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Overview and Conclusions of the Inter-Agency Investigations

This document comprises the report of an Inter-Ageanvestigation into animal health problems oraarf near
Castlecomer Co. Kilkenny (the Index Farm). It smisthe background to events which led to a joimestigation
being carried out by the Department of Agricultufesheries and Food, the Environmental Protectigengy,
Teagasc, the Health Service Executive, and Kilke@aynty Council, and provides a synopsis of thenmai
findings from each of the Agency investigations.

Having considered the findings of each of the Agerantributions to this investigation, the followjiare the
overall conclusions of the Inter-Agency Group:

«  The results of extensive environmental and animahiestigations have found no evidence to indicate
that environmental pollution caused ill thrift and poor growth rates in animals on the Index Farm.

«  There was no evidence that Cadmium or Fluoride weravolved with ill health of animals on the Index
Farm.

«  The problems on the Index Farm were likely to havéeen multifactorial in origin. The Department of
Agriculture, Fisheries and Food Veterinary Laboratay Service investigations up to mid-2006 identified
a number of common disease conditions which coulateount for much of the occurrence and severity of
poor animal performance. The Epidemiological studie carried out by the Department of Agriculture-
funded Centre for Veterinary Epidemiology and RiskAnalysis (based in University College Dublin)
also concluded that the problems were likely to beulti-factorial in nature — while at the same time
finding no evidence to suggest involvement of fluate or cadmium toxicity.

« Teagasc investigations concluded that while the $®bn the Index Farm were difficult to farm, the
nutrient status of soil and herbage was not radic#} different from that found on many farms in
Ireland. General farm practices were not dissimilarto those found on many farms in Ireland. These
factors could not be used to explain the poor thrifthat was experienced by animals on the Index Farm

«  The Health Service Executive investigations did natlentify any increase of human illness or unusual
patterns of human iliness in the area.



Part One — Background To The Investigation

BACKGROUND

The farm in question is a mixed dairy and dry-steckerprise with about 200 cattle on about 79 hestdt is
situated about one kilometre from Castlecomer Gielny. A brick factory adjoins one field at therth-western
part of the farm (Figure 1).

“f“@%‘g}”"’?““ ng‘e_rlo p_lcr=
| _\AF_’ = ./_r ..J.' ,*. J

‘u’jﬁ!rr
N

X

8

o, i } s

LT S r .
£ 1 ) ': . .\;.,;_ ! I-;"_ /_-r & L
s d i’;& —':‘7%__“ =

e eeoy

Figure 1: Index farm shown in red. Location of brid factory indicated by blue oval.

The herdowner reported that the farm has had arhisf animal health problems going back to thdyeh®90s.
These have been characterised by ill-thrift andviroetardation (stunting) in calves and growingrais, as well
as periods of high calf mortality rates and podk pioduction in cows.

Kilkenny Regional Veterinary Laboratory (KilkennyWR) first visited the farm in January 2003 followjra
request by the herd owner’s veterinary practitioridre local Teagasc office commenced investigatiots
animal nutrition, general management, and husbaodrhe farm in February 2003 at the herd ownergiest.
Kilkenny RVL and Teagasc undertook joint and indegant investigations throughout 2003. In the |gtent of
2003, an over-winter feeding trial was undertakentlte farm to monitor animal weight-gain more clpsé
further age-matched animal feeding trial was uder on the Index Farm — with a matching trial amearby
control farm - over the winter of 2004-2005.

Staff from University College Dublin (UCD) VeterinaSchool (accompanied by personnel from the Depant
of Agriculture-funded Centre for Veterinary Epidetoigy and Risk Analysis based in UCD) also visttieel farm
in April 2004 at the request of Kilkenny RVL.

Because of the farm’s proximity to a brick factdiges of investigation had, from the beginningjlinied possible
animal toxicity due to environmental pollution fraime factory. The Veterinary Laboratory Servicei¢ological
investigations concentrated largely on fluoridethés is known to be generated as part of the brieking process

- and to a lesser extent cadmium, lead, arsenidybmenum and zinc. The investigators were also in



communication with the EPA, which was responsibtenfionitoring compliance of the brick factory wihmission
limits set by the Integrated Pollution Control Lice.

Owing to both the severity and intractable naturéhe problem, and because of the possible invobrénof
environmental pollution, an Inter-Agency Group veamvened in June 2004 in line with tReotocol For The
Investigative Approach To Serious Animal/Human Health Problems'. The Inter-Agency Group (IAG) comprised
the Department of Agriculture, Fisheries and Fobehgasc, the South Eastern Health Board (HSE 2i0@a8),
the Environmental Protection Agency, and KilkenrguBty Council. The IAG was chaired by the Departhtdn
Agriculture, Fisheries and Food (DAFF), and itstfimeeting took place on th& 8uly 2004 in Kilkenny. The
IAG subsequently met on a further five occasior®d @ctober 2004, 30 August 2005, 1% March 2010, 20
April 2010 and July 192010.

Following the initiation of the inter-agency invigsttion, DAFF Veterinary Laboratory Service (VLS3)dTeagasc
continued their on-farm involvement in relationaieimal production and health matters. The focuhefEPA's

role in the inter-agency investigation from July020onwards was to examine emissions from the nearibi

factory to determine if environmental pollution fnigbe contributing to the animal health problembeil
investigations — some of which were carried outdnjunction with Teagasc - included emissions nawiniy and
modelling, soil, herbage and water analyses, asasatcological surveys of lichen and trees. Th& H&iewed
reports produced by the group, together with relevessociated information. In addition, the HSE géu
information on any increase in, or unusual pattefisiuman iliness in the area, and investigatettems about
human health expressed by local residents

Kilkenny County Council participated in the Inteengy Group in a supporting role having regard dcsiaitutory
responsibilities for the quality of public drinkingater supply in the area, and also its local kedgé of the area

DAFF VLS investigations on the farm continued ttgbout 2005. Bovine mortality on the Index Farm wasch
higher in 2005 than in previous years, providingtHer material for pathological examination. Patigyl
investigations in 2005 included active selectiomagfresentative cases for elective post mortem ieedions. In
the latter part of the year, DAFF funded an animzdlth programme for the farm - which included rtiast
control, calf vaccinations, provision of calf hutshfor the 2006 calving season, as well as pravisfadvice on
enhanced biosecurity. Direct involvement of DAFFS/&taff in on-farm investigations concluded in Asig2006.

A report on the findings of DAFF VLS investigationg to mid-May 2006 was completed in June 2006. él@wx
this report was not published at the time due tealons from the herdowner. Publication of theorépas
subsequently withheld by DAFF pending the outconfieam appeal by the herdowner to the Information
Ombudsman against its release on grounds of dipoterpretation and detail. Following confirmatioh the
Department’s willingness to meet the herd owner distuss the issues raised in his correspondehee, t
Information Ombudsman wrote to the Department @8gust 2007 stating that the case was regardelbsead,
and so allowing publication of the report. The nmepbetween Department representatives, includib§ wtaff
involved in the farm investigations, and the herdemtook place in August 2007.

In July 2006, following a meeting with the herdowaed related interests, the Minister for AgrictétuFisheries
and Food commissioned the DAFF-funded Centre faeNfeary Epidemiology and Risk Analysis (CVERA)
based in UCD to conduct further epidemiologicaldis into the problems on the farm. The CVERA
Epidemiology Report was completed in December 20@@d was presented to an IAG meeting ofi Warch
2010. An Addendum to the CVERA report was subsetjuesleased on the DAFF website in April 2010. The
CVERA summary report of its investigations is ird#d in the present IAG report.

! Available on the EPA website at:

http://www.epa.ie/downloads/advice/general/EPA grrol investigation_animal_human_health.pdf




Part Two — Investigation Summary Reports

The following comprise the summary reports submitty the investigating bodies identified in thepegive
report titles.

DEPARTMENT OF AGRICULTURE, FISHERIES AND FOOD

1 — Veterinary Laboratory Service Animal Health lestigations

This is a summary report on the investigationshey\eterinary Laboratory Service (VLS) of the Dépent of
Agriculture, Fisheries and Food (DAFF) into anirhablth problems on a farm near Castlecomer, CéeKily.
The report covers the period from January 2003 wieterinary staff from the Department’'s Regionatéfinary
Laboratory (RVL) in Kilkenny first visited the farnfollowing a request by the herd owner’s veterinary
practitioner, up until May 2006. The VLS on-farnvéstigations concluded in August 2006. The fulloreps
available on the DAFF website at:

http://www.agriculture.gov.ie/media/migration/puations/2010/report on Dan Brennan's Farm in
Castlecomer.pdf

The affected farm is a mixed dairy/dry-stock entsgpwith about 200 cattle on about 79 hectaresa#t reported
to have had a history of problems with high calftality rates, ill-thrift and growth retardationtifsting) in calves
and growing animals, and poor milk production imsoCalf mortality was reported to have been paldity high
in the years 1998 to 2001 (approximately 70 catepsrted to have died in that period).

As the farm is adjacent to a brick factory, andlasrides are known components of brick-firing esiiss, the
possibility that fluoride toxicity might have beeontributing to animal health problems had beeringyortant
component of the investigations since the start.

The VLS investigations into general animal headues identified a number of significant diseaselitions on
the farm which were likely to have contributed toop animal performance. The most important of these
comprised infectious pneumonias, salmonellosistitisasand bovine virus diarrhoea infection. Altlybuclinical
respiratory disease was not reported to have beesj@ problem in calves or growing animals, inigegtons in
2005 identified chronic and sub-clinical pneumoagbeing a significant problem when elective posttem
examinations were performed. Several cases of pmeiandentified in weanlings on post-mortem exartigmain
2005 were of a chronic nature and are likely toehaniginated in the calf-house. Mixing of age-greupthe calf-
rearing house, as well as not isolating sick ehiiifty animals, were identified as factors liketyhave contributed
to the extent and persistence of the infectiouslitions in young animals. The identification$&#lmonella Dublin
infection in the herd was also regarded as sigmifién the context of calfhood diseaSalmonella Dublin had
previously been identified as a cause of abortid2000.

Significant factors identified as contributing togs milk production included the high age-profifetlee cows, and
mastitis. Parasitism, i.e. liver fluke infestatiémalso likely to have had a negative impact olk iyield at times.
Poor cow condition post-calving was also considdmede a contributory factor to poor peak yieldssome
animals.

While low to marginal blood copper, magnesium aglérsium values were recorded at times in animalaobus
ages, these were generally seasonal in naturecdrmbmsidered to have been of primary significanaelation to
the main animal health problems reported. Due &ltital geology, the farm was known to be of maalgin
selenium status.

Animal performance was generally poor in feedimggrcarried out on the farm in conjunction withe§asc in the
winters of 2003/2004 and 2004/2005. The lattel ingluded age-matched groups on a Control farntofaing to
the Teagasc report on the 2004/2005 trial, the peoformance of animals on the affected farm cawdd be
explained by feed intake, management and housing.

A number of management changes were introducetieofatm in the latter part of 2005 in responsertgaing
findings of the VLS investigations. These included:

«  Milk recording which commenced in May 2005 to supgomastitis control program.

«  Support for a comprehensive herd health progransiwédmmenced in September 2005.



- Provision of calf-hutches for the 2006 calving seet® allow calves be segregated and reared iardje
health-based groups.

«  General advice and literature was provided wittarégo herd health, biosecurity and disease managtem

Animal health and production had improved in thstfiive months of 2006 — i.e. up to the date ahptetion of
the VLS report. Calf health had been good — argiwlais reflected in improved growth rates. Only tatf deaths
were recorded up to mid-May. Milk production andalify also improved. However, evidence of contirguin
disease in the most stunted animals in the growgalees born in 2006 was noted by laboratory stéff visited
the farm in July 2006.

VLS investigations into fluoride toxicity comprisedtensive clinical, pathological and analyticahemnations on
animals, carcasses, and biological samples fromadsion the affected farm. Animals of all ages we@mined

for signs of fluorosis on visits to the farm frond@B to 2005. These comprised examinations for tktele
deformities, lameness and dental abnormalitiedegl#taleformities suggestive of fluorosis were olaserved, and
lameness was not a feature of the problem. Althangthnces of dental abnormalities were obseniesl staining

and pitting of teeth — these were similar in degaad frequency to those found in a contemporanabattoir
study of normal animals from various locations. Tdegree of dental wear in some cows on the farm was
consistent with the age profile of the herd whial been high up to 2005.

Post-mortem examinations were carried out on athfdeaths (bovine) from the start of the invesigaup to
early 2006. No skeletal lesions suggestive of ftlotoxicity were found as part of these gross ranctoscopic
investigations. Elective post-mortem examinationsrevalso carried out on four animals identified the
herdowner in 2005 as representing typical exangfléise growth retardation aspect of the problemkil®\bones
from several animals had changes consistent wéih ghowth-retarded status, no lesions of fluoregsse seen.

Samples of blood and urine from live animals, a#l a& bone and teeth from post mortem examinatioese
collected for fluoride analysis as part of the stigations from 2003 to 2005. Fluoride concentratiavere within
normal ranges. No samples had fluoride concentraoggestive of toxicity.

In conclusion, while the results of the DAFF VLSréstigations did not identify a single cause whiglght
account for the animal health and production proklen this farm, the incidence and severity of mlmer of
common disease conditions identified could accéammuch of the poor animal performance. These cmeg
systemic and respiratory infections in young armhgng animals, mastitis, parasitism and the agéleraf cows.
The VLS toxicological investigations concentratedgkly on fluoride - and to a lesser extent cadmilead,
arsenic, molybdenum and zinc. Extensive clinicathplogical and toxicological investigations showed
evidence of toxicity.

2 — CVERA Epidemiological Investigations

Epidemiological studies of poor animal performancen a farm in Castlecomer, Co. Kilkenny: submitted o
the Minister for Agriculture, Fisheries and Food, December 2009.

This is a summary report by the CerfoeVeterinary Epidemiology (CVERA) of their coritition to the Inter-
Agency investigations. The full CVERA report is dable on the DAFF website at:

http://www.agriculture.gov.ie/animalhealthwelfamg@e miologyandriskanalysisreport/#d.en.38277.

An Addendum to the report is at:

http://www.agriculture.gov.ie/media/migration/aniimealthwelfare/epidemiologyreport/AddendumCastleedin
VERADb.pdf

Background

Production problems and stunting of cattle havenlmegoing on a farm in Castlecomer, Co. Kilkenoy hany
years. A large number of studies and investigatitage been reported by a number of state agenoiesther
parties since 2004. The investigations by the sigincies have been coordinated by an Inter Ag&moup
(IAG) comprising representatives from the Departmeh Agriculture, Fisheries and Food (DAFF), the
Environmental Protection Agency (EPA), TeagascthedSouth Eastern Health Board/HSE. A number afietu
have been conducted on behalf of this groupreasewed in theOverview of the main CVERA report.
Veterinarians from University College Dublin (UCDipcluding the DAFF-supported Centfer Veterinary
Epidemiology (CVERA), first became involved in thisestigation in early2004, at the request of staff from the
Regional Veterinary Laboratory in Kilkenny. Thiszolvement was formalised in early 2006, when C\ERas
asked by the Minister ofgriculture, Fisheries and Food to undertake epidimical studies relevant to the



problemon the Index Farm. The current report details &sesf epidemiological studies carried autd an
overview of these and all other studies carriedodate.

Conclusion

A number of element deficiencies were identifiedai, herbage and cattle on the Index Farm, inetudalcium,
copper, selenium, zinc and, to a lesser extenindo@imilar concentrations were measured on dtrets in the
area, where problems of poor animal performancenioadbeen reported. Observed soil conditions (Ibiy uigh
liming requirements) are known to adversely affaetavailability of essential elements. The conditieported on
the Index Farm is not responsive to selenium (8pplementation, consistent with an aetiology marmulex
than Se alone. A number of animal health conceere wdentified on the Index Farm prior to 2007 hvétverse
effects on animal performance. Since 2007, howekierpotential for such effects had been substynteduced
following the introduction of robust preventive rsaees, i.e. the DAFF-funded animal health prograntinag
commenced in the latter part of 2005 and early 2666 as a consequence of intensive veterinarydsjoam by
members of the project team and the farmer's owwafer veterinary practitioners. There was evidente
background cadmium (Cd) exposure among cattle errttiex Farm, based on an assessment of Cd inykidne
samples in 23 animals during 2003-2005 and 2009veier, these concentrations are not of toxicoldgica
significance based on current knowledge, and waoldbe expected to adversely affect animal heBltorine
was present intermittently, but not at concentreticonsidered detrimental to animal health.

This investigation sought to address two relatesbtions about this case: the possible cause (kg girbblem and
reason(s) why this problem appears to cluster, bottime and space. It is likely that this is a tifattorial

condition. A number of factors have been describatl undoubtedly have some influence on the pedona of
cattle on the Index Farm. However, no comprehensngerstanding has yet been established to fufija@xthe

epidemiological presentation of cases, in partictia localisation of cases to the Index Farm dedtémporal
distribution of periods when negative performanees wecorded.

Addendum to ‘Epidemiological studies of poor animalperformance on a farm in Castlecomer, Co.
Kilkenny’: submitted April 2010.

In December 2009, a report titled ‘Epidemiologisaldies of poor animal performance on a farm intl€easmer,
Co. Kilkenny' was submitted to the Minister for Agylture, Fisheries and Food by the Centre for Kiedey
Epidemiology and Risk Analysis (CVERA), Veterin&giences Centre, University College Dublin. At tinge of
submission, a number of issues arising from thdiesuwere still incomplete. These related to cadmiGd), and
the two Cd patterns that were discussed in thetiépoluding:

1. Background Cd exposure which was measured throughout a number of studidéisei report, with respect to
whole blood Cd in cattle fror&udies 1 and 3, and kidney Cd in cattle fro®udy 5.

2. Acute Cd excesswhich was measured during relatively short spetifie periods irRudies 2 and 3, in two
animal study groups, located on the Index Fe@udy 2), or on the Index Farm and on an ‘unaffected’ famr@€o.
Meath, 112 km from the Index Fari&dy3).

In the original report, as described in Beerview, our conclusion was that the acute Cd excess sbmgizally
implausible, and therefore most likely invalid.

The objectives of this addendum were:

«  To further investigate the acute Cd excess:

1. by determining, in conjunction with the testingdedtory (IAS), the validity of these
measured peak Cd results.

«  To further investigate the background Cd exposure:

2. by determining Cd concentrations in herbage sangalescted during April 2007udy 4)
as a possible route of Cd exposure for grazing aisirand

3. by reconstructing the air dispersion models preskint theOverview, Appendix 6, with the
specific purpose of quantifying absolute valuepaiential Cd exposure on the Index Farm
in both air (exposure through inhalation) and asgland (exposure through ingestion)
following dry deposition



Conclusion

In conclusion, results confirmed contamination dgithe original extraction process as the reasothéobserved
acute Cd peak. The results from further analysth®fwhole blood and herbage samples, and frormtdelling

of the effects of Cd emissions from the nearbylbféctory (Ormonde Brick), indicate that Cd does ayapear to
be present at concentrations that could be toxgicddly significant from an animal health perspeetbased on
current knowledge.

TEAGASC ANIMAL PRODUCTION INVESTIGATIONS

Teagasc were involved in three parts of this ingaton:

1. Animal feeding/nutrition trials in 2003 to 2005.
2. Trace element analysis of materials in gutterssaatiments from a quarry pool taken in October 2004.
3. Soil and Herbage investigations in April and Setten2007.

1 — Animal feeding trials

Over winter feeding trial 2003-2004

An assessment of weanling performance over thewaft2003-2004 showed:

1. Animal performance to be unacceptable - 0.32-0glARG for 142 day period.
2. Inappetance did not appear to be a problem orathe f
3. Forage quality was moderate.
4. Housing was reasonable.
5. Management on the farm was adequate.
Conclusion

The factors listed above did not sufficiently expléne serious nature of the ill-thrift on thisrfar

Following a visit to the Index Farm in Septembeb20a Teagasc expert gréugoncluded that the level of
management and nutrition was acceptable and catldxplain the severity of the depression in mil&duction
and growth rate on the farm, as presented andwadgsen the day. The group suspected that extemnadrs may
have been contributing to the problem and suggehtdfactors including the presence of heavy ragtahter
guality and animal performance should be explored.

Over winter feeding trial 2004-2005

A feeding study was conducted over the winter @420005 with the objective of quantifying dry maitgake on
the Index Farm, to investigate the effects of sewrfcsilage and location of housed animals (oriridex Farm or
on an external farm five miles away) on animal perfance.

Regardless of forage used:

1. Weanling performance was acceptable (0.66 kg ADGhe external farm.
2. Weanling performance was poor on the Index Far88(kg ADG).

3. General observations on the housing at the Index B a Teagasc expert showed the housing fasilitie
to be adequate for weanlings.

4. Feed and water intake was normal on the Index Farm.
Conclusion

Feed intake, management and housing did not exglaiiti-thrift on the Index Farm over the wintdra®04/2005.

2 Teagasc Expert Group: Bill Costello (Teagasc Kilig, Siobhan Kavanagh (Teagasc Kildalton), Mich@etly (Teagasc
Kilkenny), John Murphy (Teagasc Moorepark), PhilgRs (Formerly Teagasc), Jim Crilly (Teagasc Moarkp
Accompanied by Donal Toolan (Regional Vet Lab, Kilky) and Pat Kelleher (Regional Vet Lab, Kilkenny)



2 — Trace element analysis of materials in gutterand sediments from a quarry pool taken in Oct 2004.

The aim of the study was to determine the cadmniakel and thallium contents of materials takemfrine roof
gutters of the Index Farm and from a quarry pool.

Key Findings:
1. Thallium levels in all samples were below the ligfidetection by ICP.
2. Nickel levels did not indicate elevated levels.

3. The cadmium levels in the two samples of roof guttatent were 0.86 and 0.90 mg/kg, respectively.
If the gutter content was representative of sailshe farm, then they were above the normal raoge f
soil of up to 0.80 mg/kg.

Conclusion

While this was a very limited study, the findingslicated the need for further investigation oftedmium status
of the Index Farm (soil, herbage and animal).

This conclusion led to the soil and herbage sucemducted jointly with CVERA in April/September 200

3 - A Survey of essential elements and heavy metatsa small area encompassing the Index Farm in Ajr
and September 2007.

The aims of the study were to:

- Determine the concentrations of a number of elesientuding heavy metals in soils and herbage sesripl
a 2.5 square meter grid pattern of the Castlecéageau surrounding the Index Farm.

- Relate the concentrations of the elements fouthatjve to their potential to impact on animal penfiance.

- Examine if element excess or deficiencies are piatBnimpacting on animal performance on the Index
Farm.

Key Findings:

1. The Castlecomer soils are challenging for intensigdculture and the soil nutrient status found was
typical of that found in these types of soils. $il was variable but tended to be low, with a mgdrof
5.48.

2. Calcium, copper, selenium and zinc concentratioesewelatively low, although these conditions were
not dissimilar to those found on other farms iralnel.

3.  Mineral status in herbage reflected those in saitgper, selenium and zinc tended to be low. These
results were not dissimilar to those found on ofaens in Ireland.

There was no evidence of excessive fluoride indgpeb

There was no evidence of excessive cadmium in aoligrbage.

Overall Conclusions of the Teagasc investigations

While the soils on this farm are difficult to farthe nutrient status of soil and herbage were anditally different
than those found on many farms in Ireland. Sinyilathe general husbandry was no different from ftvabd on
many farms in Ireland. These functions could notiged to explain the poor thrift that was expemghioy animals
on the Index Farm. While early investigations susge that cadmium levels were a possible caugeedfiithrift,
no evidence of elevated cadmium was found in aespEnt detailed survey of the soils and herbage.
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EPA INVESTIGATIONS

Summary report of the work completed by the EPApast of the inter-agency investigation
of animal health in Castlecomer, Co. Kilkenny

Background

The Environmental Protection Agency (EPA) was disfabd under the Environmental Protection Agency, Ac
1992. It became operational in August 1993.

Ormonde Brick Limited was established in 1968, rahIClay Industries, but in 1988 it was boughtthy CRH
Group and its name changed to Ormonde Brick Limidte only product manufactured at the site isiffgic
brick. Production at the facility has declined frenpeak in 1999/2000. The production of brickshat®rmonde
Brick facility ceased for periods in 2007 and 20881ce the 19 of December 2008 there has been an indefinite
cessation of production at the facility.

The EPA granted an Integrated Pollution Contrarize to Ormonde Brick Limited in 2001. The IPC Ince set
emission limit values for sulphur dioxide, partatals, oxides of nitrogen, fluorides and chloridd®e limit values
were based on the requirement that emissions wmatlcause significant environmental pollution. Thegere
determined using air dispersion modelling to matiel maximum emissions from the facility and predia
resulting ambient air ground level concentratioFise predicted ambient ground level concentratioesevthen
compared to National Ambient Air Quality Standaagsl to the German TA Luft Air Quality standardghaf time
to ensure that the ambient concentrations woul@éxoted these standards.

The EPA sought to investigate the possibility #ratironmental pollution was occurring in the aiaaa level that
might cause, or contribute to the animal healttblemms on the Index Farm. The approach adopted asedbon
the hypothesis that if environmental pollution wadactor, then this pollution would most likely loé an
atmospheric nature — thereby resulting in poogaality, and/or harmful levels of pollutant depsgin farm land.

The main potential pollutant in atmospheric emissirfom Ormonde Brick Limited is fluoride, as tHays used
in the manufacture of bricks contain fluorides. Jédhdluorides are released from the clays duringdiabove
600°C, and are emitted into the atmosphere mamtydrogen fluoride.

Key findings
The work completed by the Environmental ProtecAgency has established that:

- Air dispersion modelling predicted that ground lesancentrations of fluoride at the farmyard, amdhie
vicinity of the factory are within the relevant guality standards.

« In 2006, two ambient air-monitoring stations werstalled at the farmyard, and at the boundaryeBttick
factory. Both fluoride and sulphur dioxide levelsre found to be well within the relevant ambienigaiality
standards, and supported the air dispersion model.

«  The EPA has monitored the emissions from thisifgaince 2003. Results of fluoride monitoring from
Ormonde Brick Limited have indicated elevated Is\lfluoride; however, they were not considereldgo
causing a significant environmental impact. No rtanimg for fluorides has taken place since 200@, uthe
closure of the factory.

« As part of the investigation, air emissions from factory were sampled, and analyzed for a range of
parameters. These included:

- Heavy Metals

- Dioxins

- Polycyclic Aromatic Hydrocarbons (PAH's)
- Polychlorinated Biphenyls (PCB’s)

- Volatile Organic Compounds (VOC's)

- Silica

- Condensable particulate matter.

All parameters were found to be below the reletargsholds (Danish EPA and German TA Luft), or degmot
significant.
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A soil and grass monitoring program was conductédealndex Farm and two neighbouring farms. The
results indicated that levels of fluorides, heawstats, and trace elements were typical for nondged Irish
agricultural soils. Fluoride levels in grass weetolkv the World Health Organization long term averag
tolerance level.

An ecological assessment was carried out by rdsearfrom the Aquatic Services Unit at UCC of the
emissions of airborne fluorides, to determine éréhwere notable impacts in the vicinity of thetdag. The
study determined that within a radius of about 80@he factory had a bearing on the abundanceygedof
lichens present or absent. However, with increagisigince, no definite trend in lichen diversitgan
distribution could be related to the factory. Linedrom the main part of the Index Farm appeardzto
unaffected by emissions from the factory.

Tree surveys were carried out in 2005 and 2007rbfeBsor Gardiner (ex-UCD, now retired). Damage was
found to some trees in the 2005 survey, which apgea have been caused a number of years eatlier,
most of the trees had subsequently recovered. $aaf&ardiner could not identify the cause of thealge.
The levels of fluorine in the leaves were not digant, and the levels of fluorine in damaged andamaged
trees on the farm were the same. The 2007 treeséound damage more specific to whitethorn trédsle

it was concluded that the damage was consistehtpsitution damage, no agent that might cause déhneadje
could be identified, and it was speculated thatrtxe damage found in the 2007 survey might haee dee

to a combination of meteorological factors and ik quality. The EPA was advised that damagesstre
were not the most fluoride sensitive type, andeheere no elevated levels of fluorides found inl#ases.

Surface water and groundwater samples were takemédysis, and while some bacteriological
contamination was evident, this work found no en@eof pollution from Ormonde Brick Limited, or
historical mining activities.

Ormonde Brick Limited has made a number of sigaifiqprocess modifications that have led to a réatudh
emissions from the plant. These process modifioatiocluded; changing from oil to natural gas if1,9
switching from two kilns to one kiln in 2001, antstalling an exhaust gas recirculation system 0520
improve the re-absorption of fluoride gases indhed green bricks at the heating up end of ifhelk
response to licence requirements, process optilrizat the plant has resulted in a reduction iorftie
emissions of approximately 50%.

Ormonde Brick Limited installed a continuous engasi monitoring system (CEMS) to demonstrate ermssio
reductions using process optimization. No abnopratess events have been identified since the orométs
installed in 2004.

The Agency reviewed the production records, andiB®S (Material Safety Data Sheets) for the raw
materials used at the factory. The fluorine conitetite shale and fireclay are typical for suchariats
(average concentration in shale of 600 mg/kg, ajaitypical range of 300-800 mg/kg, and average
concentration in fireclay of 300 mg/kg, againsg@idal range of 200-1100 mg/kg). Nothing unusuas wa
noticed in the constituents of the raw materiaésiuia the factory, compared to typical raw matsrfat brick
manufacture.

The EPA has carried out dispersion modelling ohaach emissions from Ormonde Brick Limited. The
model files used were identical to those employetié epidemiology report, but with the additioatth
particulate emissions were included in the assessiaed deposition modelling (wet and dry) of madttte
cadmium was carried out. Dispersion modelling afnseum emissions indicated that ambient (airborne)
cadmium concentrations and cadmium depositiondargt were within target values. Given the consargat
assumptions in the model, it is considered thatttgeno likely significant impact associated witdmium
emissions from Ormonde Brick Limited.

Results from grass and soil analysis for cadmiunoborate the findings of the dispersion modethas
results were within typical expected ranges fdahd, suggesting no significant cadmium deposition.

In 2009, an assessment of the levels of cadmiuthreimaw materials was completed. The assessment
identified that the percentage of cadmium in the maaterials was very low, and therefore it wasanot
parameter that would be present in emissions tegmjficant extent. Furthermore, analysis of cadmi
levels in the final product compared to the rawariats demonstrated that there was a negligibledbs
cadmium to the atmosphere from the process. Oubisltlata indicated that cadmium emissions from
Ormonde Brick Limited had not resulted in any digant environmental impact in the vicinity of the
installation.

In 2007, the Agency engaged a UK EA, a US EPA xadl¢ EA air expert, and an industry expert from
CERAM to conduct a peer review of the work of tipe@tions at Ormonde Brick Limited, and the EPA’s
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regulation of it. The project included a visit ton@nde Brick Limited, as well as a review of théoecement
and licence application files. Overall, the revimwnd that the EPA had carried out an extensiveusnof
well focused work to characterize, monitor and miae air emissions from the factory. The reviewnidu
that Ormonde Brick had responded positively toBR&'’'s requirements, including the carrying out a
comprehensive program of improvements to reduceifia emissions by optimizing kiln process condiio

Overall Conclusion of the Environmental ProtectionAgency investigating team

Based on the significant amount of work commisgioaad completed by the EPA, as part of the intenag
investigation, and the findings outlined aboveisithe Agency’'s conclusion that the environmentapact of
emissions, particularly fluoride associated withm@nde Brick Limited are not sufficient to causensfigant
environmental impact, or animal health problems.

HSE INVESTIGATION

HSE Summary Report of work carried out as part bktinteragency investigations of animal
health in Castlecomer, Co Kilkenny.

The Health Service Executive, and previously thaetls&astern Health Board, has participated innteragency
group that was set up in 2004 to look at animalth@athe Castlecomer area. HSE representatioss the Public
Health Department and Environmental Health Sertimee participated in the interagency group. The H&&
reviewed reports produced by the group togethdr reievant associated information. In addition H&E sought
information on any increase or unusual patterndiwhan illness in the area and investigated concabosit
human health expressed by local residents. No esidef any increase or unusual patterns of huriraess in the
area was found.

In 2004 the SEHB contacted General Practitionethérarea and asked if they had noted any unusstalnices or
patterns of human illness in the Castlecomer areany increase in illness. GPs were contacted aga?®05,
2006 and 2009. But there was no evidence of amgaise or unusual patterns of human illness.

In 2005, 2006 and 2007 concerns were expresseaathyresidents of increased cancer in the Castlecamea. In
2006 the HSE reviewed the National Cancer Regsthdistics for 1994-2002 and discussed with lodas ®ut
found no evidence of a cancer cluster in the Camther area. Also, in 2006 the Health and Safetyhatitty
undertook an investigation of recent cases anddfaumlink between reported cancer deaths and wgiikirthe
Ormonde Brick Factory, Castlecomer. Additional Na#l Cancer Registry data (1994-2004) was revidvyeithe
HSE in 2007, but again there was no evidence afhaer cluster in the Castlecomer area. A furtha@eve of the
data was undertaken in 2009 for the years 1994-a6d6n 2010 for the years 1994-2007, and agair thvas no
evidence of increased cancer levels in the Castlecarea.

Cancer is a common disease and cause of deatheaptean become concerned that there appearsattigé
rate of cancer. Cancer is ranked as the secondanoshon cause of death in Ireland and is respanfibll in 4
deaths. Nearly 1 in 3 people in Ireland will expade cancer at some stage in their lives and beeydars cancer
will affect about 3 out of 4 families. A ‘canceuster’ is defined as an unusual number of canaangrong during
a specific time period among people who live or kvtwgether. For a cancer cluster to exist theret hasa
sufficient number of cases of the same type or lsydiem and a plausible biological association rexist with a
suspected exposure.

KILKENNY COUNTY COUNCIL

Kilkenny County Council participated in the Integéncy Group in a supporting role having regardstatiatutory
responsibilities for quality of public drinking veat supply in the area and also its local knowledgeuncil
officials from Environment and Veterinary Servi&ections attended the IAG meetings.

In relation to drinking water, the Index Farm isdted in an area served by the Clogh/CastlecontdicRi/ater

Supply. Monitoring results are satisfactory, angyanticular, results for cadmium monitoring carrimat by the
Council from January 2002 to December 2009 werwalll below the parametric value of u@/l. as prescribed
in the European Communities (Drinking Water) Retioites 2007. It is noted however that the animalsttan
study farm were generally not drinking from the fmilvater supply, but from a private source locatedthe

farmer’s lands.

As part of their investigations, CVERA, the EPA arehgasc also sampled surface and ground watthte area
and found no evidence of pollution from industsalirces.
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Part Three — Conclusions of the Inter-Agency Investigation

Having considered the findings of each of the Agetmntributions to this investigation, the Interekgy Group
has reached the following conclusions:

«  The results of extensive environmental and animadstigations have found no evidence to indicaté th
environmental pollution caused ill thrift and papowth rates in animals on the Index Farm.

«  There was no evidence that Cadmium or Fluoride ymaved with ill health of animals on the Indeari.

«  The problems on the Index Farm were likely to haeen multifactorial in origin. The Department of
Agriculture, Fisheries and Food Veterinary Labanateervice investigations up to mid-2006 identifeed
number of common disease conditions which couldaticfor much of the occurrence and severity ofrpoo
animal performance. The Epidemiology studies cawigt by the Department of Agriculture-funded Centr
for Veterinary Epidemiology and Risk Analysis (bége University College Dublin) also concluded thz
problems were likely to be multi-factorial in nagur while at the same time finding no evidenceuggsst
involvement of fluoride or cadmium toxicity.

«  Teagasc investigations concluded that while this soi the Index Farm were difficult to farm, theiment
status of soil and herbage was not radically difiefrom that found on many farms in Ireland. Gahtarm
practices were not dissimilar to those found onyrfarms in Ireland. These factors could not be used
explain the poor thrift that was experienced byrais on the Index Farm.

«  The Health Service Executive investigations dididentify any increase of human illness or unugadterns
of human illness in the area.

The IAG noted that continued assistance would k@lable from CVERA, and that DAFF had affirmed that
Laboratory assistance will continue to be availabl¢he herd owner through his private veterina@ctitioners
for routine post mortem and clinical chemistry sigsions.

At its meeting of 18 July 2010, the IAG reaffirmed the procedures fotivation and implementation of the
‘Protocol For The Investigative Approach To Serious Animal/Human Health Problems’ in the light of experiences
gained by the present and previous inter-agen®@stigations.

Inter-Agency Group

August 2010
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