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Attachment 1.5 Ground and /or groundwater contamination
Schwarz Pharma Ltd revised IPCL Application

1. 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(jii} ~Groundwater Analysis on Site.
Monitoring has been undertaken annually at eleven sampling iocations, 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 11 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 1.5.2 Bord Na Mona Report K207/R1

Table 1.4 Groundwater Monitoring Points

Well No. Location Direction
GS 01 Main Plant’ East of the canteen
Q,o
GS 02 Main Plant South Eastof BPC
S
GS 03 Main Plant SauthsEast of Tank Farm
P '
GS 04 Main Plant \@&?ﬁuth of the Effluent Treatment Tank
Q 'y
f\o (&
GS 06 Main PIaraLé&o“’ North of the Pharma Plant
Q
GS 11 Mai ; North of the Blower House
GS 12 l\ga% Plant North East of the Nitration Plant
& :
|9)
2, 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 < 2pg/l. ‘

Schwarz Pharma Ltd. has included a project for 2004/5 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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Attachment 1.5 Ground and /or groundwater contamination
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3. GROUNDWATER USAGE

Large volume extraction of groundwater is unlikely given that the groundwater in the soll
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.

4. GROUNDWATER PROTECTION

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

= 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 identify 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 necessggy. remedial works completed.

= All measures have been taken to ens‘urgé\deq‘uate storage space is available in
the dedicated Waste Managem@ﬁd\’é}ea and that the area is of suitable

construction to prevent a risk ofs$tyface and groundwater pollution.
S

» Bund integrity is checke%c&%éé?égular basis, with repair work being undertaken
where leaks are iden(\' g}** Further information on bund integrity is inciuded in
Attachment H.2. Qo«\&\&‘

SR

» A firewater pumgS‘is operational on site. This ensures that firewater arising on

site in the ev\eﬁ} of a fire scenario is retained and does not pose a threat to

S
surface or groundwater sources.

5. 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 10° to 35°This limestone is ranked as a 'Locally
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Attachment 1.5 Ground and /or groundwater contamination
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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 1.5.6.

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 1.5.5

Groundwater flow is to the south and east towards the Shannon Estuary. The
Piezometric Gradient under site was investigated as@ﬁar‘t of the Bord na Mona reports
contained in appendix [.5.1 and 1.5.3. §

\\\ @@

s\O
6. GROUNDWATER CONTAMINA@T@

In the first quarter 1997, spnlla@feo@%curred fram an IBC in the drum store area. 1000l
IBC containing Desmrammé\ rbamate in Xylene overturned and spilled onto the
grassed area beside the<<%0¢i?n store. The EPA where informed at the time. In April
1997, Schwarz Pharma &8 commissioned Bord na Mona to investigate the impact on
groundwater in the l@@ﬁ\mty 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 1.5.2 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 welis, GS03 and GS11,
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.

Attachment 1.5 - Main Text.doc

EPA Export 25-07-2013:15:04:06



Attachment 1.5 Ground and /or groundwater contamination
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7. 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 gbtain higher quality groundwater
samples, due to deficiencies in the construction oggﬁe earlier wells.

S0
Bord na Mona (report K207/R2) conside, %ﬁt the subsidence of the floors within the
building may have led to damage to t\l{g \,gg?bsurface drains and pipework resulting in the
observed nitrogen or ammonia inRQ‘?s\&e the subsurface. No evidence of releases to
ground of volatile organics, n}}ét%l@or acids (monitoring well pH near neutral) was
detected by Bord na Mona. .\&9\(\\0

S
The reports were reviewegcﬁy URS in 2004 as part of the Residual Management Plan for
Bay 130 (contained in Oéi{achment K). URS identified the possibility of a fracture zone or
other weak zone i@ﬁhe 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 aguifer.

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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SIFA Inrernarional ' Repore No. TI04GW

Executive Summary

Bord na Mona Environmental Consultancy Ltd., were contracted by SIFA Ltd. to install
an additional 2 no. groundwater monitoring boreholes within the vicinity of the new
Nitration plant to the north of the complex. These additional boreholes were zlso sampled
s0 as to assess the chemical quality of the grou..*zdvfate%;. A piezometric map was generated
for the facility using data obtained from all onsite-monitoring boreholes.

To this effect, 2 no. boreholes were installed upgradient and downgradient from the newly
constructed Nitration plant at the facility. The underlying Quaternary deposits were
identified as glacial tills with bedrock lying at between 2 m bgl (below ground level) and

3.5mbgl. -

The underlying bedrock geology is made up of the Baﬂvsteegéa“ Formation consisting of
fossiliferous dark-grey muddy limestones. Groundwater &nerablhty of the facility is
classified, using the criteria established by the GSJ, a&)@iﬁc of Moderate to Extreme.

>

&Q N
Groundwater quality beneath the site is ocneg&ié{\ f good quality, showing litile evidence

of contamination originating from the acﬂgfro{x&% of the SIFA Complex.
AN

é’cwrai/‘f Teoh - ) ' S},S“@QA- C&Q/‘]

-7
Mr. Garrett Leech Ms. Sarah Casey

Waste/Water Scction Head Environmental Consultant
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SIFA International Repore No. TI04GW

1.0 INTRODUCTION

SIFA Ltd., manufacturers of Fine Chemicals for the pharmaceutical and chemical
ipdustry is situated in the Shannon Free Zone, Co. Clare.

SIFA LTD commissioned these investigations, ¢ establish baseline conditions of the
groundwaters underlying a new nifration plant at the facility prior to the plant going

on line.

The Sifa Limited site was visited on Wednesday 4® April 2001 and the installation of
2 no. boreholes was undertaken at this time.

Following on to this Bord na Ména Environmental Ltd, sampled the two newly
installed boreholes on Monday 14% May 2001 to assgs groundwater quality.
Groundwater samples were returned to the Iaboratory&r subsequent a-zazysm In
addition to this, all of the existing boreholes wcrgm'@‘s,red for static water level.
09?@‘\0
This report details the mfo-nnaf.xon 01238@ from the site during the borchole
installation program and the emun%?}%tg%‘ sampling event that took place including
* the sampling and analytical metge{a{g&sed A piezometric map has been generated
from the water levels-obtained o@?‘ne site during the fleld activities. A comunentary

on the analytical results is a@ mc,Lded
OO

B s Pacme :
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SIFA Inrernational _ o Report No. TI04-CW

2.0

2.1

22

SITE INVESTIGATIONS

Borehole Installation

On the 4th Aprl 2001, by the request of Bord na Mona Environmental Limited,
Messts. Glover Site Investigation Ltd. . installed 2 no. groundwater monitoring
boreholes at the north of the site (adjacent to the newly built Nitration Plant, see
attached map in appendix 1). The boreholes were diilled by means of a truck
mounted, rotary air blast drill rig and the hole diameter was 6 inch. Both
boreholes had a 50mm PVC standpipe installed, with the bottom section of the
standpipé slotted so as to allow entry of groundwater into the anmilus. Wells were
backfilled with washed pea gravel (surrcundiﬁg the standpipe) and the top 1.5m
was backfilled with hentonite .pellets s0 as to grout the monjtoring wells and
prevent contamination emanating from the surfac%@ Further details of the

monitoring wells can be found in appendix 2 — bor%&??ie logs.
S
I O &
Groundwater Sampling Qo &
(\Q )
Groundwater in the well uasgg“@ﬁ\d in close proximity to the well is pot
considered representative o@(&qé@nerai groundwater at a given location. In order
to ensure that the glnund\w%%er samples extracted from the newly™ installed
monitoring wells were g@resentauve of the groundwater held in the subsurface

strata and not water ﬁéld stagnant in the casing, it was necessary to develop the

. wells prior to purging and sampling. The objective of well development is to

allow the settlement of the newly-installed gravel pack, to obtain the maximum
well life and to cleanse the water bearing strata in the immediate vicinity of the
well of fines/debris resulting fror the drilling process. The newly installed wells
were developed using air lifting ;echmques and were then allowed to settle prior to

sampling.

Following development, the- wel}s -were further purged prior to sampling. A

common procedure is to pump the well until between 2 and 5 bore volumes have

been removed (Marsh and Lloyd 1980 and Boating 1987). The purged volumes *
were calculated on-site from the measured static water levels (measured using an

electronic well dipper) and the total depth of the well. In order to ensure efficacy

of the evacuation procedure, the pH and conductivity of the extracted water was

continually monitored. Evacuation was. deemed.to be complete on stabilisation of
both parameters,

Bord na Mdna; Environmenta Constlancy Services Page §
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SIFA Inrerparional ' Report No. T104-CGW

The "Water inertial lift pump" sysLem was used to evacuate zll of the momnitoring
bores. The system comprises of three main components:

¢ Manual drive HDPE
¢ Riser tubing (HDPE or Teflon)
¢ Non retum foot value

The required length of tubing was cut so as to allow a Im excess above the top of
the well casing. A non retumn stainless steel foot valve was fitted to the bottom of
the tubing and inserted into the bore to the required depth. The pump was
operated by vertically oscillating the tubing in the bore. A discharge rate of 2 - 31
min-1 was achieved using the system described. Separate tubing and foot valves ‘
were used at each monitoring bore to eliminate the possibility of cross
contamination. &
"
&
& &
Samples were retumed to the Bo*o na I\é@ haLaboratory at N ewbridge and stored at
2-8°C. The appropriate analytical d&\t@gﬁx.c&uons were conducted as per table

Q
below, O @‘
s

& ‘('\‘

S
R

R

',\\O
&
QO
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Table 2.2.1: Groundwater Analytical Schedule & Methods of Analysis

| Tocation |
G541 | Gsaz | ;
Parameter | Method of Analysis |
pH pH units v v G/0S ;
Conductivity pS/em @ 25°C v 7/ G/06
Alkalinity as CaCo, mg/l 7 v G/20
Ammonia as N mg/l 7 s G/02
Nitrate as N mg/1 oo IC based on ASTM D 4327
Chloride mg/l S v ASTM D 4327 ]
Sulphate mg/] v v G/39
Phosphate as P mg/l v v G739 |
.‘  Fluoride mg/l - v S APHA 4500F-C
o Potassivm mg/l S v ICP-MS
Calcium mg/l v v .. ICP-MS
Sodium mg/l v v s>  ICP-MS
Magnesium mg/l v Y 1o ICP-MS
Arsenic g/l < S SP ICP-MS
Cadmium pg/l v D ICP-MS
Lead pg/l < N ICP-MS
i Zine pg/l . ICP-MS
Chromium g TES 7 PV
Copper pg/l L2 s ICP-MS
Aluminium pg/l Ka < ICP-MS
Antimony pg/l P oV ICP-MS
Barium pg/l R v ICP-MS
Nickel ug/l v v ICP-MS
Manganese pg/l < v ICP-MS
. Tron mg/l v v ICP-MS
Mercury pg/l v/ v ICP-MS
\ Boton gl v v ICP-MS
£ Beryliium pg/l v o7 ICP-MS
Tin pg/l v v ICP-MS
| Silver ugfl v v ICP-MS
Eobat ¥ o IEP-NS
Selenium g/l v v __ICP-MS
TPH’s pa/l J . GC-MS with Purge and Trap
USEPA 524.2* pg/l 7 7 GC-MS with Purge and Trap
Methanol mg/l v v GC-FID
Acetonitrile mg/l v s GC-FID
Ethano] mg/l o v GC-FID
Acetone mg/l v s GC-FID
Isopropanol mg/l v VA GC-FID
*Purgesble Organic’s see appendix 3 for list of componnds
Bord na Mdna, Envirenmental Consuleancy Services Page 7
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2.2.1 Control Chzin of Custody

As part of the Quality System in place in Bord na Moéna, Environmental Lid.,
measures are taken to ensure controlled chain of custody. An outline of the chain of

custody is given overleaf.

Bord ng Mona, Environmental Consultaney Services Lage §
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Reporr No, T104GW

BORD Na MONA &5

BORD NA Mé&A'e&-waMENTAL LIMITED

CONTROLLED CHAIN OF CUSTODY

SITE

Sampling and
packaging of all
samples were carried
out by Bord na Ména
Technical Team:
E. Moran & J. Marsh

CdmE

- ‘.

-

SR
TRANSFORT LABORATORY i
x> g
K¢
\Qé
Transport  Transport to Saggplgs\ Rece:vmv of samplea at Bord na

Document laboratory by K@: fion Ména Environmental Laboratory

Form  Bord na Mona \\>Q Fom complex by:
Techmrabo < M. Mc Fadden, Laboratory
Tea@i @* Manager
NS {Secure laboratory complex
VS
<N access to authorised personnel
- — 4

Storage of all samples for 1
month period after report issue.

J

N
Supervised Disposal
Bord na Mdns, Environmental Consultancy Services Page 9
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2.2.2 Qualitv Contro}

The Environmental Laboratory complex has been recommended for ILAR
accreditation by the ILAB secretariat. A stringent six point quality control approach
is at present implemented in the Iaboratories, ‘

() Controlled chain of custody.

(i)  Operator competence - all analysts must be suitably quakified to carry out the
required analysis.

(i)  Certified Reference Materals (CRM). The accuracy of a seres of
determinations is checked against known standards.

- &
(iv)  Duplicate - 10% duplication is normal. &
SES
og?oo‘*é
(v)  Quality Control Charts. & .\@6
NS
N
NS
i . N . i

(vi} Inter Laboratory Testmg {\@@1@ Envirenmental Limited Laboratories are

members of the WAS@o‘ﬁ'}t roficiency Testing Scheme and the WR.C.
Aquacheck Scheme. ]gfé%aboratory also participates in the Environmental
Protection Agenc%(&\& Intercalibration Prdgramme and is listed on the
Agency’s Regist%r of Quality Approved Testing Laboratories issued for
1994,

2.3 Piezometric Mapping

In order to establish the direction of groundwater migration and the associated
hydraulic gradient, assessments of-the ground level and SWL°s at each of the 7 no.
groundwater monitoring locations on the main SIFA site was conducted. This was
achieved using an appropriate well depth monitoring device (electronic) and

standard surveying techniques. The resulting piezometric map is presented in

Appendix 1.

The resulting map shows a defined westerly gradient cover the site, with the
greatest gradients evident at the southerly end of the site (near car-park), where a
clear tightening of the groundwater contours are evident.

Bord as Mdna, Environmental Consultancy Services Page 10
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3.0

GEOLOGY/HYDROGEOLOGY

The bedrock geology undedying the site is made up of Lower Carboniferous
Limestones. These rocks make up part of the Ballysteen Formation (BA) and
consist of fossiliferous dark—gréy muddy limestones.

The installation of monitoring boreholes, as part of previous investigations
undertaken around the facility indicate that the depth to bedrock ranges between 5.2
m and 6 m within the southem area of the facility. As part of these investigations 2
no. additional boreholes were drilled (in the {ficinity of the Nitration Plant) within
the northemn zrea of the facility. —Bedrock was encountered within both boreholes
(GS 11 & G812} at a depth of 3.5 m bgl (Bélow land ground level) and 2 m bgl
respectively. ) N

The boreholes drilled identified the following litQ Ro)%gy within the underlying
. Lo Q. . "

deposits: : ’ &\\0; S
. N
. éﬁ@b

Infill Material 0.0-0.5m e-up clayey sround/concrete

Glacial Till  0.5-2.05.5m’ é@i@@ﬁiﬁ Sandy Siliy CLAY, containing

& rounded to sub-rounded clasts

$

Bedrock - 2.0/3.5 QOOQ\\\\ Limestone bedrock
&
&o\

S ‘

Groundwater vulnerability has not been undertaken by the GSI for County Clare.

s

The guidelines published by the GST have been used to classify the area. The area is

underlain by between 2 - 6 metres of moderate to low permeable Quaternary
deposits and as such groundwater vulnerability is clessified as Moderate - Extreme.
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40 GROUNDWATER QUALITY RESULTS

The results of the investigations carried out by Bord na Mén&_ Environmental Ltd.,

are presented as follows:

Table 4.1: Results of Field Measurements. taken at Groundwater Moaitoring

Borehole

Table 4.2: Chemical Analysis of Groundwater Sample
The Dutch VFR Guidelines Values and MACs (Maximum
. Acceptable Concentration (98/83/EC) are listed on the right hand
margin for of table comparison purposes.

Bord pa Ména, Environmental Consulrancy Services Page 12
August, 1 ‘
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SIFA-Incernational e I , Report No. T104GT-—

TABLE 4.2 CHEMICAL ANALYSIS OF GROUND SWATER SAMPLES
Parameter ' : . MAC values
GS11 GS 12
pH pHunits 7.9 7.5 : 65-95
Conductivity pS/cm @ 25°C 1476 | 1202 2,500
Alkalinity as CaCoz mg/l 550 7 435 -
Ammonia as Nmg/l 0.6 <0.2 0.23
Nitrate a5 N mg/] <0.04 0.3 ' 11.3
Chloride mg/l 49.8 29.1 250
Sulphate mg/l 2226 | 2034 250
Phosphate as P mg/l <0.16 <0.16
Fluoride mg/l 0.2 <0.1 1.5
Potassium mg/l  * 7 <2
Calctum mgfl 105 ' 166
Soditm mg/l 70 g 200
Magnesium mg/1 28 LY .
Arsenic pg/l 4 - ox2 107601
Cadmium pgfl <2 A 3 <2 0.4/61
Lead pg/l <@ PR <2 15/751
Zine pg/l 02088 3 0.26 65/8001
Chromivm pg/l . @é}w : <2 17201
Copper pg/l S 3 15/751
Aluminium pg/l R . <2 200
Antimony pg/l O <@ <z - 5
Barium pg/l 4w 295 5076251
Nickel pg/l T <2 <2 . 157751
Manganese pg/l (S 753 - 1 50
Tron mgl <0.1 <0.1 200
Mercury pg/l <1 <] 0.05/0.31
Boron pg/ 30 579 1000
Beryllium pg/l RN e
Tin g/t - <2 N )
Silver pg/l <2 <2
Cobalt png/l <2 <2 20/100+
Selenjum ug/l <2 <2 10
USEPA 524.2% pg/l <10 <10 ' :
Methanol mg/l <0.5 <0.5
Acetonitrile mg/l ' - <05 - <0.5"
Ethanol mg/ ' <0.5 <05
Acetone mg/l <0.5 <0.5
Isopropanol mg/l <0.5. <0.5

‘Dutch VFR Groundwater Quality Guidelines: Tafget Values “'S™ Tntervention Values “0”

Values in Bold exceed the Maximum Admissible Concentrations as per the water drinking warer directive
98/83/EEC or the Dutch Inervention Values

"See Appendix I for USEPA 524.2 parameter list

Bord na Méns, Environmental Consuftancy Services Page 17
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5.0

DISSCUSSION & CONCLUSION

The groundwater parameters are compared water drinking water directive 98/83/EC
(Quality of water intended for Human Consumption} and the Dutch VFR
groundwater quality guidelines. The Dutch “S” value or reference value can be
considered as indicative of clean material. The Dutch “I” value is that above
which the natural function of groundwater is significantly compromised.

The groundwater quality at the site is, in general, what would be expected from a
limestone aquifer of this nature, however the elevated conductivity and sodium
(particularly in GS-11) levels recorded is most likely as a result of saline intrusion.

The analytical results obtained from the US EPA 542.2 scan for a range of organic
chermical contaminants {(Appendix III) indicate that there have been no inputs of

these chemicals from the area adjacent to the Niiragqi:f"piam into the underlying
&

groundwater.
N &

A elevation of ammonia was recorded l@@l 1 (0.6 mg/) of which the source is
not currently known, however it xS&%ﬁlc that it could have originated from a
nearby surface water drain wmc@? @R\fs th fouc‘q the adjacent industral estate.
QO\ %&\0’ -

In summary, the crroumw@ quahty recorded (from the perameters analysed)
from GS-11 and GS- 1?&Was of refatively good quality. A minor elevation of
ammonia was recorde%l’ in GS-11 of which the origin is usknown but is most likely
to be of a localised nature. Both monitoring wells displayed elevated conductivity

levels whichmmay be as 2 result of saline infrusion.

Bord na Ménz, Environmenta! Consultancy Services
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Appendix 1

Site Layout/Location of Boreholesé\eé%d Piezometric
Contour M
T
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BORD Na Ména 22

ALED KA BOHA SHVIRONMENTAL LIMITED

Project b;a: Ti04

et Sita Limited

Site: Shannda Ind. Bst, -

Log of Borehole: 85-71

Bate: 04-04-01

S y ' ed by: Jansthan Dal
Location: West of Nitration Plant Logged by: Janathan Caly
SURBSURFACE PRCFILE SAMPLE
o - B 23 = Weh Datz Remarks
= Deseription £x1 % %g >E -
& T2 = g2 oz
Q Qe 2 U0 R
Fifé Mxtecial ‘ 0.5 Lockzble stes! cover
Magle-up ground - loose ~ N
hardcore Bentdnite grout
Dark Grey TH
Sandy/ silty matrix S0rm PVC plain standpipe
Y7 s : !
supponed tll. Contained
30% clasts, munded in
aawre, max diameter tom
(@: ,é*\ Sentorite grolit
3.5 D\ S
EAIN
\QO N4
Q 0@3\‘} ' Approximate wate”
é;‘\}%(é} 8 aniry 2.5-4m
Ld
. AQ\(\\O Y
((0'\\ O 3 Washed pea gravel backfil
S| o
S I
Sarik Grey LimEsiane \6\
o~ . . A
Fine grained Limestone . & » 50mm PYC sletted standpipe
oX e
&
P
¢
P
e
5 .
N End of Borghole
g-.i
p
1 Qs
$iw
. —_—
12
- Bord na Mdna
RS . . - « . . $ H fmms: 8"
Drilieet By: Glovers Site Investigation Environmenta! Limitad Hole Size (mm;. 8
Main Streel ‘ -
Dl Mathod: Rotary Peroussion Newbridge Datum (m ACD}:
. _ Co. Kildate Shoet 1 of 1
Dl Date; 4th Apnf 2001 Sheet: T o
lal}

il P Pl ol
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— Log of Borehote: GS-72
. =~ & Project No: T104
BORD na MoONA =5
] A t i E: S. L:xi i
SORD HA LIORA ENVIRQNMENTAL LIMITED Clien ?ia imied Dite: 040407
Site: Shannon ind. Bst.
' o tLogged by: Jonathan Daly
Location: East of Nitralion Piant ggea by: sons 4
SUBSURFAGE PROFILE SAMPLE
. L = g 23 - Well Data Remarks
£ Description .8«_ E g gg é g
a Sl = At ~8
Clay igyer 0.5
Loose clay. recently dug . Lockebie steel cover
Grey TH
nisnite grout
Pale grey cleyey sand Be grou
cantaining
25% pebbles, Clast size s
£-20 mem
— S0t AVYC plain standpipe
NS
S«
&
0 r &@
Q«Q
N
Y {\é‘ Washed pag gravel backfl
)
S
CH
QO
Dark Grey Lhnestene &6\ Approximate water
Fine Grained Limestone {9 entry 5 m
c®
30mm PVC slotied standpipe
i
[
1, v
o T
|
o
. T L 10
TGt .
; End of Borghole —
14 s
12+
Bord na ¥iona ' )
Dilied By: Glovers Sire Investigation Lid Environmental Limited Hote Size {mm}): €
Main Sireet P
Drill Method: Rotary Percussion Newbridge Datum {(m ADO:
_ Co. Kildare s g i 1
DAl Date: 4th Apnl 2003 Sheat; 1ol 1
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List of Compounds analysed for as per USEPA Method 524.2

Dichlorodiflouromethane.
Vinyl chloride
Chloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
cis~1,2-Dichloroethene
Bromochloromethane
1,1,1-Trichloroethane
1,1-Dichloropropene
1,2-Dichloroethane
1,2-Dichloropropane -
Bromodichloromethane
Toluene

Chloromethane
Bromoethane
Trichloroflourmethane
Methylene Chloride
1,I-Dichloroethane
2,2-Dichloropropane
Chloroform
Carhon tetrachloride
Benzene
Trichloroethene
Dibromoethane
cis-1,3-Dichleropropene
: -‘1,3-Dicblompropene

1,1 ,Z-Tﬂchlorqemme & @C?}\cmchloroemene
1,3-Dichloropropane é??:?@ Dibromochjoromethane
[,2-Dibromoethane QQ\Q;\'\% Chlorobenzene
1,1,2,2-Tetrachloroethane &‘\i@\ Ethylbenzene
m-Xylene é@f&’\f p-Xylene
6-Xylene QQOQ\\ ' Styrene
Bromoiorm 0\5\ Isopropylbenzene
Bromobenzene Qo*\@ 1,2 3-Trichloropropane
n-propylbenzene 2-Chlorotoluene
1,3,5—Tximethylbenzene‘ - 4-Chlorotoluene
tert-Butylbenzene 1,2,4-Trimethylbenzene
sec-Butylbenzene 1,3-Dichlofobenzene
n-Butylbenzene 1,2-Dichlorobenzene
1,2-Dibromo-3-chloropropane 1,2,4~Trichlorobenzene
_ Hexachlorobutadiene Naphthalene

1,2,3‘ Trichlorobenzene

Bord na Mdna, Environmental Consultancy Services FPage 18
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Attachment 1.5 Ground and /or groundwater contamination
Schwarz Pharma Ltd revised IPCL Application

Appendix 1.5.2

The installation, Sampling ang Analysis of
a humber of Groundwateﬁié boreholes for
IPC compliance mcgmformg at the SIFA

S complex.

QO
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The Installation, Sampling and
Analysis of a number of
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compliance monitoring at the SIFA
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SIFA Ltd. Report No. K207/R1

-

1.0 INTRODUCTION

—-

SIFA Ltd., manufacturers of Fine Chemicals and Phamaceuticals for the chemical industry
is situated in the Shannon Free Zone, Co. Clare. contracted Bord na Mona Environmental

—

, Division to sample and carry out the required analysis for the annual IPC Licence
compliance monitoring programme,

E Following a site audit it was-contended that the design of the existing boreholes GS 01, 02,
ol 03, 04, were unsound with the result that the original analysis obtained from previous
iL‘ monitoring events may be unreliable. Accordingly it was proposed to reinstall the four

: bores, within 1.5 m of their original positions. In addition in order to comply with an EPA
L request that the existing borehole GS 05 be replaced, renamed, and resited, a new borehole
was installed in an agreed location. next to the new Pharma building, '

This report presents a detailed account of the installation, development, sampling and

B analysis of 5 No. groundwater monitoring boreholes at the SIFé@ main site.
Pl’ o Y \
. , Qoog?eé
F S
S . o(\ ( $
ok @
E. AR
c L X
O %
& |
oY |
’i
|
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METHODOLOGIES

The site was visited by a member of the technical staff from Bord na Moéna Environmental
Division and two drilling teams from Irish Geotechnical Services Limited (IGSL) on 12-
18/12/96. Installation and development of 5 groundwater monitoring boreholes was
carried out over the following 4 day period. The site was revisited, by an Environmental

Consultant on the 16-17/1/97 to carry out the sampling of the bores in accordance with

standard methods.
Borehole installation

A total of 5 No. groundwater monitoring boreholes were installed at the site. A Tripod
shell and auger drilling rig was used in the installation. All boreholes (200 mm diameter)
were advanced to a suitable depth below the vadose zone. 55mm high density polyethylene
(HDPE) piezometers were installed. A graded gravel envelope was then packed in around
the casing and a 1.0m deep bentonite seal was installed over @e gravel packer to prevent
surface infiltration. A concrete surface base with a pamted,z\dockable mild steel-pipe (0.5m
above ground level) was then installed as a surface Q@SES\

Representative Groundwater Samplin O

It is well established that the grountﬁ}éter in the well casing and indeed that in close
proximity tothe well is not repres&n@ve of the general groundwater at a given location. In
order to ensure that the groun sat er samples extracted from the monitoring bores were
representative of the water in the subsurface strata and not water held stagnant in the
borehole casing it was necessary to evacuate the monitoring bores prior to sampling.

The procedure used was to pump the wells until between 3 and 5 bore volumes have been
removed (Marsh and Lloyd, 1980 and Boateng, 1987). The total bore depths and the static
water level of each borehole were measured insitu using an electronic well dipper. This
information was then used to carry out on-site calculations to establish the necessary purge
volumes.

The monitoring bores were evacuated using the “Waterra inertial lift pump" system. This
system comprises of three main components:

a. High Density Polyehtylene (HDPE) Risér tubing
b. Stainless steel non return foot value
c. Drive system - Mechanical

wmsT

Bord na Ména, Environmental Consultancy Services Page 4
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The required length of tubing was cut to allow a Im excess above the top of the well

o

casing. The stainless steel non return foot valve was fitted to the bottom of the tubing and
i inserted into the borehole to the required depth. The pumping operation, carried out by
L_J oscillating the tubing vertically in the borehole, can achieve discharge rates of up to 5
, ' ’ litres/minute. To eliminate any possibilty of cross contamination, separate tubing and foot
L ' valves were used at each monitoring borehole.

After purging the required volumes from each of the monitoring bores samples were

extracted for both non-volatile and volatile organic analysis. All non-volatile samples were
|- taken in 1 litre polypropylene containers and returned to the laboratory at 2-4°C for
k. analysis. Traditional methods used for the sampling of organics include the use of Teflon

bailers or various forms of vacuum pumps. However, excessive turbulence, negative

' pressures or vigorous mixing in the presence of air will purge off volatile organic

» compounds. As a result, specially designed Waterra volatile organic sampling kits were
used for sampling of organics. The inertial pump system d'oe%Jnot subject the sample to :‘
vacuum or excessive turbulence and so loss of volatiles is n@ff’nsed

g &

- | | O\N\\\;@“\\

L The methodology for sampling of the boreholes for @g@anic's was as follows:

g? P f\Q\J Q'O\

é L @ A 2.5m long narrow diameter Wég%\gé\organic sampling tube was partially inserted

- (2.0m) into the wider diametes tiger tubing.

e S

i ©

po (i)  Pumping of'the riser tucgg%vas conducted.

N
QO
(i) Pumping ceased and groundwater continued to flow from the narrow bore inner
tubing due to a siphon effect (this siphon effect is a result of gravity and not by
suction therefore loss of volatile is minimised).

| (iv)  Sample from the narrow bore tubing was filled directly into a 250ml Glass Duran
sampling bottle with a PTFE stoppered lid. The sampling bottles were brim filled.

(V)  Separate VOC sampling kits were used at each monitoring borehole,

(v)  Samples were stored at 2-4°C and transported to Bord na M6na Environmental
Laboratories, ‘

Bord na Ména, Environmental Consultancy Services Page 5
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- 23 Analysis

. All samples returned to the laboratory were stored at 4°C. Subsequent analysis of all
samples was carried out in strict accordance with recognised standard methods as detailed

- in the Table 2.1 below.
. ~ TABLE 2.1. CHEMICAL ANALYSIS OF WATER SAMPLES
U Parameter Method of analysis
P pH APHA 4500H' B
it  Conductivity APHA 2510B
E Alkalinity APHA 2320B
b Chloride APHA 4500 CIB C Y
Ammonia-N APHA 4500 NH:F
™ &
: Nitrate-N APHA9500 NO; D ﬁ
& \
i‘J P S) )
L Sulphate S ASTMD 51990

Calcium & ASTMDS11-88 !g
[ ol S
Magnesium &9 ASTM D 511-88
3 i RPN : -
g Sodum <5 ASTMD 4191-87
X

.; Potassium & ASTM D 4192-82
S - *
% = Purgable organic compounds US EPA Method 524.2
|
®
ko " See Appendix 3 for list of compounds included in this method
£
LA
¢ b

Bord na Moéna, Environmental Consultémcy Services Page 6
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SIFA Ltd. Report No. K207/R1
i 24 Quality Control
= The Environmental Division Laboratory complex is at present actively pursuing an ILAB
‘ ~ accreditation status. A stringent six point quality control approach is at present
N implemented in the laboratories.

@  Controlled chain of custody.

{

(i)  Operator competence - all analysts must be suitably qualified to carry out the
required analysis.

L

{

(i)  Certified Reference Materials (CRM). The accuracy of a series of determinations is
checked against known standards.

(iv)  Duplicate - 10% duplication is normal.
B . . &
: (v)  Quality Control Charts. \(\é\ -

;,%?

3 \* *

e (vi)  Inter Laboratory Testing - The Envxronm?g@msmn Laboratories are members
of the WR.C. Aquacheck scheme. é§

é

%

o‘%
& O
EF

R
L
Oo

r,ﬁ
S

G S e i o

[
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Figure 1

' L
EO
Sampling and packaging of all  iTransport Transpo;f@% laboratory by
samples carried out by Bord na  {Document Bordééﬂg Moéna Technical
Ména Technical Team: Form Tgﬁ?l.
S.Jones
—>

Sample
Reception
Form

[ ABORATORY |

Receiving of samples at Bord na Mobna
Environmental Laboratory complex by:
Dr. M. Donlon, S. McGuinness.
laboratory complex access to authorised

personnel only)

Storage of all samples for 1 month period after
report issue,

(Secure
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30  RESULTS

The results of the investigations carried out by Bord Na Mona Environmental Division are
presented as follows:

Table 3.1 Borehole Identiﬁcatiqn

- Table 3.2 Results of Field Measurementé Taken at Each Monitoring Borehole
Table 3.3 Results of Metal Analysis of Groundwater‘ Samples
Table 3.4 _ Results of Chemical Analysis of Groundwater Samples

Table 3.5 Results of Organic Analysis of Groundwater Samples

TABLE 3.1: SAMPLE IDENTIFICAT&@N
Borchole ID | Location § ;6\\0@
GS 01 Open Space adjacent to Aagzﬁis;@*guﬂdmg
GS 02 Open space between @ﬁk and’ Productlon Buxldmg
GS 03 Adjacent to ngg@m
GS 04 Open spac@ﬁ&jg&nt to Balancing Tanks
GS 06 North of b&w Pharma Bmldlng
00@6
TABLE 3.2: FIELD N[EASURENIENTS OF MONITOR]NG BOREHOLES
Borehole Cond { Temp. | Actual Well | Static Water Recharge
ID. |(@S/km)| (°C) | Depthm) | Level(m) | Rate(covmin)
Gso1 | 0899 | 101 231 0.38 300
GS 02 0.872 11.9 3.01 1.11 30
Gso3 | 099 | 101 | 240 | 167 <1
GS04 | 1286 | 107 444 | 188 immediate
GS 06 0.819 104 V4.49 | : 080 immediate

Note: As the original location of the borehole GS 05 has been incorporated into the factory

extension, this unit no longer exists. Consequently the ‘GS 05 identification number has
been replaced with GS 06.

Bord na Ména, Environmental Consultancy Services Page 9
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TABLE 3.3: METAL ANALYSIS OF GROUNDWATER SAMPLES
Sample ID | Ca (mg/l) | Mg (mg/l) | K (mg/]) | Na (mg/l) | Fe (mg/l) | Pb (mg/l)| Ni(mg/) | Cr(mg/) | Cd(mg/) | Cu(mg/) | Zn(mgf)
GS 01 169 12 2.6 26 <0.04 | <0.01 <0.04 <0.04 <0.01 <0.03 0.44
GS 02 80 44 15 26 <0.04 | <0.01 <0.04 <0.04 <0.01 <0.03 0.27
GS 03 126 26 4.4 29 <0.04 | <0.01 <0.04 <0.04 <0.01 <0.03 0.26
GS 04 157 31 58 3306 0.20 <0.01 <0.04 <0.04 <0.01 <0.03 0.42
- -
GS 06 138 12 3.1 17 <004 | <0.01 <0.0§¢\\ <0.04 <0.01 <0.03 0.15
[e)
SEX
#3597
QO.«&
A
&
N4
& &
S5O
DR
S$®
R
\(;
@‘\O
2
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M SIFA Ltd. Report No. K207/R1
P
. TABLE 3.4: CHEMICAL ANALYSIS OF GROUNDWATER SAMPLES
| Sample pH Cond. | TDS | Tot. Alkalinity as | NF;-N|NO,-N| S0, | F Br cl
ID | (pHunits) | (mS/cm) | (mg/) | CaCO; (mg/) | (wg) | (mgf) | (mg) | (mg) | (mgM) | (mg)
-1 Gso1 82 0913 | 499 422 <01 | 32 | 2909} 02 | 05 | 125
GS0z | 85 | 08% | 503 395 04 | ND | 396 | 03 | 05 | 106
Tosos | 83 | o1z | 765 330 07 [ 07 | 553 ] 05 | 06 | 111
GS 04 738 13.0 | 11851 5625 1 95 | 1102|2448 06 |2327] 6158
T asos 8.1 0833 | 441 362 <01 21 [307] 02 | 05 | 127

TABLE 3.5: ORGANIC ANALYSIS OF GROUNDWATER SAMPLES
Sample ID - ~ USEPA 5242 (ugh) | '
o1 ‘
GS \&@cs
GS 02 &Y <5
N \
. e ;
GS .03 0&01@ <5 | | y
GS 04 QQ@’ siple contaminated (see Table 3.6) |
GS 06 °@ < L
NN Q)E‘ i‘
EX
R
&° |
& i
s

. 1o -
- i -

o

g
4 Lo
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fe

L TABLE 3.6:ORGANIC CHEMICAL CONTAMINANTS GS 04
= US EPA 524.2
L * Compound Concentration pgl”
‘__,; Bromochloroethane 24212
N Chloroformv/Tetrahydrofuran ‘ 1098.1
§U Carbon tetrachloride/1,1 dichloropropene 16.7
i, L 1,1 Trichloroethene 149
g } 1,2 Dichloropropane 922
' Bromodichloromethane 128.3
cis 1,3 Dichloropropene 72329.1
Toluene ) 1243
Trans 1,3 Dichloropropene 6058.1
Tetrachloroethene 13.5 .
Dibromochloroethane 39.0
m xylene A\>°5?”10.33
p xylene N &\0@ 428
o xylene Q?oi\\é\@ 17.8
Styrene S 30.1
isopropylbenzene I;,\\O{?Qé 239
‘p 1,1,2,2 Tetrachloroethane RS 40.5
< | 5 Bromobenzene/ 1,2,3, Tnclﬂoroprop%q@\ 59
o 1,4 Dichlorobenzene ,;\\0 7.1
S
: § ‘;v Compound Concentration mg/l
i '
Eg Methanol 49.87 ®
b Acetonitrile 2.70 |
= Ethanol 679.63
Acetone 117.7
= IPA 93.0
: 1-Propanol 17.8
sl MEK 43
Bord na Ména, Environmental Consultancy Services Page 12
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L |
: 4.0 DISCUSSION
L
L Three of the four existing boreholes which were scheduled to be reinstalled, i.e. GS 01,
: ‘ GS 02, and GS 03 were relocated within 1.5m of there original positions. Due to
u encountering bedrock at 1.8m from the surface installation problems were encountered at
- GS 04. It was, therefore, necessary to remove the existing casing and install an new
%,;_J _ _appropriate configured unit. It is stressed that GS 04 was designed and installed in an
identical manner fo the other boreholes.
}’" i Borehole GS 05 had been decommissioned due to plant extensions. A new borehole,
£ ) GS 06, was subsequently installed as a replacement to the north of the new plant
g extension. The design and location of same was previously agreed with the EPA
inspectorate.
The locations of the groundwater monitoring boreholes and sampling stations are
described in Table 3.1. The results of the field m‘easurementgaand the chemical analysis

of the groundwaters are presented in Tables 3.2, 3.3, 3.4@&3 3.5.
O
S
The actual depths of the boreholes:sampled @B@;Z) ranged from 3.65 (GS-03) to
4.60m (GS-01) while static water levels h@%ﬁ})reholes-ranged from depths of 0.88m
N

to 1.88m. WO @
A
oY
. s O ~ . . .
The results of the mvestlgatmff Qgﬁnﬁrmed that the design and installation of the

v existing boreholes was .unso,uns@.nd that the results:obtained previously may not have
) been truly representative of the groundwater underlying the site. This is evidenced
from the analytical results obtained from Borehole GS 04 ie. it is recorded that
contamination with a variety of organic chemicals has occurred at this location (Table

=
Y 3.6).

r L The fact that personnel at the site could not recall using many of the organic chemicals
) detected in the past number of years, together with the fact that the borehole is located
in close proximity to the drum storage area, (which houses a great range of organic

R chemicals), may indicate that the source of the organic inputs, is (or was), associated
Pl with a leak from same.

‘ A The elevated levels and the large variety of contaminants recorded in GS 04 would
et . .

: 1_& appear to confirm this observation. :

A notable difference in the hydrogeology of the GS 04 setting is that the bore actually
penetrates the rock and that the static water level is within this bedrock strata.

H
i

Bord na Ménza, Environmental Consultancy Services Page 13
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: ¥ Furthermore, it is noted that the soil cover and hence the attenuative barrier available is
b at its shallowest in this location,

The presence of significant saline intrusion is evidenced by the elevated Conductivity,
TDS, sodium, and chloride levels recorded. One important consequence of this
observation is that the degree and extent of contamination present (GS 04) may vary
_considerably with changing tidal cycles, an important consideration when extracting

samples.

In general, the results of all other boreholes demonstrate that the groundwater beneath
the site is of good chemical quality. However, the cause of the slightly elevated zinc
L levels recorded in all samples is, at present, unclear. Similar zinc values were recorded
in an investigation of the Bay 130 plant. Further investigation into the source of this
anomoly is recommended.
| ®

It is concluded that, with the exception of GS 04, the actmtles on site are not
impacting on the quality of the underlying groundw@;e\m The extensive organic
chemical contamination recorded would appear tQ\ %’%ate inputs from a point source
such as the drum storage area.

S

&

S

ERRRRE
e
%
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e
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S.0

RECOMMENDATIONS

In order to ascertain the extent and source of the contamination recorded in Bore GS
04 we recommend that the following actions are taken:

1. Initiate a series of extended pumping tests to generate the maximum draw down in GS
04 well bore.
2. Generate a maximum cone of depression around this borehole.
3 Resample and analyse borehole GS 04 on completion of the extended pumping test .
4, Conduct a detailed piezometric mapping assessment of the site in order to establish the
directional groundwater flow.
5. Initiate a detailed bund integrity assessment of the current clexgmical storage area.
&S
&
6 Conduct a comprehensive hydrogeological survgg %gﬁ':e site using standard pumping
test techniques. This investigation should b@f signed to establish the permeabilities
and behaviours of the basic groundwater l@%ﬁg units beneath present.
&5
&
Ny
S Q ‘
QQOQ\\
K ;
\0 ‘
&
O H
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BORING RECORD LG.S.L.
Contract: SIFA Borehole No. GS01
No. 3752 Sheet No. tof t
Location: LIMERICK Method Cable Too!
Client: BORD NA MONA Dia. 200mm
Dates: 18.12.96 Ground Level mQ.D
i Jled - samples
Description Red. lendl Depth Ref. Type Depth |Field Tests
{.evel m No.
Firm grey SILT with angular stone, made ground
N Ll
L
e e ...T - aat . PN - N N SRR Rt 1 .50
) Grey SILT and rock fragments
k1
’ 2.80
ROCK {Limestone)
af
4 g
j -
§
. .xo
I
A
3 (S
5 L&
&
W@
&
KO
S
s EL
N
O
&
’Q\’ -
&
QO
7]
jd
g
Remarks Water level observations _
-IDate Hole [Cased [Water = |PRematks
installed 50mm pipe - im slotted , 1.8m plain - |Pepth {Depth -{Depth
installed 1m benlonite seal and cover
Chiselling at 2.80 for 45 minutes
Placed 1.0 x 1.0 x 100mm concrete slab
Drltler; : . , . : ]
Sample/Test Key: U - lube sample, D - disturbed sample. W - water sample. ~ 5 -SPT. C- CPT. R-PBefusal. V-vane.

[ P T
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BORING RECORD LG.S.L.

Contract: SIFA . Borehole No. GSo2
No. 3752 Sheet No. 1 oft
Location: LIMERICK Method Cable Too!
Client: BORD NA MONA Dia. 200mm
Dates: 17.12.96 o - |Ground Level m.O.D
S Leg samples
Description Bed. lend! Depth Ref. Type Depth [Ficld Tests
Level m No.
Firm grey SILT ]
T s T
1
2 - ) Y 2.00
Firm grey SILT with traces of peat t e 1
3|
. 3.20 ’
Presumed ROCK -
4 V\Gg"
i N -
S
. \‘O
055
\O
: P
2 SO
&
N
G
6 & A\\
£ C | OQ
¢
& .
S
s
7]
i !
9
Remarks Waler level observations
Date Hole Cased [Water Remarks
Chiselling 2.80 - 3.20 = 30mins M Depth {Depth  [Depth
installed 50mm pipe
Installed bentonite seal and cover
Placed 1.0 x 1.0 x 150mm concrete slab
Dritier:

Sample/Test Key: U - tube sample. D - disturbed sample. W - watersample. S-8SPT. C:CPT. R.Helusal V-vane.

A e

s R
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BORING RECORD ’ 1.G.S.L.
Contract: SIFA . o Borehole. No. GS03
No. 3752 Sheet No. 1 of 1
Localion: LIMERICK Method Cable Tool
‘Client: BORD NA MONA |Dia. 200mm
‘Dates: 16.12,96 ’ roynd Level mO.D
Description Depth F\‘el 1 Depth {Field Tests
m. | Ne
Firm grey brown SILT
. » N
py o S R 1.00
Firm-to stiff grey brown SIET © :
2]
2.40
ROCK at 2.40
K
4 & .
B 2
&
el
# & b\o
O éP\}
N
W &
&
P
NG
8 EL
R
(S
$ R
S
&
O
7 O
8]
4
Remarks : Water level obseivations
Date Hole [Cased [Waler [Remarks
Chiselling at 2.40m = 30mins ’ Dapth {Depth |Depth
Installed 50mm pipe
Installed benlonite seat and coveér '
Concrete pad 1.0 x 1.0 x 150mm placed
Drilier: ! . ’
Sample/Test Key : U -tube sample. . D - disturbed sample. W -watersample. S-SPT. C-CPT. R-Relusgl. V-vane. _ g

e
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Lot
BORING RECORD LG.S.L.
Contract: SIFA . Borehole No. G504
No. 3752 Sheet No. 1 of 1
Location: LIMERICK Method Cable Tool
-} Client: BORD NA MONA Dia, 200mm
Dates: 16.12.96 ) Qround Levei m.O.D
ILeg samples.
Description Red. lendi Depth | Réf. Type Depth [Field Tests
Level m No.
Twe attempts at boring ¢ - 1.7m abortive {Presumed Rock}
1
1.70

[ra

| os

&
4] O@Q -
N S
&
\O
«Qof@
& &
S
K
RN\
<<Q\ Ai\\@
R

T
O

OO

7
8]
2

Remarks ‘ Waler level observations

Date Hole Cased {Water Remarks
Pulled existing shell casing * Depth |Depth  [Depth
Inserted 4.20 metres PVG (slofled)

Instalied bentonite seal and cover
. Concrele cover 1.00 x 1.00 x 150mm placed
Chiselling bedrock for 30 minutes at each abortive location

Dritter;
Sample/Test Key: U - tube sampla. D - distursbed sample. W - watar sample.  S§-SPT. G- CPT. R - Relusal. V- vane.

e s EPA Export 25-07-2013:15:04:11
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BORING RECORD LG.S.L,
Contract: SIFA Borehole No. GS06
No. 3752 Sheet No. 1 of 1
Location: LIMERICK Method Cable Tool
-} Client: BORD NA MONA 1Dia. 200mm
’ Dates: 16.12.96 - Qrgundgl_evel m.OD
— 7 samples
Description h. § Rel | Type | Depth [Field Tests
_No.
{ToPsoiL
. 0.20
Brown/grey sity CLAY
) .
. 1.20
Grey SILT
2|
i
4 0& .
T S
NS
S
\
(\&*&’5 4.60
O
[ROCK at 4.60 S ;
5 : .
B S :
QIS !
;\\0 (\é\ '
&N i
KO !
N |
& N
o S
(@)
S\ 1
3 M
'S
&
C}O
7 ;
- .
u
9]
Remarks Water level qbser_vatiohé _ ;
Date Hole [Cased [Water [Remarks
Installed 50mm pipe - 2m slotted , 2.6m plain " Depth {Depth |Depth :
Installed bentonite seal and cover
Concrele base 1.00 x 1.00 x 160mm placed
Chiselling n rock for 30 mins.
Drilier: }
Sample/Test Key : U - tube sample. D - disturbed sample. W - waier sample.  S-SPT. C - CPT. R - Befusal. 'V-vane.
e RRARER TR G YT L e 4 i 2 L L - - o 4 .
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~
g APPENDIX 2
% = List of Compounds analysed for as per USEPA Method 524.2.
~ Dichlorodiflouromethane, Chloromethane
co Vinyl chloride Bromoethane
» Chloroethane Trichloroflourmethane
E 1,1-Dichloroethene Methylene Chloride
. __ trans-1,2-Dichloroethene 1,1-Dichloroethane ‘
_ cis-1,2-Dichloroethene 2,2-Dichloropropane
- Bromochloromethane Chloroform
v 1,1,1-Trichloroethane Carbon tetracmorid%\o&
‘;i , 1,1-Dichloropropene Benzene & @0&0
- 1,2-Dichloroethane Trichlor
P 1,2-Dichloropropane Dibrogﬁgtﬁbane
; " Bromodichloromethane ci%d‘{%\fgichloropropene
P Toluene & @-1,3-Dicﬂoropropene
' 1,1,2-Trichloroethane QOKQQ;\‘f’etraclﬂoroethene
- 1,3-Dichloropropane 6\00 Dibromochloromethane .
1,2-Dibromoethane {\43\& Chlorobenzene
hat 1,1,2,.’3.’.-'1‘etrachloroethaneQO Ethylbenzene
. m-Xylene p-Xylene .
N o-Xylene Styrene .
Bromoform Isopropylbenzene
Biomobenzene 1,2.3-Trichloropropane

-

- e
v'| 4

.

n-propylbenzene
1,3,5-Trimethylbenzene
tert-Butylbenzene
sec-Butylbenzene
n-Butylbenzene

1,2-Dibromo-3-chloropropane

Hexachlorobutadiene
1,2,3 Trichlorobenzene

2-Chlorotoluene
4-Chlorotoluene
1,2,4-Trimethylbenzene
1,3-Dichlorobenzene
1,2-Dichlorobenzene
1,2,4-Trichlorobenzene
Naphthalene

Bord na Ména, Environmental Censultancy Services
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