butanol.  The 

occurred from a flexible hose which was feeding wastewater to a temporary storage 

tanker located north of the IC2 building. 

 

 

Subsequent investigations identified an overflow from a sump (MW-2 Sump) which 

collects wastewater from the MW2 process prior to pumping it to the wastewater 

treatment plant.  The sump had been overflowing to ground at various times in the 

period between April and September 2008.  The volume discharged here over the six 

month period was estimated at 35,000 L at a concentration of 4% solvent.   

 

 

Millipore carried out comprehensive investigations to delineate the extent of the 

contamination and assess the impacts.  These included the installation of soil borings, 

the collection and analysis of soil and groundwater samples in the vicinity of the 

spill/leak areas and monitoring of the surface water system.  Millipore also began 

daily monitoring in the existing groundwater monitoring wells 

 

 

The groundwater monitoring indicated that the wastewater had not penetrated the 

subsoil to a significant degree due to the soils relatively poor permeability and 

thickness.  Monitoring of the stormwater system identified the presence of solvents 

and Millipore subsequently diverted the contaminated water to the storm water 

retention pond.   

 

 

It appeared that much of the spill had either been contained in the spill area, or 

preferentially discharged to the surface water system. Millipore informed the 

Environmental Protection Agency (EPA) of the incident and the EPA requested that 

an environmental risk assessment be undertaken and a remedial action plan be 

developed to mitigate any impacts.  Millipore requested O’ Callaghan Moran & 

Associates (OCM) to complete the risk assessment.   

 

 

 

1.1 Scope of Work 

 

OCM initially completed a desk study review of the site investigations undertaken by 

Millipore in response to incident.  OCM then carried out a site inspection to assess the 

ground conditions and possible migration pathways for contaminant migration and to 

identify potentially sensitive off-site receptors.  
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2   SITE DESCRIPTION 

 

 

 

 

 

2.1 Site Location and Surrounding Landuse 

 

The Millipore facility is located approximately 12 km east of Cork City (Figure 2.1).  

It is bounded to the north by the National Road N25, to the east by the R624, to the 

west and south by local access roads. The lands to the east and south are used for 

agricultural purposes (grazing).   
 

 

An unnamed stream flows to the south, approximately 50m from the eastern site 

boundary and discharges into the estuary (Slatty water) via the Slatty Bridge to the 

south west of the site. 

 

 

The closest dwelling to the site is approximately 200meters to the south west, but is 

currently being renovated and is unoccupied.  There is an occupied farm dwelling, 

Tullagrein House, to the north-west approximately 250meters from the western site 

boundary. 
 

 

 

2.2 Surface Water Drainage 

 

Surface water run-off from the hard standing paved areas and roof areas is collected in 

the surface water drainage system, which normally discharges via an oil interceptor to 

the Cork County Council stormwater sewer.  The Council sewer discharges to the 

Slatty River Estuary at the Slatty Bridge to the south of the site.   
 

 

Because the surface water drainage pipe lines are situated close to the process 

wastewater pipe lines where the spill occurred it appears that some of the leaked 

effluent migrated along the granular material (pea gravel) lining the outside of the 

surface water drainage pipe lines and entered into the pipe lines along some unsealed 

joints.  OCM understand that leaks were detected in the surface water drainage system 

which may have provided a pathway for the plume to migrate into the surface water 

drains. Leaks in surface water drainage pipe line have been identified and have since 

been repaired. 
 

 

Because contamination was detected in the drainage system -elevated Chemical 

Oxygen Demand (COD) and presence of solvents- Millipore diverted all run-off to the 

stormwater retention ponds, located to the southwest of the facility.  The most recent 

monitoring results indicate that solvents are no longer detectable and COD levels have 

declined dramatically.   
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Figure 2.1 location map 
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2.3 Geology and Hydrogeology 

 

Information on the local and regional geology and hydrogeology was derived from a 

desk study, which included Geological Survey of Ireland (GSI) geology databases; 

Teagasc Soil Maps for the region; OCM in-house databases; logs of the groundwater 

monitoring wells and the recent site investigations undertaken by Millipore.    

 

 

2.3.1 Soils and Subsoil 
 

The subsoil distribution is shown on Figure 2.3.  The subsoil is classified as TDSs i.e. 

Devonian Sandstone Till. 

 

 

The groundwater well monitoring logs (Appendix 1) confirm the presence of the tills 

and indicate they range in thickness from 7.5m in the northern section of the site, to 

approximately 3.5m in the southern section of the site.  The tills are underlain by dirty 

sandstone gravels and occasional sand lenses.  The depth to bedrock beneath the site 

has not been established, but may based on the depth of subsoils recorded for 

groundwater wells in the IDA industrial estate to the north of the site, be more than 

20m.   

 

 

2.3.2 Bedrock 
 

The bedrock geology is illustrated on Figure 2.4.  The site is underlain by the 

Waulsortian Limestone Formation, which is a massive unbedded lime-mudstone.  The 

limestone bedrock is known to be karstified and substantial subsidence features and 

caves have been identified associated with the karstification process to the north and 

north east of the site in the vicinity of Carrigtwohill.  
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Figure 2.3 subsoils 
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Figure 2.4 Bedrock 
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2.4 Hydrogeology 

 

2.4.1 Aquifer Classification 
 

The GSI has developed a classification system for aquifers based on the value of the 

resource and the hydrogeological characteristics.  The subsoils beneath the site are not 

characterised by the GSI as an aquifer, but where they are gravel dominated may 

provide additional storage for the underlying bedrock aquifer.   

 

 

The bedrock aquifer is characterised by the GSI as a Regionally Important karstified 

Aquifer (Rkd).  The aquifer classification is illustrated in Figure 2.5.  The 

permeability of the limestones has developed in response to structural movements and 

karstification to deeper drainage levels that existed in the past.   

 

 

The limestones are typically unconfined. Over a significant part of the valleys of 

South Munster the limestones are overlain by sands and gravels, like in the Millipore 

site.  The potential for saline intrusion in the synclines is a constraint on development 

of water supply near the coast. 

 

 

2.4.2 Aquifer Vulnerability  
 

Vulnerability is defined by the GSI as the intrinsic geological and hydrogeological 

characteristics that determine the ease with which groundwater may be contaminated 

by human activities.  Vulnerability categories range from Extreme (E) to High (H) to 

Moderate (M) to Low (L) and are dependant on the nature and thickness of subsoils 

above the water table.   

 

 

The GSI Vulnerability Map indicates that the vulnerability is high (H-L).  Based on 

the thickness of the subsoils (possibly greater than 20m thick above the bedrock), 

OCM considers the aquifer vulnerability to be Low.  The aquifer vulnerability is 

illustrated on Figure 2.6. 

 

 

2.4.3 Groundwater Flow Direction and Hydraulic gradient 
 

There are six (6 No.) permanent monitoring wells (AGW1 to AGW6).  The permanent 

wells which were installed in June 2003 by Glovers Site Investigations (Glovers) are 

located in the subsoil and are open to the formation between 7 – 10m below ground 

level.   
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As part of the recent investigations carried out by Millipore in response to the 

incident, 21 temporary boreholes were installed by Glovers.  (SB01 to SB 21).  These 

wells are located in the subsoil at an average depth of 3m.  All well locations are 

illustrated on Figure 2.2 and borehole logs are included in Appendix 1.   

 

 

OCM measured groundwater levels in all the on-site wells on October 8
th

 2008.  

Based on the level data groundwater flow in the subsoil is from north-east to south-

west across the site.  The water table is approximately 1.5m below ground level in the 

upgradient western portion of the site.  The hydraulic gradient across the site is 

approximately 0.002.  The water level data indicate that localised mounding of the 

water table may be occurring where the glacial till subsoils are thicker, such as in the 

northern portion of the site.  

 

 

Monitoring well AGW3 is nominally the up hydraulic gradient monitoring well, while 

the remaining wells are down hydraulic gradient monitoring wells.  OCM considers 

AGW3 is potentially a side gradient well and that given the orientation of the drainage 

system (east west) there is potential for preferential flow of shallow groundwater from 

process areas in the direction of this well.  OCM understand that there is an existing 

groundwater well located further north and east of AGW3.  This well was previously 

used to obtain water for production purposes and assuming it is located in the gravel 

beneath the site its location would be more representative of up hydraulic gradient 

water quality.  

 

 

2.4.4 Nearby Wells 
 

OCM understand that water supply for the area comes from Cork County Council 

public supply well, located in the IDA industrial estate 800m to the north west of the 

site.  

 

 

There are records of six (6 No.) private groundwater wells located within 0.5km of the 

site.  All of these wells are up hydraulic gradient of the site, as indicated on Figure 2.7 

and Table 2.6.3 and are not at risk of impact from the spill/leak.   

 

 

OCM inspected the only two dwellings located side and down hydraulic gradient of 

the site.  The farm dwelling, Tullagrean House, is side or possibly up hydraulic 

gradient of the facility.  There is an unoccupied dwelling at the Cross Roads at the 

Slatty Bridge, which is currently being renovated.   Neither dwelling has a 

groundwater supply well.   

 

 

Table 2.6.3 : Wells located within 1 km 
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2.5 Hydrology 

 

The “Slatty Water” is feed by three streams flowing from the north northeast and east.   

The northern stream, which is the closest to the site, flows south approximately 250m 

to the east of the site boundary.  It turns to the west just south of the site and 

discharges to the estuary at the Slatty Bridge, approximately 150 m south west of the 

site.  The local surface water drainage system is illustrated in Figure 2.8. 

 

 

 

2.6 Ecologically Sensitive Areas 

 

The Slatty Water is designated as: 

 

 special protection area for the Cork Harbour SPA (number 004030), 

 

 proposed natural heritage area and special area of conservation for the 

Great Island Chanel (number 001058) 

 

 

The designated areas are shown on Figure 2.8.   

 

 

The area surrounding the Slatty Water has not been designated as a Groundwater 

Dependant Terrestrial Ecosystem under the Water Framework Directive 2000.  This is 

most likely because of its proximity to the sea and tidal nature of the river channel 

that it is unlikely to have a significant fresh water demand.   

 

 

 

GSINAME SRCNAME TYPE DEPTH (meters) DTRCONFID YIELD_M3D GENCOMMS

1707SWW117 IDA Industrial Estate, Carrigtwohill Borehole 44.50 Bedrock Not Met 600.00 Production Well no2

1707SWW125 IDA Industrial Estate, Carrigtwohill Borehole 23.00 Bedrock Not Met 0.00 Exploration Hole no.1

1707SWW126 IDA Industrial Estate, Carrigtwohill Borehole 21.00 Bedrock Not Met 0.00 Exploration Hole no.2

1707SWW127 IDA Industrial Estate, Carrigtwohill Borehole 28.50 Bedrock Not Met 0.00 Exploration Hole no.3

1707SWW128 IDA Industrial Estate, Carrigtwohill Borehole 41.00 Bedrock Not Met 0.00 Exploration Hole no 4

1707SWW172 IDA Industrial Estate, Carrigtwohill Borehole 25.00 Bedrock Not Met 0.00
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Figure 2.5 The aquifer classification  
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Figure 2.6 Vulnerability 
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Figure 2.7 Locations of off-site groundwater wells 
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Figure 2.8 : Ecologically Sensitive Areas 
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3 RISK ASSESSMENT 

 

 

 

 

 

3.1 Delineation of Contaminant Plume 

 

The data compiled by Millipore from the investigations undertaken after the incident 

and the discovery of the leaking sump, was used to delineate the extent of the 

contamination. 

 

 

Drawings showing the process waste water and storm water system are included in 

Appendix 2.  The July leak originated from a flexible hose which was being used to 

transfer wastewater to a storage tanker located to the north of the IC-2 Building and 

resulted in the discharge of 5,600 L of wastewater.  Millipore estimate that the sump 

spill at MW2 on the process waste water line occurred over a six month period from 

April to September and resulted in the discharge of approximately 35,000L of 

wastewater.  In both instances the wastewater contained acetone, ethanol, butanol and 

isopropyl alcohol (IPA) at approximately 4% concentration.   

 

 

OCM used the findings of the COD and VOC monitoring carried out by Millipore in 

the shallow borings over the September to November period to delineate the extent of 

the contaminant plume downgradient of the source areas.  The data is included in 

Appendix 3 and the COD and VOC levels are shown on Figures 3.1 to 3.16.  These 

figures illustrate changes in the plume concentrations on and Total VOC.   

 

The contaminants migrated in the direction of groundwater movement to the 

southwest.   Figures 3.1 to 3.16 show that the plume is reducing in size and 

concentration over time.  The VOC and COD levels dropped quickly and continued to 

decline to non–detectable levels well within the site boundary.  The changes in 

concentration of the individual VOC contaminants are also shown on graphs in 

Appendix 3.     

 

 

With the exception of GW-5, contamination has not been detected in the deeper 

permanent groundwater monitoring wells, which indicates that the solvents are either 

being effectively diluted or that vertical migration is being retarded, by the less 

permeable till materials in the source area, with subsequent volatilisation.   

 

 

Because the groundwater migration through the till layer is slow there is some 

preferential flow laterally in the shallow groundwater toward the surface water 

system.    
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This lateral migration is the source of the solvents and elevated COD detected in the 

surface water drainage system.  Elevated COD and solvents have been recorded in the 

shallow groundwater in SB-5 and SB-6, which are south of the process wastewater 

line and in SB-18, which are further south again (Figures 3.1).     

 

 

The COD concentrations tend to fluctuate in these wells, but the trend is one of 

declining levels over time.  The fluctuations are most likely the result of variations in 

water through put in response to rainfall.   

 

 

The data for the shallow borings further south (SB12 and SB-14) indicate that the 

distal margins of the plume have been reached and that the plume is most likely 

shrinking.  

 

 

Elevated COD and solvents have also been detected in the deeper well AGW-5. It is 

unclear whether this is as a result of migration through the till and into the gravel or 

whether the contamination migrated initially through the surface water drainage 

system and then into the well.  AGW-5 is close to the surface water drainage line to 

the stormwater retention pond.   
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3.2 Conceptual site model 

 

OCM used the Source-Pathway-Receptor Model to establish if the groundwater 

contaminant plume presents an unacceptable intrinsic risk to any potential receptor.  

The assessment followed the guidance set out in the Agency’s publication ‘Code of 

Practice: Environmental Risk Assessment for Unregulated Waste Disposal Sites’.  

Although not directly applicable to the Millipore facility, the guidelines present 

current best practice in environmental risk assessment.   

 

 

3.3 Source 

 

The sources are the spill of process wastewater (approx 5,400 litres) in July 2008 and 

a leak from wastewater pipe line between April and September 2008 (approximately 

35,000 litres).  The source area is located at the rear of the IC2 building.  The 

wastewater contained acetone, ethanol, butanol and isopropyl alcohol (IPA) at 

approximately 4% concentration.  All of these solvents are highly volatile and 

miscible in water.  It is estimated that the leak from the MW-2 sump occurred 

approximately 0.5m below ground level while the temporary tanker spill occurred at 

ground level.     

 

 

3.4 Pathway 

 

The pathways include the unsaturated and saturated subsoil beneath and down 

hydraulic gradient of the spill areas, surface water and groundwater.   

 

 

The borehole logs indicate that the subsoils in the source area comprises a c.7.5 metre 

thick layer of glacial tills overlying a layer of saturated clayey gravels that are at least 

20m thick.  Permeability testing of the tills indicates a range from 3.7x10
-6

m/s in the 

source area (SB-4) to 1.4x10
-4

m/s at GW-6 down hydraulic gradient of the site (Ref 

Table 4.1.    

 

 

Table 3.1: Subsoil Probabilities 

 

Well  Permeability 

(m/s) 

Depth 

(meters) 

BH04 3.7.10
-6

 1.5 to 3 

GW7 1.4.10
-4

 4.9 to 7.8 

GW5 1.10
-4

 3.5 to 6.5 
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3.4.1 Unsaturated (Vadose Zone) 
 

The low permeability of the subsoil indicates that vertical migration through the 

unsaturated zone will be slow and will result in increased rates of volatilisation and 

subsequently lower concentrations of volatile organic compound concentrations 

reaching the water table.   

 

 

Given the potential for high rates of volatilisation in the source area, it is likely that 

some VOCs will migrate through the unsaturated zone beneath the building to the 

south of the spill area.   

 

 

OCM understand that a comprehensive indoor air monitoring programme has been 

undertaken by Millipore, and that this did not detect any VOCs inside the building.  

Given the granular nature of the fill material beneath the building floor slab it is more 

likely that the VOCs disperse through this layer, thereby rather than accumulate 

beneath the floor slab.   

 

 

3.4.2 Surface Water Pathway 
 

The low permeability of the subsoil in the source area resulted in some discharge to 

the surface water drainage system.  This pathway was identified at an early stage by 

Millipore, who subsequently diverted stormwater from this portion of the site to the 

stormwater retention ponds and stored pending removal for off-site disposal.  The 

contaminated water was diverted to the Cork County Council foul sewer following 

receipt of permission from the Council and review and approval by the EPA.  

 

 

OCM consider that any residual contamination that may not have been collected 

would have been substantially diluted through rainfall run-off before reaching the 

Slatty Water.  Monitoring of the tributary of the Slatty Water, which runs along the 

east site boundary, has not detected any contaminants down hydraulic gradient of the 

site.   

 

 

Given the actions taken by Millipore to divert, contain and remove contaminated 

surface water and the non detection of pollutants in the closest surface water receptor 

OCM considers that the surface water pathway is not significant.   

 

 

3.4.3 Groundwater Pathway 
 

The groundwater flow is to the south-west.  With the exception of AGW-5 VOCs 

have not been detected in the down hydraulic gradient wells.   The wells have been 

monitored on a weekly basis during September and October.   
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Given the thickness of the glacial till in the source areas it is considered that the rate 

of vertical migration of VOCs is slow which is likely to result in increased 

volatilisation in the unsaturated zone.  Based on the permeability test results for BH-4 

(also identified as SB4) the vertical migration rate is approximately 0.3m per day.  

This means that with a 7m thickness of glacial till, break through into the underlying 

gravels would be expected in approximately 24 days.   

 

 

However, the water table in the till is approximately 1.5m below ground level which 

means that some dilution of the solvents is occurring even within this zone.  The 

elevated COD and higher solvent concentrations detected in the till indicate that 

oxygen levels in the shallow groundwater in the till are being depleted by the process 

wastewater and as a result of the slow rate of groundwater movement though this 

material.   

 

 

The gravels underlying the till have a much higher permeability, which means that 

once the contaminants reaches the gravel, they would be subject to greater dilution.  

Elevated COD and solvents were detected in only one deep well- AGW-5.  The recent 

monitoring in mid October did not pick up any significant contamination in this well.   

The absence of contamination in the majority of the deep wells and the improvement 

in water quality in AGW-5 indicates that the groundwater in the gravels has not been 

significantly impacted.  .   

 

 

The hydraulic gradient across the site is shallow-0.002-which means that the rate of 

contaminant migration laterally is slow.  To date there is no evidence that 

contamination has reached the down hydraulic gradient site boundary.  Because the 

source is not active i.e. has been removed through sump repair the contaminant plume 

is now most likely receding and will not migrate off-site.  While some remedial action 

may be required to reduce the COD levels in the source area OCM considers that 

groundwater is not a significant pathway for off-site migration.   
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3.5 Receptor 

 

Potential Receptors include the surface water tributary of the Slatty Water, the Slatty 

Water and the Estuary which are designated ecological sensitive areas.  Other 

potential receptors are the bedrock aquifer and users of groundwater if present down 

hydraulic gradient of the site.   

 

 

3.5.1 Surface Water  
 

As indicated above the surface water is not a significant pathway and monitoring has 

shown that no off-site surface water receptors have been impacted.  The pathway to 

the off-site receptor while present has not resulted in an off-site impact on a receptor.  

An assessment of the risk posed to the Estuary was undertaken by URS Consultants 

which concluded that there was no significant risk of impact from the spill incident.  

Therefore OCM considers that the tributary stream or the Slatty Water and the 

Estuary are not at risk.  

 

3.5.2 Groundwater  
 

With the exception of AGW-5 no contamination has been detected in the down 

hydraulic gradient monitoring wells.    This indicates that the plume has not migrated 

beyond the site boundary.  In addition the bedrock aquifer beneath the site is overlain 

by possibly more than 20 metres of gravels.   

 

 

There are no groundwater abstractions down hydraulic gradient of the site.  OCM 

considers based on the aquifer vulnerability and the lack of significant detection of 

contamination in the groundwater in the gravels that the groundwater down hydraulic 

gradient of the site is not at risk from the plume. OCM considers that there is no 

longer a need to remove contaminated groundwater from the source area.  However, 

some remedial measures may be required to reduce the elevated contamination levels 

in the short to medium term within the source area.    
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4 MITIGATION MEASURES 

 

 

 

 

 

4.1 Mitigation Measures Undertaken by Millipore 

 

In order to minimise the risk of impact on the receiving environment, Millipore 

implemented a series of mitigation measures that contributed to reducing the risk 

posed by the incidents.   

 

 

4.1.1 Removal of Contaminated Soils  
 

Millipore excavated a trench around and beneath the leaking sewer line to allow 

repairs to the line and also to remove the impacted subsoils immediately around and 

beneath the leak point.  Approximately 25 tonnes of contaminated soils were 

excavated and removed for appropriate disposal by Lehane Environmental Ltd.  

 

 

4.1.2 Removal of Contaminated Groundwater 
 

Millipore are continuing to remove contaminated groundwater from the shallow wells 

installed in the plume.  The groundwater is pumped out on a daily basis and collected 

in polyethylene 105L capacity drums.  To date approximately 73,280 L of 

contaminated groundwater has been removed from the plume area which has 

significantly reduced the volume of contaminated water that would otherwise have 

migrated downgradient.  The water was sent to the on-site wastewater treatment plant 

following authorisation to do so from the EPA.  

 

 

4.1.3 Removal of Contaminated Surface Water 
 

Contaminated surface water was also diverted to the storm water retention pond and 

ultimately to the Council foul sewer.  Recent monitoring of water quality in the 

retention pond indicates that the water is uncontaminated and is therefore suitable for 

discharge to the Council storm water and ultimately the Slatty Water rather than the 

foul sewer.  The stormwater monitoring data collected from the manhole prior to entry 

to the pond is included in Appendix 4. 
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4.2 Monitored Natural Attenuation (MNA) 

 

The United States Environmental Protection Agency (USEPA) defines monitored 

natural attenuation (MNA) as the "reliance on natural attenuation processes (within 

the context of a carefully controlled and monitored site cleanup approach) to achieve 

site-specific remediation objectives within a time frame that is reasonable compared 

to that offered by other more active methods”. 

 

 

The 'natural attenuation processes' that are at work in such a remediation approach 

include a variety of physical, chemical, or biological processes that, under favourable 

conditions, act without human intervention to reduce the mass, toxicity, mobility, 

volume, or concentration of contaminants in soil or groundwater.  These in-situ 

processes include biodegradation, dispersion, dilution, sorption, volatilization, 

radioactive decay, and chemical or biological stabilization, transformation, or 

destruction of contaminants" (USEPA, OSWER Directive 9200.4-17P).   

 

 

The decision making process for MNA applicability involves the following 

parameters: - 

 

 

4.2.1 No Active Source(s) Present 
 

The “source” as used in MNA is defined as “any inventory of contaminant in the 

environment that is being released to the groundwater plume at a rate greater than that 

which it can be attenuated”.  The source is considered active if it produces more 

mobile phase contaminant then it is attenuated, resulting in a growing plume with 

increasing concentrations of contaminants in the source and downgradient from the 

source.  The source is considered in equilibrium if its size and contaminant 

concentration remain relatively stable.  If the inventory of contaminants is 

significantly reduced such that fluxes to the mobile phase are less than the removal 

rate, the source is considered a diminishing source. 

 

 

The USEPA recommends that source control actions should use treatment to address 

"principle threat" wastes wherever practicable.  If treatment is not practicable, then 

the source should be contained with engineering controls.  If natural attenuation is 

selected, it should only be selected after remedial options remove, treat, or contain the 

contaminant source. 

 

 

The “sources” of contamination at the site have been identified and eliminated 

through repairs to the wastewater treatment line.    
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4.2.2 Advancing, Static, or Retreating Plume  
 

All plumes eventually become static by virtue of dilution and dispersion over time.  

With the possible occurrence of other natural attenuation mechanism (i.e. 

biodegradation, adsorption), plume can reach stasis more rapidly.  However, the time 

required to reach stasis depends on many factors, including the size of the plume, 

aquifer conditions and contaminant concentrations.   

 

 

MNA is an acceptable remedial alternative for those plumes that are static or 

retreating.  MNA may also be applicable for a plume which has not yet become static 

provided that the plume is expected to reach stasis in the near future and that there is 

no potential exposure at areas where it is expected to migrate.  The best test to 

evaluate whether a plume is static or retreating is to examine trend analysis on 

temporal data gathered from the entire plume.  

 

 

The analytical data presented in Appendix3 illustrates the temporal trend analysis 

gathered from the plume.  The data suggest that the plume has retreated and that the 

contaminant concentrations have been reduced significantly throughout the original 

impacted area.  . 

 

 

4.2.3 Imminent Exposure  
 

MNA is not a desirable remedial alternative where contamination poses an imminent 

risk to people or the environment, or where a large groundwater plume shows no 

signs of stabilizing.  

 

 

The USEPA suggests that where practicable, groundwater should be brought to 

background concentrations or similar standards within a reasonable time frame to 

eliminate potential exposure.  Where restoration to background quality is not possible 

for technical and/or economical reasons, further plume migration should be controlled 

and exposure pathways should be interrupted.  In such a case, active remedial 

responses may be adopted as back-ups if MNA proves inadequate.  As a remedy, 

MNA may prove possible in conjunction with more active responses in the following 

situations: - 

 

 Outer portions of contaminant plumes where contaminant concentrations are very 

low might be left to natural attenuation while the rest of the plume is subjected to 

treatment;  

 

 If active remedies are no longer bringing significant or even measurable 

improvements, then natural attenuation might be relied upon to finish the job.  
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The plume has diminished substantially both in size and in contaminant 

concentrations and appears to be a retreating plume.  Furthermore, there is no 

imminent exposure risk to site workers, utility/construction workers or downgradient 

properties.  Groundwater quality down hydraulic gradient of the site has not been 

impacted.  Based upon the foregoing, MNA appears to be a feasible remedial 

alternative for the Millipore site. 
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5 CONCLUSIONS  

 

 

 

 

 

5.1 Conclusions 

 

There is no evidence that the incidents have significantly impacted on either 

groundwater quality in the gravel aquifer beneath the site, or on the surface water 

system downstream of the facility.   

 

 

The subsoil in the spill areas comprises glacial tills that are more than 7m thick, which 

have greatly retarded the vertical migration of contamination to the groundwater. The 

presence of the till has resulted in volatilisation of the solvents in the unsaturated zone 

above the water table and some preferential migration of contamination along the 

shallow groundwater and surface water drainage system within the site.   

 

 

The measures taken by Millipore to mitigate the impacts on the subsurface have 

substantially reduced the size and extent of the shallow groundwater contaminant 

plume beneath the site and also minimised the risk to surface waters.   

 

 

OCM considers that the plume beneath the site is reducing in size and concentration.  

OCM also considers that a Source Pathway Receptor linkage has not been completed 

for the plume and therefore there is no significant risk to an off-site sensitive receptor.   

 

 

Based on the most recent groundwater monitoring results for October there is no 

longer a need to remove groundwater from the source area.  However, some remedial 

measures may be required to reduce the elevated COD and solvent levels in the source 

areas.  

 

 

Monitored Natural Attenuation (MNA) is considered to be the most effective remedial 

solution.   

 

 

OCM considers that an existing well located to the northeast of AGW3, which is not 

part of the monitoring network, would be more representative of up hydraulic gradient 

water quality.   
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5.2 Recommendations 

 

OCM recommend that the shallow groundwater in the plume area be injected with a 

chemical oxidant.  This can be achieved by injection though the trench excavation in 

the vicinity of the repaired surface water pipeline by excavation of a trench up 

hydraulic gradient of the July spill area and by injection into selected soil borings 

within the plume.   

 

 

Following completion of the injection programme OCM recommend that routine 

monitoring be carried out to confirm that the plume is shrinking and that no impacts 

are occurring in the surface water or groundwater system beneath and down hydraulic 

gradient of the facility.   

 

 

OCM recommend that an up hydraulic gradient monitoring well be installed in the 

northeast corner of the site to allow a comparison with the downgradient wells. 

 

 

OCM recommend that monitoring of groundwater quality be undertaken on a 

quarterly basis in the IPPC licensed wells and in the following shallow groundwater 

wells.  (SB-20, SB-4,) in the core of the plume, SB-5 and SB-18 in the mid plume and 

SB- 14 in the down gradient distal end).  

 

 

If the monitoring programme demonstrates a reduction in COD and VOCs after 1 year 

the monitoring frequency for the groundwater and surface water should revert to that 

specified in the IPPC licence conditions.   

 

 

Based on the lack of detection of any contaminants in the surface water discharing to 

the retention pond OCM recommend that the surface water diversion valve be 

reopened on the stormwater retention pond to allow the discharge of surface water to 

the Slatty Water.   
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APPENDIX 1 
 

 

Boreholes logs  
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APPENDIX 2 
 

 

Process Wastewater and Surface Water Drainage Drawings  
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APPENDIX 3 
 

 

Plume Trend Graphs 

 

Analytical Data    
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APPENDIX 4 
 

 

Surface Water Monitoring Data (Retention Pond) 
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