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I. 

, a 2. 

GROUND WATER MONITORING 

Groundwater monitoring is carried out by Schwarz Pharma Ltd. in accordance with the 
current IPC Licence, Condition 9.3 and Schedule 5(ii) -Groundwater Analysis on Site. 
Monitoring has been undertaken annually at eleven sampling locations, seven wells at 
the main site and four at Bay 130. Manufacturing operations at Bay 130 have now 
ceased. Monitoring Locations for the main site area are detailed in Attachment F.2. 
Details of GS II and GS 12 borehole installation are contained in appendix 1.5.1, Bord 
Na Mona Report T104-GW and details of GS02, GS03, GS04 and GS06 installation are 
contained in Appendix 1.52 Bord Na Mona Report K207/Rl 

Table I.4 Groundwater Monitoring Points 

GROUNDWATER QUALITY 

Groundwater samples at Schwarz Pharma Ltd. are analysed for trace organics, major 
anions, cations, total ammonia, nitrate and individual heavy metals. Analytical results for 
trace organics (purgeable organic compounds by USEPA method 524.2) and non- 
purgeable organic compounds are below method detection limits for all groundwater 
samples. Analytical results for berrylium, cobalt, copper, silver, cadmium antimony, lead 

and mercury are reported to be < 2pgll. 

Schwarz Pharma Ltd. has included a project for 200415 to trend monitoring data in order 
to provide a comprehensive evaluation of the hydrogeological regime at the site and also 
the local groundwater quality. Details of groundwater quality are contained in Table 1.4(i). 
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3. 

4. GROUNDWATER PROTECTION 

1) 5. 

Large volume extraction of groundwater is unlikely given that the groundwater in the soil 
zone is saline (elevated sodium and chloride concentrations) and not suitable for potable 
use. Groundwater in the bedrock aquifer is also suspected to be saline. 

Schwarz Pharma has implemented a number of measures to ensure that groundwater is 
protected at their facility. 

n All manholes, boreholes and inspection holes are readily identified, secured and 
are easy to use when required. In the event of an incident occurring on site or 
during an emergency, it is essential to be able to readily ident@ the source in 
order to manage the impact to surface and groundwater. 

. Drain surveys are conducted to ensure the integrity of all underground piping for 
the transfer of chemicals and contaminated water in process and foul sewers. 
Damaged lines are identified and the necessary remedial works completed. 

q All measures have been taken to ensure adequate storage space is available in 
the dedicated Waste Management area and that the area is of suitable 
construction to prevent a risk of surface and groundwater pollution. 

. Bund integrity is checked on a regular basis, with repair work being undertaken 
where leaks are identified. Further information on bund integrity is included in 
Attachment H.2. 

9 A firewater pump is operational on site. This ensures that firewater arising on 
site in the event of a fire scenario is retained and does not pose a threat to 
surface or groundwater sources. 

GEOLOGY AND HYDROGEOLOGY 

Bay 130 is underlain by very soft, clayey, silty, peaty soils between 5 and 6 metres thick, 
which are considered to be either natural estuarine muds or dredging used as in-fill 
material. The main Schwarz Pharma site is underlain by stiff silty clay and peat, about 2- 
3 meters thick. This layer overlies a meter or so of peat and broken rock fragments, 
including boulders. The Eastern area of the site is underlain mostly by 3 meters of clayey 
silt and thin beds of peat and gravel, about 3-4 meters deep. These soils overly the 
limestone bedrock. 

The bedrock under the main Schwarz Pharma Ltd. site and Bay 130 is composed of the 
Ballysteen Limestone Formation, a fossiliferous dark grey muddy limestone, which 
underlies virtually the entire Shannon Airport area (Geological Survey of Ireland, 
Geology of the Shannon Estuary, GSI, 1999). The bedding planes in the Ballysteen 
Formation ‘dip’ to the north west at IO’ to 35’.This limestone is ranked as a ‘Locally 
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Important’ (GSI terminology) aquifer by the GSI, however the well yields are extremely 
dependant on wells intersecting major fractures or not. High yields have been reported 
from this formation where major fracture zones have been intersected, though water 
quality is often poor, with high iron and manganese problems common (elevated iron 
and manganese are detected in the shallow groundwater samples from around Bay 
130). A single high yielding well in known to exist (within a bedrock fracture zone) in the 
Smithstown Industrial Estate, some 2 km to the east.. Often the main zone of 
groundwater movement occurs in a more fractured, weathered zone a few metres thick 
at the top of bedrock in such situations. Details of all wells GSI records, within a 3km 
radius of the site, are listed in Appendix 1.56. 

The groundwater in the soil zone is saline (elevated sodium and chloride concentrations) 
and not suitable for potable use. Groundwater in the bedrock aquifer is also suspected to 
be saline, though this is unproven. Meteorological data for the site is included in 
appendix 1.55 

Groundwater flow is to the south and east towards the Shannon Estuary. The 
Piezometric Gradient under site was investigated as part of the Bord na Mona reports 
contained in appendix 1.51 and 1.53. 

6. GROUNDWATER CONTAMINATION 

In the first quarter 1997, spillage occurred from an IBC in the drum store area. 10001 
IBC containing Desipramine Carbamate in Xylene overturned and spilled onto the 
grassed area beside the drum store. The EPA where informed at the time. In April 
1997, Schwarz Pharma Ltd. commissioned Bord na Mona to investigate the impact on 
groundwater in the vicinity of GS04. As part of the investigation 5 new groundwater 
monitoring borehole where installed. The borehole logs are presented in Appendix 1 of 
the report contained in Appendix 15.2 to this attachment. GS04 was found to be 
contaminated with a wide variety of organic chemicals. A comprehensive pump and 
treat program was implemented at GS04 and a follow up report was completed by Bord 
na Mona in 1998, see Appendix 1.5.3. In February 2000 Bord Na Mona considered that 
the isolated groundwater contamination previously recorded at the site had been 
effectively contained and remediated, see Appendix 1.5.4. 

Organic contaminants have been detected in two monitoring wells, GS03 and GSI 1, 
after a period of sampling for the presence of any contaminant had been below the 
detection level. The organic contaminants detected are used on site. Schwarz Pharma 
contracted O’Neill Ground Water Engineering to prepare a proposal to further 
investigate the extent of the contamination and also to develop a remediation 
programme. This proposal to address the ground water contamination issue at Schwarz 
is included in Appendix 1.5.9. 
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a. SUBSIDENCE IN BAY 130 

Subsidence of the floor slab in Bay 130 has been ongoing since Schwarz Pharma Ltd. 
began occupation of the unit in 1978. Schwarz Pharma Ltd. has commissioned a 
number of reports to determine the cause and extent of the problem. 

Differential subsidence of the floor slabs relative to the structural frame has occurred 
throughout Bay 130. Settlement is oriented parallel to the long axis of the building and is 
most marked in the production and stores areas, where the floor slab has locally settled 
by over 0.1 metres in places and drains and manholes now stand proud of the 
surrounding floor. The extent of the subsidence was detailed in a Gibson O’Connor 
report 1278 (1997). The report identified the soft underlying soils as the cause of the 
subsidence. 

Soil and groundwater investigation work has been completed on behalf of Schwarz 
Pharma Ltd. by Bord Na Mona in 1996 and 1997 which detected nitrogen compound 
contamination of shallow groundwater in the soft, clayey, silty, peaty soils, principally by 
ammonia and nitrate. Three pre-existing wells were sampled and a further four shallow 
wells were drilled and sampled in late 1996 to obtain higher quality groundwater 
samples, due to deficiencies in the construction of the earlier wells. 

Bord na Mona (report K207/R2) considered that the subsidence of the floors within the 
building may have led to damage to the subsurface drains and pipework resulting in the 
observed nitrogen or ammonia inputs to the subsurface. No evidence of releases to 
ground of volatile organics, metals or acids (monitoring well pH near neutral) was 
detected by Bord na Mona. 

The reports were reviewed by URS in 2004 as part of the Residual Management Plan for 
Bay 130 (contained in Attachment K). URS identified the possibility of a fracture zone or 
other weak zone in the underlying bedrock as having contributed to the subsidence 
issue. 

URS also explored the possibility of acid dissolution of the limestone bedrock due to 
spills of acid or leaking acid effluent drains as a possible cause of subsidence beneath 
the building. Low pH has never been detected in any of the wells around the perimeter of 
the building and saline water contained in the soil and bedrock aquifer would have a high 
pH buffering effect so acid release as a potential cause of subsidence was ruled out. 

URS recommended that following site closure, investigations of potential source areas of 
chemical release should be carried out by undertaking an intrusive investigation close to 
areas of potential concern. The intrusive investigation would focus primarily on the 
bedrock zone to establish if there is potential for significant groundwater movement 
within the bedrock aquifer. 

URS also recommended that a CCTV survey of the drains beneath the floor slab be 
carried out to inspect their condition and assess the likelihood of effluent releases to 
ground. 
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