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INTRODUCTION

Greenport Environmental Ltd. proposes to construct a fully enclosed anaerobic
digestion and in-vessel composting facility, capable of receiving up to 50,000 tonnes
of organic waste per annum, at Durnish, Foynes, Co. Limerick. McCarthy Keville
O’Sullivan Ltd. were appointed as Environmental Consultants on this project in 2008,
and commissioned to complete an Environmental Impact Assessment (EIA) and
prepare an Environmental Impact Statement (EIS). The planning application and
accompanying EIS were submitted to Limerick County Council in 2009. Planning
permission was granted by for the facility in late 2009 (Planning Reference No.
09/737). The application is currently at appeal stage and is due to be decided by An
Bord Pleanala in April 2010.

A Waste Licence application for the proposed facility was submitted to the
Environmental Protection Agency (EPA) by Greenport Environmental Ltd. in August
2009 (Application No. W0271-01). A request for further information was subsequently
issued by the EPA, with regards to information required under Article 12 and Article
13 of the Waste Management (Licensing) Regulations. The information required
under Article 12 Compliance has been submitted to the EPA by Greenport
Environmental. Eleven of the 14 points of informati&n required under Article 13
Compliance are set out in this Addendum to the Egﬁronmental Impact Statement.
The remaining three points, which relate to the %i’é\‘%uality, Noise & Climate chapter
of the EIS, will be set out in a second Addeg#?ou‘ﬁ\, also to be submitted to the EPA in

March 2010. &
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ARTICLE 13 COMPLIANCE REQUIREMENTS

The 14 points of information required by the EPA under Article 13 Compliance for
Waste Licence Application W0271-01 are as follows. All points, with the exception of
Points No. 9, 12 and 14, are addressed in this Addendum to the EIS. Points No. 9, 12
and 14 will be addressed in Addendum Il to the EIS.

1. Quantify the amount of biogas to be stored and used per annum at the facility.

2. Give details of types and quantities of waste and compost product to be
produced from the process per annum including hazardous classification.

3. Give details of waste storage facilities (if any) and final disposal/recovery
locations for wastes.

4. Give details of the combined heat and power (CHP) plant including thermal
input rating, combustion mechanism (i.e. turbine, generator), stack height
and emission characteristics.

5. Give details of the flare and standby boiler. &
>

&
6. Discuss the risks and preventative meag’&\es association with gas storage

on-site and include the risks of a m@%\g@%cident from nearby Seveso site.
5\

&
7. Give details of consideratiorbsgégx%\lternatives (location, process, scale, do
<

nothing). Q)é\o;(\@\
S
8. Give details of light l&(ﬁk@y\els and their significance in relation to ecological
disturbance. QOOQ\\
5\
Q
X
9. Give details of i@\act on air quality from the combustion plant emissions.
c®

10. Give details of foul sewer works to which the sanitary effluent from the
proposed facility is to be discharged. Include Section 4 licence and comment
on whether the discharge has agreement from the owner of the system and
whether the discharge limits from the works will continue to be observed.

11. Give details of the number of air changes proposed for the facility.

12. Give details of the source of information for the ‘odour emission levels’ and
reconcile the comments made with regard to odour emission levels
derivation as described on 8-18, Table 8.17 and again on 8-19. Give details of
the height at which emissions occur above ground level. Provide the full
odour modelling study including model results in graphical format.

13. Provide plan identifying all emission points.
14. Predict the noise impact from operating the facility. Identify the main outdoor
stationary noise sources and the measures taken to reduce their impact. Give

details in relation to building materials with regard to reducing noise
emissions.
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The further information request issued by the EPA also states:

“Your reply to this notice should include a revised non-technical summary
[Application Form and EIS] which reflects the information you supply in
compliance with the notice, insofar as that information impinges on the non-

technical summary.”

The revised non-technical summary will be submitted as part of Addendum Il to the

Environmental Impact Statement.
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1. Quantify the amount of biogas to be stored and used per annum at the facility.

The total biogas storage volume in each of the two storage tanks will be less than 780
m? per tank.

The quantity of biogas to be generated and used per annum will depend on the
efficiency and the optimisation of the plant but it is anticipated that the facility will be
capable of generating and using 3,500,000 to 5,256,000 m? of biogas per annum.

2. Give details of the types and quantities of waste and compost product to be
produced from the process per annum including hazardous classification.

There will be three main categories of waste and compost product produced at the
facility. The quantities of these three streams will vary depending on the feedstock
material. The feedstock will be sourced primarily from source-separated and
mechanically separated biodegradable waste. As the implementation of a source
separated collection system for biodegradable waste becomes established over time,
it is anticipated that the quantities of compost product will increase and the quantities
of compost-like stabilised biowaste and oversized residual waste will decrease.
Further details regarding the three main waste types are provided below.

|. Compost product from source separat%db commercial and domestic

biodegradable waste(brown bin) &
S
Depending on the success of the implepge ‘t@‘}ion of the source-separated organic
waste collection system, the quantity of material from this source will vary. The

quality of the material may also \/@g@a the level of contamination with materials
other than biodegradable materi \\0. vary. The moisture content of the final product
may also vary which will impag the tonnage of the final product produced. Therefore,
taking these factors into a‘c%o@%t and assuming the facility accepts up to 50,000
tonnes per annum of sourc%ééeparated feedstock, with little or no contamination and
assuming up to 30% mo'@%re content of the final product, the facility will produce up
to 35,000 tonnes per qﬁ%um. Any off-specification compost product will be returned
to the facility for re-processing.

Il. Stabilised biowaste from mechanically separated commercial and domestic
biodegradable waste

Depending on the success of the implementation of the source-separated organic
waste collection system, the quantity of input material from this source will vary. It is
anticipated that the quantity of mechanically separated biodegradable waste will
reduce as the quantity of source separated waste increases. The quality of the
material may also vary depending on the level of non-compostable content. RPS, on
behalf of the EPA, recently conducted analysis of the feedstock material, which
determined that the material currently contains 77.84% biodegradable waste. The
moisture content of the final product may also vary which will impact the tonnage of
the final product produced. Therefore, taking these factors into account and
assuming the facility accepts up to 50,000 tonnes per annum of mechanically
separated feedstock, with 22.16% contamination and assuming up to 30% moisture
content of the final product, the facility will produce up to 27,244 tonnes per annum of
stabilised material suitable for engineering purposes.
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[1l. Residual oversized waste to be produced from the process:

Oversized residual materials of > 12mm will be separated from the compost products
in the screening plant. Following recent characterisation by RPS/EPA of the
mechanically separated feedstock material, it was determined that the feedstock
material currently contains 22.16% of materials other than biodegradable waste. The
quality of the feedstock material may vary and therefore greater quantities of non-
compostable material may be produced. Assuming up to 50% of oversized material in
the feedstock and assuming the facility processes up to 50,000 tonnes per annum of
mechanically separated feedstock, up to 25,000 tonnes per annum of oversized
residual waste may be produced.

This waste will be separated into different waste types, including:

= Three-dimensional inert waste suitable for recycling - this will comprise
primarily glass and stones.
= Two-dimensional mixed plastics suitable for further recycling.

All materials will be classified as non-hazardous and it is anticipated that the waste
streams will be suitable for further recycling/recovery. In the event that the material
is deemed unsuitable for recycling or recovery, the material will be sent to

landfill/incineration. :
6\)&
Other potential waste streams from the faCIlItX’WI lq\hclude
Excess Wastewater 0??
o@ ©

It is anticipated that all wastewater: @@be reused within the process and an excess of
fresh water will be required to gg%;m%ment the process. In the event that wastewater
is generated and cannot be 5e\q§§d in the process, then it will be treated in a pre-
approved off-site wastewatea&eatment plant. The wastewater will be classified as
non-hazardous and will ha\vé\the EWC code 19 06 03 (liquor from anaerobic treatment
of municipal waste). o°§

Biofilter Media

Subject to inspection, it is anticipated that the biofilter media will be replaced every
three to five years. It is proposed to use woodchip as the medium and it is anticipated
that the media can be used as amendment within the composting process, thereby
ensuring optimum recycling of this potential waste stream. In the event that the
material is not suitable for composting, it may be necessary to send the material off-
site for disposal. It is anticipated that less than 1,500 tonnes per annum will be
generated every three to five years. The shredded timber will be classified as non-
hazardous and will have the EWC code and description 19 06 99 (waste from
anaerobic treatment of waste not otherwise specified).

Scrubber Solutions

Dilute aqueous solutions will be generated and will be reused for enriching the
compost product or used as a liquid fertiliser. It is anticipated that the site will
generate less than 500 tonnes per annum. The solution is classified as non-
hazardous. In the unlikely event that the solution cannot be reused, the material will
be sent for treatment off-site to an approved facility.

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants 6
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Office/Canteen Waste

A small quantity of dry recyclable and residual waste will be generated from the
office and canteen area. This material will be collected and sent to Mr Binman Ltd.’s
recycling facilities. Any biodegradable waste suitable for anaerobic/aerobic digestion
generated will be processed within the facility. It is anticipated that up to two tonnes
per annum of mixed municipal waste and 1.5 tonnes per annum of dry recyclable
waste will be generated from the office/canteen area.

Laboratory Waste

It is anticipated that the following waste streams will be generated from the
laboratory area:

= Spent agar plates, pipette heads etc. will be placed in autoclave bags and
sterilised prior to disposal.
= Waste COD vials and other laboratory smalls will require removal and

treatment by hazardous waste contractors.

A summary of the quantities of waste and compost products to be produced at the
proposed facility, including hazardous classification, is presented in Table 2.1.

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants 7
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Table 2.1 Summary of Waste Types and Compost Products

Compost product n/a n/a 0-35,000 Non-
from source hazardous
separated feedstock
Off-specification 190503 Off-specification <500 Non-
compost compost hazardous
Non-composted 190502 Non-composted <500 Non-
fraction of animal and fraction of animal and hazardous
vegetable waste from vegetable waste
process feedstock
Compost-like 190599 Waste from aerobic 0- 27,244 Non-
stabilised biowaste treatment of solid hazardous
from mechanically wastes not otherwise
separated feedstock specified
Non-compostable 190501 Non-composted 0-25,000 Non-
residues/oversized fraction of municipal hazardous
waste and similar wastes from
aerobic treatment of
solid waste
Scrubber Solutions 190599 Waste from aerobic <500 Non-
treatment of solid wast\sé" hazardous
not otherwise specifi
Excess wastewater 190599 Liquor from & %0 0-2000 Non-
from or anaerobic r\g\blc hazardous
anaerobic/aerobic 190603 treatmedt unicipal
treatment of was \é&?
mechanically ;\\OQ @\\
N
separated QS’O$
biodegradable waste ,\‘\Q. Q(‘\\
NI .
Excess wastewater 1906&)0@\ Liquor from anaerobic 0-2000 Non-
from 5\0 treatment of animal and hazardous
anaerobic/aerobic > vegetable waste
treatment of source QOQ
separated
biodegradable waste
Biofilter media 190502 Non-composted <1500 Non-
fraction of animal and hazardous
vegetable waste from
aerobic treatment of
solid wastes
Office/canteen waste ~ 200301 Mixed municipal waste 3.5 Non-
hazardous
Laboratory smalls 190599 Waste from aerobic 2.0 Non hazardous
treatment of solid waste
not otherwise specified
Laboratory smalls 190599 Waste from aerobic 0.05 Hazardous
(COD vials , etc) treatment of solid waste
not otherwise specified
McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants 8
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3. Give details of waste storage facilities (if any) and final disposal/recovery
locations for wastes.

There will be no long-term storage of waste on-site. Feedstock material will be
unloaded within the enclosed delivery area where the material will be transferred to
one of the aerobic/anaerobic digestion tunnels. All material will undergo an
extensive screening process in order to separate the composted products from non-
compostable residues.

The composted products will comprise of two different grades of material. Compost
generated from source separated organic waste will be destined for the compost
market and will be suitable primarily for agricultural and horticultural
(e.g.gardening) uses as approved by the Department of Agriculture, Fisheries and
Food.

Composted material generated from the mechanically separated organic waste will
meet the EPA requirements for stability and will be ABP approved. As verified by the
EPA, this material will be suitable for engineering use in landfills and potentially for
other land remediation. EPA approval for use of all locations will be sought in
advance by Greenport Environmental.

Non-compostable residues screened from the compost material will be collected and
disposed of at a pre-approved landfill by Greenport Epvionrmental’s parent company,
Mr. Binman Ltd., a permitted waste management gdmpany, from which the following
landfills are available and approved to accep@\eﬁual waste:

F3S
Table 3.1 Landfills available to be used Q\QO&\
IS
S

~
Ballaghveny Landfill Bﬁ@nackey Nenagh, Co. Tipperary W0078-02
Greenstar Ltd Connaught B@connell Ballinasloe, Co. Galway W0178-01
Regional Residual \6\
Landfill &
Limerick Co Co & Ballyhahill, Co. Limerick WO0017-04
Gortadroma Landfill
Monaghan County Scotch Corner Landfill, Annyalla, W0020-01
Council Castleblaney, Co. Monaghan
Clare Co. Council Central  Ballyduff Beg, Inagh, Co. Clare W0109-01
Waste Management
Facility
Donohill Landfill Garryshane, Donohill, Co. Tipperary = W0074-02

All wastewater generated from the process will be reused in the process and
additional water is required to optimise the process operation. It is unlikely that
excess wastewater will be generated for off-site disposal. However in the event that
wastewater is required to be sent for off-site disposal, it will be collected and
transported to a pre-approved wastewater treatment facility by Mr. Binman Ltd., a
permitted waste management company from which the following treatment plants
are available and approved to accept wastewater.

Table 3.2 Wastewater treatment facilities available to be used

Limerick County Council Castletroy WWTP, Co. Limerick
Limerick Main Drainage Bunlicky WWTP, Limerick
McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants 9
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4. Give details of the combined heat and power (CHP) plant including thermal input
rating, combustion mechanism [i.e. turbine, generator), stack height and emission
characteristics.

The facility will be supplied with two Guascor combined heat and power plant (CHP)
units. Details of the power rating including thermal efficiencies and emission
characteristics are presented in Appendix 1 to this report. Further emission
characteristics are provided in the relevant tables of the Article 12 further
information submitted by Greenport Environmental in support of the Waste Licence
application. The combustion mechanism is provided by high efficiency co-generator
units including a calorific energy recovery system, which will provide supplementary
heat to the anaerobic digestion/composting process. The stack heights are specified
at five metres.

In order to protect the CHP units and minimise maintenance schedules, clean dry
biogas is fed into the CHP units following pre-treatment in a scrubbing and a cooling
unit.

5. Give details of the flare and standby boiler.

C-Deg HTC Unit 6\0&

Details of the potential emission point back-up s @?\em (enclosed flare) are provided
in Appendix 2 to this report. The C-Deg I-B’f)\o\@%n ensures a destruction quality of
>99.9% by producing greater than or equgf?‘gﬁ ,000 degrees Celsius with a 0.3 second
retention time. Emission levels for NQ é&%e < 150 mg/m3. The unit will be enclosed.

O &

This potential emission point wi@"%@{\be used in the event that both CHP units fail to
function and cannot be restagf‘e@&xcess storage capacity is consumed and the back
up boiler system fails to rﬁgj&?\ capacity requirements. There is also an option to
convert the anaerobic tu\rﬁﬁels into aerobic tunnels therefore preventing biogas
production. On this bas&ﬁt is anticipated that the emergency emission point will be
used infrequently. <

Riello RLS 28 Boiler

The back-up boiler system will be a Riello RLS 28 boiler. Details of the technical data
for the boiler including emissions specifications are provided in Appendix 3 to this
report. It is anticipated that the boiler will be used during initial start-up to provide
supplementary heat for the process until such time as the AD process is producing
sufficient quantities of biogas, which will be used to produce electricity and
supplementary heat in the CHP units. When the CHP units are fully operational, the
boiler will operate only as a back up to the CHP units for consuming biogas and
producing supplementary heat. On this basis the emissions from the boiler will be
minor.

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants 10
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6. Discuss the risks and preventative measures association with gas storage on-site
and include the risks of a major accident from nearby Seveso site.

Detailed consequence modelling of the impact of the Fuel Storage Facility located
adjacent to the proposed development site was prepared and submitted with the
Planning Application. A second comprehensive consequence modelling report was
completed during the planning process and included an assessment of impacts of the
Biogas/Composting facility on the adjacent Fuel Storage facility. The second
assessment was prepared with reference to the Policy & Approach of the Health &
Safety Authority to COMAH Risk-based Land-use Planning’, which was published by
the HSA during the planning process on 7t September 2009.

The Health & Safety Authority (HSA) was consulted during the preparation of the
reports and the final reports were submitted to the HSA by Limerick County Council.
The Planning Report prepared by Limerick County Council indicates that, following
consideration of the reports submitted, the HSA had no objection to the proposed
development. In a submission to An Bord Pleanala, the County Council Planning
Section stated that the use /s compatible with other type industrial uses in the
vicinity "

Copies of the consequence modelling reports were also issued to Atlantic Fuel Supply
Company, the owners of the nearby Fuel Storage Facilig{-, and they verified that there

were no issues associated with the development.\{\@fhe most recent consequence
modelling report is provided in Appendix 4 of this&@fbort.
NS
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7. Give details of the consideration of alternatives (location, process, scale, do
nothing).

The Environmental Protection Agency document Guidelines on the Information to be
contained in Environmental Impact Statements’(EPA, 2002) states that it is important
to acknowledge the existence of difficulties and limitations when considering
alternatives. These include hierarchy, non-environmental factors and site-specific
issues.

In relation to Hierarchy, the EPA guidelines state that in some instances neither the
applicant nor the competent authority can be realistically expected to examine
options that have already been previously determined by a higher authority, such as a
national plan or regional programme for infrastructure. The issue of hierarchy does
not apply in the case of the Greenport application. However, the issues of Non-
environmental Factors and Site-specific Issues do apply and are relevant as outlined
below.

In relation to Non-environmental Factors, the EPA guidelines state:

“EIA is confined to the environmental effects which influence consideration of
alternatives. It is important to acknowledge that other non-environmental
factors may have equal or overriding /'mpO@nce to the developer of a
project, for example project econom/ci\@\?and availability, engineering
feasibility, planning considerations.” 3 %6‘
G
The combination of project economics,%\availability, engineering feasibility and
planning considerations were all critj %ﬁmtors that identified the Durnish, Foynes
site as the only viable site ava&é?iﬁ; to Greenport Environmental Ltd. for the
development of a biogas/compogﬁﬁﬁ\gﬁacility.
S

As Greenport Environmentaﬁ@ does not own any other sites/lands, the site was the
only site/land available to kl& developer.

&
Notwithstanding the afboove, the site was unique for the proposed development as:

= The site was available for development by Greenport Environmental Ltd;

= Engineering reports established that the site was suitable for the proposed
development;

= Its location in an existing industrial area with established planning
permission for industrial use;

= The site was previously permitted by the Local Authority for handling waste;

= The close proximity to a suitable national electricity grid connection for the
electricity produced from the proposed development;

= Excellent access to the national roads network with proximity to sources of
feedstock and outlets for products;

= The existing site infrastructure in terms of buildings, hard standing areas,
firewater access, etc. ensured minimal further development was required,
thereby minimising potential environmental impacts during construction;

= |ts distance from occupied dwellings and other sensitive properties was
greater than 550metres.

Therefore, with regard to Section 1(d) of Schedule é of S.I. 600 (Planning and
Development Regulations 2001), no other alternatives were studied for the

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants 12
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development in terms of site availability and hence this was not applicable for
inclusion in the EIS.
In relation to Site-specific Issues, the EPA guidelines state:

“The consideration of alternatives also needs to be set within the parameters
of the availability of the land, i.e. the site may be the only suitable land
available to the developer, or the need for the project to accommodate
demands or opportunities that are site-specific. Such considerations should
be on the basis of alternatives within a site, e.g. design, layout.”

A notification to grant planning permission was given by the Planning Authority to
develop a composting facility on this site prior to submission of the current planning
application under appeal. Following an appeal of the decision for the composting
facility development, this planning permission was subsequently upheld by An Bord
Pleanala.

While awaiting a decision on the composting facility planning permission application,
the economics of developing a combined biogas/composting facility became viable
following amended proposals by the technology providers based on potentially
available quantities of feedstock, which required a new planning permission
application to be submitted including an EIA. Therefore it is clear that the main
alternative technology considered was composting @;}ly but this was no longer
economically justifiable compared with the biogas/c\ggﬁ)posting alternative.
&

Information on this alternative was outline@?‘ﬁ’@ection 2.4 of the EIS and the main
reasons for choosing the proposed gfﬁga\s/composting facility over the main
alternative was also documented inQ~1§h Ysection, taking due consideration of the
effects on the environment. ;\\OQ{\@\\
&L
In terms of other site—specifg\%@siderations, the existing building, hard standings,
drainage systems and neigggﬁ\éuring facilities largely dictated the layout of the
proposed development, prgéﬁding few alternatives in terms of the design and layout of
the development withigéé‘}he site taking due consideration of the planning and
environmental impa@tg. In order to ensure there would be no emissions of
environmental significance, the proposed facility was designed to be fully enclosed
and would incorporate best available techniques, where feasible. Therefore the
design and technologies were limited and no other main alternatives were studied.
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8. Give details of the light lux levels and their significance in relation to ecological
disturbance.

Please refer to Section 2.6.2.1 and Appendix 8 of the Environmental Impact Statement
for details of the Appropriate Assessment, which includes a lighting plan, associated
lux levels and assessment their significance in relation to ecological disturbance. The
Lighting Plan and associated lux levels are presented in Figure 2.5 in the Appropriate
Assessment. There is no light spill in areas of ecological sensitivity and it will not
affect the designated sites.

The Appropriate Assessment was conducted at the request of the Development
Applications Unit of the Department of Environment , Heritage and Local
Government, which set out the nature conservation recommendations of the National
Parks and Wildlife Service. The Heritage Officer of Limerick County Council also
requested that the lighting is designed and oriented so as to prevent excessive light
spill on to the estuary, in order to minimise any disturbance to any wild fowl that
might be using the estuary.

It was concluded in the Appropriate Assessment that the lighting associated with the
proposed development will be focused internally onto the site and away from areas of
ecological sensitivity. It will not affect the adjacent designated sites.

&.
Refer also to Figure 2.5 within the Appropria&;e‘) Assessment Report, which
demonstrates that the average light spill just o‘utg"@e the perimeter of the site is 0.06
lux units with the maximum reaching 3.0 lu@?\oifg

RS
9. Give details of the impact on air,gﬁgﬁty from the combustion plant emissions.
KO

. R
Addressed in Addendum Il to{(&he\\&wronmental Impact Statement.

&

O

&
S
S
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10. Give details of foul sewer works to which the sanitary effluent from the
proposed facility is to be discharged. Include Section 4 licence and comment on
whether the discharge has agreement from the owner of the system and whether
the discharge limits from the works will continue to be observed.

The foul sewer to which the treated effluent from the facility discharges is currently
in the ownership of Atlantic Fuel Supply Company (AFSC). The sewer is a 225 mm
diameter sewer and currently takes treated effluent from the treatment plant
associated with the AFSC development to its discharge point on the estuary. The
existing discharge is subject to a discharge licence, which has issued from Limerick
County Council.

Michael Punch and Partners, Consulting Engineers for the proposed development,
have confirmed that the sewer, as installed, has adequate capacity to cater for the
additional flows to contribute from the Greenport facility. This licence limits the
discharge to BOD of 20 mg/l, suspended solids of 30 mg/l and pH of 6-9 and prohibits
the discharge of mineral oil, diesel range organics and petrol range organics. The
licence also limits the discharge to 5 m3/day. The maximum flow anticipated from the
12 PE plant at AFSC is 2 m3/day (based on the licence application).

The proposed treatment plant at Greenport will cater for an initial discharge of 1.2
m?/day and 0.6 kg/day BOD based on a staff level of 20fThe 25 PE Plant is capable of
taking more than this as it was sized to cater for u%@of the first floor). The proposed
treatment plant will be compliant with the te&mséerothe discharge licence.

Please find attached the following: S
&

l. Drainage Layou%}%@ase refer to Drawing No0.061-306-012-P5,

presented in A{Q@e\gﬁlx 5 of this report.
<© A*\Q

Il. A copy of ttﬂ? Section 4 Licence, presented in Appendix 6 of this
report. A \reqwred under the conditions of the licence, approval will
be sogﬁﬁé\from the licensing authority in advance of discharge.

[l. The connection to the system has the agreement from Atlantic Fuel
Supply Company (AFSC), the owner of the existing system. An
agreement was reached with Shannon Foynes Port Company (SFPC]
for a wayleave to install and to connect to the foul sewer system.
Following meetings with SFPC and AFSC, an agreement was reached
with AFSC to connect to the existing foul sewer system.

11. Give details of the number of air changes proposed for the facility.

Having considered best practice for waste facilities the number of air changes
proposed for the facility will be at least three air changes per hour.

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants 15
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Proposed Composting/Biogas Facility at Durnish, Foynes, Co. Limerick
080907 - EIS Addendum | - 2010.03.11 - F

12. Give details of the source of information for the ‘odour emission levels’ and
reconcile the comments made with regard to odour emission levels derivation as
described on 8-18, Table 8.17 and again on 8-19. Give details of the height at which
emissions occur above ground level. Provide the full odour modelling study
including model results in graphical format.

Addressed in Addendum Il to the Environmental Impact Statement.

13. Provide a plan identifying all emission points.

The air emission points plan for the facility is provided in Attachment E.1 of the
Licence Application - Drawing No. 061-306-042-P1.

The surface water emission point plan is provided in Attachment E.2 of the Licence
Application - Drawing No. 061-306-043-P0.

The foul sewer emission point plan is provided in Attachment E.3 of the Licence
Application - Drawing No. 061-306-044-P0. Also refer to the information provided
under Point 10 of this report.

Drawing No. 061-306-045-PO0 provided in Appendix 7 og,this report presents the air,
surface water and sewer emission points from the pr@ﬁosed facility.

&

S
14. Predict the noise impact from opergﬁ?pg}the facility. Identify the main outdoor
stationary noise sources and the %@g@!res taken to reduce their impact. Give
details in relation to the build\id\%@\h'\aterials with regard to reducing noise
emissions. &Q’Qc@

RS
Qé\ \\§
Addressed in Addendum Il to&@ Environmental Impact Statement.
&
S
2
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Proposed Composting/Biogas Facility at Durnish, Foynes, Co. Limerick
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Appendix 1

Combined Heat and Power (CHP) Plant Data Sheet

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants
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® GROUP GAS PRODUCT INFORMATION INDEX
IC IC-G-B-36-064 1
DATE
22-02-07
GUASCOR POWER RATING
DEP. | 2
ENGINE: SFGLD 360 SPEED: 1500
JACKET WATER TEMPERATURE(°C):
() 90 FUEL TYPE: Sewage Gas
INTERCOOLER WATER TEMP(°C): 55
APPLICATION: CONTINUOUS|COMPRESSION RATIO: 11.8:1
COOLING SYSTEM: TWO STAGE IC|REGULATION: Electronic|
IGNITION TIMING: 17°
EXHAUST MANIFOLD TYPE: WATER COOLED MAX. BACK PRESSURE: 450 mmH20
EMISSIONS:
NOX mg/Nm3 (8) 500 AMBIENT CONDITIONS ISO 3046/1:
CcO mg/Nm3(8) <800 Atmospheric pressure (kPa)= 100
NMHC mg/Nm3 <300 Ambient temperature (°C)= 25
Relative humidity (%)= 30
POWER RATING (4) NOMINAL PARTIAL LOADS
LOAD % 100% 80% 60% 40%
MECHANICAL POWER (3,4,5) kWb 630 504 378 252
BMEP bar 14 11,2 8,4 5,6
FUEL CONSUMPTION 1) kW 1573 1286 1010 733
THERMAL EFFICIENCY % 40,1 39,2 37,4 34,4
| HEAT IN MAIN WATER cIRcUIT [ kW | 441 o] 359 | 289 | 221 ]
HEAT IN SECONDARY WATER CIRCUIT 1) kW 101@" 88 76 64
HEAT IN CHARGE COOLER 1) kW g*\ 23 16 8
HEAT IN OIL COOLER (1) kW L A1 65 59 57
HEAT IN EXHAUST GASES (25 °C) 1) kw O o 0\ 371 307 243 176
HEAT IN EXHAUST GASES (120°C) 1) %gﬁ@b 270 225 179 131
EXHAUST GAS TEMPERATURE (1) %\ \}\ 372 379 387 395
| HEAT TO RADIATION (1) L(\Q;—KW | 30 | 28 | 24 | 20 |
CARBURETION SETTINGS (2) &q& O$Q
0, TO EXHAUST(DRY)(ONLY A REFERENCE) N ,{{\1 % 9,0 | 8,9 | 8,7 | 8,2 |
<O N7
MASS FLOWS S
£
INTAKE AIR FLOW < (1) kg/h 3060 2480 1920 1360
EXHAUST GAS FLOW (WET) A¢¢\ (1) kg/h 3340 2710 2100 1490
©
o
NOTES:

1.100% LOAD TOLERANCES:

FUEL CONSUMPTION +5%,
COOLING CIRCUIT AND EXHAUST GASES + 15%, RADIATION +25
EXHAUST TEMPERATURE +20°C, MASS FLOWS % 10%.

2. THE ENGINE PERFORMANCE DATA, TIMING ADVANCE AND CARBURETION SETTINGS ARE VALID FOR A GAS THAT FULFILS THE REQUIREMENTS DEFINED
IN IC-G-D-30-001 AND IC-G-D-30-002

3. NET POWER, MECHANICAL PUMPS NOT INCLUDED.

4.POWERS ARE VALID FOR AMBIENT TEMP.< 25°C AND AN ALTITUDE OF < 500m. OTHER CONDITIONS IN IC-G-B-00-001

5. OVERLOAD NOT ALLOWED

6. THE SPECIFICATIONS AND MATERIALS ARE SUBJECT TO CHANGE WITHOUT NOTIFICATION

7. AENGINE WITH INLET OR OUTPUT RESTRICTION OVER PUBLISHED LIMITS, OR WITH INADEQUATE MAINTENANCE OR INSTALLATION
CAN MODIFY POWER RATING DATA.

8. EMISSIONS ARE CORRECTED TO 5% OF 02

|Nuevo |cod.: c-3¢ |E1ab: ez16 | version:  5.1/23012007|

11|
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@ GROUP GAS PRODUCT INFORMATION INDEX
IC IC-G-B-24-040 1
DATE
23-12-08
GUASCOR POWER RATING ] :
ENGINE: SFGLD 240 SPEED: 1500
JACKET WATER TEMPERATURE(°C): 90
FUEL TYPE: w
INTERCOOLER WATER TEMP(°C): 55 u Sewage Gas
APPLICATION: CONTINUOUS|COMPRESSION RATIO: 11.8:1
COOLING SYSTEM: TWO CIRCUITS|REGULATION: Electronic
IGNITION TIMING: 17°
EXHAUST MANIFOLD TYPE: WATER COOLED MAX. BACK PRESSURE: 450 mmH20
EMISSIONS:
NOX mg/Nm3 (8) 500 AMBIENT CONDITIONS ISO 3046/1:
CO mg/Nm3(8) <800 Atmospheric pressure (kPa)= 100
NMHC mg/Nm3 <300 Ambient temperature (°C)= 25
Relative humidity (%)= 30
POWER RATING (4) NOMINAL PARTIAL LOADS
LOAD % 100% 80% 60% 40%
MECHANICAL POWER (3,4,5) kWb 419 336 252 168
BMEP bar 14 11,2 8,4 5,6
FUEL CONSUMPTION 1) kW 1056 868 678 489
THERMAL EFFICIENCY % 39,7 38,7 37,2 34,3
| HEAT IN MAIN WATER cIRcUIT [ kW | 257 o] 220 | 182 | 140 |
HEAT IN SECONDARY WATER CIRCUIT 1) kW 1104 Y 84 60 44
HEAT IN CHARGE COOLER (1) kW §‘2\ 39 18 6
HEAT IN OIL COOLER (1) kW § . SA 8 45 42 38
HEAT IN EXHAUST GASES (25 °C) (1) kw _O R 247 208 165 121
HEAT IN EXHAUST GASES (120°C) 1) &ﬁ& 180 154 124 91
EXHAUST GAS TEMPERATURE (1) QN 377 391 402 412
| HEAT TO RADIATION (1) [y | 23 | 20 | 18 | 16 |
CARBURETION SETTINGS (2) &QS’\O\S{\
0O, TO EXHAUST(DRY)(ONLY A REFERENCE) AN % 8,6 | 8,5 | 8,3 | 8,0 |
<O 7
V )
MASS FLOWS . P
INTAKE AIR FLOW < (1) kg/h 2000 1620 1250 890
EXHAUST GAS FLOW (WET) (\9¢\ 1) kg/h 2190 1770 1370 980
Q\)

NOTES:

1. 100% LOAD TOLERANCES:
FUEL CONSUMPTION +5%,

EXHAUST TEMPERATURE +20°C, MASS FLOWS * 10%.

IN IC-G-D-30-001 AND IC-G-D-30-003
3. NET POWER, MECHANICAL PUMPS NOT INCLUDED.

5. OVERLOAD NOT ALLOWED

CAN MODIFY POWER RATING DATA.
8. EMISSIONS ARE CORRECTED TO 5% OF 02

COOLING CIRCUIT AND EXHAUST GASES * 15%, RADIATION +25

4.POWERS ARE VALID FOR AMBIENT TEMP.< 25°C AND AN ALTITUDE OF < 500m. OTHER CONDITIONS IN IC-G-B-00-001

6. THE SPECIFICATIONS AND MATERIALS ARE SUBJECT TO CHANGE WITHOUT NOTIFICATION
7. AENGINE WITH INLET OR OUTPUT RESTRICTION OVER PUBLISHED LIMITS, OR WITH INADEQUATE MAINTENANCE OR INSTALLATION

2. THE ENGINE PERFORMANCE DATA, TIMING ADVANCE AND CARBURETION SETTINGS ARE VALID FOR A GAS THAT FULFILS THE REQUIREMENTS DEFINED

[Nuevo |cod.: cc-3¢

IEIab: ez16 I Version:

8.0/28072008|

11|
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Appendix 2

Enclosed Flare Data Sheet

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants
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Technical data sheet of offer
Biogas flare system

Type: HTC 3,3

High Temperature Combustion

Flow rate ata min. 250 m¥h max. 500 m3h

Gas flow pressure of: min. 5 mbary max. 40 mbarg  safety shut down: <5 mbar,
Heating value: min. 4,8 kWh/m?3 max. 6,5 kWh/m?

Firing capacity: min. 800 kW max. 3250 kwW

Combustion conditions: >1000°C exhaust gas temperature, concealed combustion inside a thermal! insulated
combustion chamber with 0.3 sec. retention time and a destruction quality >>99,9%,
emissionlevel: NOx <150mg/m3

Burner type: C-deg-injection burner with several, back fire protected nozzles

Safety engineering: in dependence of EN, DIN, TR, ATEX. UVV and DVGW regulations

Dimensions: Materials (AISD):

Number of Burner circles: 1 Chamber: St. galv.
Gas connection to gas fitting line: DN 100 Insulation: | |cliped
Total height ex foundation: ~ 9000 mm Console: St. galv.
Combustion chamber height: ~ 6000 mm Burner: | |1.4828
Combustion chamber (outer diameter): ~ 1300 mm Piping: |_|St. galv.
Weight: ~ 4500 kg Gas fittings: EN. DVGW, IBEXU certified

Scope of supply: &

1 Flare unit consisting of: Burner, heat insulated combustion pipe and co.@%le
1 Thermocouple for regulation of combustion air (option: with 4 —20mA\ output signal for external registration)

1 Ignition unit consisting of: (g?d\\o'\
o EN-legislated burner control unit .\@i”

KL
o Ignition transformer (7,5kV, 100% duty rati{\p%x\@)gnition electrode
o UV-sensor for flame monitoring N

.. Tomonor - S E

o lgnition burner with gas fitting line &R, O
1 Gas fitting line incl. internal piping, consisti ’\f'l\\@\

o Manual butterfly valve, Pressure %&ﬁ hes, manometer

o Quick shut valve ~

o Deflagration flame arrestor{@; German ATEX certification
Option o Heated and insulated wehther enclosure Extra charge:
Option o Explosionproof design of gas fittings (Cat3) Extra charge: on demand
1 Control cabinet, consisting of:

o Switch board, in  [_]painted Steel [X]Plastic [ ]stainless steel

o Start/Stop via remote signal and manual

o Status and fault display, operation status on BCU

o Operation and failure signal via potential free contacts, Reset-Bulton

1 set of Héavy loads anchors

1 set of Documentation in EnglsTgbnsisting of:
o Operating and maintenance instructions, Wiring diagram, certificates, EC conformity statement

Sum ex works without options (without Tax, customs duties etc.):
Notes: Estimated Transport costs to Limerick: 5.000EUR, Supervisor for installation (1 day on site, tools, crane etc.
hotel, transfer from/to airport by client): 2.800EUR, Comissioning (1 day on site, tools, hotel, transfer from/to airport
by client: 3.600EUR

Kiel, 10.02.2010
C-deg environmental engineering GmbH

Joachim Hegemann
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Proposed Composting/Biogas Facility at Durnish, Foynes, Co. Limerick
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Appendix 3

Standby Boiler Data Sheet

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants
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3 TWO STAGE DUAL FUEL BURNERS

(SRS » RLS28 100/163 = 325 kW
» RLS38 116/232 + 442 kW
P RLS50 145/290 + 581 kW

[ » RLS70 232/465 + 814 kW

0;CODzCORCOS0

The RLS series of burners covers a firing range from 163 to 1395 kW, and it has been
designed for use in low or medium temperature hot water boilers, hot air or steam generators,
diathermic oil boilers.

Operation is “two stage’; the burners are fitted with an electronic device STATUS PANEL,
which supplies complete diagnostic functions: hour meter, ignition meter, identification of
trouble shooting.

Optimisation of sound emissions is guaranteed by the use of fans with reverse curve blades
and sound deadening material incorporated in the air suction circuit.

The elevated performance of the fans and combustion head guarantee flexibility of use and
excellent working at all firing rates.

The exclusive design ensures reduced dimensions, simple use and maintenance. A wide
range of accessories guarantees elevated working flexibility.

(»_TSBB4BUKA1
EPA Export 26- relin il



TECHNICAL DATA

Reference conditions:
Ambient temperature: 20°C
Pressure: 1000 mbar
Altitude: 100 m a.s.l.

Sound pressure level measured in manufacturers combustion laboratory, with burner operating on test boiler and at maximum rated output
Since the Company is constantly engaged in the production improverent, the aesthetic and dimensional features,
the technical data, the equipment and the accessories can be changed.

This document contains confidential and proprietary information of RIELLO S.p.A. Unless authorised, this information

shall not be divulged, nor duplicated in whole or in part.
2 EPA Export 26-07-2013:18:30:17



FIRING RATES
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fing
LE

>| GAS TRAIN |

The gas trains are fitted with a regulating valve to adjust fuel delivery in relation to heat required.

This valve is controlled by the two-stages device
fitted on the burner.

Fuel can be supplied either from the right or left
sides, on the basis of the application requirements.
A maximum gas pressure switch stops the burner
in case of excess of pressure in the supply line.
The gas train can be selected to best fit system
requirements depending on the fuel output and
pressure in the supply line.

The gas trains can be “Multibloc” type (containing
the main components in a single unit) or
“Composed” type (assembly of the single
components).

AL A

MULTIBLOC gas train without seal control \)&
[ ; ! 1 Gas input rk
2  Maryg
agagl ,"@\Jve
3 Afddbration joint
. _@O%I(qure gauge with pushbutton cock
Q«  Shilter
g " -50\4@ Pressure regulator (vertical)
HE ahaccm e il A
‘8 —_— 0 T Mo y Q&\&O\V‘ 7 Minimum gas pressure switch
,,-Eb : i | [% B o %\Q 8 VS safety solenoid (vertical)
L L S Sl 9 VR regulation solenoid (vertical).
: q.é\ Three adjustments: - ignition delivery (rapid opening)
- 1% stage delivery (slow opening)
- 2"d stage delivery {(slow opening)
10 Gasket and flange supplied with the burner
11 Burner
12 Seal control mechanism for valves 8-9. According
to standard EN 676, the seal control is compulsory
for burners with maximum output abave 1200 kW
13 Gas train-burner adapter.
14 Maximum gas pressure switch
| P1 Combustion head pressure
P2 Pressure downstream from the regulator
| P3 Pressura upstream from the filter
L  Gas train supplied separately, with the code given in the table
L1 Installer’s responsibility [

COMPOSED gas train with seal

control

L ‘

L1
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Example of gas train
“"COMPOSED " type
without seal control

Example of gas train
“MULTIBLOC” type
without seal control

b

Gas trains are approved by standardﬁ%&?lﬁ together with the burner.

The overall dimensions of the ga én depends on how they are constructed. The following table shows
the maximum dimensions of th és trains that can be fitted to RLS burners, intake and outlet diameters
and seal control if fitted.

Please note that the seal control can be installed as an accessory, if not already installed on the gas
train.

The maximum gas pressure of gas train “Multibloc” type is 300 mbar, and that one of gas train
“Composed” type is 500 mbar.

Name ! Code . @_I QDo X mm Y mm Z mm | Seal Control

MBZRDLE 407 3970046 | 34" 3/a" 196 235 120 s
MBZRDLE 410 3970079 3 34" 195 235 145 :
éfg MBZRODLE 412 3970162 | 1714 112 433 290 145 :
% MBZRDLE 415 3970183 1"1/2 12172 523 346 100 ;
S° | MBZRDLE 420 sy | g g 523 400 100 :
MBZRDLE 420CT | 3970185 | 2" 3r 523 400 227 Incorporated
CB 40/2 se70163 | 1tz | 1ip 1013 346 195 .
a, | CBS50/2 3970154 | 2" 2> | 1180 354 260 :
§s CB50/2CT o708 | 2o | 2 | 1180 354 320 Incorporated
&E | CBF 65/2 3970155 | DN 65 DN 65 1166 | 476 285 .
- §3 CBF 65/2 CT 3970167 DN65 | DNBs | 1186 475 | 285 Incorporated
CBF 80/2 3970156 DN8O | DNB8O 1246 425 285 :
CBF 80/2 CT 3970168 DN80 | DNE0 1248 425 | 285 incorporated




VENTILATION

The ventilation circuit guarantees
low noise levels with high
performances in pressure and air delivery, in spite of compact
dimensions.

The use of reverse curve blades and sound proofing material
keeps noise level very low.

The result is a powerful yet quiet burner with increased
combustion performance.

A servomotor allows to have a right air flow in any operation
state and the closure of the air damper when burner is in stand-
by.

Example of the servamaotar for air regulation on
RLS 70-100-130 burners.

Different lengéﬁé%f the combustion
head cangbe supplied (with
applicati f a specific “extended
head kit”) for the RLS series of bufaers.

The selection depends on the thickness of the front panel and
on the type of boiler.

Depending on the type of generator, check that the penetration
of the head into the combustion chamber is correct.
The internal position of the combustion head can easily be
adjusted to the maximum defined output by regulating a screw
fixed to the flange.

Example of RLS 130 burners combustion head.

Dimensions of the flame

7 4
L
<] =35
Es » +3 E D}
= - =t i g
£ -~ 1" +25 E L
g ¢ <
2, 1 L 2 £
5 L~ R 1.5 ©
:, - | [ | | Dmas "5 g
@ 11 [
E ’_,_:: T 1 E
17 o o5 ©
0 o ﬁxammi; | 3500 kW
urner thermal output = 4
1 2 3 4 5 6 7 8 9 10 L name (m) = 3,5 m (medium value);
Burner output (MW) D nsmw (M) = 1 m (medium value)
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OPERATION

|
ke

P BURNER OPERATION MODE

With two-stage operation, the RLS series of burners can follow the temperature load requested by
the system. A modulation ratio of 2:1 is reached thanks to the nozzles when burner is supplied with
light oil and to the two-stage gas train when burner is supplied from gas; the air is adapted to the

servomotor rotations.

On “two-stage” operation, the burner
gradually adjusts output to the
requested level, by varying between
two pre-set levels (see picture A).

Two stage operation

4

3:« =Poweron

@ = Fan motor blocked (red)
ﬂ = Burner lock-out (red)

ﬁ = 2nd stage operation

1st stage operation

5 Td & = Burner aperating
f'é bar
8 -

y time

i ?é&gure B: Layout of “Led Panel”

e &
= MIN I l &\? : : :
i X @ The RLS burners are equipped with an exclusive
s [ - é'}\od?} electronic device “Led panel” that provides the
e g six data items signalled by the leds lighting up of
<M ‘é\' .
| FANN/Q) picture B.
Picture A LS
X

&

)! START UP CYCLE Oo@ _-|
|9

RLS 28 - 38 - 50 - 70 - 100 - 130 0"
6"‘-1 1 "
11"-42"

42"-45"

48"
54"

5? "

66"

time (s) =

Thermostat closes. The
motor starts running.
The servomotor opens the
air damper.

Pre-purge with air damper
open.

The servomotor takes the
air damper to the firing
position.

Pre-ignition

Solenoid security valve VS
and V1 1st stage valve open;
1st stage flame

After 3" firing the ignition
transformer switches off (if
flame is detected, otherwise
there is a lock-out)

If heat request is not yet
satisfied, 2nd stage solenoid
valve V2 opens and at the
same time servomotor open
completely the air damper.
The starting cycle comes to
an end. 2nd stage flame.
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E

mg/kWh
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EMISSIONS

NOyx EMISSIONS

Lo loaaalannalogasslogas

1111

RLS 28 RLS 38 RLS 50 RLS 70 RLS 100 RLS 130
&
&
CO EMISSIONS 6&
- SRTNY
- o‘@\é\
: o&o&*
] \\
; l i\& i
RLS 28 RLS 38 RLS 50 Q RLS 70 RLS 100 RLS 130
NOISE EMISSIONS
RLS 28 RLS 38 RLS 50 RLS 70 RLS 100 RLS 130

B Gas working
Bl Light oil working

The emission data has
been measured in the
various models at
maximum output,
according to EN 676 and
EN 267 standard.
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REE N L

I | PRODUCT SPECIFICATION *

Burner:

Monobloc forced draught dual fuel burner, two stage operation, made up of:
- Air suction circuit lined with sound-proofing material

- Fan with reverse curve blades

- Fan starting motor

- Air damper for air setting controlled by a servomotor

- Minimum air pressure switch

- Combustion head, that can be set on the basis of required output
- Gears pump for high pressure fuel supply

- Pump starting motor

- Oil safety valves

- Two oil valves (1st and 2nd stage)

- Flame control panel

- Electronic device to check all burners operational modes (Led Panel)
- UV photocell for flame detection

- Burner on/off switch

- Qil/Gas selector

- Manual 1st and 2nd stage switch

- Plugs for electrical connections (RLS 28-38-50) \)é?"

- Flame inspection window &

- Slide bars for easier installation and maintenance &

- Protection filter against radio interference &@‘@

- IP 44 electric protection level. RS

S

Conforming to: Q\§Q X

- 89/336/EC - 2004/108/EC directive {ele%tﬁ)gl\agnetic compatibility)
- 73/23/EC directive (low voltage) & "

- 92/42/EC directive (performance) & é\\

- 98/37/EC directive (machinery) (& &

- EN 267 (liquid fuel burners) @Q
- EN 676 (gas fuel burners). xé\

&

Standard equipment:

- 1 gas train gasket

- 1 flange gasket

- 4 screws for fixing the flange

-1 thermal screen

- 4 screws for fixing the burner flange to the boiler

- 2 flexible pipes for connection to the oil supply network

- 2 nipples for connection to the pump with gaskets

- Kit for transformation to LPG

- Fairleads for electrical connections (for RLS 28-38-50 model)
- Instruction handbook for installation, use and maintenance
- Spare parts catalogue.

Available accessories to be ordered separately:
- Nozzles

- Head extension kit ool
- Degasing unit

- Sound proofing box
- Adapters

- Stabiliser spring

- Seal control kit.

23



&
&
&
F°
\QO &
RIS
R
W &
&
o
DN
Qé {\0"
c@
&
S
Oé‘

RIELLO
BURNERS

RIELLO s.p.A - Via Ing. Pilade Riello, 5 - 37045 Legnago (VR) ltaly
Tel. +4+39.0442630111 - Fax ++39.044221980
Internet: http://iwww.rielloburners.com - E-mail: info@rielloburners.com

Since the Cornpanv is constantlv gaged in the pr v 1L, the hetic and
dimensional f , the | data, the equi and the ies can be changed.
This document contains confid | and proprigtary ion of RIELLO S.p.A.

Unless authorised, this information shall not be divulged, nor duplicated in whole or in part.

Lincagrafica.it

TSDO40UKO1 - 1212007

EPA Export 26-07-2013:18:30:17



Proposed Composting/Biogas Facility at Durnish, Foynes, Co. Limerick
080907 - EIS Addendum | - 2010.03.11 - F

Appendix 4

Consequence Modelling Report

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants

EPA Export 26-07-2013:18:30:18



L
BYRNE @ S CLEIRIGH
&,

Client: Michael Punch and Partners/
Greenport Environmental

.
>
Land Use Planning Implications for
S
Biogas/ Composting géZéﬁity at Foynes

S

P

Q
2
&/O
7/

Document No. 442X001
FBS: 442: 07.01.01

May 2009

Byrne O Cléirigh, 30a Westland Square, Pearse Street, Dublin 2, Ireland.
Telephone: + 353 — 1 — 6770733. Facsimile: + 353 — 1 — 6770729. Email: admin@boc.ie. Website:
www.boc.ie

Directors: L O Cléirigh, BE, MIE, C Eng, FIEI, FI Mech E. AJ Clarke, BE, C Eng, FIEL. TV Cleary, BE, C Eng, FIEI, F | Chem E. JB Fitzpatrick, FCA.

EPA Export 26-07-2013:18:30:18



TABLE OF CONTENTS

1.0 INTRODUCTION 1
2.0 DESCRIPTION OF DEVELOPMENT 1
3.0 RISK ASSOCIATED WITH THE OIL STORAGE INSTALLATION .....ccccncenecccncsarennes 1
3.1 INTRODUCTION......0eeetieeteieteeeteeeteeeteeireeiaeeeseeeseeeseeeseeeseeeseeeseeasseerseenseenseenseeseeseesseesseassesseeesneees
32 FIRE SCENARIOS —
32,1 ROOFFQIIUFE. ...ttt
3.2.2  Minor Failure
3.2.3  Major Failure
3.2.4  CataStroPhic FAIIUTeE .............c.ccoooeiiiiiiieieeeeee ettt 5
33 EXPLOSION SCENARIOS — BUND AREA 1 ..oceviiiiiiiecie ettt 6
34 BUND AREA 2.ttt ettt e e e et e et e e et e e eateeeteeeeteeseaseeenaeseenaeeeenseeenseeens 8
3.5 AGGREGATING THE RISKS OF ALL SCENARIOS .......ccveeerennns o,?f: .............................................. 8
4.0 RISKS ASSOCIATED WITH BIOGAS / COMPOSTB&% FACILITY .uicveenecccncscncsnnne 14
4.1 BIOGAS .ottt eeeeee e eeeee e eeeeesenens &Aé\A ......................................................... 14
42 RESERVE REQUIREMENT FOR EXHAUSTING gﬁ?gg&ms ......................................................... 15
5.0 CONCLUSIONS \\}Q 17
(\V @“
XN (\é\
ANNEX: SITE PLAN SHOWING LOCATION\ GAS / COMPOSTING FACILITY AND OIL
STORAGE TANK FARM & O
£
©
&
S
442X001 May 2009

EPA Export 26-07-2013:18:30:18



This report has been prepared by Byrne O Cléirigh Limited with all
reasonable skill, care and diligence within the terms of the Contract
with the Client, incorporating our Terms and Conditions and taking
account of the resources devoted to it by agreement with the

Client.

We disclaim any responsibility to the Client and others in respect
of any matters outside the scope of the above. &
A\

This report is confidential to the Client and @%\accept no
responsibility of whatsoever nature to tgﬁod@arties to whom this
report, or any part thereof, is made ]@ﬁ@;‘h. Any such party relies

upon the report at their own risk. SIS
KOS

& s‘\é
. Q& \O

N
SN

N
&

O

&

&

442X001

May 2009

EPA Export 26-07-2013:18:30:18



1.0 Introduction

At the request of Sinead Kennedy of Michael Punch and Partners (MPP) this report
has been prepared by Byrne O Cléirigh to assess the potential implications of
Greenport Environmental’s proposal to establish a Biogas / Composting facility at
Foynes, in close proximity to an existing oil storage tank farm operated by the
Atlantic Fuel Supply Company (AFSC).

We have examined the worst case major accident scenarios that could occur at each
site in order to determine two things:

1. Whether the risks arising from the activities at one site could present an
unacceptable risk to people at the adjacent site
2. Whether there is any risk of domino effects between the sites.

2.0 Description of Development
55
Development of the Biogas / Composting facility will ig¥olve an expansion to an
existing building at the site. The site was prev101§i qﬁﬁ)era‘[ed by ITEC and Albatross
Fertilisers and prior to that was operated as a ¢ga ‘f?rocessmg facility. Greenport
Environmental could operate the site with 45 personnel present.
S <
O &
A drawing showing the footprint of t ting building and the proposed extension
is included as an Annex to this repgﬁ \Fhe drawing also shows the AFSC oil storage
facility. (;OQ
&

»
o&é\
3.0 Risk Associated with the Oil Storage Installation

3.1 Introduction

We do not have details of the arrangements and procedures in place at the oil storage
installation operated by AFSC. As such, we have conducted a high level assessment
to determine the potential risks that the bulk storage site could present to the Biogas /
Composting facility.

The basic details and dimensions of the AFSC tank farm are shown in Table 1.
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Table 1: Details of Petroleum Storage Tank Farm

Product Petroleum Diameter  Height  Volume
Class (m) (m) (m®)

BUND 1
Tank 1 ATK II 26 16 8,495
Tank 2 ATK II 26 16 8,495
Tank 8 ULSD 111 26 16 8,495
Tank 9 ULSD 111 26 16 8,495
Tank 10 ETDN I 13.5 16 2,290
Tank 3 ATK 11 21 16 5,542
Tank 4 GO 111 21 16 5,542
Tank 5 GO 1 21 16 5,542
Tank 6 ULP I 13.5 16 2,290
Tank 7 ULP I 26 16 8,495

BUND 2
Tank 21 HFO 1 20.5 16 5,281
Tank 22 HFO 1 20.5 16 5,281
Tank 23 HFO 1 20.5 16 5,281
Tank 24 HFO 1 7 16 616
Tank 25 Class III(1) I 13.5 16 2,290
Tank 26 FAME 111 13.5 V\éo 16 2,290

3

ATK Aviation Grade Kerosene \AJ\@

ULSD Ultra Low Sulphur Diesel f O

ETDN Denatured Ethanol \\}Q

GO Gas Oil \OQQéJ\é)

ULP Ultra Low Sulphu%?’[r\e‘}\

HFO Heavy Fuel Oll

FAME Fatty Acid M@@%{‘ sters

é\

Bund 1 covers a total area of @T 2,500 m” and contains a drainage channel running
north- south which subdlvmh% the bund into two areas one of 7,400 m? and one of
5,100 m”>. Bund 2 covers a total area of 4,150 m’.

We have identified two categories of major accident scenario that could arise at the oil

storage site and which could potentially have significant impacts at Greenport

Environmental, as follows:

o Loss of containment of flammable material (i.e. Class I or Class II) due to
failure at tank farm, with ignition of released material, to give rise to a fire

o Overfilling of gasoline storage tank leading to formation of cloud of aerosol /
flammable vapour, with ignition, to give rise to vapour cloud explosion

We discuss these scenarios in the following sections.

442X001
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3.2 Fire Scenarios — Bund Area 1

In the event of a loss of containment of flammable liquid (i.e. Class I or Class II
petroleum) from one of the storage tanks, this would result in a pool of flammable
liquid on the bund floor. If this spilled material was ignited this would lead to a pool

fire.

While there may be a variety of mechanisms by which material can be released from a
storage tank, we have conducted a high level assessment of this scenario using
guidance published by the UK Health & Safety Executive (HSE) “Failure rates for
atmospheric tanks for land use planning”. This document breaks down these
scenarios into the following categories:

Roof failure:

Minor failure:

Major failure:

Catastrophic failure:

3.2.1 Roof Failure

This scenario involves damage to the storage tank but without a
loss of containment. In the event of ignition this would result in
a tank fire.

This scenario involves a release through a small hole in the
shell of the tank. In the event of igniti&n this would result in a
pool fire within the bund. For the oses of this analysis, we
have assumed that the dimensiong‘of the fire would be
constrained by the drainag@b{éﬁnel (i.e. that the pool fire
would cover part of thedﬁ%\%und).

This scenario involv@ delease through a large hole in the shell
of the tank. In thgcé\/@h of ignition this would result in a pool
fire within the “For the purposes of this analysis, we have
assumed thaot;ﬁ\\iﬁ‘\scenario would fill the bund floor.

This scenaf‘i@@rlvolves the instantaneous release of material due
toa catasgi*)phic rupture of the tank. In this case, the
momegﬁ\m of the released material would be such that some of
it cogtd overtop the bund wall. The AFSC site is designed with
a tertiary containment area intended to prevent any overtopping
material from escaping off site.

In the event of a roof failure, if ignition occurs this would give rise to a tank fire. The
potential off site impacts of such a scenario are too low to be significant at the
Biogas / Composting facility.

442X001
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3.2.2 Minor Failure

In the event of a pool fire resulting from a minor failure, we have assumed that the
pool of liquid formed would occupy only part of the bund floor, i.e. that the resulting
pool would be bounded on three sides by bund wall and on one side by the drainage
channel.

On this basis, in the event of a spill from one of the tanks to the east of the drainage
channel within the bund, the resulting pool would cover an area of ¢.7,400 m”.
Similarly, if the spill was from one of the tanks to the west of the drainage channel,
the resulting pool would cover an area of ¢.5,100 m”.

The resulting heat fluxes arising from these accident scenarios are shown in Table 2.

Table 2: Consequence Modelling Results for a Pool Fire in the event of Minor Tank Failure

Scenario Material Area (m’) Distance to Thermal Radiation Endpoint
415kW/m’  7kW/m’  10.85 kW/m’
(500 TDU) (%600 TDU) (1,800 TDU)

Fire due to spill from Class I1 7,400 83 é\\) 63 48
Tank 1 or 2 §
Fire due to spill from  Class I 7,400 99 75 57
Tank 10 4'?0 4\0*
Fire due to spill from Class I 5,100 «QO G72 55 42
Tank 3 Q J\&\?
Fire due to spill from Class 1 5,10@3(\ & 86 66 50
&

Tank 6 or 7 s

. & Q

SO
RN

The heat radiation endpoints Sh@&l(r)l in this table correspond to the endpoints used by
the HSA when assessing theﬁpacts of a fire scenario. Exposure to a thermal dose of
1,000 TDU gives rise to a % lethality risk to unprotected persons while exposure to
1,800 TDU gives rise to a 50% lethality risk.

The HSE’s guidance document states that the average probability of a minor failure
occurring is 2.3 x 107 per tank per year. In the event of a minor failure resulting in
the release of flammable material (Class I or II), the probability of the released
material being ignited is 0.05 per event (also from the HSE’s guidance document).
Therefore, the probability of a minor failure resulting in a pool fire works out as
1.15 x 10 per tank per year, for every tank containing flammable materials.
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3.2.3 Major Failure

In the event of a pool fire resulting from a major tank failure, we have assumed that
the resulting pool would occupy the full bund floor, an area of ¢.12,500 m”.

The resulting heat fluxes arising from these accident scenarios are shown in Table 3.

Table 3: Consequence Modelling Results for a Pool Fire in the event of Major Tank Failure

Scenario Material Area (m°) Distance to Thermal Radiation Endpoint
4.15kW/m*  7kW/m’ 10.85 kW/m’
(500 TDU) (1,000 TDU) (1,800 TDU)

Fire due to spill from Class 1T 12,500 102 77 58
Tank 1,2 or 3
Fire due to spill from Class I 12,500 121 92 69

Tank 6, 7 or 10

The HSE’s guidance document states that the average probability of a major failure
occurring is 1.1 x 10™ per tank per year. In the event of a nitnor failure resulting in
the release of flammable material (Class I or II), the prqﬁaéblhty of the released
material being ignited is 0.7 per event (also from{theqﬁSE s guidance document).
Therefore the probability of a major failure re@ g in a pool fire works out as
7.7 x 107 per tank per year, for every tank g%&@lmng flammable materials.

& s‘\é

\.
3.2.4 Catastrophic Failure Qo* $Q
\(’0
O

In the event of a pool fire res@ng from catastrophic tank failure, the momentum of
the wave of material wouleb%(\e such that some of the released liquid would overtop the
bund wall and reach the tertiary containment area. For the purposes of this analysis
we have assumed that the resulting pool would occupy the full bund floor and would
also cover much of the tertiary containment area.

In order to calculate the impacts associated with this scenario we have assumed that
the pool would extend 8 m in every direction beyond the main bund wall. This results
in a total pool area of 16,800 m*. This scenario would also result in the flame front
moving closer to the Biogas / Composting facility, as the pool would be bounded by
the tertiary containment wall and not the main bund wall.

The resulting heat fluxes arising from these accident scenarios are shown in Table 4.
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Table 4: Consequence Modelling Results for a Pool Fire in the event of Catastrophic Tank

Failure
Scenario Material Area (m’)  Distance to Thermal Radiation Endpoint
415kW/m’>  7kW/m’*  10.85 kW/m’
Fire due to spill from Class 11 16,800 114 86 65
Tank 1,2 or 3
Fire due to spill from Class I 16,800 136 103 76
Tank 6, 7 or 10

The HSE’s guidance document states that the average probability of a catastrophic
tank failure occurring is 4.8 x 107 per tank per year. In the event of a catastrophic
failure resulting in the release of flammable material (Class I or II), the probability of
the released material being ignited is 0.7 per event (also from the HSE’s guidance
document). Therefore, the probability of a catastrophic failure resulting in a pool fire
works out as 1.01 x 10 per tank per year, for every tank containing flammable

materials.
&
3.3 Explosion Scenarios — Bund Area 1 §é
N
In the event of overfilling of a Class I storage ,%ere is a risk that the cascade of

liquid from the roof of the tank would enha@@o‘ e formation of aerosol / vapour
droplets, potentially leading to a large cl\gu% flammable vapour. If ignited this
could potentially give rise to a Vapo Clssﬁd Explosion (VCE), as happened at the
Buncefield oil storage facility in {t(lé@%\\ in December 2005.

Following discussions with the\]éé’%, we have modelled the impacts of this scenario
on the basis of the methodol set out by Atkins Consultants Ltd in their report to
the UK HSE as part of the Buncefield Investigation, “Review of significance of
societal risk for proposed revision to land use planning arrangements for large scale
petroleum storage sites” (RR512). This report sets out what may be viewed as a
conservative scenario, due to the fact that it involves a greater release of flammable
vapour to atmosphere than occurred during the Buncefield Incident.

The hazard distances associated with such a scenario are as shown in Table 5.

Table 5: Consequence Modelling Results for a ‘Buncefield-Type’ Explosion

Distance Overpressure
Near field (up to 50 m) 1,000 mbar
97 m 600 mbar
264 m 140 mbar
447 m 70 mbar
2,000 m 13 mbar

For reference, the distance from the bund to the closest point at the
Biogas/Composting facility is ¢.36 m. The distance from the bund to the office area is
c.55 m.
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The probability of such a scenario occurring is difficult to estimate and so we have
consulted the literature produced following the Buncefield Incident. The final report
published by the Major Incident Investigation Board includes an estimate of the risks
of such a scenario across the industry as a whole. The report notes that there is little
historical data to determine accurate risk estimates for very infrequent incidents such
as this. A base case event frequency per site for pre-Buncefield sites was used of 1 in
10,000 years, i.e. 1 x 10™ per site.

The report also notes that this frequency figure can be reduced for sites that have
implemented the recommendations of the Buncefield Investigation. There are three
benefit scenarios identified in the report, describing increasing levels of engineering
controls and protection at oil storage sites.

Scenario 1: A single off-site automatic shut-off valve on the inlet pipe to the site,
preventing the feeding of fuel to all tanks on site.

Scenario 2: An automatic shut-off valve on the inlet pipe to each tank, preventing the
feeding of fuel to individual tanks and between tanks, and allowing tanks
to be isolated in the event of a fire.

Scenario 3: Dual automatic shut-off valves at each tank, ong on the inlet, one on the
outlet. This isolates individual tanks and p{\@s?ents transfer between
tanks, even in the event of a valve fai i.r;é()‘

Sy
<O

O &
We do not have details of the range of me %@\ and arrangements in place at the

AFSC site, but we are conscious that th@@?{&% have been bringing the Buncefield
recommendations to the attention oi;\ Q@tors of oil storage sites in order that they be
implemented here. Qé\ O

o°®
For benefit scenario 1, the risk Qéa Buncefield-type VCE occurring is considered to
have reduced to 1 in IO0,00g\%ars. For benefit scenario 2, the risk is further reduced
to 1 in 1,000,000 years. The report does not quantify any further reduction in the
probability of such a scenario occurring at a site where the benefit scenario 3
measures have been implemented and so we have assumed that the figure of 1 in
1,000,000 years would also apply here.

As the AFSC site is a new petroleum storage installation, we have assumed that the
design of the facility will have taken account of the recommendations arising from the
Buncefield Incident. As such we have assumed that the risk of a Buncefield-type
VCE occurring can be taken as 1 in 1,000,000 years, or 1 x 10 per annum, i.e. that
sufficient measures have been put in place to qualify as Benefit Scenario 2 or Benefit
Scenario 3.

In order to determine the risk to people in the vicinity of the site, we also need to
consider that the location of the blast centre can have a significant role. In accordance
with the Atkins methodology, we have chosen nine blast centres, equally distributed
about the tank farm area and assumed that each is equally likely to serve as the actual
blast centre should this scenario occur.
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3.4 Bund Area 2

Bund Area 2 at the AFSC site is used exclusively for Class III storage and so there is
no credible fire event at this location except in the event of an external fire which is of
sufficient magnitude to elevate the contents of one or more tanks above its flash point.
There may also be a risk of a fire following a VCE at Bund Area 1. In either case, the
probability of such a scenario occurring is highly unlikely, and it is only the proximity
of the flammable storage at Bund Area 1 that makes this a credible scenario.

If such a fire did occur, with loss of containment to the bund and ignition of this
material, in the worst case scenario the resulting heat flux at the closest point on the
Biogas / Composting facility would be ¢.1.1 kW/m?, which would have negligible
impact.

3.5 Aggregating the Risks of all Scenarios

In order to determine the overall risk presented by the petroleum storage site to the
Greenport Environmental facility, we have aggregated the ¥arious scenarios that we
have identified which could give rise to significant im @‘&%s These scenarios are as
follows: O\% S
o Small bund fire due to minor failure of gi%g&aﬂge tank of flammable material
» Full bund fire due to major failure 0f§t ge tank of flammable material
o Fire in bund and in tertiary contai area due to catastrophic failure of storage

tank of flammable material =~ <& 69
o Vapour Cloud Explosion due%g@verﬁlhng of Class I tank

6\

The results in Tables 2, 3 andoé\ show the downwind (i.e. maximum) hazard distances.
In reality, the flame could pStentially be angled in any direction, depending on the
wind direction. If there was a northerly or southerly wind at the time, then the flame
front would not be angled towards the Biogas / Composting facility and so the
resulting heat fluxes experienced there would be less than the figures shown. If the
wind was blowing from the east at the time, then the flame would be tilted away from
the Biogas / Composting facility and the impacts at this site would be greatly reduced.
The wind rose for Shannon Airport is shown in Figure 1.
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Figure 1: Wind Rose for Shannon Airport

N

s \o@é‘
Q)
etion in calculating the risk associated

with a VCE. The methodology assumes t(l\'@‘}\g)% blast centre could fall anywhere on

In contrast, there is no accounting for wind di

the site.

O &

S o*@

N

When assessing the impacts of each @fthese scenarios at the Biogas/Composting

facility, it is also important to cogsﬁer whether people are indoors or outdoors at the
time, as this would have a significant bearing on the risk they are exposed to.

&

S
We have determined the ri§f< presented to people, both indoors and outdoors, on the
following basis, as shown in Table 6:

442X001 9 May 2009

EPA Export 26-07-2013:18:30:18



Table 6: Methods for determining Risk to the Surrounding Population for Fires and Explosions

Scenario

Fire

Explosion

People outdoors

People indoors

The risk of lethality to a person
exposed to heat radiation from a
fire is dependent on the total
thermal dose received. We have
assumed that anyone located
outdoors could be exposed to this
thermal radiation for up to 75
seconds, in accordance with the
HSA’s guidance.

For people located indoors when a
fire occurs we have assumed that
the building structure will provide
them with sufficient protection to
shield them from the thermal
radiation. However, if the heat
levels that can be generated at the
building are sufficiently high, then
there may be a risk of damage
and/or the fire spreading to the
building.

The risk of lethality to a person
experiencing an overpressure from an
explosion is calculated using the Probit
function' from the Atkins report.

The risk of lethality is dependant on the
degree of overpressure the building
experiences and on the nature of the
building’s construction to determine
how well it would resist the
overpressure. We have used the
response pattern for typical domestic
buildings (CIA Category 3
developments), as per the Atkins report.

\09"

§é

S

3§
We have assumed that people will be indoors 9 2@%% outdoors 10% of the time
during the day and indoors 99% of the time af @}ndoors 1% of the time at night,
again as per the methodology in the Atkig&‘i{ébort.
P &

The calculations of the overall risk @f&sﬁown in Table 7. The risks shown apply to
any locations to the east of the taqa‘lé arm, such as the Biogas / Composting facility.
The asymmetric nature of both th¢*Wwind rose and of the tank farm means that the risk
profile will be different in othgi*airections.

2

' The probit function is used to calculate the average lethality level across the population as a whole
following exposure to a specific overpressure level. As the overpressure decreases with distance from
the event, so too does the impacts on people and the surroundings
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Table 7: Calculation of Risk Profile to the East of the AFSC Site

Distance from Lethality Risks
Main Bund Wall Bund Fires Catastrophic VCE Total
Tank Failure
10 6.36E-05 2.02E-06 7.09E-07 6.63E-05
20 6.06E-05 1.58E-06 6.77E-07 6.29E-05
30 3.58E-05 9.64E-07 6.49E-07 3.74E-05
40 2.71E-05 6.71E-07 6.22E-07 2.84E-05
50 2.06E-05 6.34E-07 5.89E-07 2.18E-05
60 1.10E-05 6.26E-07 5.46E-07 1.21E-05
70 3.70E-06 6.24E-07 5.03E-07 4.83E-06
80 4.84E-07 3.52E-07 4.66E-07 1.30E-06
90 8.40E-08 7.42E-08 4.28E-07 5.86E-07
100 1.30E-08 1.35E-08 3.91E-07 4.17E-07
125 0.00E+00 3.60E-10 3.10E-07 3.10E-07
150 0.00E+00 0.00E+00 2.31E-07 2.31E-07
200 0.00E+00 0.00E+00 1.25E-07 1.25E-07

The figures for Bund Fires in Table 7 represent the combined risks of bund fires
arising from small spills and of bund fires due to large spillsg”

&
In each case the distance figure refers to the distange om the main bund wall. As
such for some of the accident scenarios that fee nto this calculation the flame front

would be located further away than this, e.g, 4 \t\ﬁ% case of a pool fire from a small

. N
spill from one of the tanks to the west of {@%mage channel, the flame front would
start at the drainage channel and not at ¢
scenarios for which the flame front.

fire from bund overtopping the
rather than the main bund wall.

main bund wall in order to

nd wall. Similarly, there are other
X Be closer than this, e.g. in the case of a pool
“front would be at the tertiary containment wall

dof these factors have been included in the
calculation. The hazard diz;?eos are expressed in terms of the distance from the

e a common frame of reference.

The values from Table 7 are also represented in Figure 2.
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Figure 2: Plot of Risk Profile to the East of the AFSC Site

Calculated Risk Profile for Locations to the East of the AFSC Tank Farm
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The plot illustrates how the risk pro?%‘?gxgose proximity to the site is dominated by
the bund fire scenarios. However g B)% distance from the site increases, the relative
contribution from the vapour cloﬁa()@\xplosmn risk increases.
6\
This plot shows that Workers({lﬁcated to the east of the AFSC tank farm would be
exposed to a lethality risk 65 x 10 per annum at a distance of ¢.70 m from the bund
(note, this is the distance from the main bund wall, not the tertiary bund wall). This
means that any workers located inside this distance would be exposed to a higher risk
than the threshold in the HSA guidance document while any workers who are based
more than 70 m away would be exposed to a lower risk than the HSA threshold.
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As mentioned previously, we have assumed that in the event of a fire scenario there is
no risk of lethality for people at the Biogas / Composting facility provided they are
indoors at the time of the accident. However in making this assumption we need to
note the maximum fluxes that could arise at the building and assess the risk that a fire
at the oil storage site could spread to this building.

Based on our calculations, the maximum fluxes that could arise at the office area at
the Biogas / Composting facility, would be as follows:

Full Bund Fire: 20 kW/m’
Catastrophic Tank Failure: 32 kW/m’

In order to put these figures into context, we have referred to TNO’s “Methods for the
determination of possible damage” (the Green Book). Based on the data from the
Green Book, both of these heat fluxes are sufficient to cause damage to buildings.
The level of damage will depend on the materials of construction used and the Green
Book provides some average values for various material types. For wood or for
synthetic materials, a flux of 15 kW/m? is considered sufficient for ignition to spread.
For steel structures, a flux of 25 kW/m® is considered sufficignt for significant damage
to the paint coating or enamel layer on the steel surface, \@l’fe a flux of 100 kW/m? is
required for failure or collapse of structural steel elem As.

Sy
As such, there is a credible risk that a major sg?f]éﬁre at AFSC could result in the fire
spreading to the building at the Biogas/CogmﬁgQ‘ﬁng facility, but not in sudden failure
or collapse of the building structure. Fli‘\g{@tf}nore, for each of these scenarios it
would be possible for people inside the¢ affice area to escape from the opposite side of
the building. Even in the worst ¢ é%&nario (a fire resulting from catastrophic tank
failure with bund overtopping) the@@aximum heat flux at the far side of the Biogas /
Composting facility would be Q@kW/mz. This is much less than the threshold figure
for emergency exits of 6.3 k@\mz, which is set out in the Chemical Industries
Association (CIA) document “Guidance for the location and design of occupied
buildings on chemical manufacturing sites”. As such, a safe evacuation could be
made from the east side of the building, if it was under fire attack from a major
accident at the AFSC site.
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4.0 Risks Associated with BIOGAS / COMPOSTING Facility

We have examined the following scenarios at the Biogas / Composting facility to
determine if there is any risk of a major accident at this site which could in turn lead
to domino effects at the oil storage facility.

o Risks associated with a loss of containment of biogas
« Risks associated with the operation of the reserve biogas exhaust system

4.1 Biogas

Biogas is collected in the fermentation tanks. These tanks are both 1,400 m® above-
ground, vertical cylindrical membrane storage tanks. The biogas is collected in a
balloon above the liquid level in the tank. At maximum capacity, these membranes
can hold up to 780 m’ of biogas, at a pressure of up to 8 mbar above atmospheric.

The composition of the biogas is as follows: &
A\

e Methane: 52% “\é
o Carbon Dioxide: 47% O\%J\@
o Residual gases:  balance O

o‘QQ
In the event of a loss of containment fro@\%& membrane, the outer container (i.e. the
cylindrical storage tank) would allow gﬁblled venting of the gas. For the purposes
of determining the impacts of this Q&@lo we have modelled what may be
considered a worst case 1nv01v1n§og® release of 780 m® of biogas (or 406 m’ of
Methane) over a 10 minute per1Q§1 In the event of this release of gas being ignited
and giving rise to a VCE, the(\ﬁsultmg overpressures are as shown in Table 8.
oS

Table 8: Consequence Modelling for a VCE following a release of Biogas

Distance from Overpressure
Release (m) (mbar)
14.5 600
28.5 140
45 70

The overpressure at the closest tank at the oil storage site would be less than 15 mbar,
which would not cause any damage or loss of containment from the tanks. According
to the literature, an overpressure of 63 mbar is required to cause roof damage to
storage tanks, while overpressures in the range 200 to 280 mbar are required to
rupture an oil storage tank. Based on these results there is no risk that a release of
biogas could lead to domino effects at the oil storage site.
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This scenario was modelled in calm weather conditions as these are the most
conducive to the formation of a flammable or explosive cloud. We also modelled the
scenario in more typical weather conditions but found that a VCE would not occur in
this case.

4.2 Reserve Requirement for Exhausting of Biogas

The biogas stream is mixed with air and fed to generators for the production of power.
In the event of generator down time there is capacity to store biogas and allow
continued operation while the generators are being prepared. In the event of the
storage volume not being sufficient, there is a final option of exhausting the biogas
following burn-off of contaminants. The maximum flow rate which would be
required in this event is 4,000 m*/hr. Assuming a stoichiometric mixture is used, the
feed to the exhaust system would be composed as follows:

e Oxygen (air): 571 m’/hr

« Nitrogen (air): 2,857 m’/hr

e Methane (biogas): 286 m’/hr &
« Carbon Dioxide (biogas): 286 m’/hr é\‘f

&
Such systems are characterised by burning at hi%&*'gi@peratures, with high heat fluxes
in the immediate vicinity of the flame. Howegﬁég‘hoey do not give rise to significant
radiant heat to the surroundings. Q\§Q S

S
The main potential concern in relatioggi’(b\h%ving an exhaust system at this site is the
risk that a loss of containment at tgéogﬁ‘\storage facility could result in a flammable
atmosphere being formed and exﬁegﬁ‘ing as far as the exhaust point. If this did occur
and the resulting flammable ClQ\uﬁ reached the exhaust point while it was ignited, then
this could potentially result igé?g more significant scenario than would otherwise occur,

due to the high ignition enérogy that would be available from the exhaust point.

In order to determine the potential for this scenario to occur, we have looked at the
impacts in the event of overfilling of one of the gasoline storage tanks, resulting in
enhanced vapour / aerosol formation as the liquid cascades down the side of the tank.
It is this scenario that could potentially lead to a Buncefield-type VCE, as described in
Section 3.3, only in this case we are examining the dispersion of vapour rather than
the impacts of an explosion. The purpose of this assessment is to determine whether
there is any risk that the resulting flammable cloud could extend as far as the exhaust
point at the Biogas / Composting facility.
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We have modelled an overfill scenario at the tank farm on the following basis:

o In the event of overfilling, the high evaporation rate of the cascading material and
presence of the drainage channel in the bund will mean that the pool of spilled
liquid will only gather over part of the bund floor.

« The evaporation rate for a pool of this size is based on the physical properties of
gasoline. The calculated evaporation rate is doubled in order to allow for the
enhanced vapour cloud formation that can arise due to tank overfilling.

o The atmospheric dispersion of the resulting vapour cloud is modelled over using a
surface roughness length of 0.5 m, which is representative of parkland areas. This
is a conservative assumption given the built up nature of the area, but it is
necessary in order for the model to generate an explosive atmosphere of vapour
following a spill of this type. If the scenario is modelled using a surface
roughness of 1 m, which is representative of an area with regular large obstacle
coverage then no flammable atmosphere is predicted.

The above assumptions are in accordance with our standard methodology for
assessing the risks associated with flammable vapours arising from tank overfilling.
They are conservative assumptions which we use in order t%zrephcate the conditions
that occurred during the Buncefield incident. \Q@x
6\

Based on these results we have calculated that 1rb*fh ’ﬁlorst case overfilling scenario, a
flammable atmosphere could be generated at gﬁ@ﬁnce of up to 160 m from the pool
surface. The gasoline tanks are located at gig est side of the drainage channel; the
distance from the resulting pool that Wo\lxﬁé\q& formed in the event of an overspill to
the exhaust point stacks is 185 m. 059

N \°>
There is a Class I storage tank (E%]g@ol) to the east of the drainage channel and so if
overfilling occurred in this tankﬁhe resulting pool would be closer to the exhaust
point. In this case though thg’?(\)wer volatility of Ethanol means that there is much less
vapour generated than for ﬁJogasoline spill and no impact at the exhaust point.

On the basis of this analysis there is no credible risk of a flammable atmosphere being
generated at the exhaust point on the Greenport Environmental site due to a loss of
containment at the AFSC site.
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5.0 Conclusions

Based on the results of this assessment, there is a portion of the Greenport
Environmental Biogas/Composting facility site that is close enough to the AFSC site
that the risk presented to people at the Biogas / Composting plant is greater than

5 x 10 per year, which is the threshold value used by the HSA when advising local
authorities on land use planning for new development sites.

The area at risk primarily includes the existing office element of the structure, as this
is the closest part of the facility to the AFSC tank farm. The distance to the HSA’s
criterion risk level of 5 x 107 is 70 m from the main bund wall. The only part of the
new facility that does fall within this range is part of the Dispatch Area, and this will
not normally be occupied.

The existence and operation of the two storey office building on the site, which was
constructed in the early 1990’s, is important to consider in the context of any land use
planning decisions for this development. It is also of note that the HSA criterion of
5 x 107 used in this assessment may be relaxed in respect o%neighbours where the
new development is the same as or similar to the existin%gl%ighbours.
&

In the event of a VCE at the AFSC site, the resu]@%’@erpressures would be
significant along the west side of the Biogas /O«Séi(g{q\posting building. However,
assuming that the levels of controls at the '%@@rage facility are sufficiently high to
meet the criteria of Benefit Scenario 2 (gog 15 described in the Buncefield
Investigation report, then the probabi;gﬁ& such a scenario can be considered
sufficiently low (1 x 10 accordi \(t\(xéﬁle final Buncefield Report) that the risk it
presents at the Biogas / CompostngQéite is less than the value used by the HSA for
land use planning for new develépments.

N
The main reason that the e&iosting office area falls within the zone where the HSA’s
criterion is exceeded is due to the risks associated with spill fires and full bund fires,
as can be seen in Table 7. In the event of a major fire of this type, the Biogas /
Composting building will serve to protect personnel that are indoors at the time. They
would also be able to safely evacuate the building from the far side, away from the
AFSC site, presuming that an exit point is provided on the east side of the building.
However, any personnel at the site that were outdoors at the time of a major bund fire
could be exposed to high heat fluxes, and this is the main contributor to the risk
calculation.

It should also be noted that in the event of a major spill fire at the AFSC site, it is
likely that the fire could spread to the Biogas / Composting building, resulting in a
spread of the fire and potentially significant structural damage, although adequate
time would be available for personnel evacuation.

000000000

442X001 17 May 2009

EPA Export 26-07-2013:18:30:19



Annex 1: Site Plan Showing Location of Biogas / Composting Facility and Oil Storage Tank Farm
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Proposed Composting/Biogas Facility at Durnish, Foynes, Co. Limerick
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Appendix 5

Foul Sewer Works: Drawing No.061-306-012-P5

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants
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Appendix 6

Copy of Discharge Licence

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants
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LIMERICK COUNTY COUNCIL

LOCAL GOVERNMENT (WATER POLLUTION) ACTS 1977 & 1990

LICENCE TO DISCHARGE TRADE OR SEWAGE EFFLUENT OR OTHER
MATTER TO WATERS

Atlantic Fuel Supply Co. Ltd Reference No. in Register W. 109
River House,

Blackpool Park,

Blackpool,

Co. Cork,

Ireland.

Limerick County Council, in exercise of the powers conferred on it by Local Government
(Water Pollution) Acts, 1977 & 1990 hereby grants a license to discharge trade effluent:

From: Atlantic Fuel Supply Co. Ltd. Foynes Harbour, Durnish, Co. Limerick
To: Shannon Estuary,

At Foynes Harbour,

Durnish,

Co. Limerick.

&

&
&
Please note that while a licence has been grag\ké@&\io discharge may occur from the
premises until such time as facilities are in Yo ensure that the standards specified
in the section 2.2 of the licence conditio Shot exceeded. It is an offence to permit
any discharge from the premises, oth h uncontaminated storm water, which does
not comply with the conditions of ‘tg\}ﬁ&gdﬁcharge licence.

\\ ‘\§

Lt
R

Subject to the conditions on the attached Schedule.

(@) e ,l/
Signed on behalf of the said Cougéll: T o~
0&99 APPROVED ®TFFICER

ORDER NO. 19//200‘7 DATE: !i/@/@caﬁ

EXPLANATORY NOTES: These notes do not form part of the Licence.

An appeal against the decision of the Sanitary Authority under the provisions of the Local
Government (Water Pollution) Acts, 1977 & 1990 may be made to An Bord Pleanala. An
appeal shall be made (a) by sending the appeal by prepaid post to the Board or (b) by leaving
the appeal with an employee of the Board at the office of the Board during working hours.
Appeals should be addressed to An Bord Pleanala, 64 Marlborough Street, Dublin 1 and
should be accompanied by this form.

An appeal made to an Bord Pleanala will be invalid unless a fee of €126.00 is received by the
Board within the statutory appeal period.
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This licence may be reviewed by the Sanitary Authority in accordance with the provisions of
Section 7 of the Local Government (Water Pollution) Act, 1977 as amended and inserted by
Section 5 of the Local Government (Water Pollution) (Amendment) Act, 1990. The
prescribed period of the purpose of an appeal shall be:

(@)

(b)

In the case of an appeal relating to the grant or refusal of a licence, the period of one
month beginning on the date of the grant or refusal of the licence.

In the case of an appeal relating to the decision of a local authority or sanitary
authority on a review of a licence, the period of one month beginning on the date of
the decision.

EPA Export 26-07-2013:18:30:19



Re: Licence under the Local Government (Water Pollution) Acts 1977 & 1990
for the Discharge of Sewage to Waters (Section 4 of the Principal Act).

Applicant: Atlantic Fuel Supply Co. Ltd., The Harbour, Foynes, Co. Limerick.

Licence Register Number: W109

Schedule of Conditions

1.1

1.2

13

1.4

2.1

2.

GENERAL

This Licence refers to the discharge of the treated sewage effluent from the
proposed development at Atlantic Fuel Supply Company Ltd., Foynes
Harbour, Durnish, Co. Limerick to the Shannon Estuary.

Effluent dlscharges shall take place only as specified in the application form
received on the 12™ December 2008, as modified and/or controlled by this
Licence and subject to the requirements of law. No material change in the
quality or quantity of the trade effluent being discharged shall be made
without the prior consent of the Licensing Aigﬁﬁiity
\{\
No constituent of the effluent shall be d]@lyﬁged in such quantity as would
exceed those concentration limits im eg‘(f for the specific substance in
national or international leg1sla’uog>\Q S
S
© é
The licensee shall notify the &ﬁeﬁsmg Authority in writing immediately prior

to the commencement of@&e i&ensed discharge.
\c’o
3
&
STORM WATER ¢

Roof and yard water shall be separately collected and discharged to the surface
water drain via oil interceptor.

A readily and safely accessible monitoring chamber shall be constructed on the
storm water pipeline to allow for inspection and sampling of the storm water
being discharged. Within 3 months of the proposed terminal being in
operation a sample shall be taken from surface water manhole S10 as shown
on drawing ref. 051-110-059 and analysed for the following parameters:

e B.OD.

e  Suspended Solids

e Mineral Oils

¢ Diesel Range Organics

e  Petrol Range Organics

The results shall be submitted to the Environment Section of Limerick County
Council.
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2.3

2.4

Sl

()
()

3.3.

4.1

4.2

Detail calculations for the design of the oil separator shall be submitted to
Limerick County Council for approval prior to installation. The separator shall
be a full retention Class 1 with alarm and designed to BS EN 858 Parts 1 & 2.

Before operations commence detailed proposals for disposal of water from

within the bunded areas shall be submitted to the Environment Section of
Limerick County Council.

EFFLUENT CHARACTERISTICS

The total volume of trade effluent discharged to the estuary shall not exceed
5m’/day.

From the date of issue of this licence the characteristics of the treated sewage
in any sample taken at the monitoring chamber specified in Condition 4.1
below shall not exceed the limits set out in the following table.

Parameter  Congentration
L i : (rrig;’i exceptforpH)
N 6.0-9.0
9 20

30

The following substances<< ‘\E@"‘hot be discharged to the surface or foul sewer
pipeline as shown on drawigg 051-110-059 submitted
a) Mineral Oils ~ &°

b) Diesel Rang& rganics

c) Petrol Range Organics

MONITORING FACILITIES

A readily and safely accessible monitoring chamber, approved by the Local
Authority, shall be provided and maintained by the Licensee on the foul sewer
pipeline to allow sampling of the treated effluent.
This chamber shall incorporate:
(a) Automatic flow measurement equipment, which shall continuously
indicate, integrate and record the flow in m’/hour  and total daily
flow in m’.
(b) Facilities for taking manual grab samples.

The equipment and facilities specified at 4.1 shall be operational and in use at
all times when effluent is being discharged. Any malfunction of this
equipment shall be immediately notified to the Licensing Authority in writing.

EPA Export 26-07-2013:18:30:19



43

4.4

5.1

52

5:3

54

5.5

The Licensee shall at all times grant access to the monitoring chambers, to
authorised personnel of the Licensing Authority or its authorised agents or any
body having statutory responsibility for water pollution control to carry out
such inspections, monitoring and investigations as deemed necessary.

The Licensee shall ensure that authorised personnel of the Licensing Authority

or its authorised agents or any body having statutory responsibility for Water
Pollution Control can safely access the site and sampling locations.

SELF MONITORING

The Licensee shall carry out monitoring of the effluent as follows:

(a) Total 24 hourly flow (m?).

(b)  From the date of commencement of the discharge of the treated sewage
effluent the parameters listed at 3.2 above shall be measured on a
quarterly basis. The analysis shall be carried out on representative grab
samples taken at the monitoring chamber specified in Condition 4.1.
The time and date on which the sample was taken shall be recorded.

The Licensee shall carry out a visual inspection of the effluent discharge point,
on a weekly basis. Records of all inspections sha#l be kept in a logbook. If it
appears that there are any abnormalities in eoﬁ%ent quality then the Licensee
shall immediately notify the Licensing @Augq\ority and initiate an investigation
into the possible cause of the abnorm@a 1
i

SO

The Licensee shall carry out a,@s%a inspection of the surface water discharge
; e A ; . :
point(s) on a monthly bas&éﬁ\%‘écords of all inspections shall be kept in a
logbook. If it appears tlgéi\cﬁiere are any abnormalities the Licensee shall
immediately notify the ﬁ&&%sing Authority and initiate an investigation into
the possible cause(s) g\ﬁie abnormalities.
S

g
The licensee shall %}ubmit to the licensing authority, within 14 days of the end
of each quarter, the results of all monitoring referred to in 5.1 (a) & (b) above
and relating to the previous quarter.
The monthly report shall include, as the minimum, the following information:
(a) all monitoring results and flow measurements for the preceding
quarter;
(b) details of any non-compliances;
(c) reasons for non-compliance;
(d) proposals for prevention of a re-occurrence of any non-
compliances.

Before February 14th, of each calendar year, the Licensee shall submit a
summary report of all monitoring carried out in the previous year. This report
shall indicate the percentage compliance with licence values for each
parameter achieved in the previous year. The report shall also outline the
intentions of the Licensee with regard to modifying their operations should
these results not fully comply with the terms of this Licence.
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5.6 All monthly and annual reports shall be signed by the Licensee or another .
senior person designated by him.

5.7 The Licensee shall keep records of all monitoring carried out for a period of
five years. These records shall be available for inspection at all reasonable
times by authorised personnel of the Licensing Authority or its authorised
agents or by any body having statutory responsibility for Water Pollution
Control.

6 COLLECTION SUMPS

6.1 The Licensee shall carry out a visual inspection of the collection sumps within
the bunded area, on a once-weekly basis. Records of all Inspections including
the depth of solids present and cleaning dates shall be kept in a logbook.

6.2  Prior to disposal off-site the contents of the sumps shall be held within an
enclosed and covered skip.

7 MANAGEMENT OF THE EFFLUENT TREATMENT PLANT

7.1 All pumping apparatus shall be alarmed in order 38 alert the licencee to any

pump failure. 6@‘3‘
Y
. : N &
7.2 The Licensee shall enter into an annual tenance contract with the supplier

of the treatment system. A copy of gﬁgg\é contracts shall be submitted to the
licensing authority prior to the co@%& cement of any discharge under this
. XN
licence and annually thereaftero?@étﬁ\ the annual report (See Condition 5.5).
RS
&
N
7.2..1 Within six weeks of the.dhte of grant of this licence the licensee shall submit
to the Licensing AuflOrity, an assessment of the training needs of those
engaged in the day t§’ day management of the treatment systems and how these
will be met.

8 SLUDGE MANAGMENT

8.1 The solids collected in the yard sumps and sludge arising from the
maintenance of the onsite treatment system/petrol interceptors shall only be
collected by a waste contractor who holds a current waste collection permit
under the Waste (Collection) Permit Regulations 2001 and disposed of at an
appropriate facility.

8.2.1 The Licensee shall maintain a record of following:
e Type of waste
* Date on which the waste was transported off-site;
e Name and address and permit number of the waste contractor;
e Quantity of waste (m’);
e Disposal location.
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8.3 These records will be maintained on-site and shall be available for inspection,
by an authorised officer, at all reasonable times. A copy of these records shall
be included with the Annual Report.

9 STORAGE FACILITIES

9.1 All over ground storage tank areas and drum storage areas which contain oils,
chemicals or other substances which are, or could be, harmful to the aquatic
environment shall be rendered impervious to the materials stored therein.
Additionally, these areas shall be bunded, either locally or remotely, to a
volume of 110% of the largest tank or drum within each individual bunded
area, or otherwise designed in order to give protection to sewers, surface
waters and groundwaters on spillage or seepage of the stored materials.

9.2 The integrity and water tightness of all bunded structures and underground
tanks shall be demonstrated by the Licensee, to the satisfaction of the licensing
authority once every five years. An independent chartered engineer shall carry
out this assessment.

9.3 With regard to any future storage tank areas or drum storage areas the integrity
and water tightness assessments shall be carried $ur prior to instalment and

every five years thereafter. S\Qé
)
$&F
. é? @S\O
10  SPILLAGES A
Q&

10.1 The Licensee shall immedi \\g@\ notify the Licensing Authority after the
occurrence of any accide &\scharge, spillage or deposit of any pollutant or
potential pollutant, Whicﬁoﬁters or is likely to enter waters or cause pollution.

S\

\'0
11  RESPONSIBLE gﬁSONs

1.1 The Licensee shall nominate suitably qualified persons who shall be
responsible for the supervision, control, and monitoring of all discharges
arising at the premises as well as giving relevant information, on all such
discharges to the Licensing Authority. The names and telephone numbers of
these persons shall be submitted in writing to the Licensing Authority, prior to
operation of the treatment plant. The Licensee shall ensure that the list of
persons and their contact details are kept up-dated at all times.

12 FINANCIAL PROVISIONS

12.1  The Licensee shall pay the Licensing Authority an annual contribution towards
the cost of auditing licence compliance. The contribution shall be charged at a
rate of €150 per Audit visit and €110.30 per sample taken. The total cost for
2009 shall not exceed €370.60. The first payment shall fall due on 1% J anuary
2010 and annually thereafter, increasing in line with the Consumer Price
Index.
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Appendix 7

Emission Points: Drawing No.061-306-045-P0

McCarthy Keville O'Sullivan Ltd. - Planning & Environmental Consultants
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All dimensions to be checked on site.
Consultants to be informed immediately of any

discrepancies before work proceeds.
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