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Attachment 1.5 Ground alnd /or gacaundwater contamination 
Schwarz Pharma Ltd revised IPCL Application 

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). 

Attachment 1.5 - Main Text.doc 
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Attachment 1.5 Groun and /Or groundwater contamination 
Schwarz Pharma Ltd revised IPCL Application 

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 

Attachment 1.5 - Main Text.doc 
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Attachment I.5 Ground and /or groundwater contamination 
Schwarz Pharma Ltd revised IPCL Application 

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. 

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

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. 

Attachment 1.5 - Main Textdoc 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

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



Attachment 1.5 Grolasad arad lor groundwater contamiraation 
Schwarz Pharma Ltd revised IPCL Application 

Appendix 1.51 

geological I vestigation of the SIF 
complex Shannon Free Zone 

Installation and subsequent sampling of 
two additional boreholes 

Bard na Mona report TlQ4-GW 
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Borci na Mona Environmental ConsuItancy Ltd., were contracted by SIFA Ltd. to instaj] 
. . . . an add1hoca.I 2 no. soundwater mon~onng borehoks within :he vicinity of ‘le. ~O,V 

sitration plant to the north of the complex. These additional boreholes v;e;e also sampled 
so as to assess the chemical quaIity of the groundwater. A piezometic map was generated 
for the facility using data obtained Z?om all onsite-modtorins boreholes. 

- 
To this &ect, 2 no. boreholes wer:: inst&d upgradient and down~aciient from the newiy 
constrtlcted Nitration plant at the faci!ity. The underly$g Quaternary deposits were 
identified as @a&l tifls wilt bedrock lying at between 2 m b$ &&NV ground Ievelf and 
3.5 m bgl. 

The underIying bedrock ,beoio,v is made u;l of the Mlysteen Formation consis$ng of 
fossiliferoils dark-grey muddy limestones. Grour,dwate: vulnerability of the. facitiry is 
classified, using the criteria cs+ablished by the GSI, as being ofM~&rare to Extreme. 

Groundwater quality beneath tie site is gc;neraiiy of good quaiity, showing little evidence 
of contamination originatin,a from the activities of& SlFA Complex. 

dfr, Garrett Leech 
Waste/Water Secrion Head 

Ms. Sarah Casey 
Envirorimenta’! Consultant 

1. 
- - - . - - -  e-c - - -  
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- 

2.0 SIT-E INvESTIGATbHS 

2.1 Borehole Ir~stallation 
2.2 Groundwater Sampling 
2.3 Piezometic Eapping 

3.0 GEOL’OGYIWYDROGILOGY 

4.0 GROUNDWATER QUALITY RESULTS 

5.0 DISCljSSION AND CONCLUSIONS 
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SEA Ltd., manufact~~rers of Fin~~bemicak ,for the phaxnaceutical md chexnicz! 
industry is situated in the Shannon Free Zone, Co. Glare. 

SlFA LTD cotissioned these investigations, ;G establish bas&e con5tions of the 
pmclw2ters underlying a n2w nitration p!ant at the fkility prior to the planr going 
cm line. 

The Sifa Limited site was Gsited on Wednesday 4” ApriX 2.00 f and the ins:al!ation of 
2 no. boreholes was undertaken at tbk time. 

Follow~g on to this Bard na ,%&a Environmental Ltd, sampled the two newly 
installed boreholes on Monday 1 4?& May 2001 to assess groundwater quality. 
Groundwater sampI& were retuned to the laboratory for subsequent aaaiysis. In 
addition to this, al! of the existing boreholes were measQred for static: water level. 

This report detaik the informati; obtained 6om :he site during the boreholc 
installation program and tie g~~~urtd~vater sample ever~t tia: took place in&ding 
the sampling and analytical m&hods used. A piezometric map has been generated 
f?om the water Ievelsobtained on the site during tile Geld activities. A commentary 
oh the analytic4 re.s&s is also incl.uded. 
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SF-4 Inre.rnaQbnaf ,-~-- -- 

2.0 SITE D4~ESTIGATfONS 

2.i Boreho!e InstiIation 

On the 4th Aptii 2001, by the request of Sord na Mona lk+mmentaI Lbited, 
Messrs. Glover Site hrvastigaiion Ltd.. installed 2 no. grorutdwater monitoring 
boreholes at the north of the site (ddj’acent to the newly built Nitration PIant, see 
atTached map in appendix 1). ‘The borehofes were d;3fed by means of a u-J& 
mounted, rotary air blast drifl rig and the hcle diameter was 6 inch. Both 
boreholes had a 5Omm PVC s&&pipe installed, with tire botiom section of the 
standpipe sIotted so as to allow en’0 of goundwater into the armtilus. Wells were 
backfilled with washed pea gravel (surrounding the stzndpipe) and the top 1.5m 
was backfilled with Sentonitepellets so, as to grout the monitoring wells and 
prevent contamination emanating fkm the- surface. Further details of the 
monitoring wells can be found in’anpendix 2 - borehoft Iogs. 

2.2 Groundwater SampIing 

Groundwater in the wufZ casing and in close proximiry to the well is not 
consideqd representatiire of the general grkqiwater at a piv& location. In order 
to ensure that the groundwater samples extracted from the n4y instriiled 
nkx-&orin,a w&s were representative of t.!5e gromdwater held in the subsurface 
strata and not water held stagnant in the casing, it was necessary to develop the 

. ~11s prior to purging and sampling. The.objective of we11 devdopmennt is to 
allow the settlb”r?ent of the ne@-installed gravel pack, to obtain the maximum 
well life and to cletise the water bearing strata in the imme$iate vicinity of the 
we!1 of fines/debris resu?tig f?om the drilli& process. The newly instaiIed wells 
were developed using air Iifiing teclmi~ues and were then allowed to settle prior to 

./ . . . . 
sampItig. - .; 

..-“,-s . -... . . .._- . . . . . . ..__ _-.--.-.-.--....----.. .- ..-- -- _____ -_--.- . . . . 
Followins development, the wells .Were f;lrthe~ purged prior to sampling. A 
common procedr.re is to pump the well until between 2 and 5 bore volumes have 
been removed (Marsh and Lloyd 1980 and 3oatirG f987). The purged volumes G 
were calculated on-site i?om the measured static water levels (measured using an 
eIectronic weIX dipper] and the total depth of the well. In order to ensure efficacy 
of the evacuation procedure, the pH and conductivity of rhe extracted water was 
continualIy monitored. Evacuation was deemed:.to be complete an stabilisation of 
both parameters. 

&x-d n3 Mdna; Environmentd Ccwsrchncy 5krvfkps F&e 5 
Aq.mc Ui’ 

. . -- --. -_-^c^, .-- c. -0t-7 8.*1.1,$/, ( -,It?/*.I/~r ,n.. , c ,r-7 r.rzQ7 r-?a, c,- 
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p Mmud drive RD@. 
* Riser tubing (HDPE or ‘I’e%x~j 
p Xon return fool value 

The required length of tubiqwas cut SC as to allow a !IR excess LCKWC the top of 
the well casiw. A non remrn stainless ste4 foot valve was fitted to the bottom of 
the rubkg and inserted into the bore to the required depth. The purq was 
operated by verticzlIy oscillating the tibir4 ia tl-~. bore. A dischw~e me of 2 - 3 I 
min-1 was achieved usizlg the sys%~ destibed. Separate tubicg and foot valves 
were used az each notito&g bore to elimG2ate the pOssibiiity of cioss 
mmunination. 

Samples were .nixxned tc TI-X 20x-i ~a Mona Laboratocg at iiewbtidge and cored at 
2-8°C. The approptiate azaiytical dctemkzions were conducted as per table 2.2.! 
below. 
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As part of the Quality System in place in Bord ~a ?&XX, Erkronmenra.? Lrd., 
measures are taken t@ emIre COi;trOkd Ch.ib of CUStOdy. h OU'&IE of the chain 02 
custody is given overleaf. 

3 
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Samplin,b and 
packaging of all 

TrUlSp0ti Transport to Sample Recdvins of samples at Bord ns 

sampks were catied 
Documennt laboratory by Reception M6na Environmenfal Laboratory 

Form Bard na M6na Form 
out by Bord na M6na 

complex by: 

‘fechnical Team: 
Technical , M. MC Fadden, Laboratory 

Teal-k 
E. Moran & J. -!A&$ 

1Manager 
~S6XXX2.IZlbOi2tO~ complex 

access to authorised personnel 
OnlYI 

3 3 L 

Stor.qe of all samples for 1 
month period after report issue. 

k 

Supervised Disposal 
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The Environmental Laboratory complex has been recommended for IL.= 
accreditation by the ILAB secret&at. A stiizgennt six pain: qu&q conzrol approach 
is at presen!r izqlernerited in the laboratories. 

Chntrof!ed chain of custody. 

Operator competence - al1 analysts i=~ust be suitably quaE&d to cq out the 
required arz@sis. 

Certifigi Reference Materials (CKM). The acc~~raq of a series of 

deter&nations is checked against known stmduds. 

- 
D~piicate - 10% duplication is no,mal. 

Quality Control Charts. 

Inter Laboramy TsiiRg - The EnkcnmentaI Limited Laboratories are 
members of the WASP Inxqrohckncy TcsGng Scheme ar,d the W.R.C. 
Aquacheck Scheme. The Laboratory a!so participates in the Eo~ironmenta~ 
Prorection Agency’s I~tercaI.ibra& Programze and is listed on the 
Agemy’s Register or‘ Qua&-y Appro~eci Testing Laboratories issued for 
1999. 

I.n order to est?&lish the &r&on of goundwater misation and :he associated 
hydraulic gad&t, assessments of&e ground level and SW’s at each of the 7 no. 
groundwater monitoring locations on the main SOFA site was conducted. Tnis was 
achi~~I usins an appropriate well &pth monitoring device (electronic) aQd 
s4aTldard survging tec>aiques. The resulting piezomtrric rr,ap is presented in 
Appendix 1. 

The resul- map shows a defined westerly gad&t over the site, with the 
greatest gradients evident at the southerly end of the site (near car-park), wInere a 
clear tighter& of the groundwater contours are evident. 
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The bedrock geology underlying the site is made up of Lower Carbomferous 
Limestones. These rock makt: up part of the B&ysteen Formation @A) and 
consist of fossiliferous dark-grey muddy limestones. 

The in.$dlatim of monitoring boreholes, as part of previous investigations 
undertten around the fhcility in&&& that the dgrth to bedrock ranges between 5.2 
m and 6 N within rhe southern area of the facillity. As part of these investi~ationa 2 
no. adclit-iondl boreholes were drilled (in the Gcinity of the Sitration Plant) within 
the northern area of the facihty. -Bedrock ws encounterecl within both boreholes 
(GS 11 & GS 1.2) at a depth of 3.5 M bgl (&low land ground IeveI) and 2 m b@. 

. 
respetiv4 y- 

The borehcles drilled identiSed the, following litholua within the underlying 
deposits: 

. . 

I&ill Material 0.0 - 0.5 nl ?bfIad&-up clayey ~~ound/concrete 
Glacial Xii OS - 2.GM m‘ stiff sandy ‘silty CLAY, containing 

rounder to sub-rouadiA clasts 
Bedrock 2.01-1.5 Limestone bedrock 

Groundwater vulnerabiliry has not been undertaken by the GSI for County CIare. 
The cguidelines published by the GSI have been used to dlassifqt the area. T%e area is 
underlain by between 2 - 6 me@zs of moderate to low peqneable Quaternary 
deposits and as such groundwater vulnerabifity is classified as Moda-ure - Exrreme. 
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The re.s& of the investigations caqied act by B&d na k&m% Ewirommtal Ltd., 
are presentfxi as Eollows: 

Table 4.1: Results of Field Measurements. taken at Growdyxter Monitoring 
Borehole - 

Table 4.2: Chemical Analysis of Groundwater Smxple 
The Dutch VFR Guidelines Values and MACs (Maximum 

,. Acceptable Concentration (95/83/EC) are listed on e&e right hand 
margin for of t&e comparisoo purposes. 
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Parameter 

if Chloride ms/l - 

i 
I _.. _ 

c2 L <2 I 15/?5 k II 

II 

Acetoae mill 
t 

4.5 
Isopropanol mg4 <OS. :E_‘1’ 

‘Dutch YFR Groundwater Qudity Gsliitelincs: Ta@1 Valws ‘5”~ hxemention V&es ‘ql’ 
Values in Bold Exceed the Maximm A&kssi’oie Concentrations as per the water drinXng water directive 
98i83b?lZC or the Dutch lixervenrion VaIues 
‘See Appmh III for USE?A 524.2 pzramecer list 
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The goundwzW parmeters are corqmered water drinking water directive B/g3iEC 
(Quality of water intended for Human Consumption) and the Dutch VFR 
groiundwarer quality PideIines. The Dutch “S” value or reference valttc can be 
considered as indicative of clean materisl. The Dutch T’ value is that ibol:e 
which the natural fimctio~ of,Toundwater is si@f%antly 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 
(partic.riarly in GS- 11) levels recorded is most likely as a rest& of saline intrusion. 

‘ihe analytical results obtained from the US EPA 542.2 scan for a ranlge of organic 
cbernicd con*aminants (Appendix 111) indicate that there have beea no inputs of 
rhese chemicals from the area adjacent to the Nitration pia.r~t into the underlying 
goundwater. 

- 

A eievation of ammonia was recorded in GS-i i (0.6 mgfi) of -jvt?ich the ‘scurce is 
not currerdly known, however it is possiHe that i? could have originated f?om a 
nearby scrface water drain which fiows tbzough the adjacent ir&strial est2:e. 

III summary7 the groundwater quality recorded (from the parameters analysed) 
from GS-I 1 and GS-12 was af relatively good qua!!ty. A minor elevation of 
armnonia was recorded in GS-I E oi;which the otigin is u&nawn but is most Uety 
to be of a localised nature. Boa monitoring wells displayed elevated conductivity 
levels v.+,icbay be as a result of saline intrusion. 
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List of USEPA 524.5 Compounds 
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Dich.lorodiflourometha?e. Chloromethane 
Vinyl chloride Bromoethme 
C-hlCl~Otdtl~~ TrichlorofIourmethane 
l,l-Dichloroetbene 
trans-1,2-Dictioroethene 
c&--f ,Z-Dicliloro~~ene 
13romoc’hIorome&ine 
1, i,I-Trichlarot - 
1,l -Dichloropropene 
1,2-Dichloroethane & 
1,2-Richloropmpane - 
Bromodichloromethane 
Toluene 
1; !,2-Trichloroethax 
1,3-Dichloropropane 
I ,2-Ribromoetiane 
1,1,2,2-Tetrachloroethane 
m-Xylene 
d-XyleIk 
Bromoform 
Bromobenzene 
n-propyIben%ene 
1,3,5-Trimerhylbenzene - 
tee-Butylbemene 
see-Butylbemene 
n-ButyIbenzenc 
I ,2-D~~romo-3-chIoropro~~e 

~jz$exachlorobutadiene 
1,2,3 Ttichlorobenzene 

. 

Me&yl,ene CNoride 
I, I -Dichloro&ane 
2,2-Dic’rrloropropane 
cx?orofonn 
Carbon tetrachloride 
Benzene 
Trichloroetiene 
Bibromoetiane 
cis-f,3-Dichlaropropene 
Wins-l,3-Dichloropropcne 
Ter,wzhIoroeGxzre ~ 
D~~omochloromekirx 
Chlorobenzene 
Ethylbenzene 
p-Xylem 
Smene 
XSOpiOpJ4b~~~ 

1,2;3 -TrichIoropropane 
Z-~hloro:oluene 
4-Chlorotoluene 
l&4-Ttiethylbenzene 
1,3-DichIo;obenzene 
1,2-Dichforobenzene 
I ,2,4-Trichlorobenzcne 
Na$rthalene 
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A~ac~m~~t 1.5 Ground and lor grsundwatea contamination 
Schwarz Pharma Ltd revised IPCL Application 

Appendix 125.2 

The installation, Sampling and Analysis of 
a number of Groundwater boreholes for 
IPC compliance monitoring at the SIFA 

complex. 
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attachment ILLdot 
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Report No: K207/Rl 

Attention: Mr. John O’Donaghue 
SIFA Ltd., 
Shannon Free Zone 
Co. Glare 

ENVIRONMENTAL DIVISION 

. . 

Mr. Stephen Jones 
Environmental Consultant 

Date: April 1997 

WIAIM STREET, NEWBRIDGE, CO. KILDARE, IRELAND 
4 $1 TELEPHONE: (045) 431201. INT: +353-45-431201. FAX: f045) 431647. INT: +353-45-431647 
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2.1 Borehole instaktion 
2.2 sampling 
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2.4 Quality Control 

3.0 RESULTS 

4.0 DESCRIPTION OF RESULTS 

5.0 CONCtlIJSIONS 

6.0 APPENDICES 

Appendix 1 Detailed Borehole Logs 

Appendix 2 List of Compounds analysed for as per USEPA Method 524.2. 
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WA Ltd., manufacturers of Fine Chemicals and Phamaceuticals for the chemical industry 
is situated in the Shannon Free Zone, Co. Glare. contracted Bord na Mona Environmental 
Division to sample and carry out the required analysis for the annual IPC Licence 
compliance monitoring programme. 

.* 
Following a site audit it wascontended that the design of the existing boreholes GS 01,02, 

O3,04, were unsound with the result that the origInal analysis obtained from previous 
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 
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 Phaima building. ’ 

This report presents a detailed account of the installation, development, sampling and 
analysis of 5 No. groundwater monitoring borehoks at the SIFA main site. 
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2.0 

2.1 

2.2 

The site was visited by a member of the technical stafYf?om Bord na M&I Environmental 
Division and two drill& teams from Irish Geote~hnical Services Limited (IGSL) on 12- 
18/12/96. Ins&&on 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/l/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 instal&ion. AU 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.&n deep bentonite seal was installed over the gravel packer to prevent 
surface infiltration. A concrete su&tce base with a painted, lockable mild steel-pipe (0.5m 
above ground level) was then installed as a surface finish. 

Rearesentative Croundwater Sam~liiq 

Bard ~lla Mha, Environmenti Consulta~y Setices Page 4 

It is well established that the groundwater in the well casing and indeed that in close 
proximity to the well is not representative ofthe general groundwater at a given location. In 
order to ensure that the groundwater samples extracted from the monitoring bores were 
representative of the water held in the subs&&e strata and not water held stagnant in the 
borehole casing it was necessaq to evacuate the monitoring bores prior to sampling. 

The procedure used was to pump the wells until between 3 ‘&d 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 *hii 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 lifI pump” system. This 
system comprises of three main components: 

a. 

b. 
6;. 

High Density Polyehtylene (HDPE) Ris& tubiig 
Stainless steel non return f&X value 
Drive system -Mechanical 
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~%e required length of tubing was cut to allow a Pm excess above the top of the well 
casing. The stainless steel non return foot valve was fitted to the bottom of the tubing and 
inserted into the borehole to the required depth. The pumping operation, car&d out by 
osdating the tubing vertically in the borehole, can achieve discharge rates of up to 5 
litre-s/minute.To eliminate any possibilty of cross contamination, separate tubing and foot 
yalves were used at each monitoring borehole. 

After purging the required volumes fEom each of the monitotig bores samples were 
exiracted for both non-volatile and volatile organic analysis. All non-volatile samples were 
taken in 1 litre polypropylene contiers and returned to the laboratory at 2&C for 
analysis. Traditional methods used for the sampling of organics include the use of Teflon 
bailers or various forms of vacuum pumps. Howwer, excessive turbulence, negative 
pressures or vigorous mixing in the presence of air will purge off volatile organic 
compounds. As a result, spe&lly designed Waterra volatile organic sampling kits were 
used for sampling of organ&. The inertial punip system does not subject the sample to 
vacuum or excessive turbulence and so loss of volatiles is minimised. 

The methodology for sampling of the boreholes for organics was as fbllows: 

A 2Sm long narrow diameter Waterra organic sampling tube was partially inserted 
(Z.&n) into the wider diameter riser tubing. 

Pumping of the riser tube was conducted. 

Pumping ceased and groundwater continued to flow fi+om the narrow bore inner 
tubing due to a siphon effkct (this siphon ef@ct is a result of gravity and not by 
suction therefore loss ofvolatile is minimised). 

Sample from the narrow bore tubing was @led directly into a 25Oml Glass DLUI 
sampling bottle with a l?TJZ stopFred lid. The sampling bottles were brim fikd. 

Separate VOC sampling kits were used at each monitoring borehole. 

Samples were stored at 24°C and transported to Bord na Mcina Environmental 
Laboratories. 
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t 
:; - 

: ‘& 

2.3 Analysis 

All sampIes returned to the laboratory were stored at 4°C. Subsequent analysis of ail 
sampIes was carried out in strict acmrdance with mxgnised standard methods as detailed 
in the TabIe 2.1 below. 

TABLE 2.1. CEEMIC& ANALYSIS OF WATJZR SAMPLES 

Parameter 

PH APHA45OOH’ B 

conductivity APHA2510B 

APHA 2320 B 

Chloride 

Ammonia-N 

I APHA 4500 NO3 D 

Potassium 

Purgable organic compounds 

ASTM D 4192-82 

US EPA Method 524.2* 

See Appendix 3 for list of cornpounds included in this method 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:15:04:10



SPFA IAd. epgsolr( Ph. Icm7m 

2.4 Oualitv 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 
implemented in the laboratories. 

controlled chain of custody. 

Operator competence - all analys& must be suitably qualified to carry out the 
required analysis. 

CJertZi& Reference Mattials (CRM). The awxacy of a series of determinations is 
checked against known standards. 

Duplicate - 100/o duplication is normal. 

Quality Control charts. . 

Inter Laboratory Testing - The Environmental Division Laboratories are members 
of the W.RC. Aquacheck scheme. 
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BORD NA M&JA 
ENVIRQNMENTAI. DIVlSIUN 

Figure 1 

I 
_--- -- 
CONTROLLED Cm OF CUSTODY 

Sampling and packaging of all 
samples carried out by Bord na 
M&a Technical Team: 
S. Jones 

Transport 
1: Dacument I. 
i FOXTII i ‘ 

i 
I, ,,,.,.,..,.................. . . . . ...*. 

--+ 

~TRANSPORT 1 

Transport to laboratory by 
Bord na Mha Technical 
TEUll. 

Sample 
Reception 
Form 

, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

t + 

~ LABORATORY 

Receiving of samples at Bard na M&a 
EnvkonmentaI Laboratory complex by: 
Dr. M. DonIon, S. McGuinness. (Secure 
laboratory complex access to authorised 
personnel only) 

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

Bosd na Mha, Environmental Consultaucy Services Page 8 
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SrnA ELM. Repxt I%. K207rnl 

3,o SrnTS 

The results of the investigations carried out by Bard Na I%na Ewironmental Division are 
presented as follows: 

Table 3.1 

Table 3.2 

Table 3.3 

Table 3.4 

Table 3.5 

IBorehoIe Identification 

Results of Field &asurernents Taken at Each Monitoring Borehole 

Results of Metal Analysis of Groundwater Samples 

Results of Chemical Analysis of Groundwater Samples I 

Results of Organic Analysis of Groundtiater Samples 

GS 03 Adjacent to Tank Farm 

GS04 Open space adjacent to Balancing Tanks 

North of New’pharmsBuildiig 

TABLE 3.2: FIELD MEASUREMEN-I’S OF MOIWI’O~G BOREHOLFS 

Borehole Cond. Temp. Actual Well static water Recharge 
I.D. @S/cm) (“C!) WW@ Level(m) Rate .(cm/mi.n) 

GS 01 0.@9 10.1 2.81 0.88 300 

GS 02 0.872 11.9 3.01 1.11 30 

GS 03 0.996 10.1 2.49 1.67 <l 

GS04 12.86 10.7 4.44 1.88 immediate 

GS 06 OM9 10.4 4.49 0.80 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 OS identikation number has 
been replaced with GS 06. 
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TABLE 3.6:QRGMC GHEMICAE COW=mS GS 04 
US EPA 524.2 

Compound Concentration pgl-’ 
! Bromochloroethane 2421.2 
1 Chloroform/Tetrahydrofbran 
Carbon tetracbloride/l,l dichloropropene 

r 

I 16.7 
1,1 Trichloroethene 
1,2 Dichloropropane 
Bromodichloromethme 

14.9 
92.2 
128.3 

P xylene 
0 xykme 
Styrene 
isopropylbeazene 
1,1,2,2 Tefxachloroethane 
BromobenzeneI 1,2,3, Trichloropropane 
1,4 Dichlorobenzene 

42.8 
17.8 
30.1 
23.9 
40.5 
5.9 
7.1 
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Three of the four existing boreholes which were scheduled to be reinstall4 i.e. GS 01, 
GS 02, and GS 03 were relocated within 1.5m of there original positions. Due to 
encountering bedrock at 1.8m fi-om the surface installation problems were encountered at 
GS 04. It was, therefore, neeessaq to remove the existing casing and install an new 

,-appropriate conftgured unit. It is stressed that GS 04 was designed and installed in an 
identical mzumer to the other boreholes. 

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 
extension. The design and location of same was previously agreed with the EPA 
inspe&orate. 

The locations of the groundwater monitoring boreholes and sampling stations are 
described in Table 3.1. The results of the field measurements and the chemical analysis 
ofthe groundwaters are presented in Tables 3.2,3.3,3.4 and 3.5. . . 

The actual depths of the borehofessampled (Table 3.2) ranged from 3,65 (GS-03) to 
4.60m (GS-01) while-static water levels in the boreholes ranged &om depths of 0.88m 
to 1.88m. 

The results of the investigation confirmed that the design and installation of the 
existing boreholes was unsound and that the restilts~obtained previously may not have 
been truly representative of the grourrdwtiter underlying the site. This is evidenced 
from the analytical results obtained from BorehoJe GS 04 i.e. it is recorded that 
contamination with a variety of organic chemicals has occurred at this location (Table 
3.6). 

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 1oGated 
in close proximity to the drum storage area, (whioh houses a great range of organic 
chemicals), may indicate that the source of the organic inputs, is (or was), associated 
with a leak Tom same. 

The elevated 1eveIs and the large variety of cont&nants recorded in GS 04 would 
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. 
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Furthermore, it is noted that the soil cover and hence the attenuative barrier available is 
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 
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 
anomaly is recommended. 

It is concluded that, with the exception of GS 04, the activities on site are not 
impacting on the quality of the underlying groundwaters. The extensive organic 
chemical contamination recorded would appear to indicate inputs f?om a point source 
such as the drum storage area. 
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1. 

2. 

3. 

4. 

5. 

6 

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

Initiate a series of extended pumping tests to generate the maximum draw down in GS 
-Q4 well bore. 

Generate a maximum cone of depression around this borehole. 

Resample and analyse borehole GS 04 on completion of the extended pumping test . 

Conduct a detailed piezometric mapping assessment of the site in order to establish the 
directional groundwater flow. 

Initiate a detailed bund integrity assessment of the current chemical storage area. 

Conduct a comprehensive hydrogeoiogical survey of the site using standard pumping 
test techniques. This investigation should be designed to establish the perme&iities 
and behaviours of the basic groundwater bearing units beneath present. 
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’ BORlNG RECORD I.G.S.6. 
. . :rjntract: SIFA . Borehole No. GO1 

IO. 3752 

ocationr LIMERICK 

:lient: BORD NA MONA 

I Sheet No. 
Mel hod 

1 of 1 
Cable Tool 

latex 18.12.96 

Description 

‘irm grey SILT with angular stone, made ground 

a’ ..@ . 

_. _- 

.  .  

:‘...+,.;rl: 5:: .  .  .  .  SW; :  
.  - -  ___. - - . . .  -  .  ._’ .  .  .  _. .  -  -  - .  4;~:*t~~,my-‘-~ 

.._-jv.. .  

Zrey SILT and rock fragments 

iOCK {Limestone) 

kna~s 

I 

= 

Red. 
Leve - 

_.-_-. 

nstalled 50mm pipe - tm slotted , 1.8m plain 

nstalled Im bentonite seal and cover 

:hiselling at 2.80 for 45 minutes 
‘laced 1 .O x 1 .O x 1 OOmm concrete slab 

Mller: 

mple/Test Key : U -tube sample. D - disturtred sample. W . wafer sample. S 

- 

Deplh 
m 

1.50 

2.80 

ate 

‘f c- 
-L- 

Lew 
= 

Ref. 

NO. 

er ler 
de 

epth 

7. 

ample 
Type 

bbsen 
ased 

‘epth 

I-I - 3efus 

Depth Fi 

ns 
Jate’r 

mpth 

eld Tests 

PQOmm 
:I m.0.D 

R emaiks 

Vy van-. 
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BOWING FEeORES 
ontract: SIFA _ 

0. 3752 

ocation: LIMERICK 

‘lient: SQAD NA WONA 

Description 

irm grey SILT 

. 
- 

km grey SILT with traces OF peat 

rwwned ROCK 

fates: 17.12.96 : 

hiselling 2.80 - 3.20 = 30mins 

rstalled 50mm pipe 
Mailed bentoniie seal and cover 
faced 1 .o x 1 .a Y 15amm concrete slab 

7 - 

Red. 
Leve - 

-- 

- 

ritkr: 

npleiTast Key : U _ tube sample. D - diiwbed sample. W . water sample. S . 

f 
r Depth 

m 

2.00 

3.20 

ate 

‘T C- 

Ref. 
No. 

er l%v, 
Ok2 

epth 

Sorehole No. 
sheet No. 
Jlethod 
lia. 

B.G.S.k. 

6sa2 

1 of 1 

Cable Tool 
200mm 

hund Level m.0.C 

sample 

Type Depth ?eld Tests 

iater 

epth 
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LG.S.~L. 
antract: SIFA . Borehole. No. GSO3 
0. 3752 Sheet No. 1 of 1 
ocation: LIMERICK Method Cable Tool 
lien!: BORD NA MONA pia. 200mm 
id& l&12,96 /. 

, (_ _..,: I ,_ _’ &%d Level m.Q.D 
&$. ‘, 

-. ,, 1. _ 
:isa,mdes 

Description Re&, en_d Depth : Et&’ .Type DBpth Field Tests 
k&l m, No. 

irm grey brown SILT 

+ ; 
. : 

irm & & grey brown &T ‘.i’ - I 
~ . , .‘: ‘... :’ ;’ ,.. i 1 .#O 

: .: : - 
, 

OCK at 2.40 
2.40 

. 

emarks 

hiselling at 2.40m = OOmins 

Istalled 50mm pipe 

Malled benlonite seal and cover 
oncrete pad 1 .O x 1 .O x 15Omm placed 

Water level observations 

Date Hole Cased Water Rem&s 
Depth Depth Depth 

riller: 

rplelrest Key : U -tube sample. D - disturbed sample. W - water sample. S - SPT. C - GPT. R - .Refu&. v- vane. 
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BORING RECQRD u3.S.L. 
Contract: SIFA . Borehole No. GSW 
NO. 3752 Sheet No. 1 of 1 
Location: LIMERICK Method Cable Tool 
Client: BORD NA MONA Dia. 2OOmm 
Dates: 16.12.96 Ground Level m.0.D 

samples 
Description Ref. Type Depth FwId Tests 

No. 

Two attempts at boring 0 - 1.7~ abortive (Presumed Rock) 

J 

I* 

1.70 

. 

_ 

. 

i 

J 

Remarks Water level observations 
Data Hole Cased Water R8llWkS 

Pulled existing shell casing 
. Depth Depth Dsplh 

Inserted 4.20 metres PVC (slotted) 
lnstalted bentonite seal and cover 
Concrete cwer 1.00 x 1.00 x 150mm placed 
Chiselling bedrock for 30 minutes at each abortive location 

Driller. 

amplefiest Key : U - tube sample. D _ disturbed sample. W - water sampie. S . SPT. C - CPT. R - Refusal. V- vane. 
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contract: SIFA . 

NO. 3752 

Location: LIMERICK 

Client: BORD NA MONA 

Description 

Brown/grey r&y CLAY 

.ROCK at 4.60 

Remarks 

Installed 50mm pipe - 2m slotted , 2.6m plain 

Installed bentonite seal and cover 
Concrete base 1.00 x 1.00 x 160mm placed 

Chiselling In rock for 30 mins. 

Driller: 

;ampleKest Key : U - tube sample. D - disturbed sample. W - water sample. S - 

Sheet No. 

Method 
Dia. 

1 of 1 
Cable Tool 

200mm 

ter lev observ, 

iz- :ased 
lepth )epth 

‘T. F 

?eld Tests 

ns 
later 

epth 

lenwks 
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- 

APPBNDIX2 

List of Compounds analysed for as per USEPA Method 524.2. 

DichlorodifIouromethaue. 
Vinyl chloride 
Chloroethane 
1 , l-Diehloroethene 
trans-1,2-Dichloroethene 
cis- 1,2-Dichloroethene 
Bromochloromethane 
l,l,l-Trichloroethane 
1,f -Dichloropropene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
1,3 -Dichloropropane 
1,2-Dibromoethane 
1,1,2,2-Tetrachloroethane 
m-Xylene 
o-Xylene 
Bromoform 
33romobenzene 
n-propylbenzene 
1,3,5-Trimethylbenzene 
tert-Butylbenzene 
se0Butylbenzene 
n-Butylbenzene 
1,2-Dibromo-3-chloropropane 
Hexachlorobutadiene 
1,2,3 Trichlorobenzene 

Chloromethane 
Bromoethane 
Tricbioroflourmethane 
Methylene Chloride 
l,l-Dichloroethane 
2,2-Dictioropropane 
Chloroform 
Carbon tetrachloride 
Benzene 
Trichloroethene 
Dibromoethane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
p-Xylene 
Styrene 
Isopropylbenzene 
~,2,3-TticS%oqxopane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2,4-Trimethylbenzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 

0 

. 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:15:04:11



\ \;; !. i \ WAREHOUSE \ 

i 
Fence- ! 

, -., -a 
’ . . r+,ES-OS     

    
    

    
    

For
 in

sp
ec

tio
n p

ur
po

se
s o

nly
.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:15:04:11


