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1 Background

This is Issue 4 of the Diageo St. Francis Abbey Brewery CRAMP Report.

This report has been updated to take account of recent progress and incorporate
the final Appendix E, Detailed Site Assessment (dated 6 August 2014) and
Appendix B, Post Closure Monitoring Plan (dated 21 August 2014).

2 Introduction

2.1 Site Description

The St. Francis Abbey Brewery is located on the lands of the former Franciscan
Friary in Kilkenny City. The brewery is operated by Diageo Global Supply.
Diageo intend to centralise beer production in Ireland at gew facilities in St James
Gate, Dublin and as a result intends to close the St. F@mls Abbey Brewery,

The plant was scheduled to close on 31 Decerg@ég&bﬂ however, the brewery
was required to complete contingency brevvorgfggt? assist with ramping up of the
brewing operations in Dublin. The plant f6rmally ceased production activities on
12 May 2014. Following the cessatlomm‘eratlons at the site have been solely
confined to decommissioning of plgﬁ%@ﬁd utilities eqUIpment Full
decommissioning of the brewer %/?\DT@ was completed in early August 2014. It
was necessary that the on-site e gﬁent treatment plant was kept operational during
the main decommissioning wqﬂ(s in order to treat the resulting wash down waste
waters prior to discharge toogﬁ‘é sewer.

@
The St Francis Abbey Brewery site is bordered to the east by the River Nore, to
the west by The Ring (road), to the north by Green Street and to the south by
John’s Bridge (road). The approximately 5.3 hectare site is split into a northern
and southern section by the River Breagagh, which flows in an easterly direction
and enters the River Nore south of Green’s Bridge.

The southern section of the site comprised the main production areas, including
the raw materials intake and storage areas, the production buildings and the tanker
loading area. The northern section of the site was previously utilised for vehicle
parking and keg staging, as well as tanker washing and truck maintenance. This
area of site is now disused.

Lands within the ‘Orchard Area’ located in the northern section of the site are
now within the possession and control of Kilkenny County Council in accordance
with a Compulsory Purchase Order (CPO) for the construction of the Kilkenny
Central Access Scheme. A Technical Amendment has been made to the IE
licence in order to amend the licence boundary in this area of the site. Figure 1,
Site Location Plan shows the site location, the amended Industrial Emissions
licence boundary and the CPO lands.
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The site is located within an area of archaeological potential for Kilkenny City
and also located within the City Centre and St. Canice’s Architectural
Conservation Areas (ACAs). There are a number of Protected Structures and
National Monuments located on site as follows:

e The protected structure now used as Engineering offices/ a laboratory, heritage
centre and the cellar bar.

e St Francis Abbey.
e Evans Tower and Town Wall.

e The site of a St Francis holy well and the site of a tower. These monuments, if
still present, are below ground and no longer visible.

This report has been prepared in line with the requirements stated in the EPA
Guidance on assessment and costing environmental liabilities, 2014.

2.2 Activities

The brewing industry on site began in the early 1700’s when John Smithwick
established a facility on the lands of the former Franciscan Friary.

In 1956, a public share offer was taken up by Arthur Guisiness & Son, giving the
Dublin Brewery an interest in the company. In 1964,the Smithwick family sold
the remaining shareholding to Guinness and in @%é%e brewery was integrated

into the Irish Ale Breweries Group, which Wo?a}pi@ trolled jointly by Guinness and
O

by Allied Breweries. o &@b
Following a buy-out of Allied Breweri€sdn 1987, the brewery became a full
member of the Guinness Group. | , the name of the brewery was changed

from E. Smithwick & Sons to S d%eﬁcis Abbey Brewery. In 1997, the brewery,
along with its sister companies | fhe Guinness Group, became part of the Diageo
Group. &

The brewery’s output consisted of ale products up to 1986, when the company
commenced brewing Budweiser lager beer. The growth in popularity of this
brand over the years has resulted in Budweiser accounting for approximately 85%
of the output of the Brewery.

In 2010, kegging activities at the site ceased and all product produced at the site
was tankered to other breweries within the Diageo Group for packaging. Brewing
operations ceased at the site on 12 May 2014.

2.3 Licence/Permit Details

The Environmental Protection Agency (the Agency) issued E. Smithwick & Sons
Limited t/a St. Francis Abbey Brewery at Parliament Street, Kilkenny with an
Integrated Pollution Prevention and Control licence in January 2000, licence
Register Number P0448-01. The Agency made a Section 82A (11) amendment to
the licence in December 2013 to bring it into compliance with the Industrial
Emissions Directive. The licence is now Industrial Emissions (IE) licence,
Register No. P0448-01 from the EPA.

The site also operates a Greenhouse Gas Permit, Permit Number E-GHGO027 —
103561 from the EPA. Diageo will apply for the surrender of that permit in
January 2015.
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2.4 Closure Scenarios

The St Francis Abbey Brewery has now ceased brewing activities. The site is
being sold to Kilkenny County Council for future re-development.

Diageo intend to retain the protected structure now used as Engineering offices/ a
laboratory, heritage centre and the cellar bar. This building has been renovated
into a Diageo Visitor Centre under approved planning permission from Kilkenny
Borough Council. The Visitor Centre opened on 31 July 2014.

As part of the sale of the site, a number of redundant buildings on site will be
demolished in order to facilitate the future development of the site. These
demolition works will be carried out post IE Licence Surrender under approved
planning permission from Kilkenny Borough Council. Kilkenny Borough
Council Planning Grant of Planning Register Number’s 13/43, 13/44 and 13/45
condition these demolition works. Kilkenny County Council will maintain
environmental regulation of the site and the works during the demolition works.

Options for advanced demolition of isolated areas of the site, namely the garage to
the North of the River Breagagh will be considered by Diageo, to facilitate the
requirements of Kilkenny County Council.

The Closure scenario for the site is clean closure. Thi%ﬁzan closure comprises
the decontamination and decommissioning of all ‘plg\d\fand equipment on site,
followed by disposal of associated chemicals @%{ﬁjrplus raw materials.
Equipment on site will not be removed as pat 5t the site closure plan.

W
There is a hard standing cover in placeda%ie?% the surface of the site. This hard
standing will not be impacted by dggg@?@ﬁwissioning activities and will remain in
©

place at IE Licence surrender. D6
: S :
The closure plan will provide fgbct?le following:

¢

3
e Efficient close down arclggﬁecommissioning of operations.
C

e Efficient consumption of raw materials/ consumables in the months prior to
closure.

e Return of unused raw materials / consumables materials to original suppliers /
alternative Diageo sites where practicable.

¢ Disposal of waste unsuitable for re-use to authorised and approved waste
facilities using appropriately licensed contractors.

e Documentation of the close-down and decommissioning activities and
disposal of material and wastes.

e Securing of the buildings on site during the post-closure period, prior to
handover of the site to Kilkenny County Council.

A team of Diageo personnel has been established and is in place to manage and
implement the close-down and decommissioning activities.

2.5 Site Zoning
The relevant local authority planning policies and objectives for this site are set
out in the Kilkenny City and Environs Development Plan 2014-2020, which came
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into effect on the 13 June 2014. The site is zoned for “Industrial/Warehousing”
uses in the current development plan.

The zoning objective of the site has changed to “General Business” use as
outlined in Kilkenny City and Environs Development Plan 2014 — 2020.

2.6 The Requirement for Aftercare

Following completion of the closure plan and submission of the Independent
Closure Audit to the EPA, the Agency will be in a position to facilitate the
surrender of IE Licence Register No. P0448-01. The independent closure audit
was undertaken on the site on 10 September 2014. A draft of the Independent
Closure Audit report was submitted to the Agency on 26 September 2014.

It is envisaged that the aftercare management plan for the site will consist of
security and maintenance of the site, prior to handover of the site to Kilkenny
County Council.

Aftercare requirements arising as a result of any required restoration / remediation
activities can be added to the Aftercare Management Plan.

A post closure monitoring plan proposal for the River B\@eagagh is discussed in
Section 3.2.

\ &
3 Site Evaluatiogfs’

L

3.1 Operator Poeégéﬁormance

During 2012, the site recardled two non-compliant events in relation to
exceedences of quarterly effluent emission limit values for chloride.

In 2013, a non-compliant noise reading was recorded at the site, during the site
environmental noise monitoring survey. All non-compliant events have been
addressed to the satisfaction of the Agency.

3.2 Incident History

3.2.1 Background

A legacy spillage of PCB oil from a transformer on site occurred in 1980.
Approximately 500 litres of PCB oil was released, resulting in contamination of
the River Breagagh. In excess of 96% of the spilled material was recovered
during the subsequent clean-up operation. In 2001, a further remediation project
was undertaken. This included excavation of over 4,000 tonnes of soil from the
bed of the River Breagagh and the installation of boreholes to monitor
groundwater and soil. An overview of the River Breagagh Remediation project is
included in Appendix A. This summary provides information on the works
undertaken and control measures put in place.
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These remediation works were carried out to the satisfaction of the Agency.

3.2.2 Remediation Project Annual Monitoring

A monitoring programme of the River Breagagh was commenced upon
completion of the remediation works. This monitoring programme documents the
results of tests on (i) fish tissue, (ii) biological water quality and (iii) riverbed
sediment.

The findings of the 2013 monitoring programme for each of these tests is
summarised below:

e Fish survey — PCB levels within fresh water fish (trout and salmon) were
found to be within the relevant EU Food Safety limits for all samples. A
single result for one sample of eels was found to exceed the EU maximum
value for sum of non-dioxin like PCBs. The result for sum of dioxin-like
PCBs in the same sample was found to be within the EU maximum value.

e Biological Water quality — Biological water quality at the Brewery Yard
monitoring location is showing no evidence of contamination. This is
consistent with previous monitoring. There is no difference in water quality
between upstream river locations and the remediat%ek%bne or the river

confluence. S
. . . NS
e Biota Survey — A biological water qualit @%\5{5% of Q3-Q5 was reported at all
survey locations in 2013. The results Invertebrate sampling indicate

that the overall water quality in the Bﬁ\@‘? Breagagh remains largely
unchanged since the last survey ip:2042.
N - :
e Sediment survey — All resulégxﬁe‘f;% below the laboratory limit of detection for
PCBs which is far below th éj@st practice guideline limit, showing no PCB
contamination of the river gad sediment sampled. This is consistent with

previous monitoring coogﬁeted at the site.
C

The 2013 monitoring was found to be largely consistent with previous years
monitoring programmes.

Fish survey samples from the remediated zone within the Breagagh continue to
demonstrate higher PCB levels than upstream control samples. Comparison of the
fish survey results is not always possible, due to the low sample size, size class
differences and absence of information on residency time within the Breagagh,
however results obtained through monitoring programmes to date has
predominantly indicated a high level of compliance with legislative limits and
best practice guidance.

A single eels sample at the Brewery Yard reported a slightly elevated level of
PCB compared to a relevant EU legislative limit. The result is within the
uncertainty of measurement and within the lower level of confidence; the result
would fall within the EU limit.

PCBs have not been detected in the sediment at the Brewery Yard location, or any
of the other survey locations. This is the most representative indication that the
liner present in the remediated zone is functioning as designed. Results of the
biota survey also indicated that there has been no recent contamination event in
the area.
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3.2.3 Riverbank PCB Soil Contamination

During recent site investigation works undertaken prior to closure of the facility,
PCB contamination was detected in soil located on the river bank. Presently,
works are being completed to remove this PCB contaminated soil in accordance
with the method statement agreed by the Agency and Kilkenny County Council’s
environment department. This area of contaminated soil is outside the IE license
boundary. In accordance with the agreed method statement, the excavated soil is
being stored temporarily in an existing building on the Diageo site and soil
samples have been taken for environmental testing. Appropriate disposal of the
soils will be undertaken as soon as the laboratory test results have been obtained
and the soil classified for disposal. The waste contractors have been approved by
the Agency.

On completion of the full works, a validation report will be submitted to the
Agency for approval.

3.2.4 Post Closure Monitoring

A post closure monitoring plan has been prepared setting out proposed monitoring
of the site for a period of 5 years to assess temporal chagges in PCB levels. This
plan is contained in Appendix B. The Agency has ad\gsed Diageo that following
licence surrender, environmental requirements 0 Ftorlng or other, will be within
the environmental enforcement remit of Kilk c&y ounty Council. Diageo will
continue to comply with the current monlt g requirements in accordance the IE

licence up until the licence is surrenderec? @
\\0 ¢
(\

3.3 EnvwonmentaLﬁgﬁwways and sensitivity

The site enforcement category quﬁz location enforcement category are A3 and 16
respectively. &o

The site is located adjaceﬁtoto the River Nore which is designated as part of the
following Natura 2000 sites:

e River Barrow and River Nore SAC
e River Nore SPA

The potential environmental pathways have been described in the Preliminary Site
Assessment and Detailed Site Assessment referenced in Section 6 of this report.

3.4 Site processes and activities

The St. Francis Abbey Brewery produced a range of beers including Budweiser,
Budweiser Light, Smithwicks Pale Ale and Smithwicks.

Beer produced on site was previously packaged into kegs, however kegging
operations at the site ceased in 2010. More recently all product produced at the
site was transferred by road tanker to the Diageo St. James’s Gate Brewery for
kegging, or to other Diageo sites for packaging.
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34.1 Production process flow

The main production related operations that took place at the site were:

e Raw material intake and storage (cereal, hops, sugar, yeast and water).
e Brewing processes (milling, brewing, worts production).

e Fermentation/maturation processes (yeast handling, fermentation, maturation,
chilling, carbon dioxide recovery).

e Filtration (beer gravity adjustment, filtration, carbon dioxide adjustment).
e Tanker filling for transport to other sites for packaging.

Figure 2 presents a Site Layout, highlighting the location of these production
areas.

The process flow schematics for the production of beer at the site are presented in
three stages in Appendix C as follows:

1. Raw Material Intake

2. Fermentation Operations to Storage &

y\\(\é

N Q@
The production process that took place at thgﬁ}t@ﬁs broadly described below.

3. Filtering Operations to Tankering

Malted barley and rice from the raw mate‘i’ @tﬁlntake storage silos was milled to
crush the grain into grist. The grist ghxed with hot water in the mash vessels
in the brewhouse to convert the st ed into sugars. It was then filtered in the
Lautertun with the solids being ét ved and the |IC|UId (wort) was drained off and
passed onto the kettle where it %&ﬁg oiled and various hops and sugars were
added. The solids taken off the Lautertun process were exported as spent
grain and the liquid towar end of the process which is too weak to continue
was sent to the weak worts tanks. Weak worts were disposed off-site.

The wort was then passed through a wort stripper and aeration unit which
removed unwanted aromas from the beer and increased the oxygen levels. Once
this is complete the wort was cooled and sent to the fermentation vessels (in the
fermentation block) where yeast was added and fermentation took place over a
period of 5 days. From here, it was transferred to a maturation vessel, woodchips
were added and it remained in the vessel for fourteen days. The “green beer’ was
passed through a centrifuge, cooled and returned to a further storage/maturation
vessel in the maturation/ storage area.

The beer was then chilled, filtered and sent to the bright beer tanks (BBT area)
until it was transported off site in tankers.

In addition to the production activities at the site, there are a range of
ancillary/service activities that took take place on site. All of the below listed
activities have now been decommissioned, except for the effluent treatment plant
which is now ready to be decommissioned, subject to the EPA approval:

e Boiler plant (for steam generation)

e Chemicals storage (for cleaning and sterilising)
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e Cleaning-in-Place (CIP)

e CO2 recovery and storage

e Compressed air

e Effluent treatment (pH balancing)

e Laboratory activities

e Refrigeration

e Water treatment

¢ Maintenance and workshop activities
e Site offices and Visitor centre

The staff canteen on site has been closed and decommissioned.

3.5 Surface and Effluent Management

The site comprises a mixture of systems most of which are older and ‘combined’
(mixture of rainwater, process/ sanitary effluent) with soffie limited lengths of
pipework exclusively for the conveyance of surface gzgier run-off. These systems
arose from the expansions of brewing famhﬂesen@te when older drainage
systems were combined with newer systemsé@ s\O‘

The main drainage systems at the site m@h{gﬁ' the following, as presented in
Figure 3 Site Drainage. é}\\%@

o Process effluent system (S

< o®

e Sanitary drainage system 5\0
e Surface water drainaggoo&Q

Process effluent generated at the site, as a result of decommissioning activities has
now fully ceased.

All process effluent, which comprised predominantly effluent generated from CIP
(clean in place) operations on site was collected in an underground drainage
pipework network and collection sump prior to treatment in the effluent pH
balancing tank. Following pH balancing, effluent was discharged to the public
sewer system located at Market Yard in the south-east section of the site.

Surface water from the site is discharged either to the River Nore, the River
Breagagh or via the effluent system to the public sewer system. Rainwater from
the brew house building roof and surface water drainage from the yard area used
for car parking, and the garage area to the north of the River Breagagh is
discharged to the River Breagagh through Class 1 oil interceptors. Rainwater
from the roof of the bottling hall/kegging plant, together with overflow from the
St. Francis Well discharges into the River Nore. Surface water from production
areas onsite is combined with the process effluent and released to the public
sewer.

Domestic sanitary effluent from the majority of the buildings on site is also
discharged to this sewerage system via the effluent balancing tank. Domestic
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effluent from the Mayfair Building is connected to an existing town (public)
sewer traversing the northern part of the site.

In the early 2000’s, Diageo carried out extensive and comprehensive
investigations of the integrity of the drainage networks on site and as a result of a
multi-million programme of rationalisation and remediation of the effluent
network was completed. These works were carried out in two phases. The result
has been a vast improvement in the integrity of the underground drainage network
of pipes and manholes, etc.

The drainage network will be left in place and will for the majority of the site
continue to discharge surface water to the public sewer, the River Breagagh and
River Nore as currently configured.

Works associated with the recent Diageo Visitor Centre building renovations
(renovation of the protected structure now used as Engineering offices/ a
laboratory, heritage centre and the cellar bar) included drainage modifications in
order to connect a new combined drain (storm water / sanitary waste) to the
existing local authority combined sewer adjacent to the site. These works have
been completed and the Visitor Centre drainage has been isolated from the main
body of the site in preparation for future site handover to Kilkenny County

Council. &
§®

3.6 Emissions and Wastes g%
S\

The emissions and wastes previously pro@@&g&6 on site are described below. The
location of emission points are identifi\gﬂ%@igure 4 Site Emission Points.
&

. R R ‘Q& ’\O
3.6.1 Licensed Emlssg@%@% Sewer
QO

The emission point for Iicense\csé’missions to sewer from site is SEP0O0L. This is
the final effluent dischargeog@ease from site to the public sewer.

Process effluent production at the site has now fully ceased as the
decommissioning activities at the site have been completed .

Effluent discharge to the public sewer throughout the decommissioning phase
comprised routine cleaning and wash down of tanks. The pH balancing tank
remained in operation until all decommissioning of plant and equipment was
completed in order to ensure compliance with IE Licence conditions. It is now
proposed to decommission the pH balancing tanks, with Agency approval.

3.6.2 Licensed Emissions to Surface Water

The emission points for licensed emissions to surface water from site include:

e Emission points SWP001, SWP002, SWP003 and SWP004 - These emission
points comprise rainwater runoff from the roof of the Kegging Plant and
Bottling Hall. These emission points discharge to the River Nore.

e Emission point SWP0O05 — This emission point comprises surface water runoff
from the brew house and the car park area on site to the south of the River
Breagagh. This emission point passes through a Class 1 oil interceptor prior
to discharge into the River Breagagh.
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e Emission points SWP006 and SWPO0O07 - This emission point comprises
surface water runoff from the garage area located to the North of the River
Breagagh. Surface water emissions passes through Class 1 oil interceptors at
SWP006 and SWP0OQ7 prior to discharge into the River Breagagh.

Surface water emissions from the site will continue into the post closure
phase, but will only comprise rainwater runoff from buildings and paved areas
on site.

Surface water from the Diageo Visitor Centre building runoff has been
isolated from the main body of the site and has been connected to the existing
local authority combined sewer adjacent to the site.

3.6.3 Licensed emissions to atmosphere

The emission points for licensed emissions to atmosphere arise from the two gas
boilers on site and from total particulate monitoring in the raw material intake
area of the site. These emission points on site comprise of:

NOx and CO emissions

e Emission Point A2-1 — Boiler 1 &
&
e Emission Point A2-1 — Boiler 2 &
NEA
Total Particulate Emissions é@zs@‘

e Emission Point A2-1 — Malt intake g@%\%}ﬁ]take

e Emission points A2-3 — Malt mggi@ﬁust cyclone

e Emission point A2-2 — Mlll@g&n dust filtration ( Malt milling)
e Emission Point A2-4 — %@sm dust filtration ( Rice milling)

Dust and particulates air ép?nssmns have ceased on site as of production
completion on 12 May 2014. The two boilers on site were decommissioned
throughout May and June 2014.

3.6.4 Disposal of non-hazardous wastes

The following non-hazardous waste streams, as shown in Table 3.1 were
produced at the site. Non-hazardous waste produced during the site closure were
disposed to approved waste contractors, as illustrated in the table below.

Table 3.1 Non-Hazardous Wastes

Waste Type EWC Disposal Method | Destination

Mixed municipal waste | 20 03 01 Disposal — D1 Greenstar, Dublin
Mixed packaging 1501 06 Recovery — R4 Greenstar, Dublin
Glass 200102 Recovery — R5 Greenstar, Dublin
Timber pallets 150103 Recovery — R5 Greenstar, Dublin
Kitchen & canteen 200108 Recovery — R10 Greenstar, Dublin
waste

Mixed metals 17 04 07 Recovery — R4 Greenstar, Dublin
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Waste Type EWC Disposal Method | Destination

Brewers grain 02 07 04 Recovery — R10 KWFS - Feed

Wastewater screenings | 02 07 05 Recovery — R3 Molaisin Composting,
Waterford

Kieselguhr (filter 02 07 04 Recovery — R3 Ormonde Organics —

powder) Waterford

Weak worts 02 07 04 Recovery — R3 KWFS - Feed

Feed beer 02 07 04 Recovery — R3 KWEFS - Feed

Surplus Yeast 02 07 04 Recovery — R3 KWFS - Feed

Grain dust 02 07 04 Recovery — R3 KWFS - Feed

3.6.5 Disposal of hazardous wastes

The following hazardous waste streams, as shown in Table 3.2 were produced at
the site. Hazardous waste produced during the site closure was disposed of using
approved waste contractors, as illustrated in the table below.

Table 3.2 Hazardous Wastes

Waste Type EWC Disposal Me\;\@ﬁv Destination
Waste oils 1305 07* Reco&g‘r‘)%g@ ENVA Ireland Ltd.
N
p oS
N N7
Contaminated waste | 15 02 02* $§Q§b“?}'ery R9 ENVA Ireland Ltd.,
oil materials &
.\0‘\ 5
Oil & ammonia 1501 10* §&§Q Disposal D10 Indaver — AVG,
RGN Hamburg
FS
Batteries 16 06 01* " ¢R® Recovery R4 Rilta
16 06 02x S Environmental
16 Ogo *
Fluorescent tubes 2001 21* Recovery - R4 Irish Lamps
Recycling
Laboratory waste 16 05 04* Disposal — D10 Indaver — AVG,
16 05 06* Disposal — D15 Hamburg
14 06 03* Disposal - D10
CIP chemicals 06 01 04* Disposal — D10 Indaver — AVG,
06 02 04* Disposal — D10 Hamburg
Ink cartridges 08 03 13* Recovery - R4 Hewlett-Packard
08 03 18* Recovery - R4 France and
Germany
Lubricants 1303 10* Disposal — D10 Indaver — NV,
Belgium
WEEE 2001 35* Recovery R4 Irish Lamps
Recycling
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3.7 Bund Integrity

Bunded areas on site are inspected and tested in accordance with the site bund
integrity testing programme. The location of bunded structures on site is
indicated in Figure 5 Site Bunded Structures.

The last bund integrity testing programme was completed at the site in 2012/
2013. All bunded structures passed this integrity testing programme in
compliance with the requirements of the then IPPC Licence.

Two former bunded areas located in the Garage Area of site, to the North of the
River Breagagh, namely Bund Area 9 and Bund Area 10 were decommissioned
and partially demolished in 2009/ 2010. These works were carried out to facilitate
the removal of diesel storage tanks in this area. Bund Area 9 was not tested
during the previous 2003 bund integrity testing programme, while Bund Area 10
failed the integrity testing at this time.

All tanks within bunded structures were decommissioned during the
decommissioning works on site. Tanks will be removed from site and the
associated bunds will be demolished during the subsequent demolition works
contract on site, post IE Licence surrender.
&
3.8 Inventory of buildings plfin'g&ﬁd equipment
O

An inventory of plant and equipment on site %&been compiled by Diageo. This
has been utilised to develop the master CQ «}¥st of plant and equipment to be

decommissioned. Information on this ist is provided in Section 4.1.2.
&
(RO .
3.9 Inventory of r@a\ﬁ(\&aterlals, products and wastes
R

Diageo have prepared an invergoc?y of raw materials, products and wastes on site
at the time of developing th@osure plan. These inventories are provided below.
The majority of these rawcfaterials were utilised in the final brews completed on
site and operating ancillary utility systems prior to site closure. All residual raw
materials was transported to the Diageo licenced facility at St. James’ Gate in
Dublin for re-use, or if unsuitable for re-use was disposed by an approved waste
contractor.

Table 3.3 Raw Materials on Site

Raw Material Unit Maximum Capacity
Bud malt Tonnes 350,000
Ale malt Tonnes 100,000
Rice Kilograms 150,000
Barley Tonnes 50
Roast barley Tonnes 50
Sugar Litres 55,000
Hops Kilograms 80,000
Tetrahopl0 Litres 140
Bi-carbonate of soda Kilograms 230
Granular salt Tonnes 2.45
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Raw Material Unit Maximum Capacity
Gypsum Kilograms 4,200
Orthophosphoric acid food grade Litres 70
Sulphuric acid Tonnes 13
Bioglucanase Kilograms 175
Whirlfloc finnings Kilograms 100
Sodium hypochlorite (water treatment) | Litres 1,000
Biofine P19 Isinglass Finings Kilograms 90
Britesorb Kilograms 3,771
Ammonium sulphate Kilograms 100
AMG 300 Kilograms 100
Caustic soda liquor Kilograms 8,850
HAB 2 Kilograms 216
Beechwood mini chips Kilograms 380

3.10 Maximum storage capacity forfaw materials,

products and wastes &°
NS
Wastes were stored within the bunded MaterialStore/ Waste Store identified in
Figure 2. Adequate bunding is in place to e that wastes were suitably stored

prior to shipment off site. Waste shlpbrgéﬁtﬁvere frequent during the
decommissioning phase in order to rg‘m' ise waste storage requirements.

é@f&\*
&
()
4 Closure Tasks and Programme
4.1 Brewery Decommissioning

The objectives of the closure plan are to:
e  Provide for the efficient close-down and decommissioning of the operations.

e  Return unused raw materials and consumable materials to the original
suppliers where practicable / alternative Diageo sites where practicable.

e Disposal of waste to authorised and approved waste facilities using
appropriately licensed contractors.

e  Documentation of the close-down and decommissioning activities and
disposal of material and wastes.

The close-down and decommissioning activities were carried out in a manner that
minimised the impact on the environment. The achievement of these objectives
set and the fulfilment of the criteria for successful closure set out in Section 5
defined the successful completion of the Closure Plan.
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The individual stages are:

Cessation of brewing operations on site.

Plant and equipment decommissioning.
Cleaning of bunds, sumps and interceptors.
Decommissioning of utilities and site services.
Removal of waste off site.

Decommissioning of on-site effluent balancing systems.

N o g M v Dd o

Documentation and Certification of decommissioning.

4.1.1 Cessation of Brewing Operations

The stock of raw materials / consumables stored on site has been wound down in
line with the planned closure of the site.

Residual materials and consumables have been transferred to St. James’s Gate in
Dublin or returned to the supplier where practicable. Allépther residual materials
NS

were collected for disposal off site. &
S

All catering and canteen supplies have been re )g?(?from site. Waste materials,
including waste oils, have been disposed of ggtetovered off site in accordance
with the IE licence. All cooking equipm%@iD taining cooking oils were
drained/emptied. , 00%\‘&

&

&0 N
4.1.2 Plant and Equg’@ﬁﬁ Decommissioning
S

The production plant and equipiient have been decontaminated and
decommissioned in line withsthe sequence of production on site. The sequence of
decommissioning is provided in Figure 6.

All items of production plant requiring decontamination and decommissioning
have been recorded on a master checklist. This checklist will be completed and
signed off once all the equipment has been cleaned down. A copy of the checklist
is provided in Appendix D.

The checklist contains the following items:
e List of plant and equipment items, and ancillary equipment.

e List of checks to be carried out (e.g. empty/drain, vent, clean, close off,
isolate).

e Wastes to be disposed and disposal routes.

e Authorisation signature when specific decommissioning activities have been
completed.

The specific steps required for decommissioning of plant and equipment have
been listed and scheduled in sequence in the master programme. The production
plant and equipment was emptied, cleared, drained, vented and isolated, as
required by the checklists.
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Cleaning down of production equipment, including tanker loading equipment, is a
frequent and routine operation on site specified in the Diageo 1SO 9001
management system manual and standard operating procedures. The CIP (Clean
in place) process on site was used to clean down production equipment. This did
not generate significant additional waste.

Decommissioning activities which have taken place at the facility to date have
been recorded on this checklist included in Appendix D.

4.1.3 Cleaning of bunds, sumps and interceptors

A suitably approved and licensed contractor was responsible for cleaning down of
all bunds, sumps and interceptors on site. All resulting wastewaters were
collected and disposed off-site at an appropriate facility.

The surface water and effluent drains were washed down following all cleaning,
dismantling and equipment isolation activities to ensure there are no residues of
Diageo operations remaining in the site drainage network.

4.1.4 Utility and Site Services Decommissioning

&.
A similar decommissioning exercise was completed tgﬁ‘htilities Plant and
Equipment. This plant and equipment was divig{eggﬁto the following operations

- S
and areas: og?’O &
- O ., \&
e Boiler House S $
S
e Laboratory 09(,5,\\ <
. .
e Medical Department & i)
N

e Chemicals Storage & Dist[mﬁtion
e Cleaning-in-Place (CI@%\ystem/Centre
e Refrigeration Systems

e CO2 Recovery System

e Compressed Air & Gas Systems

e Diesel Storage

e Effluent Treatment (pH Balancing)
e Water Treatment System

e Electrical Transformers

e Workshop & Maintenance Areas

e Fire Suppression Systems

As with the production plant and equipment, the utilities plant and equipment
were emptied, cleared, drained and vented as required by the checklists. A copy
of the checkilist is provided in Appendix D. All service materials were removed
by specialist contractors and taken off site for recovery/reuse or disposal.
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All chemicals within the chemical storage areas, storage vessels and bunded areas
have been run down as production operations wound down. Surplus chemicals
were returned to the suppliers, where practicable. Waste chemicals arising from
the wind-down of production activities were sent for recovery/disposal. Chemical
holding vessels and distribution pipelines were flushed through and drained.

The CIP systems were drained to the Effluent Neutralisation Plant following final
cleaning of the process equipment. Surplus CIP chemicals were disposed of
offsite, or sent to St. James Gate for re-use.

Specialist contractors were employed to depressurise the CO2 recovery system
and compressed air and gas (N2) systems. These systems were vented to
atmosphere in line with best practice. Compressors were drained of oil and the oil
was disposed to an approved waste contactor.

The fuelling area for the forklift trucks, consisting of a double skin diesel tank and
fuel dispenser, has been decommissioned. Following the cessation of all site
vehicle activities, the tank was drained and the lines were cleaned.

The electrical transformers on site were drained of oil and the oil was disposed to
an approved waste contractor.

The plant refrigeration systems were drained down an%\‘i’%nted by a specialist
contractor, in accordance with the site’s 1ISO 9001 stagfdard operating procedures.
The refrigerants (ammonia and IMS /water) wgcé;é‘fsposed off-site in line with IE
Licence conditions to an appropriate Wasteog@y%ctor.

. RSN . .
The water treatment system will be dra@?cjéi?}“nd surplus treatment materials will
be transferred to other Diageo sites Q;S‘tii@osed of as waste.
§)

The natural gas supply was iso@éﬁ@%&d the pipelines and burners were vented.
K

: . o : :
Fire suppression gases were rgetﬁived from the systems and suitably disposed to
an approved waste contractgﬁ‘

QO

4.1.5 Removal of Waste Off Site

Wastes were removed off site to approved waste contactors in line with the
requirements of the site’s IE Licence.

High strength/low volume brewing residual waste streams from the final brewing
operations were recovered by an approved land spreading/bio filtration at
authorised facilities.

Any remaining laboratory chemicals and supplies were returned to the supplier or
disposed as waste. The three radiation sources associated with the gas
chromatograph in the gas chromatograph laboratory were returned to the supplier
in accordance with the site’s Radiological Protection Institute of Ireland (RPII)
licence.

All materials from the active workshops were disposed. Compressed gases
cylinders were returned to the suppliers. Site vehicles, including forklift trucks,
currently on lease were also returned to the suppliers.
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4.1.6 Decommissioning of the Effluent Balancing Plant

The effluent balancing plant has been maintained throughout the
decommissioning process to treat the remaining effluent from decommissioning
activities, and surface water from the production areas of the site. Full
decommissioning of the brewery plant has been completed, and the effluent
balancing plant can now be closed down and decommissioned. The plant will be
drained and flushed to the public sewer.

The chemical storage and addition systems at the plant will be drained down and
cleaned as described in line with the decommissioning checklists. Residual
materials in the plant will be disposed of offsite.

4.1.7 Documentation and Certification of Decommissioning

Decommissioning activities included inspection of each area and records of
previous decommissioning activities. Where an unused area was decommissioned
previously (namely the Garage, Kegging Plant and Keg Maintenance Area), the
area was inspected to confirm its status and associated drainage pipework was
cleaned.

Following completion of all decommissioning activiti%&f%he decommissioning
checklist will be signed off and verified as completegwith all appropriate
supporting documentation and wastes disposa@@g icates filed.

S\

&
- N
4.2 Demolition R
© @
£t
421 Buildings to be ‘E@@Iished on Site

As part of the sale of the site tooxl%oﬁkenny County Council, Diageo will be carrying
out demolition of a number gfnon-protected redundant buildings on site. These
selected buildings will beciemolished to ground slab level, leaving a concrete hard
standing ground slab finish on site.

Demolition works will be carried out in compliance with the conditions of
approved planning permissions obtained from Kilkenny Borough Council, as
described in Section 2.4. Kilkenny County Council will be responsible for
regulatory environmental control for the duration of these works.

4.2.2 Buildings to be Retained on Site

The following buildings will be retained on site for future use by Kilkenny
County Council.

e St. Francis Abbey and adjacent Sample Room
e Evan’s Tower

e Mayfair building

e Hopstore and Squash buildings

e Brew house building
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Maturation building — with maturation tanks removed.

Diageo will retain the protected structure and associated drainage works currently

used as engineering offices, a laboratory,
Diageo have developed this building into
planning permission from Kilkenny Boro

4.2.3

heritage centre and the cellar bar.
a Visitor Centre under approved
ugh Council.

Asbestos Containing Materials

Refurbishment/demolition (formerly Type 3) asbestos surveys were completed at
St. Francis Abbey Brewery in August 2013 and December 2013. A number of
buildings at the brewery have asbestos containing materials (ACMs) present.

The asbestos surveys identified the following ACM’s within the plant as shown in

Table 4.1 below.
Table 4.1 Asbestos Containing Material at

St. Francis Abbey Brewery

Asbestos Containing Material

Location

Cement Sheeting

Vicar Street Car Park Building

Cement Sheeting

Transport Garage Roof

Floor Tiles & Adhesive / Sink Pad / Linoleum

Transport Gavr\%géquArea 1F

Loose Millboard Gasket

TransQQrtQQ%\rage Area Boiler House

Galbestos

K QggéﬂvRoof/ Side Sheeting/ Internal
Shiting

Floor Tiles & Adhesive / Linoleum / Cemen'r0<\Q

z\ﬁg Hall Offices

Board foé)\\ﬁ@‘

Galbestos (O\\Q\:\\o‘?& Racking Plant Roof / Side Sheeting
Galbestos S:QOQ" Main Store Side Sheeting

Floor Tiles & Adhesive g}‘\v Main Store Bottling Hall Office
Floor Tiles & Adhesive oy Overhead Passage Way

Rope seals

Fermentation Block Roof Lights

Gasket

Oil Storage Area ( Flange)

Corrugated ashestos cement roof sheeting

Mayfair building

Floor Tiles & Adhesive

Mayfair building (rear hallway)

Asbestos rope

Mayfair building (safe in the store)

Asbestos fibre gaskets

Brewhouse

Galbestos

Brewhouse ( Hot service tanks area)

Asbestos fibre gaskets

Boilerhouse

Rope seals Boilerhouse ( Room off engine room)
Asbestos fibre gaskets Maturation
Asbestos fibre gaskets Main Store
Asbestos rope gaskets Main Store

The decontamination and decommissioning activities to take place as part of the
plant closure on site for the purpose of IE Licence Surrender did not interfere with

the identified Asbestos Containing Mater
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The licensed removal and disposal of this material will be completed post IE
Licence surrender during the demolition works.

The demolition contractor has been appointed and the Demolition Contract
documents states that ‘Hazardous material such as asbestos, shall be handled
only by competent persons and in accordance with the relevant Regulations. The
removal of asbestos should be in accordance with BS 5970: 2001 and Section
6.12 and 31.3 and Safety, Health and Welfare at Work (Exposure to Asbestos)
Regulations 2006 SI 386 of 2006. The removal of asbestos based material must be
carried out by a licensed Asbestos Removal Contractor (licensed by the Health
and Safety Authority) under the supervision of the Demolition Contractor.
Detailed records of the waste produced, reused and recycled shall be maintained
by the contractor. All waste transfer documentation should be retained on site and
included in the Health and Safety file’.

These works will take place under approved planning permission from Kilkenny
Borough Council.

4.3 Raw Materials, Products and Waste Disposal /
Recovery 0@

All chemicals within the chemical storage areas, st%&je vessels and bunded areas
were returned to suppliers or transferred to the(,@ ageo’s St. James Gate site where
practicable. @b

The CIP systems were drained to the ef@e@?balancmg plant following final
cleaning of the process tanks on sﬂezc,\\

All waste materials generated a gﬁ(é\é‘te during the close-down and
decommissioning phases othergﬂ;ﬁ the high strength/low volume brewing waste
streams, were stored in designated areas of the site and bunded and protected
against leaks or damage as ¢ ropriate.

The waste was disposed of from the site in accordance with the conditions of the
licence and National and European Waste legislation.

All waste collected from the site was recorded, including the type, quantity and
disposal route, in particular the final destination.
4.4 Programme

The revised Plant and Equipment Decommissioning Programme and the Utilities
decommissioning programme is attached in Appendix E.

Full decommissioning of the brewery plant was completed in early August 2014.
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5 Criteria for Successful Closure

The successful closure of the facility (in the context of IE licensing compliance)
will be achieved following implementation and completion of the Closure Plan,
and achievement and demonstration of clean closure.

The Closure Plan has been prepared in the context of the site history, including
the past and current activities, and the site’s location. Successful closure of the
site will have been achieved when it can be demonstrated that the Closure Plan
has been fully implemented, as appropriate to the closure scenario. This will
require that the following criteria were met:

o All production plant and equipment and utility systems area are safely
decontaminated as per Diageo specified ISO 9001, 1SO18001 and 1SO
14001 standard procedures.

o All wastes have been handled, packaged, stored and disposed in accordance
with IE licence requirements.

o Records relating to the disposal / recovery of wastes are retained throughout
the closure process.

o Records relating to raw materials transferred of{\@‘\te for reuse are retained

throughout the closure process. \% Q@

o Records relating to check lists used d °the decommissioning of the
production and utility plant and qug&@gyént are retained throughout the

closure process. 00&\
o All conditions of the IE Ilce(&%«a?e complied with during the closure
process. \\
0

o Any restoration and reg(@iation activities that may be required on the site
were carried out. S

6 Aftercare

In line with EPA “Guidance on the Management of Contaminated Land and
Groundwater at EPA Licensed Sites” 2013, a Preliminary Site Assessment and
Detailed Site Assessment have been completed at the site. These assessments are
described below.

6.1 Preliminary Site Assessment

Preliminary Site Assessment, Issue 2 is attached in Appendix F. This report has
been updated in line with Agency comments.
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6.2 Detailed Site Assessment

The Detailed Site Assessment, Issue 3 report is attached in Appendix G. This
report has been updated in line with Agency comments.

A risk based approach has been adopted for the assessment of analytical data
collected from the Phase 1, Phase 2, Phase 3 and Phase 4 site investigations
completed at the St Francis Abbey Brewery in September 2013, December 2013,
March 2014 and June 2014. The results of these intrusive investigations coupled
with the results of biannual groundwater monitoring completed at the site have
been discussed in the Detailed Site Assessment report.

6.3 Summary and Conclusion

Upon cessation of the activity, closure of the site and application for IE Licence
Surrender the SFAB site will continue to be covered in a layer of hard standing.
This is the end site status for the purpose of the Closure Restoration and Aftercare
Management Plan Report and IE Licence Surrender.

The detailed site assessment has evaluated the site indicating that contaminants of
potential concern on site will be removed during the decommissioning works and

natural attenuation of the groundwater on site is expected. No source — pathway —
receptor pollutant linkage exists as there is no viablgdé\athway to soils,

groundwaters or other potential receptors. 0&*@9

s\O
Site users will not be directly exposed to gﬁg‘%nd no negative impact to the
environment, health of site occupants %(\%ur%unding site residents will result from
the site. &@o O§
. - N\ -
No additional remediation measfm\gs\‘%\re proposed and normal building control and
protection measures should app\yb?o the development of this brownfield site.
O

QOQQ&
7 CRAMP Validation
7.1 Environmental monitoring

Following completion of the closure plan and decommissioning activities on site,
the following environmental monitoring were completed.

1. Groundwater Monitoring
2. Surface Water Monitoring at licensed emission points.

This monitoring was evaluated in the Independent Closure Audit.

7.2 Independent Closure Audit.

Following the completion of decommissioning activities at the site, a draft
Independent Closure Audit was submitted to the Agency on the 26 September
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2014. The scope of the independent closure audit as agreed with the Agency was
to review:

o The Closure Restoration and Aftercare Management Plan which incorporated:

— The Waste Inventory/Register listing all wastes arising onsite, including a
description of the waste, EWC Codes, tonnages, permit details of hauliers,
permit/licence details of final destinations and all relevant documents,

— Details of all underground structures including tanks, pipelines and sumps
and their integrity testing history,

— Verification that all plant, equipment, tanks, bunds, sumps has been fully
emptied, and cleaned, and that contents have been removed appropriately.

— An assessment of the potential for soil/groundwater contamination. The
assessment included a Source/Pathway/Receptor assessment together with
a Conceptual Site Model.

— Consideration of health & safety issues during decommissioning and site
security.

« Where there is potential for asbestos to be present, that an appropriately
certified independent contractor has been identifiQ@xﬁnd appointed and has
reported on the full identification, managemg, é\@d if required safe removal of

this asbestos. S

<O
« Proposals for any revised sampling, a\@éf%% and reporting arrangements, for
agreement with the Agency. OQQ K

A {{3‘

The Independent Closure Audi@ﬁéﬁort documented the findings of the audit.
The report was completed ipa sordance with all relevant Agency guidance
and included a declaration a@’e‘é whether or not the ‘condition of the site is not
causing or likely to causs,?(eﬁvironmental pollution and the site of the activity
Is in a satisfactory statce)O’Q

8 IE Licence Surrender

The Licence Surrender Application for the then IPPC Licence Register Number
P0448-01 was submitted to the Agency on 16 August 2013. This report forms
part of this surrender application.
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Figure 1 Site Location Plan

Figure 2 Site Layout

Figure 3 Site Drainage

Figure 4 Site Emission Points
Figure 5 Site Bunded Structures
Figure 6 Decommissioning Sequence
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Al River Breagagh Remediation Project —
Project Overview

Please see River Breagagh Remediation Project — Project Overview overleaf.
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1 Executive Summary

3.1

The River Breagagh Remediation Project, which was carried out in June — September 2001, was
completed in compliance with the agreed criteria.

Over 4,000 tonnes of material was excavated and sent off-site for recycling in a registered facility.

Civil and archaeological constraints were imposed on the excavation works by the requirement to
preserve the medieval city walls which formed one bank of the River Breagagh.

Residual contamination which could not be removed due to these constraints has been isolated by
a barrier. Due to the presence of residual contamination, on-going monitoring has been carried out
as outlined below:

- monitoring of the local groundwater

- monitoring of the river water

- fish monitoring within the Breagagh and Nore

- sediment monitoring within the Breagagh and Nore

- biota monitoring with the remediated zone. &

§®

S

Chainage: Unit of measurement (in i€5) along the centreline of the river. Chainage
0 represents the confluengé of the River Breagagh with the Nore. Chainage
150 represents theo%ﬁst?g‘am extent of the excavation works.

N
PCB Polychlorinated g}@sh%nyl

. X

>PCB7 dry weight Denotes th%§® \Qf the seven marker PCBs dry weight. In a sample
containing PEBS, there are often several dozens of different congeners. For
practical r@ﬁsons, all of them are not always measured, but the most
import &\congeners are used as indicators. The PCB congeners used
wer , 52,101, 118, 153, 138 and 180 as recommended in the Dutch
Guidelines on Intervention Values for Soil Remediation (Dutch Ministry of
Housing, Spatial Planning and Environment 1994)

Glossary of Terms

OPW Bed Levels River Breagagh bed levels required to meet Flood Relief Scheme
requirements

Introduction

Background

The contamination, which was the subject of the River Breagagh remediation works, originally
occurred on 12 June 1980 when an electrical transformer was breached while being moved across
the brewery yard at St. Francis Abbey, Kilkenny. The dielectric contents of approximately 500 litres
of Arochlor PCB1260, leaked onto the yard, from where it was washed, in error, into a surface
water drain which drained into the River Breagagh. At the time of the incident, a clean-up plan was
initiated and it was estimated that more than 95% of the PCB-contaminated material was recovered
and incinerated in the United Kingdom.

Subsequent to the pollution incident, and unrelated, Kilkenny County Council commissioned the
Office of Public Works (OPW) to prepare a plan to modify the River Nore and the River Breagagh
to reduce the risk of flooding which had been experienced in parts of the city. The flood
management plan was designed to cater for a 100-year flood and would leave the level of the bed
of the River Nore lower than the bed of the River Breagagh. This could have led to scouring of the
bed of the Breagagh and potential carryover of contaminated material into the River Nore.
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It was therefore required that the contaminated area in the Breagagh be remediated and that the
excavated riverbed material be disposed of in a controlled manner prior to the implementation of
the works for the flood management project.

3.2 River Breagagh Remediation Project

The project was carried out in accordance with the River Breagagh Remediation Plan as outlined in

the following documents, which were submitted to the EPA and all appropriate statutory bodies:

- River Breagagh Remediation Plan, 25/8/00 (original submission which included a risk
assessment)

- Additional Information for the River Breagagh, 15 December 2000 (revisions and updates to
original submission)

- Method Statement for the River Breagagh Remediation Plan, 31 May 2001

The consultees included:

- Kilkenny County Council

- Kilkenny Corporation

- Ddchas, the Heritage Service @‘\’“&

_ Office of Public Works (OPW) N Q@o\‘\

N

- Southern Regional Fisheries Board éz?o(\\ox

- Fisheries Research Centre Q\>\QO\§\

- South Eastern Health Board Qg'z‘\i(\é\

The scope of work involved: \{\c%{\o

a) Further assessments to estabﬁé%&he full extent of the contamination

b) Removal of contaminated ri ?Ded materials to meet the clean-up criteria of <0.1mg/kg 2PCB;
dry weight as far as posz@féind practical

¢) Installation of a membrane to isolate residual contamination which could not be removed due to
the condition of the medieval wall

d) Excavation and re-instatement of the riverbed to OPW bed level requirements (for Kilkenny
flood management plan).

The on-site works for the River Breagagh Remediation Project started in June 2001 and finished in

October 2001. Consultation with interested parties continued throughout the project as

appropriate.

4 Methodology for Delineating the Extent of Contamination
4.1 Introduction

As part of the pre-works for the project, a number of surveys were carried out to determine the level

of PCB contamination in the River Breagagh. The results from these surveys indicated that:

- The highest levels of contamination were in the upper section of the river, chainage 145 — 90,
i.e. just downstream of the source of the spill. Excavation in this area was restricted by the
medieval wall and therefore a membrane was proposed to isolate any residual contamination in
this area which could not be removed.

- A number of high banks, which had built up in the river over the years, contained high levels of
contamination. It was not anticipated that complete excavation of these banks would pose a
problem.
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- Lower levels of contamination were present from chainage 90 — 65, i.e. on-site bridge, and the
levels decreased with distance from the source of the spill. As a precaution it was proposed to
extend the membrane from the site of the spillage to the on-site bridge.

- There were low levels of contamination below the on-site bridge. It was anticipated that all
contamination could be removed in this area.

Through discussions with the EPA it was agreed that the Dutch standard for soil protection would
be the most appropriate standard to adopt for this project. A target remediation level of 0.1mg/kg
2PCB; dry weight was agreed with the EPA. This applied to those areas where it could be safely
achieved without the risk of damage to, or collapse of, the medieval wall.

The agreed sampling criteria to be used to define the extent of excavation were as follows:

- <0.1 mg/kg at 0.5m and 1m depths, no further excavation required for decontamination
purposes

>0.1 mg/kg at 0.5m depth, further excavation required
>0.1 mg/kg at 1.0m depth, re-assay using 1mg/kg as detection level

>1 mg/kg at 1.0m depth, laboratory confirmation of actual contamination level required.

All depths were relative to the required OPW bed level. \)&

The locations of the samples taken and the analysis res HS were identified according to the
chainage along the River Breagagh. The chainag é#ns at the confluence with the Nore,
chainage 0, and ends at the upstream limit of t%gﬁwgg)ﬂ(s, chainage 150.

AN
Based on the results of previous surveys an@*&gﬁ\avation limitations, the river was broken into the
following sections: S
e

&
a) between the site of the spillage an \$on—site bridge (termed upstream of the on-site bridge),
chainage 150 — 65, Qé \\'\\Q

O

R
b) under the on-site bridge, chai%ége 65 - 55,

X
c) downstream of the on-sitecﬁﬁdge to the confluence, chainage 55 — 0 and the cofferdam in the
Nore P

These three sections and the chainages are shown in Figure 1.
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A typical cross section for the excavation in the area from chainage 150 - 65 is shown in Figure 2.
Support was provided for the walls in the form of a concrete beam or backfill as required.

Datum 40.000

Medieval Wall

]
Brewery vard Wall X
T .|,
PE
A
500mm Gahion Matress
4"-6" Stone Backf .
Clause 804 Protective Layer 100mm
Geotetxtile Liner
alse 804 Base | ave
4"-§" Stone Backfill X ]

QLR Level 42.190m

Y
Figure 2: Typical Cross Section f@?\&,@cavation Upstream of the On-site Bridge,
Chainage 150 - 65 . >a°
$ O
L
N
A typical cross section for the eégévation in the area from chainage 55 - 0 is shown, in Figure 3.
QOQF
Wedieval Wall Brewery vard Wall 4
=
Clause B04 backill ' A'_

where required for hotspots

Galvanised Mesh to Chainage 30m .

Loogse 4" o 6" stone

| oPwv. Level

Figure 3:
Chainage 55-0
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It was apparent from all excavations that the riverbed was generally formed of sand and gravel
grade material with localised areas which included clasts up to cobble size. Trial pits indicated a
highly plastic, organic rich silty clay horizon at shallow depth. The gravels and sands were loose at
shallow depth, becoming denser with depth. The gravels /sands excavated very easily even at

depth.
5 Validation
5.1 Introduction

The remediation project was successfully completed to the defined criteria as certified by validation
results outlined below.

All on-site assay sampling and off-site laboratory analysis were carried out by independent bodies,
KT Cullen for on-site assays and Alcontrol Geochem for laboratory analysis.

5.2 Upstream of the On-site Bridge, chainage 150 - 65

Upstream of the Brewery Bridge, sampling was undertaken at the deepest extent of the
excavations. At 5m chainage intervals, three samples were taken across the width of the river, i.e.
adjacent to the medieval wall, mid-river and adjacent to the r@h wall. The results are summarised
in Table 1. &

S
Table 1: Results from Analysis at the Deegés‘b@xtent of Excavation
— Upstream of On-Site Bridge & \0\
O %

Old Wall Centre North Wall
Chainage

(m) Dopth (M) (mgikg) ~ PSPMEM (mgig) PPN (mgikg)
145 2.03 52.1<7r8\oQ\‘§‘\ 1.86 15.837 16 0.620
140 1.57 ?@&\)8 1.96 1.437 1.96 0.438
135 2.11 00{51 423 1.86 358.876 1.65 0.729
130 0.875 2.394 1.01 0.470 1.20 1.035
125 1.00 14.560 1.00 3.307 1.00 0.141
120 1.00 5.386 1.00 4.412 1.00 8.670
115 1.10 1.357 1.00 0.166 1.15 3.418
110 0.80 0.845 1.43 0.782 1.00 3.141
105 1.00 40.093 2.00 0.326 1.00 0.532
100 0.80 4.700 1.00 0.351 1.00 5.670
95 0.80 2.912 1.00 0.809 1.00 0.670
90 0.80 74.859 1.00 3.700 1.00 0.160
85 0.80 1.207 1.00 0.361 1.00 6.732
80 0.80 0.101 1.00 1.042 1.00 0.098
75 0.80 1.900 1.00 0.749 1.00 0.246
70 0.80 1.058 1.00 0.877 1.00 0.034
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Old Wall Centre North Wall
Chainage
bl ) (makg) PRI makg) PRI (mgikg)
65 1.00 0.253 1.20 0.104 1.00 1.370
60 1.00 0.021
Notes:

1. Depths are relative to re-instated bed level.
All of the residual contamination which could not be accessed due to the location of the medieval
wall has been isolated by the installation of the membrane barrier.

5.3 Under the On-Site Bridge, chainage 65 - 55
The depth of excavation under the bridge was 0.5m. There was no contamination detected at this
depth and therefore no validation sampling was required.

5.4 Downstream of the Bridge to the Confluence, chaingge 55-0

The results of the analyses downstream of the on-site bri@ to the confluence are summarised in
Table 2. These are a combination of the lab results\iro(@ he initial survey and confirmatory assays

at the furthest extent of excavation. The Iocatiog&@i@he boreholes and the extent of dig are shown

in Figure 4. $ ‘@6
NN
Table 2: Results from Analysis at oliﬁiéalébig Levels — Downstream of On-Site Bridge

Result

Depth (m .
Bore Hole i) (mglkg) Lab Analysis or

(Note 1) Site Assay Depth of Dig/Comment

2 Lab Analysis 2m
3 Lab Analysis
1a 2 <0.1 Site Assay Extent of dig sample
1b 2 <0.1 Site Assay Extent of dig sample
1 <0.001 Lab Analysis 0.6m
2 2 <0.001 Lab Analysis
3 <0.001 Lab Analysis
1 <0.001 Lab Analysis 0.6m
3 2 <0.001 Lab Analysis
3 <0.001 Lab Analysis
25
'6;’;3‘;2?1 2 <0.1 Site Assay 2m
BH3 and 4
4 4 <0.001 Lab Analysis 4m
26 (Located
between 2 <01 Site Assay Extent of dig sample
BH4 and 5
1 0.017 Lab Analysis 1m
5 2 <0.001 Lab Analysis
3 <0.001 Lab Analysis
1 <0.001 Lab Analysis 0.6m
6 2 <0.001 Lab Analysis
3 <0.001 Lab Analysis
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Bore Hole I:)(il’:)tt:(:)]) Lag&"fg:;? or Depth of Dig/Comment
(Note 2)
7 2 <0.001 Lab Analysis Extent of dig sample
24 <0.001 Lab Analysis
8 1 <0.001 Lab Analysis 1-2m
2 <0.001 Lab Analysis
9 2 <0.001 Lab Analysis 2m
10 3.3 <0.1 Site Assay Extent of dig sample
4 <01 Site Assay
11 3 <0.001 Lab Analysis 3.3m
12 3 <0.001 Lab Analysis 3.3m
13 3.3 <0.1 Site Assay Extent of dig sample
4 <0.1 Site Assay
13a 3 <0.1 Site Assay <3.3m
1 <0.1 Site Assay Confirmatory analysis only,
13b 2 <01 Site Assay & no dig required
3 <0.1 Site Assay &
14 0.4-0.6 0.034 Lab Analysis.© 0.6m
24 1 <0.1 Site ASsay” 2m
L =
soven [ 2| <0 | Sy | MTSROtmokosetoanccn
BH14 and 15 ROA g field analysis
15 2 <0.1 ,,0<5’0$°Site Assay Extent of dig sample
Located to 0.5 <0ﬁ(,o® Site Assay 1-2m
south of &
BH15 Q
22 Oo&’
ggﬁ‘éﬁi 1.6 <0.1 Site Assay 2m
BH15 and 16
16 0.4-0.6 0.076 Lab Analysis 0.6m
17 1 <0.1 Site Assay 1m
17a 1 <0.1 Site Assay Extent of dig sample
17b 1 <0.1 Site Assay Extent of dig sample
18 0.4-0.6 0.01 Lab Analysis 0.6m
19 0.4-0.9 0.046 Lab Analysis 0.6m
20 1 <0.1 Site Assay Extent of dig sample
Site Assay (From
21 2 <0.1 April 2001ys(urvey) 2m
(Note 3) 3 <0.1 Sitg Assay (From
April 2001 survey)
Note:

1. All depths are relative to required OPW bed level.

2. Alllab analyses results are mg/kg 2PCB; dry weight. All assays results indicate whether or not
the PCB concentration exceeds the specific detection level noted.

3. This is same location as one of the boreholes in April 2001 survey
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Figure 4: Borehole Locatiéns Downstream of the On-site Bridge, Chainage 55 - 0,

Validation Sgga ling
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The results of the analyses at the depth of excavation in the cofferdam are summarised in Table 3.
The locations of the boreholes are shown in Figure 5.

Table 3:

Location

Sample Depth

(m)
Units

Site Test

Results of Assay Sampling at Final Dig Depth in the Cofferdam at the
Confluence

A ] Cc D E F G H

3 3 3.3 3.3 3.3 3.3 3 3

mg/kg
<01

mg/kg
<01

mg/kg
<01

mg/kg
<01

mg/kg
<01

mg/kg
<01

mg/kg
<01

mg/kg
<01

[
JO

Cofferdam

@I TR & Ca ki
ot g L

Figure 5:
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6 Liner Installation & Methodology
6.1 General

The lining system was designed to provide a high degree of environmental protection by isolating
residual contamination in a secure stratum below a composition of barriers.

The principal components of the system are a geosynthetic clay liner (GCL) which is a self-
repairing, impermeable barrier and protective Reno®© Mattresses which provide scour resistance in
the riverbed. They are supplemented by textiles to enhance the performance of the barrier. The
GCL and textiles are guaranteed for twenty years after installation.

A cross section, showing the different layers of the membrane, is presented in Figure 6.

RENO Mattress
Gronular Maoterial

Secutex
Bentofix Granular Material
Terrafix Formation

Excavation as required
and granular fill

Figure 6: Cross Section Showing The Different Layers Of The Membrane

A brief description of each layer is provided below. Full specifications for the elements of the
membrane and the warranty for the materials installed are provided in Attachment 1. Information
has been requested from the liner supplier on examples of where this type of liner has been used
for similar purposes and how it is performing. This information is not yet available, however, if such
information is available, it will be forwarded to the EPA as soon as it is received.

a) Compacted base, Clause 804 gravel

b) Terrafix 813, needle punctured staple fibre filter geotextile. This is a two layered non-woven
filter with an opening size of 0.06mm and a water permeability of 1.86 x 10™° m/sec (with Ah =
250mm)

c) Bentofix NSP 4900-3, a sodium bentonite geosynthetic clay liner (GCL). When installed, this
material has a water content of <15%. It has a water absorption capacity of >2600%. The
permittivity is < 5 x 107 I/s.

d) Secutex R504, a protective textile liner. This is a non-woven filter with an opening size of
0.12mm and a water permeability co-efficient, k,, of 5.0 x 10° m/sec and a co-efficient, ky, of
9.3 x 10° m/sec (at a load of 2kN/m?)
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e) Compacted granular material, Clause 804 gravel

f) Reno®© mattress, wire mesh gages fabricated from a double-twist, hexagonal mesh of soft
annealed, heavily galvanised wire. These wire cages (also known as gabion bags) were filled
with 4”-6” stones. These gabion bags were required to provide sufficient weight to hold the
membrane in place and to provide protection from river scour. The proposed stone size and
river bed finish were discussed in advance with the Southern Regional Fisheries Board, which
indicated it's satisfaction with the proposals.

The combined depth of material placed above the liner was 0.9m to ensure adequate weight was
placed on the liner. The calculations to determine the weight required together with the
calculations for the membrane puncture resistance are provided in Attachment 2.

The complete barrier system was installed from chainage 150 to chainage 65, as shown in Figure
7.

At chainages 100, 88 and 76, vent panels (measuring 6m x 1m) were installed, as shown in Figure
7, to relieve potential artesian pressures from under the membrane. The vent panels were formed
by omitting three sections (6m x 1m) of the bentonite GCL layer and substituting it with a second

layer of Terrafix 813.
&
&
&
&
F18
e
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&
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S
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6.2 Chainage 150: Start of Liner

At chainage 150, the membrane was stepped down to a depth of 1.4m below OPW bed level.
Stepping the liner down was designed to reduce the potential for uplifting or undermining of the
liner. The step was formed by an additional dig at chainage 150 to allow the addition of a second
Reno mattress (0.5m deep), which was placed on the liner as shown in Figure 8. The over dig was
filled with 250mm single sized stone (rock armour).

Rock Armour to
Excavation at tie—in

{mominal size 300m
REND Maottress
{500mm dp.)
= .
I
"je.. (]

Granular Material

REND Mattiress . _
Protective Textlle Layer

(500mm dp.) ol
Permeable Membrane
O
Q'S Gronular Material
S
) OQQQ\\&\ Farmatian
S &
. . RO
Figure 8: Membrane Tie-in Detéils at Chainage 150
N
00

A

[§)
A

6.3 Chainage 128: Pipe cros
g p Qgc%

At Chainage 128, 3 pipes cross the river. The concrete haunching protecting the pipes at this
location restricted the depth of fill material that would be placed on the liner. As the depth of fill
was established to prevent buoyancy of the liner a large welded steel plate was used to add weight
to hold the membrane in place. Details at pipe crossing are provided in Figure 9. The steel plates
used were standard sizes measuring 2.4m x 1.2m (8ft x 4ft) and 20mm thick and were welded into
position. Reno mattresses were then placed onto the steel plates.
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Steel Plate Size 8'x 4"
and 20mm thick
2 no. layers
Direction of Flow Existing Pipework
Brewery Yard Wall
Medieval Wall
\Q
&
Directi ngﬁ/
2
O~
&Qé;\?\
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O
NS
s
DEN
SRS
L
N
©
\0
QO
Medieval Wall Brewery Yard Wall
Gahbions _
Steel Plate 20mm Thick 2 Mo. Uayers <7
Clause 804 A
Liner
Clause 804
Existing Concrete Haunching
Existing Pipework
<7
= P
Figure 9: Details of Liner Installation at Chainage 128 (Pipe Crossing),

Plan and Cross Section
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6.4 Chainage 65: End of Liner

6.5

6.6

The downstream limit of the lining system is at chainage 65. At this location, the membrane was
stepped downwards and back filled with rock armour. The detail of this tie-in point is presented in
Figure 10.

RENG Mattress Rock A t
ock Armour to
(500rmm dp.) Excovation at tie—in

/ {nominal size 300mm)
o

Granular Material

Protective Textile Loyer
GOL
Permeable Membrane

REMO Mattress

(500mm dp.)
Granular Material

Forrmation

Joints QO{ \@Q

At Walls - In order to complete the\@grrier effect of the liner, secure fixing at both sides was
required. This was achieved usijng two methods of fastening, each one dependant on the nature
the river wall. Where the GCIbcﬁéa?s fixed to masonry wall, a narrow wedge of bentonite putty was
placed at the location of theqoint. The GCL was then placed over the putty and fastened to the wall
using anchor bolts with flat caps acting as a washer. The bolt holes were drilled in the masonry at
0.3m centres. The joint was protected by extending the Secutex geotextile over the GCL. The gap
between the Reno© Mattress and the wall was filled with concrete for further protection against
scour.

Where the GCL was fixed to a concrete surface, it was turned up and placed flat on the vertical
surface. Along the north wall, additional concrete plinths were cast where no suitable surface
existed for making a joint. Flat strips of stainless steel with a neoprene backing were placed on top
of the upturned GCL and fastened to the wall, again using anchor bolts. Excess GCL was trimmed.
Loose granular material was then placed in the gap to protect the joint and, where necessary,
concrete was also used.

Overlaps - Joints were formed by overlapping the sheets of textile as they were laid transversely in
the riverbed.
Monitoring Points

In order to sample the quality of the sub-liner groundwater, particularly in the vicinity of the vent
panels, monitoring wells were installed.

The construction of the wells involved installing a slotted 50mm diameter pipe wrapped once with
permeable membrane. The pipe was placed transversely in the river from the standpipe, at the
north bank, to the centre of the river. It was positioned between the permeable and impermeable
liner in the riverbed.

Details of the monitoring points are provided in Figure 11.
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Figure 11: Plan and Cross Section of Monitoring Point

In order to facilitate the extraction of a groundwater sample a stainless steel standpipe was
attached to the slotted pipe and brought up to the required level and capped with a steel screw cap.
An outer standpipe sleeve of HDPE was filled with concrete to provide protection to and to maintain

the stability of the standpipe.
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6.7 Weep Hole Installation

In order to relieve artesian pressures that may arise and exert uplift pressure on the lining system,
low level weep holes were installed in both walls, at 2-meter centres, between chainage 150 and
chainage 65. Once drilled, the weep holes were then filled with a slotted 19mm-25mm pipe, which
was wrapped in a filter material so as not to allow fines to pass. In the stretch from chainage 55 to
chainage 125 weep holes were provided at a level 0.05m above the level of the proposed OPW
weir level of 42.15m above OD.

Weep hole schematics are shown in Figure 12. As shown, a different arrangement for fixing the
membrane to the wall was used where the membrane extended up beyond the height of the weep

hole.
Weep Hole Weep Hole
&.
N
WaHFastnerF—_J. i .V. o ‘\\\,fé\so. M Il
. &
FxS
I
RS
~OQQ@\\ Standard Weephole

Granular fill

RENO Mattress

Granular Layer

Lining System
Granular Material

Figure 12: Front View and Details of Standard and Low Level Weep Hole
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Medieval Wall

Bentonite Wedge

Granular fill

RENO Mattress

Granular Layer

— Lining System
Granular Material

&.
S
®®

Figure 12 (continued):

Further weep holes were placed at a higher le
holes were installed with a 75mm diameter

Front View and D%&ﬁ\é\%f Standard and Low Level Weep Hole

@Pevery 3 low level weep holes. These new weep
gﬁ'he purpose of these weep holes is to relieve

artesian pressure in the event that the Iow@? @vel ones are silted up.

O
6.8 Downstream of On Site Brldg%ﬁ\&émage 65m to Om

Downstream of the on site bridge, fn@?n chainage 65m to Om, the excavated riverbed material was
replaced by 4”-8” stones, whlcrl?glére held in place by a wire mesh from chainage 65m to 30m.
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w—— |[NTERNATIONAL

e LINING SYSTEMS

Head Office: Six Cross Roads Business Park, Carriganard, Waterford, Ireland. -
Tel.: + 353 (0) 51 353190 Fax; + 353 (0) 51 353177 e-mail: info@ffi.ie web addresses: www.fliie & www.fli-serrot.com

UK Office: FLI House, 62 Brick Kiln Lane, Chesterton, Newcastle-under-Lyme, Staffordshire, STS 7AS.
Tel: + 44 (0) 1782 576333 Fax: + 44 (0) 1782 564749 e-mail: info@fli-serrot.co.uk  web address: www.fli-serrot.co.uk

Spanish Office: Avenida de Burgos,n®.14, 2°B,28036 Madrid, Spain,
Tel: +34 91 7680666 Fax: +34 91 3832760 e.mail: avergara@fii.ie

Warranty:

This document is a statement of warranty for the materials installed in the
canal Lining works at the Smithwicks brewery Kilkenny.

0&

e The geosynthetic clay liner (Bentofix NSP 49 &%) is guaranteed for a period of
twenty years after installation excludmg rmal causes of degradation.

e The geotextile material (Secutex Ré‘?ﬁﬁs guaranteed for a period of twenty
years after installation excludin & xternal causes of degradation.
R ~<\
e The geosynthetic filter matéﬁgj\(Terraﬁx 813) is guaranteed for a period of
twenty years after mstal}auén excluding any external causes of degradation.

e The workmanship of F’Ci.l technicians is guaranteed for a period of two years
after completion of project excluding external causes of degradation.

Signed by: Stephen Buckley

Site manager 7 W’\B%/A,/

Directors:

Michael J. Flynn  (IRL) Managing Director
Guillermo M Torres (US)

Mike Mathieson  (US)

|. Intemmational Ltd.
gistered Office: Six Cross Roads Business Park,
Carriganard, Waterford, Ireland.

Registered At: Dublin Ireland

IR Company No: 140221 VAT No. IE 4877028C
UK Company No:  FC 018015-BR002491 VAT No: 616084549
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GCL MAINTAINANCE AND REPAIRS,
SMITHWICKS BREWERY
KILKENNY

General

1 This document provides procedures for the repair of GCL at
Smithwicks brewery in a manner that maximises safety, efficiency,

and the physical integrity of the GCL.

2 This procedure is based on several years of experience installing
GCL’s on a variety of sites. The information contained herein is
general and will have to be further enhanced with specific details on

site.
&.
‘Q\é\\)
S
\*.
7"
& S
, O
Equipment S8
r
STy . oL
3 The GCL material will be delivered in rolls weighing approx .1 tonne.

It will be necessary to §d§port this weight using an appropriate core
pipe that is incorporg@d in the FLI spreader bar mechanism.
&

4 Lifting chains or straps each rated for at least twice the load of the
GCL will be used in combination with a spreader bar made from an
I-beam. The spreader bar ensures the lifting chains or straps do not
chafe against the ends of the GCL roll, which must be able to rotate
freely during installation.

6 A 360deg backhoe, or other piece of suitable plant will be used with
the spreader bar and core bar. Additionally FLI will provide a stinger
bar for unloading and moving the rolls prior to deployment.

EPA Export 27-07-2015:23:43:44



7 Additional equipment that FLI has used in Smithwicks for the GCL
installation includes:

o Spring retractable knives and spare blades (for cutting GCL).

e Granular bentonite for seaming overlapped seams of GCLs and
for sealing around the test pipes penetrating the GCL membrane.

s Waterproof covers for temporary cover on installed material as
well as for stockpiled rolls.

e Pulling clamps for positioning GCL panel

Subgrade Preparation:

8 As the GCL is placed over the subgrade, the surface will be well
compacted as required by the project speg@’i)catlons The R.E.’s
approval of the subgrade must be ob a Q&éd prior to installation

9 The subgrade surface must be f@ﬁ%&)f vegetation, sharp-edged rocks,
stones, sticks, construction dg!?(rs‘:’“ and other foreign material that
could pierce the GCL. TheSubgrade should be rolled with a smooth-
drum compactor to remg ny wheel ruts, footprints, or other abrupt
grade changes. Furth@r@a\ore all protrusions extending more than 12
mm from the subgradg‘surface shall be removed, crushed, or pushed
into the surface wa@% smooth-drum compactor. The GCL may be
installed on a frozén subgrade, but the subgrade soil in the unfrozen
state should meet the above requirements.

Unloading

10 FLI expects that the GCL will be delivered to Smithwicks on flatbed
trucks. To unload the rolls from the flatbed, FLI' s technicians will
insert the core pipe through the roll. This will require removal of the
core plug, which should be replaced after the roll is unloaded. Secure
the lifting straps or chains to each end of the core pipe and to the
spreader bar mounted on the lifting equipment. Hoist the roll straight
up; make sure its weight is evenly distributed so that it does not tilt or
sway when lifted. To expedite the unloading procedure FLI may utilize
a stringer spike attached to a 360 excavator or all terrain forklifts.
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14

15

16

17

11 It's unlikely that FLI will have deliveries of GCL to Smithwicks in

closed shipping containers. Should this occur all deliveries would be
unloaded with the stringer spike. To remove the roll from the
container, guide the stinger as far as possible through the core and lift
the roll up and out of the container.

Installation

GCL rolls will be taken to the working area of the site in their original
packaging, the size and location of the main stockpile and
intermediate stockpiles will be agreed with earthworks company
depending on access and direction of deployment. Immediately prior
to their deployment, the packaging will be carefully removed without
damaging the GCL.

Plant and equipment, which could damage the GCL, will not be
allowed to travel directly on it. Acceptable installation, therefore, will
be accomplished such that the GCL is gxﬁolled in front or beside
backward-moving equipment. If the installation equipment causes
rutting of the subgrade, the subgragé;rﬁlst be restored to its originally
accepted condition before place & “continues.
NS

Care must be taken to mini %Qe‘the extent to which the GCL is
dragged across the sub g@ in order to avoid damage to the bottom
surface of the GCL. (3

SR

\
The GCL should he’placed so that seams are overlapped to the
direction of the siope. End-of-roll seams should also be located at

least 1 meter from the toe and crest of slopes steeper than 4H:1V

All GCL panels should lie flat on the underlying surface, with no
wrinkles or folds, especially at the exposed edges of the panels.

Only'as much GCL shall be deployed as can be covered at the end of
the working day with the cover material, or a temporary waterproof
tarpaulin. The GCL shall not be left uncovered overnight. If the GCL
is damaged by hydration when no confining stress is present, it may
be necessary to remove and replace the hydrated material.
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20

21

22

Seaming

The GCL seams will be constructed in the overlap interface between
the adjacent panel edges. Care will be taken to ensure that the
overlap zone is not contaminated with loose soil or other debris.
Supplemental bentonite is added to form the seam or joint between
the panels.

In accordance with the Smithwicks project specification, the minimum
dimension of the longitudinal overlap should be 300 mm. End-of-roll
overlapped seams should be similarly constructed, and the minimum
overlap should measure 300 mm.

Seams at the ends of the panels will be constructed such that they
are shingled in the direction of the grade to prevent the potential for
runoff flow to enter the overlap zone.

Bentonite-enhanced seams are constructed first by overlapping the
adjacent panels, exposing the underlying edge and applying a
continuous layer of granular sodium bentonite (supplied by FLI with
the GCL) along an area defined by the edge of the underlying panel
and the 150 mm line (Figure 1). The minimum application rate at

which the bentonite is applied is 0.4 kglm.é\\,@'
6{9

S
o CRANULAR BENTONITE
G IN THE LAL\

MTNIRALIRA
150mm LaP
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Sealing around Gas Vent Pipes

23 Cutting the GCL will be performed by the FLI technician using a
spring retractable knife. Frequent blade changes are recommended
to avoid irregular tearing of the geotextile components of the GCL
during the cutting process.

24  The GCL shall be sealed around the gas vent penetrations in the
subgrade in accordance with Figures 2 & 3. Granular bentonite will
be used liberally (approximately 3 kg/m) to seal the GCL to the vent
pipes. A “notch” should be excavated into the subgrade around the
vent pipe penetration. The notch will then be backfilled with granular

bentonite.

Figure 2. Cross-section of a vertical penetration

VERTICAL PENETRATION N
&

%.

.

3
~ R A
o&i\o\é‘

100X75mm
CUT IN THES @

suammﬁm
FILLEDQON HREOLCLAY
BE !{@CRANULES

Figure 3. Isometric view of completed vertical penetration.

300mm PATCH OVER A FILL
OVER
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Damage Repair

30 If the GCL is damaged (torn, punctured, perforated, etc.) during
installation, it is possible to repair it by placing a patch over the
damaged area (Figure 4). The patch shall be obtained from a new
GCL roll and shall be cut to size such that a minimum overlap of 300
mm is achieved around all parts of the damaged area. Granular
bentonite should be applied around the damaged area prior to
placement of the patch. Smaller patches also may be tucked under
the damaged area to prevent patch movement during placement of

cover material.

A MINIMUM OF 300mm OVERLAP IS REQUIRED .

MINIMUM
300mm AREA

OVERLAP VOLCLAY COVERED
GRANULAR BY PATCH’?
BENTONITE

TORN <Q
AREA OF

BENTOMAT
LINER
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40

41

Cover Placement

Where no protective layer of geotextile is used cover soils shall be
free of angular stones or other foreign matter, which could damage
the GCL. The Engineer should approve cover soils.

Soil cover shall be placed over the GCL using construction equipment
that minimises stresses on the GCL. A minimum thickness of 300 mm
of cover should be maintained between the equipment tracks/tires
and the GCL at all times during the covering process. This thickness
recommendation does not apply to frequently trafficked areas or
roadways, for which a minimum thickness of 600 mm is required.

Soil cover should be placed in a manner that prevents the soil from
entering the GCL overlap zones.

Although direct vehicular contact with the G% is to be avoided,
lightweight, low ground pressure vehicles (gtich as 4-wheel all-terrain
vehicles with LGP tires) may be used to Afﬁcilitate the installation of
geosynthetic products placed over tﬁ\ BCL.
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FASERTECHNIK

Technical Data Sheet

Bentofix®NSP 4900-3

Producl dascription; Shear strength transmitling GCL, cenlinuausly needle-punched
through all compenenis.
Overlap area: marked on the boltom side (30 cm) o

Standard roll dimensions / diameter:

4,85 m = 30 m [ approx. 60 cm

Cover normwoven

Mass per unit area: " DIN EN 965 gm* | 220
Raw maleriai: - PP white '
[ Bentonite layer natural sodium bentonite (granular)
Mass per unil area: " DIN EN 965 g/im? 4670
Montmorillonite content: * XRD % approx. 40
Methylene blue consumption: * Methylene biue test, VDG P g&df’ mg/g = 300
Water content: *DIN 18121 (5 h, 105°C) & % 515
Watsr absorption: "DIN 18132 (24 h) & % 2 600
Swell index: * ASTM-D-5830" & mi >25
Fluld Loss: * ASTM-D-5881,&° ml <18
L
Carrler slit film woven S
Mass per unit area: " QN 65 g/m* | 110
Raw material: - Aoo\” PP
~O
Geosynthetic Clay Linar (&Z‘\
Mass per unit area: ~| ~DIN EN 965 glm? 5,000
Thickness: “DIN EN 564.-1 mm s
Peamiltivity: " DIN 18130/ ASTM-D-5887 1 s5x10°
k-value: * DIN 18130/ ASTM-D-5887 m/g s5x 10"
Index Flux; " DIN 18130 / ASTM-D-5887 (m*m?Ys | approx.8 x 107
Peel sirength: " DIN EN 1SO 10319/ASTM-D-4595 N/10cm 260
Max. tensie strength long./trans.: " DIN EN ISO 10319/ASTM-D4595 | kN/m 10/ 10
Elongation al break fong./trans.: " DIN EN ISO 10319/ASTM-D4595 | % 10/8
Puncture force:; “ DIN EN [SO 12238 N 1,800
“*Trapezoidal lesr strength longftra.: | ~ ASTM-D4533 N 350/ 500
“*Grab tensile strangth long fra.: * ASTM-D-4632 N 500/ 500
““Puncture force: * ASTM-D-4833 N 650

‘) = based on
) = for information only, nat induded in MQC

L

IEA/”

(Production Manager)

({Quality Contral)
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DESCRIPTIONS and APPLICATIONS

A |1'_|h.r;||-_1|1|-.

BRITISH
. BOARD OF
AGREMENT

AGREMENT CERTIFICATE 95,3141
ROADS & BRIDGES
CERTIFICATE No. 93/75

All Maccalern products carry BBA
certification which includes
slatements on thear 120 year lite
expectancy and technical approval.

Maccaferri box gabions

Galvanised box gabions

Box gabions consist of rectangular units, fabricated from a
double-twist, hexagonal mesh of soit annealed, heavily
galvanised wire. The wire quality and the galvanising meet all
international specifications. The meash panels are reinforced at all
edges with wires of a larger diameler than that used for
manulfacturing the mesh, to strengthen them and to facilitate
construction. Gabions are divided into cells by fitting diaphragms
which have the function of reinforcing the structure and making
assembly and erection easier.

Galvanised box gabions with PVC coating

The characteristics of these products are similar to those of the
galvanised gabions; however the wire, prior to manufaciuring the
mash, is bonded with a 0.5mm thick special PVYC (polyvinyl
chloride) continuous coating. A complete prolection against
possible corrosion is thus obtained making the gabions suitable

for use in mari r polluted environments,
&
Filled Q@;hzg;una gabions become a large, flexible and
pe ‘%{b‘le building black from which a broad range of structures

buill.
o{g& .

Maccaferri Reno® mattresses

Galvanised Reno® mattress

This is a mattress shaped version of the gabion used mainly for
erosion control when the retaining properties of box gabions are
nol required.

Various thicknesses are available lo suit the design
requirements.

The base seclion is divided into 1 metre wide compartments to
restrict the movement of stone and strengthen the structure. The
lid is supplied as a separate panel,

Alter assembly on sile, maltresses are wired together and filled
to form a continuous blanket or lining. The lids are wired to the
sides, ends and diaphragms.

Galvanised Reno® mattress with PVC coating

The wire of the Reno® maltress can be coated with PVC in the
sama manner as that for gabions.
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DESIGN with CONFIDENCE

Maccaferri products have
been tested in laboratories
throughout the world...

Research into the behaviour of gabions and Reno® mattresses
has been carried out in both model and full scale tests in France,
Holland, Italy, the U.S.A. and United Kingdom.

In 1992 Hydraulics Research, Wallingford was commissioned by
the Department of the Environment to investigate the stability of
riprap and loose concrete blocks for channel protection in high
turbulent flows. A follow-up project for laboratory tests of gabion
matlresses and cabled concrete block was later commissioned.

HR Report SR 427 was published in July 1985 when Renc®
matiresses were found to be considerably more stable than
equivalent riprap, for example: under normal turbulence
conditions the required size of the filling stone in a 300mm thick
Feno® mattress is approximately haif the size of riprap needed
under the samel\»ﬁﬁe conditions.

AT . ;
Macca\r&rnggva an ongeing test programme and continue 1o
spor@ogresearch projects.

All the above research data and
individual design brochures are
available from Maccaferri Ltd.

B Scale model testing in Sogreah, France.

7 . cl B N
B \Wave action fests, Delft Hydraulic Laboratory, Holland, B Full scale flume testing on Reno® mattresses,
Colorado State University.

™ e g PR P
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ADVANTAGES of DOUBLE TWIST WIRE MESH

Flexibility
An outstanding advantage of the gabion is
its flexibility,

Its double-twist hexagonal mesh
construction can tolerate differential
seftlement without fracture. This property is
especially important when a structure is on
unstable ground or in an area where scour
fram waves or currents can undermine it.

Strength

The strength and flexibility of the steel wire
hexagonal mesh from which gabions and
mattresses are made is utilised to withstand
and absorb the forces generated by
retained earth or flowing water.

Y Y G Permeability

B Example of permeable nalure Hydrostatic heads do not develop behind
gabion structures because of thair
permeable nature.

Their ability to combine drainage and
refention functions make them ideal
structures lor slope stabilisation,

Durability

A Maccalerri gabion or Reno® mattress is a
heavy monalithic gravity unit able to
withstand earth thrust.

Its efficiency increases instead of decreasing
with age since further consolidation takes
place as sill and soil callect in the voids and
vegetation becomes established.

Economy

Gabion installations are more economical
than rigid or semi-rigid structures for a
number of reasons.

The following are the most important ones:

® Little maintenance is required.

® Gabion construction is simple, does
not require skilled labour,

® Suitable stone fill is available
normally on site or from nearby
guarries.

® Minimum foundation preparation is
required, the surface needs to be only
reasonably smooth,

® No costly drainage systems are
required, as gabions are permeable.

Ecology

Because gabions permit the growth of
vegetation and maintain the existing

B [TALY - Abruzzo environment, they provide attractive and

Reno® mattress protection with a gabion toe on the River Foro, After only five years vegetation ~ Nalural building blocks for decorative
heips restore the ecological balance landscaping

EPA Export 27-07-2015:23:43:44



BRITISH APPLICATIONS

B (SLE OF MAN
Gabwon river wall at National Sports Centra

B WALES (Far Left)

Channels and drop struclures using
Gabions and Reno® matiresses at
Mountain Ash, Mid Glarmaorgan.

B ENGLAND (Left)

Gabion refaining wall prior to landscaping,
supporting road at Rock Cottage,
Lydbrook, Gloucester.

B ENGLAND

Gabion retaining wall alongside stream at
Marsh Mills roundabout, Plymouth, Devon,
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BRITISH APPLICATIO :

B SCOTLAND
Gabion wall flood profection at Bridge aof Allan,

E ",r.#"-‘-?.'»'_'.'.ﬂ_l-‘::_E'

o =a=
B ENGLAND
Weir and river walls, River Sheaf, Sheffiald.

B SCOTLAND

Gabion retaining wall at Dunkeld House Hote,
Perthshire,

.’ -~

Lo e SR

N ENGLAND
6m high relaining wal, Tharnbury Hesgital, Shaffield.

Leicester Road, Ashby de la Zouch
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B SCOTLAND - Dumiries & Galloway
Renc® maitress spillway lining and drop structures, Torbeckhill Reservoir,

L,
L T80T :
B SCOTLAND - Highland
Reno® matitress protection al Whin lsland
on the River Ness.

BRITISH
BOARD OF
AGREMENT

AGREMENT CERTIFICATE 95,3141
ROADS & BRIDGES
CERTIFICATE Mo. 93/75

B SCOTLAND - Taysida
River wall on the River Braan at Dunkeld,

T

B Typical cross-section on M40,

B ENGLAND - Buckinghamshire
M40 motarway widening belween junctions 4 and 5. Approximately 5.5km of gabion walling.
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APPLICATIONS

River Training

B [TALY - Campania | pMAaLAWY
Longitudinal walls on River Lete. Groynes for the protection of the Salima - Benga Road,

SR TR e PRt R T
6\ B USA - New York
Weir on the Vranja stream. é’\\ Gabion bank protection near Buffalo.

&

B FORMER YUGOSLAVIA

Earth Control
and Soil Conservation

B REPUBLIC OF CAPE VERDE
Series of structures for soil conservation on Sanliago Island.

B ITALY - Tuscany
Drainage channe! to
stabilise a slope near
Florence.
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APPLICATIONS

Retaining Structures

B SWITZERLAND
Retaining wall for the protection of the railway near Alpnach.

Bridge and Culvert
Protection

N BRAZIL- 5.Faula
Bridge abutrments on Turvo river, near 8. José dos Campos.

Marinas and

Seashore Protection

B BRAZIL - Parana
Protection of the Praig Mansa at Caioba.

B GERMANY
Retaining wall along a road near Obnenvesel,

r‘1 "rjr-{_‘;-_'..a: =¥ =Xy

o B S S
B CANADA - Ontario

Culvert protection near Cornwall,

B CANADA - Quebec
Maring walls al Malane; the work was carried out using
PVC coated gabions.
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APPLICATIONS

Landscaping

AW

B CANADA - Quebec B USA - Maryland

River wall to a city park along the St.Lawrence in Candiac. Lining of a stream near Frederich, atong highway A40,
Impermeable Lining Prutectiqn of Road and
of Dams Railwgy Embankments

S
_ -
1\
&
& ) :
{J_._r-?f--

oA

el o e
> A A R e -q::,i'/_
- B vt T ¢ XS y‘ﬂ. s s, g PSR
B [TALY - Sardegna B [TALY - Calabria
Lochele dam {Nuoro) Reno®™ mattrasses can be sealed by hot poured Rena® matiress lining carried out along the raitway line
sand asphalt mastic, in order to provide an impermeable revetment, Salerno-Reggic Calabria near Amantea (C5).

Channel Lining e

b :E‘:-_."\- '._E-L"h.

o I_:-uu ". ‘: s i !

B ITALY e e

Canalisation and lining of the .,_@_; = i*}'h: S
Fella stream (Uding), o U S
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INSTALLATION and ASSEMELY

Gabions and Reno®
Mattresses

Assembly

Gabions and mattresses are shipped folded and packed together
in bundles, in order to occupy less space and make
transportation to sites ecanomical and easy.

On site, they are opened and assembled as follows: corners are
wired together and diaphragms are fixed to the side panels.
Empty units are subsequently joined together along all adjacent
edges, both horizontally and vertically.

Filling
This is usually carried out by mechanical means using rounded
river shingle or quarry stone having a size slighlly larger than that
of the mesh, so as to have minimum percentage of voids. The
use of hard material of high specific gravity is recommended.
s
Pneumatic Assembly Tool
S
%{é‘;ﬂzma of this new tool holds up to 80 galvanised or
#tess steal “C" rings for rapid assembly.
= g( g P ¥
BN, ‘ ;\\Oi\oéfThe system ensures a strong joint of consistent high standard
reducing labour cost by increased production,

@

|r
A
/

Open Closed

B Assembly of a gabion structure
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SPECIFYING GABIONS

"'ntes for Guidance

Gabions can be supplied in a variety of different specifications to meet durability, performance and economy
requirements of the specifier,

Individual specification should always include the following basic points:
@ The mesh type — example: flexible hexagonal woven wire mesh of 80mm opening size.

® The mesh wire — The British Standard for the steel wire with diameter of the mesh wire and if PVC coated, the overall
diameter including the PVC - example: steel wire to BS 1052, 2.7mm diameler galvanised mesh wire PVC coated to
3.7mm overall diameter,

@ Details of the reinforced selvedges — example: all mesh edges shall be reinforced with a galvanised PVC coated
selvedge wire of 3.4mm core diameter overall 4.4mm diameter.

® Protective coating — The British Standard for the galvanising and protective coating of the mesh wire - example:
mesh wire fo be galvanised to BS 443 OR wire to be galvanised to BS 443 with a bonded grey PVC coating of mean

wall thickness of 0.5mm,

@ Certification — example: BBA cerification requirement for durability and Tegmrba.‘ Approval,
Ne

&8
HE
L
SPECIFICATION &%@
Q
EXAMPLES S
RO

& A
PVC COATED GABIONS ) Q\\'\\é\ GALVANISED RENO® MATTRESSES

O

The gabion shall be 2x1x1m with fixed diaphragms at 1.%\0
centres, The gabion shall be manufactured from staa(gﬁ’re to
B5 1052 of 2. 7mm diameter and galvanised to BS@33 with a
bonded grey PVC coating of mean wall thickness of 0.5mm to
oive overall diameter 3.7mm. The mesh fabric shall be formed

n llexible double twist hexagonal woven wire mesh of B0mm
opening size. All mesh edges shall be reinforced with a
galvanised PVC coated selvedge wire of 3.4mm core diameter,
overall 4 4mm diameter. All joints and connections of gabion
units are to be formed using continuous |lacing wires and/or
high tensile stainless steel "C" rings from 3.0mm wire, attached
with a pneumatic assembly tool. PVC coated lacing wire shall
be 2.2mm core diameter and be to the same specification as
the body mesh.

BBA Certification is required for the product for up to 120 year
life expectancy.

The maltress shall be 6x2x0.23m with fixed diaphragms at 1.0m
centres. The matiress shall be manufactured from steel wire o
BS 1052 of 2.0mm diameter and galvanised to BS 443. The
mesh fabric shall be formed from flexible double twist
hexagonal woven wire mesh of 60mm cpening size. All mesh
edges shall be reinforced with a selvedge wire of 2.4mm
diameter. All joints and connections of mattress unils are to be
formed using continuous lacing wires and/or high tensile steal
“C" rings attached with a pneumatic assembly tool. The 2.2mm
diameter lacing wire and 3.0mm diameter "C” rings are to be
zinc coated to the same specification as the body mesh, BEBA
Certification is required for the product.
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STANDARD UNITS

MACCAFERRI GABIONS

| LxBxH | MNominal Mesh Size | Mesh Wire Diameter
1x1x1 " I mmon ///?, A
2x1x1 i L
4x1x1 : 7 A
i1 ] 7
1 a i y A
5x1x1 : ; @ /
2x1x05 y P
4x1x05 | | /&
2x05x%05 mmmr
6x2x05 !H * fmm Care ’
RENO® MATTRESS
_ LxBxH Mominal Mesh Size | Mesh Wire Diameter - R
| 2.0mm Core s
Ex2x017 V ]:].T-,ﬂﬂ?& .",‘:'//_'
6x2x0.23 . 7 /
Ix2x017 : : L
) u SN
I3x2x0.23 A f /& 4
G0mm
e 2 Urnen Couiy
LxBxH | Nominal Mesh Size | Mesh Wire Diameter
6x2x0.3 2 dumen Coro //
3x2x0.3 b el P /A
5 rm i ; 4 é’}'
j | L a &
: &< 2 2
. 6\0 | ¥ Sithe Pane
e é)\\
80mm £.0mm wr
- L 2 mm Coro

Quality Standards

® Maccaferri products meet the following standards:
® All manufactured under 150 9002

s ® BS 8002 for gabions in all aspects,
\ @ Specification for Highway Works.
® BBA Certification for up to 120 years life expectancy.

Note: Other mesh gauge combinations are available on rsquas_t“.

Zinc coaling

BBA:::
BOARD OF
AGREMENT

AGREMENT CERTIFRCATE 95,3141
ROADS & BRIDGES
CERTIFICATE Mo 83/75

B One of our laboralorias

A whare wire quality control

i | tests are carried oul,
§ B
843.44
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TERBRAMESHCE SYSTEM

TERRAMESH® SYSTEM

This is a reinforced soil system where
units forming the front face and
anchorage element are made from one
continuous mesh panel.

There are two types:
1. Terramesh® System

Where the front face is either flat or
stepped and similar to stone filled box
gabions 0.5 ar 1.0 metre high.

2. Reinforced Green Terramesh®

Where the maximum face angle of 70°
is fixed by a triangular reinforcing steel

g

2 bracket and the unit is entirely filled

3 with sail.

-
i The exposed face is lined with:
a biod t for “soil”
REINFORCED GREEN o a) . : egradable mat for .SUI type
TERRAMESH® SYSTEM N units suitable for hydroseeding.
&
&S b) a three-dimensional geogrid on
Terramesh@ System Reintorced Graen Terramesh® System O “water types”. The “water” type can
L= L= D = Panal made mash "
A= Palented Terramesh® unil A= Patented reinlarced Grean E = Triangular M be used for bank protection of water
B = Molalic renlarcing wires Tarrama b wnit Q N
C = Duaphragm B = Melalic tinforcing wires SO COUrses.,
C = Biodegradabie mal (o "SOIL” type N Qé‘
units) of polyprapyling geogrd [lor é’ \$
WATER" Iype unds) . (é?“\o

= =S & ey A - R ——
FLAT FACE STEPPED FACE SLOPING GREEN FACE

-

[ a‘_‘,lmm

1 ?Erumnréum

- A 830607 1 |

6 (Gooyningns

B AUSTRALIA - Homebush, Sydney
Site of the Olympic Games in 2000

B [TALY - Sardegna
Retaining works carried out with Green
Terramesh® units along the road Bitti-Lula
which connects the 5137 to the 88389,
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B TALY - Liguria
Erection of netting by means of a
helicoplter, near Arenzano.

B USA - Tennesses
Erection of netting by means of a crane,
along Interstate 40,

Mild meel anchornge bar
o sloping lace

A= 12-14 mr = 1
S

Lacing the netting.

ROCKFALL PROTECTION NETTING

Wire mesh netting is often used to
prevent rocks and debris from falling on
to roads and railways.

This solution can also help to establish
vegelation.

Maccaferri rockfall mesh has the same
characteristics as that used for gabions
and Reno® matiresses.

Thanks to the double-twist weaving, it is
strong enough to withstand the force of
the falling rocks and, unlike chain-link
mesh, does not unravel should some of
the wires break.

B [TALY - Valle D Aosta
Erection of netting carmed out manually.
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taly - Trentino-Alto Adige
Protection with MacMat-B2 of slope overlooking a railway in
Brunico-Bolzano, near Perca (BZ),

MACMAT - R®

MacMat-R? is a composite material consisting of a three dimensional
geomat made of polypropylene monofilaments which are integrated
during the manufacturing process with Maccaferri double-twist
hexagonal mesh. This new product extends the range of Maccaferr
products used to protect slopes and banks of watercourses with a low
erosive action. MacMat-R® combines the anti-erosive ability of a three-
dimensional geomat to the strength of a double-twist wire mesh,

It may be used on its own for light duty revetments or in combination
with other Maccaferri products such as Reno® and Geomac®
mattresses,

MacMat-R® thanks to its synthetic compenent, offers an effective
solution to the problem of grassing steep slopes which has particular
applications in the capping of landfill sites.

In addition to re-establishing vegetation MacMat-R® is also suitable for
rockfall protection where there is a need to prevent rocks from falling
onto roads and railways.

In this case MacMat-R® combines the containment effect of the melal
mesh and the enhancement of the vegetation growth through the
supporting three dimensional matting. The density of the matiing allows
for easy hydromulching gfid accelerating a successful vegetation growth.

§é

(A}
P e MAACRAAT. L
A ~ / —
| S
“ ? (f"
i
. M
| M pakiey 1
‘or siapkas i

Slope slabifization with MacMat-A* and dilterem 102 protectian: (A} with sack gabdons: (B) with Ruono®

MACMAT- 1'I-"

MACKLAT-A™ b

\\ & Mlaitrgss flod wilh
Jﬂ'}ﬂ and sosl

St

Mol sinkas
ar Blagles

Slapa profeciion with MacMat-R* combined with Rena® maliress

MAACANT-R

b Gaomae* maitiass
LY

%
_,-"" Fama® mainiass

S

WMALMAT. A

.Iv:_@___"'fl"':u__ . "E' - Bank lining
- i, o ith posskin
— ~ n 5

* ydrosuoding hydromulching

Khakal stakag
ar ataples
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CRANE PLACING

Maccaferri Gabions are strong enough to
be pre-filled and lifted by crane

Additional lacing wire is required to
double tie the units during assembly and
20mm reinforcing bars may be
incorporated along the top edges to help
maintain shape during lifting.

Purpose made lifting frames have proved
to be the best method for lifting the filled
units and these can either be fabricated
or hired from Maccaferri Lid,

Maccaferri Reno® maltresses can be pre-
filled and lifted in a similar way using
special lifting frames to suit 3m x 2m and
6rm x 2m units.

A geotextile can easily be wired to the
underside of the mattress.

For placing large areas of mattress, more
sophisticated methods are available
using purpose built pontoans etc.

Maccaferri Ltd will be pleased to give
detailed examplas.
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SOFT ENVIRONMENTAL SOLUTIONS

e . [

W /854 - 1995 Caselicchio df Reno, Northern laly

1995
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SOFT ENVIRONMENTAL SOLUTIONS

River Bann

B NORTHERN IRELAND

5:23:43:45
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:twrﬁ"
pgrd

Riverview House -

Friartan Road I
MACCAFERRI iz -
Scotland PH2 BOF &
Tel: 01738 621317 |3
Environmental Head office Fax 01738 442283 i
Soclutiens MACCAFERRI LTD AREA OFFICES: Email: perth.macuk@dial pipex.com | =
7400 The Quorum Leyden Road 5
Oxfard Business Park - Marth Stevenage Elmwood House Business Centre §
Garsington Road Herts 5G1 8P 44146 Elmwood Avenug X

Oxlord OXa 2JZ Tel: 01438 315504 Belfast BT9 6AZ

Tel. 01865 770555 Fax: 01438 740335 Tel: 02890 664941 a
| Fax: 01865 774550 Email Fax: 02890 BB3I366 =
Email: pxford@maccaferr co.uk stevenage.macuk@dial pipex.com Email: belfast@maccalferri.co.uk -
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Membrane Weight Requirement & Puncture Resistance

Calculations

IE0310690-22-RP-0005_A_01.DOC
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Project:...St. Francis Abbey Brewery
Description: Liner Buoyancy Calculations
Designed: D Monahan

ChRA EIV{/,*

Tel: +353 1 2601199
Fax: +353 1 2601160
e-mail: infoldcaraet com

Check for Buovancy Condition

Determination of maximum allowable hydrostatic pressure on impermeable liner and

corresponding weep hole level

Page 1of 2
Date: 13/3/02

Parameters )

Reno + Stone 4= 17 kN/m’ éQ&

Water Yo =9.81 kN/m’ &

Factor of SafetyF = 1.2 @\'@

Depth of Reno + Stone, d =0.9m ég;}\é

Height to Weep Hole, h R

RS
N
AN
Upstream of Pipe Crossing ) \&R@O
S
Chainage Liner Level | Liner Le&®!  Difference | Liner Level Difference
Centre of Med JVall North Wall (m)
River ,&é\

157 41.350 C12.628 1.278
149 41.350 42.688 1.358 42.750 1.400
147 41.335 42.628 1.303 42.730 1.395
145 41.325 42.758 1.433 42.575 1.250
143 41.320 42.648 1.328 42.470 1.150
141 41.310 42618 1.308 42.415 1.105
139 41.300 42.563 1.263 42.230 0.930
137 41.275 42.598 1.323 42.240 0.965
135 41.250 42.594 1.344 42.265 1.015

Determine h of Weep holes

Maxh =y, x
Tw

=17 x

9.81

h <1.3m

d
F

0.9
=

esd!

(for material depth of 0.9m, h must be less than 1.3m)

¥ = unit weight of water kN/m’
¥ = unit weight of soil kKN/m’
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Tel: +353 1 2601199
Fax-+353 1 2601160
e-mail: info@@caraet,com om

Downstream of Pipe Crossing

Project:...St. Francis Abbey Brewery
Description: Liner Buoyancy Calculations
Designed: D Monahan

Chainage Liner Level | Weep Hole  Difference
Centre of Level (m)
River (Med Wall)
120 41.175 422 1.025
115 41.150 422 1.050
110 41.125 422 1.075
105 41.100 422 1.100
100 41.075 422 1125 g
95 41.050 422 1.1 csig@\}
90 41.025 422 ;
85 40.975 02 SRS
80 40.950 922 F1250
75 40.925 42.2&%&* 1.275
70 40.900 420 5 1300
65 40.675 Xy 1.344*
OEN

Page 2of 2
Date: 13/3/02

- 5 &O\ \\Q : :
@ Ch 65 depth of material o (r? jer = 1.10m, i.e. >0.9m typically used

(g&,\\é\

&
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Project:...St. Francis Abbey Brewery Page 10of 2
Description: Liner Puncture Resistance Test Date: 9/8/2001
Designed: D Monahan

Tel: +353 1 2601199
Fax: +353 | 2601 160
e-mail: infof@caraet.com

Objective

To demonstrate that GCL (Bentofix) is adequately projected by Terrafix (under layer) and
Secutex (over layer)

Methodology

Test pad 900 x 900 mm constructed comprising:

100mm CI. 804

100mm Cl. 804

%

Loading

Test  Assume load is evenly distributed from concrete.
i.e. 4.3t acting on test pad

Load = 4.3 x9.81 Area of Pad = 0.9x09
2.2 kN = 0.81m’
Pressure = 42.2/0.81
= 52 kN/m’
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%, Project:...St. Francis Abbey Brewery
; é Description: Liner Puncture Resistance Test
= Designed: D Monahan

&

_g’{

Tel: +353 1 2601199
Fax: +353 | 2601160
e-mail: info@caraet.com om

Loading
Reality
% (0.5m gabion
0.9m :
0.3m stone (100mm nom. size)
0.lm Cl. 804
4
Assume density = 1.8 x 9.81 ' %6&
= 17.7 kN/m’ S
AN
=>Pressure 17.7 kN/m® x 0.9m Q&Q;&'}\&
= 1593 kKN/m* st
o’
FoS > 3 NG
QOQ\\‘
S
N
&

Visual Inspection

s Photographs taken
e No visible damage to any element of barrier system

e Minor indentations visible

Conclusions

Page 2 of 2
Date: 9/8/2001

e  On the basis of test, the system satisfactorily resists puncture and remains fully intact
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Appendix B

River Breagagh Remediation
Project — Post Closure
Monitoring Plan
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Diageo St. Francis Abbey Brewery Kilkenny Industrial Emissions Licence Surrender
CRAMP Report

Bl River Breagagh Remediation Project — Post
Closure Monitoring Plan

Please see River Breagagh Remediation Project — Post Closure Monitoring Plan
overleaf.

REP/1 | Issue 4 | 16 October 2014 | Arup Page B1

\DUBNTS03\DUBLIN_JOBS\2290001229808-00\4. INTERNAL PROJECT DATA\4-04 REPORTS\4-04-02 CONSULTING\IPPC LICENCE SURRENDER\CRAMP\CRAMP ISSUE
4\229080-00_2014-10-16_CRAMP REPORT _ISSUE 4.D0CX
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Post Closure Monitoring Plan
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Issue date: 21 August 2014

EPA Export 27-07-2015:23:43:45



P

GROUP

Document Sign Off

P0448-01 River Breagagh Remediation Project
Post Closure Monitoring Plan

Diageo Kilkenny
PCB Surveys
IE0310690-22-RP-0004, Issue B

&
y@é
File No: IE0310690.22.150 . ﬁo
NS
0\0\
CURRENT ISSUE &
RN
Issue No: B Date: 21/08/14 Reason for issue: Fg@‘?@&%sion in CRAMP
Sign Off Originator Checker &@Os;g@wer Approver
NEY
S
Print Name Tim O’Shea 6\00 Eileen Lee Tim O’Shea
L
Signature {\aﬁ‘\ Authorised Electronically
S

Date 21/08/2014 © 21/08/2014 21/08/2014
PREVIOUS ISSUES
Issue Date Originator Checker  Reviewer Approver Customer
No
A 15/05/2014 = Tim O’Shea Eileen Lee = Tim O’'Shea

162.TP.09, Issue 7, 31/03/2014

Customer
Approval
(if required)

Reason for issue

For Information

Formal Issue

EPA Export 27-07-2015:23:43:45



Diageo Kilkenny

PCB Surveys

IE0310690-22-RP-0004, Issue B

GROUP 21 August 2014

Contents

1 Introduction
1.1 Background
1.2 Annual PCB Monitoring Programme (2003-2013)

2 Long Term Monitoring Strategy 6
2.1 Fish Sampling 6
2.2 Biota Sampling 9
2.3 Sediment Sampling 11
24 Visual Inspection & Assessment of Integrity 12
25 Other Considerations 13
26 Duration of Monitoring Strategy @\‘\‘”& 13
2.7 Agreement & Review of Monitoring Plan \i\v‘ithﬁ§%gulatory Authorities 14
NE
3 Summary EAN 15
SO
§S, <
&
Py
L
Qé \\'\\Q
\°°Q
\0
&
QO
IE0310690-22-RP-0004_B_01.DOC Page 3 of 15

Formal Issue

EPA Export 27-07-2015:23:43:45



P

Diageo Kilkenny
PCB Surveys
IE0310690-22-RP-0004, Issue B

GROUP 21 August 2014
1 Introduction
1.1 Background
This report documents the proposals for continuation of a PCB survey (monitoring) programme to
be carried out at the Diageo St. Francis Abbey Brewery (SFAB) site, located in Kilkenny. The
purpose of this update is to formalise the survey proposals for future monitoring following cessation
of commercial operations at the site in May 2014, further to consultation with the EPA and Kilkenny
County Council.
The PCB survey programme has been carried out annually at the Kilkenny site following the
completion of a remediation project on a section of the river Breagagh in 2001. Details of the
remediation project completed are reported separately (PM Group report no. IE0310690-22-RP-
0005 Issue A).
1.2 Annual PCB Monitoring Programme (2003-2013)
Following the completion of the remediation project, a programme of proposed ongoing monitoring
for PCBs was agreed between Diageo and the EPA (May 2002). This programme of monitoring is
summarised in Table 1.1. q}\)&
Table 1.1: Summary of Annual PCB Survey Progranime (Post Remediation — Present)
Monitoring of PCB Levels Frequency
o L
Fish Tissue Annual{\Qo\&\
S &
i &
Biota A%@‘kog
. . NS
Riverbed Sediment Qf;g@ally
Groundwater through vent panels \6\ Twice annually (aligned with IPPC monitoring)
QO
Groundwater from (new) bor@uﬁ?;s Twice annually (aligned with IPPC monitoring)
Groundwater - Production Well Twice annually (aligned with IPPC monitoring)
River Water Annually
Since the remediation project was completed, results of the ongoing surveys have been submitted
by Diageo to the EPA as part of the site Annual Environmental Report (AER) or as results became
available depending on the particular time of year.
The main purpose of the survey programme is to identify if any residual PCB material has been
released to the river Breagagh (e.g. due to possible deterioration of or damage to the installed
membrane over time) and if there is any possible pollution impact. The indicators for PCB pollution
and the standards to which measured PCB levels are compared are summarised in Table 1.2
overleaf.
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Table 1.2: Current Indicators for PCB pollution in Fish, Biota, Sediment & Water and
Legislative/Best Practice Guidelines

Survey Element Indicator Reference for Limit / Threshold

Parameter

European Regulation No. 1259/2011
Fish Tissue SPCB7 (EU Food Safety Standard)

EU Directive 2013/39/EU (from 2014)

Water Framework Directive /

Biota Q-value South Eastern River Basin Management Plan Objective
Riverbed Sediment ZPCB7 Dutch Intervention Value for Soils

Groundwater ZPCB7 Dutch Intervention Value for Groundwater

River Water ZPCB7 EPA Guidelines ™**

EU Directive 2013/39/EU (from 2014)

Note: Most recent guidance relevant to PCBs contained within EPA '??ance, namely “Towards Setting Guideline
Values for the Protection of Groundwater in Ireland”, which in addi to groundwater standards, also references the
Lowest Drinking Water Guideline Value (or Intervention Valé\{q) %k\he countries reviewed.
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2.1

IE0310690-22-RP-0004_B_01.DOC

Long Term Monitoring Strategy

In the context of the site closure, the following section provides the proposed update to the
previously agreed annual monitoring programme for PCBs, taking into account the results of
surveys completed since the original remediation project.

In summary, a continued survey programme is proposed incorporating the following elements:
- Fish Sampling

- Biota Sampling

- Sediment Sampling

- Visual Inspection of Membrane & Assessment of Integrity

Where changes to the existing monitoring programme are proposed, justification is included based
on a review of existing survey results.

Fish Sampling

Review of Existing Data &

Results for fish samples have been compared insofar as g@%sible to relevant EU Food Safety
Limits (European Regulation No. 1259/2011). (\\\‘7@
$

o
For trout and salmon, PCB levels have been s%@%@ﬁ% be within relevant EU Food Safety limits for
all samples between 2003 and 2013, i.e. pos\t,an@‘ediation, with the exception of a single sample of

trout in 2008 (Figure 2.1 below). .OQQQ\@*

&
RSy
S &
Maximum PCB Leve?@@\ River Breagagh Salmon/Trout Sampled
& (1995 to 2013)
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Maximum 7 PCB Levels in River Breagagh Salmon/Trout (1995 — 2013)

Note: The red line in Figure 2.1 reflects the strictest food safety limit of 75ng/g for PCB levels (£6 PCB) in salmon/trout
set down in the European regulation (EC No. 1259/2011). It is noted that graph values reflect 7 PCB resullts.

Figure 2.1:

A number of eel samples have continued to show results in excess of the EU maximum value for
sum of non dioxin-like PCBs (Figure 2.2 overleaf), again with regard to food safety. It is noted that
the results for sum of dioxin-like PCBs in the same samples were within the corresponding EU
maximum value.
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Maximum PCB Levels in River Breagagh Eels Sampled
(1995 to 2013)
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Figure 2.2: Maximum X7 PCB Levels in Rivg&‘ﬁl@%gagh Eel (1995 - 2013)
Q

Note: The red line in Figure 2.2 reflects the strictest foggﬁ@éty limit of 300ng/g for PCB levels (£6 PCB) in eels set
down in the European regulation (EC No. 1259/20&@&65\(% again noted that graph values reflect £7 PCB results.

Overall, the results of the fish surveys of(& t years show general compliance with relevant EU
food safety limits, with the exception ogﬁé@dioxin-like PCBs in eels (2007, 2008, 2011, 2012,

2013) and an isolated result in trouto(é\g\@).

<
It is noted that since 2012, the fisgihrqgQ\})f eel is illegal under the Conservation of Eels Fishing Bye

Law (No. C.S. 312, 2012). This on eel fishing is subject to review in 2015.
Updated Environmental Q&é]lty Standard (EQS)

In 2013, the European Union agreed revised standards for dioxins and dioxin like PCBs (DL-PCBs)
in water. Dioxins and DL-PCBs have been added to the European list of priority substances and
associated limits have been established as part of Directive 2013/39EU".

Under the 2013 Directive, the Environmental Quality Standard (EQS) for dioxins and dioxin like
PCBs is 0.0065ug/kg TEQ (sum of PCDD+PCDF+PCB-DL). The TEQ limit value is based on toxic
equivalency and has been reported for PCB by Diageo annually since 2011, further to the
introduction of the EU Food Safety Regulations in 2011 (EC No. 1259/2011). The summary results
shown in Table 2.1 may now be compared to this new limit of 0.0065ug/kg.

! Directive 2013/39/EU of the European Parliament and of the Council of 12 August 2013 amending Directives 2000/60/EC and
2008/105/EC as regards priority substances in the field of water policy
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Table 2.1: Summary of Fish Survey (PCB TEQ) Results (2011-2013)

Year TEQ Result Range (ng/kg) No. of Fish Samples
2011 0.00019 - 0.00109 4

2012 (Brewery Yard eels sample excluded) 0.00004 — 0.00068 5

2012 (Brewery Yard eels sample included) 0.00004 —0.00768 6
2013 0.00006 — 0.00221 9

Comparison of all TEQ results reported since 2011 shows ongoing compliance for levels of PCB
with the latest European EQS (0.0065ug/kg) with a single exception noted in 2012 (1 no. eels
sample). It is noted that dioxins and furans (PCDD+PCDF) are not expected in significant quantities
owing to the nature of the original source of contamination (transformer oil spill) and reported data
for levels of dioxins and furans in Irish freshwater fish®.

21.2 Scope of Future Sampling

The review of existing survey data shows that EU Food Saf t‘;‘di&limits have generally been met since
remediation with the exception of a number of exceedancgs for non-dioxin like PCBs in eels at the
Brewery Yard site and a single trout sample in 200§:\S§1‘ce 2012, the fishing of eels has been
prohibited for conservation purposes. No food safétydssue is foreseen on this basis.

S
The most recent survey data since 2011 shows yat TEQ values for dioxin like PCBs (DL PCBs)
have been compliant with the newest Eur,\ Environmental Quality Standard (EQS) for PCB,
again with the exception of a single eeggéggsﬁple in 2012.

It is therefore recommended that %@ﬁgﬁd monitoring of fish tissue be continued but that the
survey be limited to eel samples a tt§§\ River Breagagh (Brewery Yard/spill site and upstream
control location). Since reporting ¢f TEQ values commenced in 2011 in line with European
Regulation No. 1259/2011, a r@?‘ew of results for salmon and trout (2011-2013) shows compliance
was achieved with the Iatest}éﬁropean EQS described above (Directive 2013/39EU). As the PCB
results for salmon and trout do not exceed the EU EQS (Table 2.1), it is considered that sampling
of trout and salmon will no longer be required. Monitoring of eel should be continued for
comparison with the EU EQS.

Consistent with the previous survey methodology and subject to ongoing permission (in
consultation with Inland Fisheries Ireland), muscle samples will be taken from collected fish and the
sample will be taken from the same portion of the fish in all cases (a square cut from below and
slightly in front of the dorsal fin and down to the lateral line). Fish muscle is appropriate for
monitoring, particularly in light of the human consumption perspective. Lipid content will also be
measured. Fish of similar age/size will be used for all the samples insofar as possible. It is noted
that the fish surveys of previous years have been constrained significantly due to naturally
occurring factors including river size and consistent sample availability (i.e. age, size, species of
fish).

21.3 Frequency of Analysis

It is proposed that the frequency of fish sampling is not altered and that fish samples will continue
to be collected annually.

2 Investigation into levels of dioxins, furans, polychlorinated biphenyls and brominated flame retardants in fishery produce in Ireland,
Tlustos et al, 2006.
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2.2

2.21

Responsibility

It is proposed that, subject to continued availability of resources and necessary permission, the
sampling will be carried out by Inland Fisheries Ireland.

The samples will be sent to an approved laboratory for analysis. Since the remediation project, the
Marine Institute has provided ongoing specialist laboratory analysis services by sub-contract. As
the Marine Institute (MI) is obliged to fulfil its core services under statute, the availability of Ml
resources cannot be guaranteed for this task. However Ml is positioned to advise the agreed
monitoring plan regarding appropriate alternative laboratories, if required.

Reporting

The results of any future fish survey(s) will be compared with the current EU Food Safety limits (EC
No. 1259/2011) and the latest EU Environmental Quality Standard (2013/39/EU). It is expected the
latter European Directive will be implemented into Irish law, by way of amendment to the Surface
Water Regulations 2009, as amended. Comparison will also be made with the previous survey
results.

It is proposed that results from the fish survey will be compiled with those from other survey
elements agreed, e.g. sediment, biota, etc. and a final annual report compiling all results for a given
year based on the agreed overall survey programme will be sébmitted to the Regulatory Authority.

: : &

Biota Sampling (\\\‘é\ﬁ

Since remediation, sampling of river bed biota hg%o \en undertaken annually. The biota sampling
completed provides an indication of the Iong-\géﬂ@ uality of the water since remediation, rather
than an instantaneous snapshot at the mo ‘enfof sampling (as in the case of chemical analysis). It
is noted that Q-value is not a direct meag})r ent of PCB level, but rather an indicator of biological
health within the river environment. ‘\0&6‘0

s
The sampling procedure used is tlﬁe%@b\mmonly known as ‘kick sampling’ where the bottom fauna
on the river bed are disturbed at assample location by kicking the bed for a fixed time interval.
Dislodged invertebrates are ca@ht in a hand net held on the bottom immediately downstream of
the disturbed zone. 000

A study of the relative abundance of the macroinvertebrate groupings captured at each sample
location allows for the determination of biological water scoring, known as Q-value. The Q-value is
a five point scale of biological water quality, ranked as follows:

- Q1 Bad

- Q2 Poor

- Q3 Doubtful

- Q4 Fair

- Q5 Good

Review of Existing Data

The Q-value scores assigned over the last seven surveys, including the most recent survey of June
2013, are summarised in Table 2.2 below. The four sites referenced include two points on the river
Breagagh (1 upstream, 1 downstream) and two points on the river Nore (1 upstream of river
confluence, 1 downstream of river confluence).
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Table 2.2: Q-Value of Rivers Nore and Breagagh at locations adjacent to SFAB site

(2006 to 2013)
Survey Location Q-Value
2013 2012 2011 2009 2008 2007 2006

Site 1 Q1 =Bad

ite
Upper Breagagh (Control) 4 4 4 34 34 3 3 Q2 = Poor

i 3 = Doubtful
Site 2 _ 4 4 4 3 3 4 4 Q oubtfu
Breagagh Remediated Zone Q4 = Fair
Site 3 -

= d

Downstream of Confluence of 3 4 3-4 4 3-4 2-3 2 @5 = Goo
River Breagagh & Nore
Site 4
River Nore at Green’s Bridge 5 4 4 5 5 5 3
(upstream of confluence)

As noted above the biological river water quality at the sample locations adjacent to the brewery
site has been consistently scored Q3 or higher since 2008. Within the remediated zone (sample
site 2), there has been no significant deterioration or downward trend in recent years that would
indicate a pollution impact on riverbed invertebrate life. O&rall the results show a consistent trend
over recent years at all survey locations. o‘@ Qp

Regarding Site 3, the Q value for this site in 203@’@%5 Q3. This was a slight reduction to the value

for 2012 (Q4). As reported by Enterprise Irel @}urvey personnel, it is believed that this reduction

was due to the significant siltation of the %tjé ed at this monitoring location.

&

222 Scope of Future Sampling d%) L
To date, the biota surveys have co é@tently concluded the ongoing absence of a contaminant in

the remediated zone. This is demdnstrated by the consistency observed between invertebrate
numbers upstream of and witQ; he remediated zone.

As biota sampling is an esta(ticl)ished method of assessing long term water quality, it is
recommended that this monitoring be continued within the River Breagagh only. Monitoring should
be continued both upstream of the remediated zone and within the remediated zone. Any
deterioration in Q value within the remediated zone, which is not also apparent with the upstream
control site, will signal the presence of a contaminant. This can then be assessed against results
for fish and sediments surveys in parallel.

It is considered that monitoring of biota at sites in the river Nore is no longer required and that biota
results from the Brewery Yard (spill site) are best compared with upstream results from the same
river, i.e. Breagagh.

223 Frequency of Analysis
As the Q value is a measure of longer term biological quality, it is proposed that this biota sampling
will continue to be carried out annually.

224 Responsibility

Since the remediation project, biota monitoring has been carried out by by staff of Enterprise
Ireland (Shannon Aquatic Toxicity Laboratory). In November 2013, the acquisition of the Shannon
Aquatic Toxicity Laboratory was completed by City Analysts Ltd.

Accordingly, it will be required to review the biota survey service provider for any survey
programme commissioned following closure of the site. A wide number of environmental
laboratories and survey companies are equipped to undertake biological water surveys.
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225

2.3

2.31

2.3.2

233

234

Reporting

The results of the surveys will continue to be compared with the standards established by the
European Water Framework Directive, as implemented locally through the objectives contained in
the South Eastern River Basin Management Plan. Comparison will also be made against the
previous survey results.

It is proposed that results from the biota survey will be compiled with those from other survey
elements agreed, e.g. fish, sediment, etc. and a final annual report based on the agreed overall
survey programme will be submitted to the Regulatory Authority.

Sediment Sampling

Review of Existing Data

Sediment sampling of the river bed has been undertaken annually since the completion of the
remediation project at locations on the rivers Breagagh and Nore, to identify any PCB
contaminated material that may be released from beneath the existing barrier installed on the river
bed, i.e. release caused by damage to or deterioration of the liner.

In recent years, there has been no value for sediment analysis of riverbed material found to be in
excess of the laboratory limit of detection with the exception 62009 when PCB levels of
0.174mg/kg and 0.029mg/kg were measured in two sedi t samples. The first of these values,
0.174mg/kg, was a sample from within the remedia(qdq@ne. The second value, 0.029 mg/kg, was
from downstream of the Nore-Breagagh river co ce. These values are both within the Dutch
Intervention Value (1mg/kg) used in the origin&b\g\@ediation plan.

N
Based on the survey dataset available sin c%pletion of the remediation project, there is no
significant evidence of PCB contaminatign gfriver bed sediment sampled from locations on the
rivers Breagagh and Nore (including‘&ﬁq@?the remediated zone).
TN

<<O N
Scope of Future Sampling \Q,OQ\\

O
Subject to further consultation y’i‘h the EPA regarding a relatively new and emerging methodology
for sediment analysis, i.e. peﬁs&ve sampling as outlined in Section 2.3.6 below, it is proposed to
continue monitoring the riverbed sediment by means of grab sample.

It is proposed that sediment sampling be focused at two locations only, one within the remediated
zone and the other at an upstream control location in the River Breagagh.

It is considered that continued sediment monitoring in the River Nore is not required.

Frequency of Analysis

It is proposed that this sediment monitoring will continued to be carried out annually. However, if
liner damage is observed at a particular location, follow up monitoring should be initiated as
appropriate.

Responsibility

Riverbed sediment was previously collected by Cara Environmental and in more recent years
directly by the appointed consultants.

A wide number of environmental service providers are equipped to undertake riverbed surveys and
the existing survey locations remain easily accessible during summer months when waters are
shallow, particularly with reference to the river Breagagh.

Sediment samples collected will be transported under chain of custody to an accredited laboratory
for analysis.
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2.3.5

2.3.6

24

2.41

Reporting

The results of the surveys will continue to be compared with the Dutch Intervention Value
standards (1 mg/kg). Comparison will also be made against the previous survey results.

It is proposed that results from the biota survey will be compiled with those from other survey
elements agreed, e.g. fish, sediment, etc. and a final annual report based on the agreed overall
survey programme will be submitted to the Regulatory Authority.

Temporal Changes in PCB Level

Further to consultation with the Marine Institute regarding persistent levels of PCB detected in a
number of fish samples (Section 2.1), it is noted that the existing annual monitoring programme
(based on grab samples) provides a method of monitoring and reporting levels of PCB at a
particular time, for comparison to available regulatory limits which are set for environmental
exposure to PCB and/or human health. Based on this comparison, the requirement for more
detailed investigation can be determined.

There is an emerging method for assessment of water based pollutants, namely passive sampling.
This may enable greater investigation of temporal changes in PCB level at the Breagagh site by
installation of passive device samplers. However research is ongoing into the effectiveness of such
methodology. Rl

The Marine Institute and its 3project partners have publishé8 a number of articles and presentations
regarding passive sampling”. Between 2008 and 2(()3&\2?@ project was completed for the
‘Development of a Risk-based Model for use in Quality Monitoring’. This project identified the
need to investigate alternative sampling techqi@g} with specific reference to passive sampling. A
number of related research projects involvéa@ép@ssive sampling have been ongoing since 2005.

In 2013, a project was initiated to test@t%éy‘\\gs% of passive sampling technologies (and biota
analysis) in surface water monitorin ,@'\'iority substances in Ireland. As noted by this project
team, “the widely accepted metho \Water monitoring involves grab sampling which is both
expensive and labour intensive, an\&P/s limited by the fact that it identifies only compounds present
at a single point in time. Passivgssampling is proving to be a valuable tool for the monitoring of
priority substances in water,ogég\;;ent and biota”. This project is due to be concluded in 2016.

Subject to further consultation with the Regulatory Authority regarding suitability of passive
sampling, it is proposed that the existing grab sample method for sediment sampling be continued.
For passive sampling, a further review would also be required to confirm (i) the reliability of
equipment and (ii) availability of survey resources in this emerging field.

It has been confirmed that the Marine Institute does not have availability at this present time for the
execution of a newly designed survey programme at the river Breagagh.

Visual Inspection & Assessment of Integrity

Review of Existing Data

It is noted that the riverbed membrane layers are designed to be impermeable, scour resistant and
self-repairing. The installed liner is only approximately half way through its design life and there has
been no visual evidence to date to suggest damage to the liner.

A programme of documented visual inspection was not part of the original monitoring programme
agreed previously with the EPA. However on the basis that Diageo will not be the future occupant
of the site, it is considered sensible that a more formal schedule of visual inspection and
assessment of integrity be agreed.

3 Irish Passive Sampling Research website (https:/sites.google.com/site/irishpassivesampling/home), accessed 21 August 2014
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2.4.2

243

244

245

2.5

2.6

Scope of Future Monitoring

Further to EPA feedback regarding the Closure, Restoration & Aftercare Management Plan
(CRAMP) for the site, it is noted that regular visual monitoring is required to check the containment
system’s integrity. Areas of damage or deterioration observed should be repaired accordingly.

During periods of low water, i.e. summer months, a suitably qualified engineer should visit the site
to visually inspect the installed liner for possible deterioration or other damage. The locations to be
monitored include:

- Upstream and downstream ends of Reno mattress covering the liner;
- Sides of the Reno mattress along both northern and southern river banks;
- Exposed sections of Reno mattress observed.

An inspection report should be completed including photographs verifying the condition of the liner
and any defects observed. The report should also contain an explicit statement that the full extent
of the liner was inspected (insofar as possible) and note any difficulties encountered.

Frequency of Analysis

It is proposed that the liner be visually inspected annually. The-optimum time to carry out this
inspection would be during periods of low water levels in th@ﬂver, i.e. May — September, assuming

relatively dry weather in the weeks prior to survey. ) &

Responsibility o‘gib\d

RN
Diageo shall engage the services of a suita Qggg%lified Senior Engineer, experienced in the design
and installation of membranes/liners, to iQ$(@p‘t the integrity of the installed liner.

. RS
Reporting ¢ N ,\@0
The results of the inspection surve\)ﬁ,@?\hl be documented in a report.

S
It is proposed that this report w;@be compiled with those from other survey elements agreed, e.g.
fish, sediment, etc. and a fir@‘annual report based on the agreed overall survey programme will be
submitted to the Regulatory Authority.

If damage to the liner is observed, the Regulatory Authority shall be immediately notified and a
specific follow-up investigation and remedial plan will be agreed with the Regulatory Authority.

Other Considerations

Both groundwater and river water have previously been sampled for PCBs as part of the annual
survey programme. The results to date for water samples have shown no evidence to indicate the
presence of PCBs.

It is considered that grab samples of water are not merited as any possible future contamination by
released PCBs will be more readily detected by means of the survey elements described above.

If damage to the installed liner is observed, groundwater and/or surface water monitoring may be
considered as part of a follow-up investigation.

Duration of Monitoring Strategy

An annual monitoring programme has been in place since completion of the remediation project
(2003-2013). It is proposed that this monitoring programme be continued annually on the basis of
the above recommendations.

Results for fish, biota and sediment should be compared to the legislative limits described and any
future revisions or updates of these standards which may arise. In particular, reference is made to
the new European Environmental Quality Standard (EQS) for dioxins and dioxin-like compounds
including PCB in water (fish) contained in Directive 2013/39/EU.
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Following a period of six years from 2014, the latest body of results should be reviewed in
consultation with the Regulatory Authority and an update of the monitoring strategy completed and
agreed.

Assuming annual implementation in the years 2014 to 2019, a formal review of the available results
and ongoing monitoring requirements should be completed with the Regulatory Authority in 2020.

2.7 Agreement & Review of Monitoring Plan with Regulatory Authorities

Diageo has engaged in a process of consultation with both the EPA and Kilkenny County Council
(KCC), regarding the requirements for future environmental monitoring. As part of the Written
Agreement between KCC and Diageo, documented separately to this report, the following is noted
regarding the post closure monitoring plan for PCBs:

Subject to indemnification by KCC, in the manner provided for in the Written Agreement (Clause
5.1), Diageo agrees to comply or procure that its Affiliate complies with the monitoring
requirements agreed by KCC, the Environmental Protection Agency and Diageo and detailed in
this report for a period of 6 years from the date of the Written Agreement in respect of the
Breagagh River and the lining affixed by Diageo or its Affiliate to that portion of the bank and
base of the Breagagh River set out and described in the map attached to the Written Agreement
(Schedule 3). If such monitoring indicates that further /nve,gj/gat/on is required in relation to an
Environmental Matter then Diageo shall: @\

a) appoint such consultants it deems necessar; ?o conduct such further investigation and
review of the results of the monitoring roduce a report in relation thereto (a
“Report”) giving its recommendat/o @? reatment and/or remediation (if any); and

b) take such actions (to be agreedd}?/t(ﬁ(CC) as reasonably required in respect of the
treatment and/or remed/at/orgp? y) set out in a Report at Diageo’s cost.

Prior to the end of the 6 year per@‘? @ferred to above (Clause 4.1 of the Written Agreement),
the parties shall meet and agree @ether any further monitoring will be required after the expiry
of such 6 year period. 6\

In the event that any dispu r disagreement arises between the parties in relation to any such
technical matter in the Wiftten Agreement (Clause 4.1) the parties shall use all reasonable
endeavours to resolve such dispute or disagreement within one month or such other period as
may be agreed. If agreement still cannot be reached between the parties within such time
period the relevant provisions contained in the Written Agreement (Clauses 6.8 — 6.12
(inclusive)) shall apply (mutatis mutandis).
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3 Summary
A summary of the proposed long term monitoring strategy is included in Table 3.1.

Table 3.1: Summary of Long Term Monitoring Strategy
Monitoring Frequency Remarks

Eel samples to be collected at locations on the River
Breagagh, both upstream and within the remediated

Fish Sampling Annual zone.

This will be subject to permission and carried out by/ in
consultation with Inland Fisheries Ireland.

Survey locations to include the River Breagagh, both

Biota Sampling Annual upstream and within the remediated zone.
. . Survey locations to include the River Breagagh, both
Sediment Sampling Annual upstream and within the remediated zone.
&¢
Where defqus\?damage is observed, the Regulatory
Intearity A ta Annual Authority$hall be notified and a remedial plan agreed
niegrity Assessmen basad of'the extent of the damage reported.
Visual Inspection of (May-September). 8@%@ gerep
Installed Liner o&? sWning no defects/damage observed, a written

Kreport shall be prepared annually to document the
{“findings of the assessment completed for a given year.

&
S
Further consultation with the Reg 3 \} Authority (and Marine Institute) is advised regarding the
suitability, reliability and Regulato uthority approval of passive sampling, as an emerging
method in Ireland for the asseggﬁwent of priority substances in water.
(\
c®
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Diageo St. Francis Abbey Brewery Kilkenny Industrial Emissions Licence Surrender
CRAMP Report

C1 Process Flow Schematics

Please see Process Flow Schematics overleaf.
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Appendix D

Decommissioning Checklist
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Diageo St. Francis Abbey Brewery Kilkenny Industrial Emissions Licence Surrender
CRAMP Report

D1 Decommissioning Checklist

Please see decommissioning checklist overleaf.
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Waste Drained for treatment Waste Purged for treatment
Is the vessel clean? (CIP etc) Date CIP Completed, . [P T— in effluent plant and
Completed By AR REUED [T subsequent dischargeto subsequent discharge to
sewer? sewer?

Sign off Verification & Date. Equipment is Decomissioned

Disconnected from Power - made safe/ LOTO
¢ (Asset is safe, No power, Clean)

€02 Vented? Waste Material Disposed? ~lock out tag out )? Disconnex
Completed

Vessel Empty?




Waste Drained for treatment ~Waste Purged for treatment

in effluent plant and in effluent plant and picspascisdonRowesmads sate/[Lo7Y

€02 Vented? Waste Material Disposed? - lock out tag out )? Disconnection
Completed

Vessel Empty S the vessel clean? (CIP etc) Date CIP Completed, (s e O] Sign off Verification & Date. Equipment is Decomissioned
(Asset is safe, No power, Clean)

Completed By subsequent dischargeto | subsequent discharge to
sewer? sew




Waste Drained for treatment ~Waste Purged for treatment

in effluent plant and in effluent plant and picspascisdonRowesmads sate/[Lo7Y

€02 Vented? Waste Material Disposed? - lock out tag out )? Disconnection
Completed

Vessel Empty S the vessel clean? (CIP etc) Date CIP Completed, (s e O] Sign off Verification & Date. Equipment is Decomissioned
(Asset is safe, No power, Clean)

Completed By subsequent dischargeto | subsequent discharge to
sewer? sew




Waste Drained for treatment Waste Purged for treatment

in effluent plant and in effluent plant and Rrcchnsctediion o madsiars LO00

€02 Vented? Waste Material Disposed? - lock out tag out )? Disconnection
Completed

VeselEmpty?] Rieveseioean 4 (CHEC D teCrltomeiatey; List of Associated Waste Material ign off Verification & Date. Equipment s Decomissioned
(Rsset s safe, No power, Clean)

Completed By subsequent dischargeto | subsequent discharge to
sewer? sewer?




w“:: :’;"J::‘: "I’:::’:‘;"’m W’?::;ILE:; '1:::’::’:‘"' Disconnected from Power - made safe/ LOTO
g i €02 Vented? Waste Material Disposed? ~lock out tag out )? Disconnection
subsequent dischargeto  subsequent discharge to
Completed
sewer? wer?

Sign off Verification & Date. Equipment is Decomissioned
i )

Is the vessel clean? (CIP etc) Date CIP Completed, 1 "
Completed By OFASOERIEAWESIE At sset s safe, No power, Clean)

Vessel Empty?
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Revised Decommissioning
Programme
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Diageo St. Francis Abbey Brewery Kilkenny Industrial Emissions Licence Surrender
CRAMP Report

E1l Revised Decommissioning Programme

Please see revised decommissioning programme overleaf.
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ID ‘Task Name Duration | % Complete Start Finish Predecessors Status Apr'14 13 Apr '14 20 Apr'14 27 Apr'14 04 May '14 ‘11 May '14 18 May '14 25 May '14 01 Jun'14 08 Jun '
Li ) MITwiTlFls|simITIwlTlFls|simITIw TIFls simITIwlTlFls sIm TIwlTIF!s|sMITIw T Fls/ sIMITIw TIFIs/sIMITWITIFls|sMITIWITIF[s S[M]

0 &/ Decommissioning Project 79 days? 100% Mon 17/02/14 Thu 05/06/14 c0n|p=ctc|||||||||||||||||||||‘||||||||||||||||||||||||||||||||||||||||||||||||‘||||||||||||||||||||||||‘l|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||'1000&
1 |+ 1 Production Schedule 17 days? 100% Thu 17/04/14 Sun 11/05/14 Complete : L P 100%
2 1.1 Brewing Ceased 1 day? 100% Thu 17/04/14 Thu 17/04/14 Complete I &—17/04 3 ; ;
Y 1.2 Fermentation Ceased 3days  100% Fri18/04/14 Tue 22/04/142 Complete l 1 &2200 1 ol
4 | 1.3 Maturation Ceased 11 days 100% Wed 23/04/14 Wed 07/05/14 3 Complete } } } } & gios
5 1.4 Filtration Ceased 1 day 100% Thu 08/05/14 Thu 08/05/14 4 Complete ; ; ; : 60805
6 1.5 Tankering Ceased 5 days 100% Mon 05/05/14 Sun 11/05/14 Complete I I I I ¢-1105
7 W 2 Raw Materials 22 days? 100%  Mon 14/04/14  Tue 13/05/14 Complete | R 100°
8 | 2.1 Grain Intake system 5 days 100% Mon 14/04/14 Fri 18/04/14 Complete! L —— 100 % ! !
9 v 2.2 Malt Silos 16 days 100%  Tue22/04/14  Tue 13/05/14 Complete } | Mmaaaazmmszammnmszzazsmsaazmazsszansmsaanmzssszazzesaazmzssszazzizzzzzs JRILK
10 |+ 2.2.1 Slides (augers) 3 days 100% Tue 22/04/14 Thu 24/04/14 2FS+2 days Complete ! ! 100%! !
1| 2.2.2 Bucket elevators 1day 100%  Tue22/04/14  Tue 22/04/142 Complete } } } }
12 |/ 2.2.3 Upstairs Malt Transfer 1 day 100% Tue 22/04/14 Tue 22/04/14 Complete I I | |
13 2.2.4 Silo cleaning 15 days 100%  Wed23/04/14  Tue 13/05/14 12 Complete } } : : 100%
14 | 2.2.5 Destoner Cleaning 6.5 days 100% Wed 23/04/14 Fri 09/05/14 11 Complete I I EER R LR R R 100%
15 |/ 2.2.6 Swing Sieve Cleaning 6.5 days 100%  Wed 23/04/14 Fri 09/05/14 11 Complete } } SRR o000 ERCEERREERRRE IR 00x 000 100%
16 &/ 2.3 Malt Mill 13 days? 100% Wed 23/04/14 Fri 09/05/14 Complete I I e 100
17 | 2.3.1 Electronically isolate Mills (Miag & Porte 1 day 100% Wed 23/04/14 Wed 23/04/14 12 Complete! : : :
18 | 2.3.2 Malt milling system 2 days 100% Thu 24/04/14 Fri 25/04/1417 Complete I I I
19 |/ 2.3.3 Clean Miag & Porteus 4 days? 100% Tue 06/05/14 Fri 09/05/14 2FS+4 days Complete! : : : Ne— 100%
20 &/ 3 Brewhouse 31 days 100% Thu 24/04/14 Thu 05/06/14 Complete | | AN EEEEEEEEEEEEEEEEEEEEEEEEaEaaEEeaaanaannnnnnnnnnnnnnnnnnnnnns QIO
21 3.1 Pre-masher 0.5 days 100% Thu 24/04/14 Thu 24/04/1417 Complete : : 100% : :
22 & 3.2 MV2 1.5 days 100% Thu 24/04/14 Fri 25/04/14 21 Complete | | Q |
23 W 3.3 MV3 1.5 days 100% Mon 28/04/14 Tue 29/04/14 22 Complete ! ! ! ‘h& !
24 | 3.4 Lauter Tun 2 days 100%  Tue29/04/14  Thu01/05/1423 Complete | | | 100% |
25 3.5 Weak Wort Tanks 1 & 2 1 day 100% Thu 15/05/14 Thu 15/05/14 Complete ! ! ! ! == 100%
% |V 3.6 Wort Kettle 2 & 3 1day 100%  Mon 19/05/14  Mon 19/05/14 Complete } } } }
27 & 3.7 Vapour Condenser 1.5 days 100% Tue 20/05/14 Wed 21/05/14 26 Complete! I I I I
28 |3/ 3.8 Hops Dosing System 2 days 100% Thu 08/05/14 Fri 09/05/14 Complete! : : : : ——— 100%
29 | 3.9 Whirlpool 1 & 2 1 day 100% Tue 20/05/14 Tue 20/05/14 26 Complete! I I I I
30 |/ 3.10 Wort Stripper 1 day 100%  Wed 21/05/14  Wed 21/05/14 29 Complete } } } } 100%
31 W 3.11 Wort Cooler 1 & 2 1 day 100% Thu 22/05/14 Thu 22/05/14 30 Complete I I I I 100%
32 3.12 CIP Centre 9 days 100% Mon 26/05/14 Thu 05/06/14 Complete! : : : : 100%
33 W 4 Fermentation 21 days 100% Mon 05/05/14 Mon 02/06/14 Complete | | ) | | T T T T T T T T P T T T T 100%
34 |/ 41FVs1-31 3 days 100% Mon 05/05/14 Wed 07/05/14 3 Complete : : \\’?9 : : 100% L
35 4.2 Fobtank 1 & 2 1 day 100% Mon 02/06/14 Mon 02/06/14 34 Complete | | é\ | | 100%
36 |3 5 Yeast Management 56 days 100% Mon 17/02/14 Mon 05/05/14 Complet ‘ﬁ 100%
37 W 5.1 BYST 1-3 3 days 100% Mon 28/04/14 Wed 30/04/14 3 Complete | \A @ | A 100%
38 |3 5.2 Ale yeast tank 1-2 5 days 100% Mon 17/02/14 Fri 21/02/14 3 Complete ! O{\ L ! !
39 5.3 Ale yeast eqg 7 days 100%  Mon17/0214  Tue 25/02/143 Complete } O } }
40 &/ 5.4 Farm tank 1 & 2 3 days 100% Thu 01/05/14 Mon 05/05/14 37 Complete! ! O & ! ! 100%
A 6 Beer Reprocessing 62 days 100%  Mon 17/02/14 Tue 13/05/14 Compl . @......l........................‘.........................‘.................. FEFTTTTTITTTTTY 1007
42 6.1RT2&3 2 days 100% Mon 12/05/14 Tue 13/05/145 Complete! | . O{\ é\\ | | | 100%
3 v 62RT1,4,5,6 3 days 100%  Mon17/02/14  Wed 19/02/14 Complete } é',\\ & } } }
44 v 7M3tura“°n&5t°rage 14days 100% Fri 09/05/14 Wed 28/05/14 Comp|9te C& O$ ! ! ! QLTTTTTTTY ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||'‘Iooo/°
Y 7.1 MPVs 68 - 89 14 days 100% Fri09/05/14  Wed 28/05/14 5 Complete N 0~§\\ } } } 100%
46 7.2SVs 56 -67 3 days 100% Mon 19/05/14 Wed 21/05/14 Complete QO ﬁ\ I I I ——— 100%
47 v 7.3 MVs 32 - 55 7 days 100%  Mon19/05/14  Tue 27/05/14 Complete! QOQ‘ | } } 100%
48 |/ 7.4 Centrifuge 4 days 100% Mon 12/05/14 Thu 15/05/14 Complete 6\ I I I I 100%
49 7.4.1 Centrifuge 1 &2 2 days 100% Mon 12/05/14 Tue 13/05/14 5FS+1 day Complete! A : : : : 100%
50 |/ 7.4.2 Centrifuge chiller 1 day 100% Wed 14/05/14 Wed 14/05/14 49 Complete (\é\ I I I I 100%
51 |y 7.4.3 Centrifuge buffer tank 1 day 100% Thu 15/05/14 Thu 15/05/14 50 Complete OO : : : : 100%
52 |/ 7.5 Wood chipping plant 1 day 100% Fri 16/05/14 Fri 16/05/14 51 Complete! | | | | 100%
53 |/ 7.6 Silica gel plant 1.5 days 100% Mon 26/05/14 Tue 27/05/14 48 Complete : : : : Yo 100%
54 \/ 8 Filtration 10-5days 100% Fri 16/05/14 Fri 30/05/14 ComP|ete | | | | IESEEEESEEESEEEESEEENEEENEEENNEENN/ISNNNEENEENNNEED 4 100%
55 |/ 8.1 Seitz filter 3 days 100% Fri 16/05/14 Tue 20/05/14 5FS+5 days Complete : : : : 100%
56 |3/ 8.2 Schenk filter 3 days 100% Wed 21/05/14 Fri 23/05/14 55 Complete | | | |
57 | 8.3 Schenk buffer tank 1 day 100% Mon 26/05/14 Mon 26/05/14 56 Complete ! ! ! !
58 |/ 8.4 Chiller 1 & 2 1 day 100%  Tue27/05/14  Tue 27/05/1457 Complete } } } }
59 |y 8.5 Kiselguhr system 1 day 100% Wed 28/05/14 Wed 28/05/14 58 Complete | | | |
60 v 8.6 Schenk blender 0.5 days 100%  Thu29/05/14  Thu 29/05/14 59 Complete } } } }
61 |/ 8.7 Seitz buffer tank 1 day 100% Thu 29/05/14 Fri 30/05/14 60 Complete! I I I I
62 |of 9 BBTs 5 days 100% Fri16/05/14  Thu 22/05/14 Complete } } } } m 100%
63 |/ 9.1 BBT 1-16 4 days 100% Fri 16/05/14 Wed 21/05/14 5FS+5 days Complete! I I I I 100%
64 |/ 9.2 BBT CIP Centre 1 day 100% Thu 22/05/14 Thu 22/05/14 63 Complete } } } } 100%
65 |3/ 10 Tanker Station 4 days 100% Mon 26/05/14 Thu 29/05/14 Complete I I I I 100%
66 |/ 10.1 Tanker bay 1-4 1 day 100%, Mon 26/05/14 Mon 26/05/14 6FS+10 days Complete } } } }
67 |/ 10.2 FOB tank 1 day 100% Tue 27/05/14 Tue 27/05/14 66 Complete I I I I
68 | 10.3 Chiller 1 day 100% Wed 28/05/14 Wed 28/05/14 67 Complete : : : : 100%
69 |/ 10.4 CIP Centre 1 day 100% Thu 29/05/14 Thu 29/05/14 68 Complete | | | | 100%

Critical Split trrrnnnnnooonnioe - Bageline Milestone o Project Summary Pr————  |nactive Summary Coviiiiooooooon Manual Summary * External Milestone |

Project: Decommissioning Project Critical Split trrrrrrnnnnnooooonns Tagk Progress —_ \lilestone * External Tasks [—— Manual Task & Start-only e Deadline <
Date: Wed 15/10/14 Critical Progress —— Baseline Summary Progress oo External Milestone * Duration-only Ciiiiiio Finish-only PE————
Task —— Baseline Split G Summary PU——— Inactive Milestone [ 1 Manual Summary Rollup @ External Tasks <o
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ID Task Name Duration % Start Finish Apr '14 20 Apr '14 27 Apr'14 04 May '14 11 May '14 18 May '14 25 May '14 01Jun'14 08 Jun '14 15 Jun '14 22 Jun '14 29 Jun '14 06 Jul '14 1
Li) ‘ ‘ ‘ Complete‘ MFTW\T\F\S s\MfTW\T\F\s S\MT’TW\T\F\S siMTwTIF[s|sIMTIWTIFIs|sIMTWTIFIs|sIMTWTIFIs|sIMTW TIF[s|sIMTIWITIF[s|sIMTIWITIFIs|sIMTwITIF[s|sIMITIW[TIF|s|sIMITIWITIF|S

0 Utilities Shut Down Plan V3 140 days? 90% Thu 17/04/14 Wed 29/10/14 ‘ ‘ ‘ ‘ : : : : ‘ :
1 1 Production Schedule 19 days? 99%  Thu17/04114  Tue 13/05/14 . . . . 99% | l l l l l
2 1.1 Brewing Ceased 1 day? 100% Thu 17/04/14 Thu 17/04/14 % i i i i i i i i i
3 1.2 Fermentation Ceased 3 days 100%  Fri 18/04/14 Tue 22/04/14 i H i i i i i i i
4 | 1.3 Maturation Ceased 11 days  100% Wed 23/04/14 Wed 07/05/14 i i i 0l°7/05 i i i i i i
5 1.4 Filtration Ceased 1day 100% Thu08/05/14 Thu 08/05/14 08105
6 |y 1.5 Tankering Ceased 1day  100% Tue 13/05/14 Tue 13/05/14 i i i i ‘ ‘ i i i i
7 | 2 Co2 Recovery 9 days 100% Wed 14/05/14 Mon 26/05/14 i i i i [ 100% i i i i
8 | 2.1 CO2 Storage 2 days 100%  Wed 14/05/14  Thu 15/05/14 } } } } } } } }
9 W 2.2 Perry Atkins System 2 days 100% Fri 16/05/14 Mon 19/05/14; i i i i i i i i
10 [ 2.3 Deodorizer & Drier Package 1 day 100% Tue 20/05/14 Tue 20/05/14 } } } } } } } }
11 |f 2.4 CO2 Compressors 2 days 100% Wed 21/05/14 Thu 22/05/14 i i i i i i i i
12 [/ 2.5 Wash Tower 1 day 100% Fri 23/05/14 Fri 23/05/14 } } } } % } } } }
18 2.6 Balloon 1 day 100%  Mon 26/05/14  Mon 26/05/14 i i i i B 100% i i i i
14 |/ 3 Steam 13.5 days 100%  Wed 14/05/14  Mon 02/06/14 } } } } } } } }
15 3.1 Gas Isolation 9.5days  100%  Wed 14/05/14  Tue 27/05/14 i i i i ; ; i i i i
16 |/ 3.2 Electrical Isolation 1 day 100% Tue 27/05/14 Wed 28/05/14 } } } } } } } } } }
17 3.3 Water 1day  100%  Wed28/05/14  Thu29/05/14 l l l l l l l l l :
18 | f 3.4 Softeners 1 day 100% Thu 29/05/14 Fri 30/05/14 i i i i i i i i i i
19 3.5 Compressed Air 1day  100%  Fri30/05/14  Mon 02/06/14 i i i i & i i i i i i
20 |/ 4 Refrigeration 17 days 100% Mon 26/05/14 Tue 17/06/14 : : : (@\\\} : : : : : :
21 |y 4.1 IMs Sdays  100%  Mon26/0544  Fri30/05/14 i i i & *0\3 i i i i i i
2 |/ 4.2 Chilled Water 5 days 100%  Mon 02/06/14 Fri 06/06/14 ; ; ; é&oo‘\o\é\ ; ; ; ; ; ; ;
23 |/ 4.3 Ammonia 3 days 100%  Mon 09/06/14  Wed 11/06/14 i i \\}Q‘o \,\}@9 i i i i i i i
24 | S 4.4 Compressors 1 day 100% Thu 12/06/14 Thu 12/06/14 : : ' O(\Qé\\@‘ : : : : : : :
25 |/ 4.5 Condensers 1 day 100% Fri 13/06/14 Fri 13/06/14 } } @c’,\\ o$<\ } } } } } } } }
% g 4.6 Evaporator Skids 1day  100%  Mon 16/06/14  Mon 16/06/14 | | 0&\%?\ | | | | | | | |
27 |/ 4.7 Ims and CW Pumps 1 day 100%  Tue 17/06/14  Tue 17/06/14 } ?OOQAJ‘ } } } } } } } }
28 5 Water Treatment 111 days 67%  Mon 26/0514  Mon 27/10/14 i \6:\0 i i i iq...............‘...................‘...................‘......... mamsaazanasaszszsnszszszszsnazazazazaseazazazanszszszazazazazazaac,
29 |/ 5.1 Disconnection of Towns water supply 5 days 100%  Mon 26/05/14 Fri 30/05/14 } O(é)(\ } } } } } 100% } }
30 | 5.2 Well Pumps Tday  100%  Wed18/06/14  Wed 18/06/14 | o | | | | | | |
3| 5.3 Buffer Tank 1 day 100%  Thu19/06/14  Thu 19/06/14 } } } } } } } | |
2 5.4 Sand filers 1day  100%  Fri20/06/14  Fri20/06/14 | | | | | | | | |
33 | 5.5 Carbon Filters 1 day 100% Mon 23/06/14 Mon 23/06/14 } } } } } } } } }
34 | 5.6 FTW 1day  100%  Tue24/06/14  Tue 24/06/14 l l l l 1 1 1 1 1
3B | 5.7 DAL 1 day 100%  Wed 25/06/14  Wed 25/06/14 i i i i i i i i i
3% | 5.8 De-Min 1 day 100%  Thu26/06/14  Thu 26/06/14 l l l l l l l l l
37 |4 5.9 Effluent Plant 6 days 0% Mon 20/10/14 Mon 27/10/14; i i i i i i i i i
38 | 6 Compressed Air 1 day 0%  Tue28/10/14  Tue28/10/14 } } } } } } } } }
39 7 Electricirty to site 1 day 0% Wed 29/10/14 Wed 29/10/14 i i i i i i i i i

Critical Task Progress _—— Summary Progress morooorn Inactive Milestone [ ] Manual Summary * Deadline &

Critical Split " ' Baseline Summary P——— Inactive Summary oo Start-only ——

g;ﬁﬁc\t/ilgé”:tgpﬁ()s/?zt Down Plan V3.m | Gyitical Progress EE——— Baseline Split v Project Summary P  Manual Task & Finish-only P——
Task ——— Baseline Milestone o External Tasks [—_ Duration-only doocooooanoos External Tasks o
Split prrrnnnonnnooooaane - Milestone & External Milestone L J Manual Summary Rollup 4 External Milestone ]
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