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Re: W0129-03; Application by te llc nce relatmg toa facnllty at
Hollywood Great, Nags Head, The Naul, Co. Dublin.

Dear Mr Meaney, 09,

[ refer to Greenstar’s submission dated 12 ec y\ber 2011. In light of the points
made therein we welcome the Agency’s dec o seek further information from the
applicant as outlined in part 5 of your lett\;&@cr%gEHL of 11" July 2012.

& &
The Waste Management Act clearly‘gxblcges the Agency to adequately assess the areas
of financial provision and future\cégbe fees in advance of granting a waste licence.
Furthermore, as Article 22(e)<<8@,*fhe Waste Management (Licensing) Regulations
2004 obliges the Agency to 1sg1fé any unchallenged Proposed Determination (PD) as
‘the final waste licence’ without any changes, there is clearly no room in the
legislation for deferring thi¢se matters until after the issue of a PD.

However we must advise that the outcome of an independent study recently
commissioned by Greenstar concludes that a considerable body of information
relevant to the preparation of an Environmental Liabilities Risk Assessment and a
Closure, Restoration and Aftercare Plan for this proposed development is missing
from the Environmental Impact Statement and licence application documentation.
Until this information is provided by the applicant, the request for an accurately
costed ELRA and CRAMP is, unfortunately, premature.

Greenstar has demonstrated a particular interest in ensuring the nationwide
compliance with Section 53A of the Waste Management Act and has been
campaigning in this regard for the past three years. Unless new licence applicants are
obliged to comply with the requirements of the existing legislation, the problem of
below cost selling will increase as will the risk to the State of being left with the long
term restoration burden for abandoned landfills.

To assist the Agency in this regard, Greenstar commissioned consultant G F Parker &
Associates Ltd (GFPA) to prepare an assessment of the likely costs wf.thenesessaryi o
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Registered Office: Burton Court, Burton Hall Road,
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financial provision for this hazardous waste landfill licence application. Their report is
enclosed.

Whilst the GFPA report makes a ‘best’ estimate of the financial obligations of the
applicant into the aftercare phase of this landfill, the consultants also identify
significant omissions in the applicant’s EIS which may affect the outcome of such a
calculation. This means that the sums estimated by GFPA (€140.4m cash provision +
€100m insurance bond) may in fact be underestimated.

Groundwater protection is a critical issue for this landfill proposal which is to be
situated in an area of intensive commercial horticulture. The risk of damage to
groundwater is a significant aspect of any ELRA. However, from a preliminary
review of the application documents GFPA notes a paucity of boreholes and water
level data available in the eastern and south eastern part of the site and that the
groundwater levels in monitoring wells installed in relation to the Fingal County
Council application for the Nevitt landfill do not appear to have been considered in
the interpretation of groundwater flow direction. Seasonal variations of groundwater
flow also appear not to have not been presented or considered in the interpretation of
groundwater flow direction.

Groundwater levels and flow direction within the uppe oﬁbor aquifer or the overlying
overburden were not assessed by the applicant’s® consultants. No monitoring
installations were constructed to determine t ‘\y&\}er table/phreatic surface beneath
the proposed landfill base and outside tl%e}?@“& print of the landfill. A thorough
interpretation of ground water moveme&i%@'\%\tween hydrostratigraphic units has not

been provided. Q,é\\o; (\é\\

Pos
In an attempt to resolve some ‘Q‘dﬁ\g\se (and other) issues the Agency wrote to the
applicant on 23" March 2012\d$questing detailed further information specific to
groundwater protection. The applicant replied on 8" June 2012 but omitted from the
response much of the reque ted information which still remains outstanding in the
process.

The GFPA report identifies a tributary of the Ballough Stream' flowing along the
northern boundary of the site. The elevated location of rock in the bed of this stream
and its connection to the groundwater aquifer is also significant to the risk profile of
the site and warrants further investigation.

GFPA note that the estimated quantity of leachate from each of the three landfill areas
and water balance for the site during operations and in the post closure period are not
provided in the EIS or the application documentation. This information is essential to
allow a comprehensive assessment of the potential impacts, risks and costs associated
with this facility in the short to very long terms. Similar points are made in relation to
the absence of a proper quantification of landfill gas from the development.

' The Ballough Stream is a salmonid river of county significance, flows into the Ballyboghill Stream and forms the
part of the upper sections of the most northern sub-catchment of the Ballyboghill Stream Catchment. The
Ballyboghill Stream is the principal freshwater river system that flows into Rogerstown Estuary. The Estuary is a
protected ecological site designated as a candidate Special Area of conservation (cSAC) and a special Protection
Area (SPA) due to its status as a feeding ground for coastal bird populations.
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Given the allegations in some submissions about pyrite-bearing materials in the
quarry and the risk implication for the integrity of the landfill construction should this
be the case, GFPA points out that a full materials balance needs to be provided
documenting quantities of materials required for all aspects of the development and
the source of these materials. Unusually, this material balance is not part of the
current EIS. Provision of such a material balance will inform the Agency as to
whether there is risk of materials containing pyrite being used and adversely affecting
the lining systems.

The risk profile is also affected by the unconventional lining system which has been
proposed for the hazardous waste cells. The applicant’s consultant has suggested that
the proposed lining system for the hazardous waste cells is equivalent/ superior to the
lining systems prescribed by the EPA and the Landfill Directive. However it is noted
by GFPA that this assertion not been supported by any quantitative data for the
proposed liner in regard to such matters as leakage rates, attenuation capacity etc. in
the application documents

GFPA also states that the rate of filling of the proposed landfill is unclear from the
submitted documentation. This in turn leads to uncertainty in the revenue, potential
gate fees and rate of accumulation of aftercare provision. Furthermore the timing of
the capping of cells is critical to the applicant’s praposals to contain emissions
between separate cells. GFPA notes that there is arb%i%herent risk in this design that
should filling not happen in the manner timo@téﬂ@l%d by the applicant, and capping
commence on time, leachate and gas mayoﬂbgyo reely between inert, non-hazardous

and hazardous cells. QQKQ@&

'\OQ éx
GFPA could find no informationgﬁ%@%%vironmental assessment in the application
documents in relation to th cﬁﬁ@aﬁon and re-disposal of over 500,000 m® of
contaminated soils at the site. s\tp% is a significant quantity of material and according
to GFPA the potential environmental liabilities associated with this operation should
be addressed. Furthermore PA points to the existence of a substantial ‘hole’ within
the land proposed to be developed. This is a deep excavation below the water table in
the aquifer. The EIS has not addressed the significant exercise of filling of this hole,
the materials to be used, associated traffic impacts if imported, the pumping of the
water therein or the outlet for the pumped water which, if to be consistent with other

EPA licences, may have to be considered leachate.

Unless these EIS omissions are addressed, not only is it impossible to complete a fully
costed ELRA and CRAMP and other cost estimates to demonstrate compliance with
S53a of the Waste Management Act, the entire integrity of the EIA is suspect. Other
third party contributors to this process have pointed out the significant alteration in
EIS baseline conditions for traffic/roads and groundwater arising from the termination
of the proposed nearby Nevitt landfill development, a change in circumstance that
occurred after An Bord Pleanala (ABP) completed its contribution to the EIA and
prior to the Agency concluding its assessment (in this regard the applicant has very
helpfully submitted to the Agency for its consideration a full copy of the planning
permission and Inspector’s report from the ABP file). The widening gap between the
environmental impacts assessed by ABP and the information which must now be
assessed by the Agency (including construction related impacts) must be considered
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in the context of the implications for this licence application of the March 2011
European Court of Justice ruling in Case C50-09.

Notwithstanding the significant and material omissions in the EIA and licence
application documentation, GFPA has applied the Agency’s own Environmental
Liabilities Risk Assessment guidance and provides best estimates for three distinct
cost arcas which, under Section 53a of the Waste Management Act (as amended), will
have to be provided for in some manner within the gate fees for this facility.

» ‘Unknown liabilities’ up to €100m of which an estimated €65m will require an
insurance bond into the aftercare period; plus

» Closure/ restoration costs of €5.4m; plus

» Aftercare Fund of potentially €135m in the year 2038.

An insurance bond to cover an estimated €65m worth of so called ‘unknown
liabilities’, into an aftercare period of perpetuity (in line with recently published
Agency BAT for hazardous waste landfills), may take some time to confirm with
brokers. In order to prevent further delay to the process it is therefore desirable that
the Agency seek the necessary outstanding information from the applicant as soon as
possible to enable the commencement of the process é)‘f preparing an ELRA and

CRAMP. N
&
&
In addition to confirming evidence of a bond (gﬂ)@ﬁ\ during operation falling to €65m
into perpetuity), the Agency, in its consid n of fit and proper person’ criteria

under Article 40 (7) of the original 199%&%@5&3 Management Act, is obliged to seek
evidence that the applicant for this wasteslicence is likely to be in a position to meet
the financial commitments of rest‘gﬁ{u tion (estimated here at €5.4m) plus aftercare
costs (estimated here at €135m @\y@ 25 of operation).

If you require any clarificatio or further information in relation to the content of this
letter or the enclosed reportsplease do not hesitate to contact the undersigned.

Yours sincerely

-

v vtdu-»\)wW

Margaret Heavey
for Greenstar

Encl report ‘AN INDICATIVE ENVIRONMENTAL LIABILITY RISK ASSESSMENT
FOR A PROPOSED INTEGRATED WASTE MANAGEMENT FACILITY AT
HOLLYWOOD, CO. DUBLIN".

EPA Export 18-07-2012:23:50:05



6@@
NC
F3S
& \@9
S
&
E &
.(\&\{\\,0
S
\C’OQ
&
S

EPA Export 18-07-2012:23:50:05



o i R I G
A A S

AN INDICATIVE ENVIRONMENTAL
LIABILITY RISK ASSESSMENT

For a

Proposed Integrated Waste Management Facility
Hollywood, Co. Dublin

Waste Licence Reference W0129-03

Prepared for Greenstar Holdings Limited
Sandyford Dublin 18
June 2012

G. F. Parker
my Associates Ltd.

ENVIRONMENTAL
CONSULTING
SERVICES

37 Millbridge Way, Mill Lane,
Naas, Co. Kildare

EPA Export 18-07-2012:23:50:05



REPORT ISSUE FORM
. Issue
Version 24 Date 12 June 2012
Document
Title An Indicative Environmental Liability Risk Assessment
for an Integrated Waste Management Facility
Hollywood County Dublin
List of :
Authors G. F. Parker PEng. MESc M&&@?
§)
Client , ‘%&? ,
Greenstar Holdin imited
i
Client S©
N

Reference &2

; G.F. Parker
Project ’
Manager PEng MESc MIEI
Reviewer Greenstar Staff
Report Name No. Copies
Distribution | Greenstar Holdings Limited 1 electronic

G. F. Parker & Associates Ltd. 2

EPA Export 18-07-2012:23:50:05



EXECUTIVE SUMMARY

1.0 INTRODUCTION. ... ... 1
1.1 Background... U RO |
12 Methodology PO ST PUOTROPPUPPR |
2.0 LEGAL FRAMEWORKFORANELRA ............ccooeee e 4
21 EULegislation...............ooo e 4
2.2 IrishWaste Legislation.....................coo i e D
2.3 Licence Conditions... e O
2.4 Aftercare Period —Final Draft BAT Gundance Note Waste Sector: Landfill

ACHIVIIES. .. ..o e 7
25 Final Comments. ... ..ot e 8
3.0 SITEDESCRIPTION...........oooiiiiiiii ettt e e e 9
3.1 Site Location... .. ..o e 9
3.2 Settlementnearthe Site...................oooiiiiii i e 9
3.3 Site Description... @}0&9
34 Geology.......coooiiiiiiiiii O S e, 10
3.5 Hydrogeology.............ccceevvvveini.... &?is@ SO [0
3.6 SurfaceWater........................... 0\,5&\ e e e 12
4.0 THE PROPOSED FACILITY .. @f@ ............................................................. 13
4.1 Overview of the Proposed Dei?eibpment .................................................. 13
4.2 Landfill Cells for Hazardouip@on Hazardous and Inert Waste ...................... 13
421 Landfill Cells and Phage\s ............................................................................ 13
422 Lining Systems ...... QO .................................................................................. 14
4.3 New site entrance and access road at southern boundary........................... 14
4.4 New Administration Building and Site Management Infrastructure................. 14
45 Solidification Plant............... ..o e 15
46 LeachateManagement...................ooiiiiii i 15
5.0 FURTHERENGINEERINGDETAILS................ccooeeeeeeeree. 17
51 Waste Typesand VOIUMES..............ooovviiieiiiiiiiiic e 17
5.2 Waste Intake and Landfilling Rates........................o 17
5.3 Waste Composition....... ... e 18
54 Development and Restoration Phasing......................coooiiiiiiiiiiin v 19
6.0 INITIAL SCREENING /RISK ASSESSMENT ..................oooviiiiiiiei, 21
6.1 Risk Categorisation..................cooiiiiiiiii i 21
6.2 Initial Screening and Operational Risk Assessment................................... 21

G.F. Parker & Associates Ltd. - ~ Pagei

EPA Export 18-07-2012:23:50:06



7.0 ENVIRONMENTAL RISKIDENTIFICATION. ... 22

7.1 Review of Potential Processes that may give rise to Environmental Hazards &

7.2 Methodology.........ooiivi i e et e et e e e e 22
7.3 ONSIte HAZAMAS. .. ..o iie ot e e 23
7.4 Environmental Hazards................cocoiiiciiiiii e . 24
7.5 PathWaYS..........oooiiiii i et e et et et e e e s 28
7.6  Environmental RECEPOrS. ...........oooviiitiitieeeee it eee e e 29

7.7 Identification and Assessment of Mitigation Measures............................... 31
7.7.1  LINING SYSIEMS ...oeiieii s 31
7.7.2 Capping SYSteM ..o 33
7.7.3 Landfill Gas Management System.............ccoccoiiiiiiiiiiiiiiii e 34
7.7.4 Leachate Management SyStem ..............ccccoeiiiiiiiiiiii 34
7.7.5 Surface water management SYStem ..........c..ccoviiiiiiiii 34
7.8 ldentification and Assessment of Operational Control Measures ................... 35
7.8.1 Environmental Management System .............cccoociiv 35
7.8.2 Waste Acceptance Procedures...............ccccceeoiiiiiiiiniiiiiiiiieiiiicieec e 35
7.9 Emergency Response Procedures............... __@g e e e . 3D
7.10 Conclusion... \\M@o\%
8.0 ENVIRONMENTAL RISK ASSESSM .................................................... 37
9.0 FINANCIAL PROVlSIONS—COST&g ENVIRONMENTAL LIABILITIES.38
9.1 Cost of Known Environmental Ltgﬁl ................................................... 38
9.2 Costs of Unknown Liabilities. Qég ceremeeeneeneeee 40
9.3 Summary Comments - Co@?ggb?Unknown and Known Liabilities................... 41
&
List of Tables 00&96\ Page
Table 1.2.1: Outline of Environmental Liability Assessment 2

Table 1.2.2: Approach to Assessment and Management of Environmental Liabilities 2

Table 5.1.1: Landfill Void Capacity 17
Table 5.2.1: Proposed Waste Intake (tonnes per annum) 18
Table 5.4.1: Development and Restoration Phasing 20

Table 6.2.1: Hollywood Integrated Waste Management Facility
—Operational Risk Assessment 21

G.F. Parker & Associates Ltd. ~ Pageii

EPA Export 18-07-2012:23:50:06



List of Appendices

Appendix A — Environmental Risk Tables

Table A1: Potential Hazards, Environmental Effects and Risk Scores — Integrated
Waste Management Facility - Hollywood Co. Dublin

Table A2.1: - Risk Classification Table — Occurrence
Table A2.2:- Risk Classification Table — Severity

Table A2.3: - Risk Assessment — Risk Matrix and Score
Appendix B- Financial Liabilities — Costs

Table B1: - Provisional Costs for Closure and Final Restoration Works — Integrated
Waste Management Facility — Hollywood Co. Dublin

Table B2: - Provisional Aftercare Costs — Integrated Waste Management Facility -
Hollywood, Co. Dublin

Table B3.1: - Median and Maximum Cost Model for U@:f(nown Liabilities during
Operations @
NS \\
Table B3.2:- Median and Maximum Cost M@?@gﬁ‘fcr Unknown Liabilities during
Aftercare &Q S
{\Q &

G F. Parker & Assoc1atesLtd N 7 - Page iii

EPA Export 18-07-2012:23:50:06



EXECUTIVE SUMMARY
ES1. Objective of this Report

Greenstar Recycling Holdings Ltd. (Greenstar) has retained G. F. Parker &
Associates Limited (GFPA) to provide advisory consulting services in relation to
an application for a waste licence made by Murphy Environmental Hollywood
Limited (MEHL) in December 2010.

The site in question currently operates as an inert waste landfill and is located at
Hollywood Hill in North County Dublin approximately 9 kilometres north of Dublin
City Centre within an important fruit and vegetable growing area. The proposed
MEHL integrated waste management facility will comprise specially engineered
landfill cells for inert, non-hazardous and hazardous solid waste.

Prior to the making of a decision by the Agency in relation to the current
application, national legislation requires that the specifics of the financial
provisions and the planned disposal charges should be provided by the applicant,
together with firm evidence that the applicant is likely to be in a position to meet
any financial commitments or liabilities that the Agency reasonably considers will
be entered into or incurred by him or her in carrying on the activity.

In the absence of such information within the applicaion documentation, and to
assist the process, Greenstar has instructed GF\J\QK to prepare an indicative
estimate of the likely order of magnitude o .figﬁs\ancial provisions required for
unknown liabilities during the operating p \gé\and the unknown and known
liabilities in the closure and aftercare phagi;?\of this development going into the

future. ' OQQ\?\&

S
The Agency’s ‘Guidance on Enwitefimental Liability Risk Assessment and
Residuals Management Plans 'q\qunancial Provision (2006)" was followed
throughout this process. The ance outlines the definition of environmental
liabilities and presents a stepoyise approach to providing Closure Restoration and
Aftercare Plans (CRAMP), EpVironmental Liabilities Risk Assessments (ELRA) and

Financial Provisions (FP).
The advisory services provided by GFPA included:

e preparation of an indicative ELRA for the proposed development based on
a review of the waste licence application documents; and

e documentation of the known (anticipated) CRAMP costs and unknown
costs to cater for unexpected events that, based on the risk assessment,
may give rise to environmental liabilities.

This report is not for the purpose of satisfying the statutory requirements of the
applicant. In fact the process has highlighted a lack of sufficient information
within the application documentation to meet this purpose. The applicant
remains obliged to provide detailed information to the process in this regard.

Page ES 1
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ES2. Legal Context

Directive 1999/31/EC of 26 April 1999 on the landfill of waste requires an
application for a landfill permit to contain certain minimum particulars, including
“the proposed plan for the closure and after-care procedures” (i.e., Closure
Restoration Aftercare and Management Plan CRAMP) and the “financial security
by the applicant or any other equivalent provision, as required under Article
8(a)(iv) of this Directive.”

To comply with national legislation the assessment and quantification of
environmental risks as a precursor to determining financial provision and its
impact on gate fees is necessary to satisfy the Agency pursuant to Sections
40(4), 40(7), 53 and 53A the Waste Management Act (WMA) as amended and to
satisfy statutory requirements specified in SI No. 395 of 2004.

At the time of writing, such information, as it applies to the proposed
development has not yet been provided by the applicant to the licensing process
or sought by the Agency.

ES3. Factors affecting environmental liabilities and financial provisions
Duration of Aftercare &
S

&

The Final Draft BAT for Waste Sector: Landﬁl‘l A@l\vities, published by the EPA in
December 2011, notes the following: “in case of hazardous waste landfill
facilities there is no end date for ﬁnangff%ib\ iabilities and aftercare. Hazardous
waste usually does not degrade or&i@&?\ninish in risk and so the aftercare
requirements should be in perpetui, i’@\ Based on this it seems that the Agency
will require evidence that the ap@ﬁ%t can finance and manage the aftercare of
this facility into perpetuity. (& &

QOQ*

<
Rate of Acceptance of Wa&gt%
P

The applicant will need tooexplain how it is proposed to translate the long term
obligation to care for the site into a gate fee in compliance with section 53A of
the WMA. To do this adequately, more evidence is needed in relation to the rate
of intake of different waste types and the likely sources of such waste streams.

The development proposes to accept a ‘maximum’ of 500,000 tonnes per annum
however the supporting documentation does not provide evidence to justify an
intake of this magnitude and describes a peak intake of 285,300 tonnes for the
years 7 to 23 of the 25 year operation. In comparison, the total intake for 2011
was just 27,378 tonnes.

The rates at which the three wastes types arrive at the site will very much affect
the filling and restoration plans proposed by MEHL. Based on current and
projected trends in the generation of incinerator ash and contaminated soils in
the country there is a risk that the projected waste intakes, and the filling and
restoration plan are optimistic, i.e. the quantity of wastes will be less and the
void capacity for hazardous and non hazardous waste is oversized for the
proposed 25 year life.

G.F. Parker & Associates Ltd, Page ES 2
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Should a lower than anticipated annual tonnage rate arise, the operational
duration will lengthen and the costs of operation and aftercare will increase.
Variations to the predicted intake of inert, non-hazardous and hazardous waste
will also affect the leachate water-balance particularly given the vague to non-
existent nature of the applicant’s estimates of leachate generation and
management proposals which are strongly dependant on the phasing and rate of
filling. Landfill gas generation will also be affected by the nature of the wastes.
For these reasons it is essential that an adequate justification of the projected
waste intake and a water balance for the site are provided within the applicant’s
ELRA.

Quantity and Nature of Wastes

The nature of the wastes to be accepted is provided in terms of EWC codes in
Attachment H, Appendix H1.1 of the application documentation. However, there
is no estimate provided of the expected guantity of these wastes.

The exact mix of wastes in each of the three landfills is not known. Therefore,
how the wastes will react when in contact with each other and the nature of the
leachate or gas that may form is also an unknown.

Geology Q;\Q’&

The geology of the site comprises various Ilth lo i%s the oldest being the Lucan,
Naul and Loughshinny formations which ar o‘p éX/aIent in the southern portion of
the site where much of the quarrying @aken place. This limestone in the
southern portion of the site has been e)&_@x\?ated to the greatest depth - 50 to 60

S

metres below ground level (bgl). pears that excavation may have taken
place below the water table in thlS&ﬁE of the site. The depth of this excavation
and the depth of water both repﬁa i&ht operational and health and safety risks as
well as risks to the stability of tb@ Ilner The logistics of filling this hole have not
been adequately considered. &o

S
Hydrogeology/Groundwater

The Bog of the Ring collection of groundwater wells to the north and north-east
of the site is an important water supply to a significant population of North
County Dublin. The MEHL site lies approximately 1 km outside the Source
Protection Area for the Bog of the Ring and approximately 3 km from the well
locations. The applicant has not clearly proven that there is no hydrogeological
continuity between the site and the Bog of the Ring collection of wells.

There are other important water supply wells for agri-sector activities to the
south, south east and east of the site. North County Dublin and its environs
have developed a reputation for producing high quality fruit and vegetables.
This local agri-industry is of vital importance to not only the local economy, but
to the national economy as well. Large suppliers of fresh vegetables such as
Keoghs Potatoes and Potato crisps, Moores prepared vegetables and Country
Crest potatoes and precooked vegetables rely on a continuous supply of fresh,
un-contaminated water in order to wash and prepare their produce. These
suppliers require upwards of one million litres per day for their activities and this
water is tested on a weekly basis by customers such as Tesco, the Regional
Health Authorities and throuh the Bord Bia Quallty Assurance Scheme.

G.F. Parkeaats Ltd B Page ES 3
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Groundwater contamination in this region could potentially damage the
reputation and lead to the closure of up to 100 businesses, putting at risk a
business sector believed to be worth €60m in 2006. The replacement of this
water supply to the agri-industry, upwards of 10 million litres per day, would
cost approximately €5m over 12 months to provide at current commercial water
rates.

The applicant’s consultants have inferred that groundwater flow in the lower
aquifer is generally in a south easterly direction from the site. However, from a
preliminary review of the application documents there is a paucity of boreholes
and water level data available in the eastern and south eastern part of the site
and the groundwater levels in monitoring wells installed in relation to the Fingal
County Council application for the Nevitt landfill do not appear to have been
considered in the interpretation of groundwater flow direction. Seasonal
variations of groundwater flow also appear not to have not been presented or
considered in the interpretation of groundwater flow direction.

Groundwater levels and flow direction within the upper poor aquifer or the
overlying overburden were not assessed by the applicant’s consultants. No
monitoring installations were constructed to determine the water table/phreatic
surface beneath the proposed landfill base and outside the foot print of the
fandfill. ‘

&

A thorough interpretation of ground o@%ater movement  between
hydrostratigraphic units has not been pro;;g%dé\
Surface Water Q\\}sz\eé

Oo
A stream flows along the nortllge‘f{“@ boundary of the site. This stream is a
tributary of the Ballough Stre S The Ballough Stream is a salmonid river of
county significance and flows info the Ballyboghill Stream and forms the part of
the upper sections of the gnost northern sub-catchment of the Ballyboghill
Stream Catchment. The Ballyboghill Stream is the principal freshwater river
system that flows into "Rogerstown Estuary. The Estuary is a protected
ecological site designated as a candidate Special Area of conservation (cSAC)
and a Special Protection Area (SPA) due to its status as a feeding ground for
coastal bird populations.

Potential surface water contamination during the operation or aftercare of the
landfill not only is a risk to the surface water systems and associated habitats,
but is also an added risk to groundwater protection, given the location of rock in
this stream bed.

Leachate

The estimated quantity of leachate from each of the three landfill areas and
water balance for the site during operations and in the post closure period are
not provided in the EIS or the WLA. This information is essential to allow a
comprehensive assessment of the potential impacts, risks and costs associated
with this facility in the short to very long terms.

Furthermore, sufficient information was not found in the EIS and/or WLA
documents in relation to em|55|ons to satlsfy the reqwrements of Article 12 (1)

G.F. Parker & Associates Ltd. Pege ES 4
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(k) of the Waste Management (Licensing) Regulations 2004 - SI. No. 395 of
2004, in relation to leachate emissions.

Landfill Gas

The SKM-Enviros July 2010 report to the EPA, entitled Technical and Economic
Aspects of Developing a National Difficult Waste Facility (NaDWaF) recommends:

“The potential risk of gas production in an engineered (hazardous) waste landfill
facility should be assessed by the landfill operator when the types of waste that
will be deposited are determined.”

The EIS and WLA documents do not contain a gas risk assessment for the mix of
hazardous or non hazardous wastes or any proposed control measures for
landfill gas that will potentially be generated and emitted.

Furthermore, sufficient information was not found in the EIS and/or WLA
documents in relation to emissions to satisfy the requirements of Article 12 (1)
(k) of the Waste Management (Licensing) Regulations 2004 - SI. No. 395 of
2004.

Li .
iner é\}@
N
Three liner types are proposed, a different ne@f’or each type of waste/landfill
cell: inert, non hazardous and hazardous. o\%‘?e application documents do not
provide any information on the sources afidéquantities of the filling materials to

raise levels to formation levels and th%\ljfw% and leachate collection layers.

S
It is understood that pyrite bearir\@f@%terials have been found in the quarry at
the site. A materials balance ©féeds to be provided documenting quantities of
materials required for all aspegtg of the development and the source of these
materials. Provision of suc material balance will inform the Agency as to
whether there is risk of erials containing pyrite being used and adversely

affecting the lining systems.

An unconventional lining system has been proposed for the hazardous waste
cells. The applicant’s consultant has suggested equivalency/superiority of the
proposed lining system for the hazardous waste cells as compared to the lining
systems prescribed by the EPA and the Landfill Directive. However it is noted
that this assertion not been supported by any quantitative data, for the proposed
liner in regard to such matters as leakage rates, attenuation capacity etc. in the
application documents

Cell Construction Methodology

Fingal County Council, in its submission to this process, expressed concern about
the design of the cells and the ability of the operator to keep separate the
emissions from inert, non-hazardous and hazardous wastes. The timing of the
capping of cells is critical to the applicant’s proposals to contain emissions
between separate cells. However this timing will be affected by the waste intake
rate and sources of waste, which is not clear from the documentation. There is
an inherent risk in this design that should filling not conclude as timetabled by
the applicant, and capping commence, leachate and gas may flow freely
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between inert, non-hazardous and hazardous cells. In any event capping of the
cells may not take place in the theoretical manner that the applicant has
suggested in the application documents. Furthermore no information or
environmental assessment could be found in the application documents in
relation to excavation and re-disposal of over 500,000 m3 of lightly
contaminated soils at the site. This is a significant quantity of material and the
potential environmental liabilities associated with this operation should be
addressed to allow an assessment of the potential environmental liabilities.

ES4. Risk Assessment

To characterise and assess the risks identified, (see Table Al of this report), the
risk assessment model set out in the EPA’s Guidance on Environmental Liability
Risk Assessment, Residuals Management Plans and Financial Provision (2006)
has been employed. The results of the risk assessment are outlined in Table Al,
Appendix A.

ESS5. Potential Likely Costs

Based on the exercise carried out as part of the assessment presented herein
the expenditures relating to unknown liabilities if they all arose could range up to
circa €102 million (in terms of 2012 euros). Som of these unknown liabilities
will not exist upon closure. However, some \g( continue and the cost of
remediation measures will increase over tmle L{v line with annual inflation rates
between now and when the costs arise. o&\

7o
In terms of 2012 euros, the unknowﬁ@hablhtles in the aftercare period may
exceed circa €69 million, if they a L\%se Some of these liabilities may be less
or more severe and the potentual s may be lower or higher depending on the
further information that the <A cy should seek and the applicant should
provide, in relation to a numB of matters, as highlighted above and, as
discussed in more detail in Oe main body of this report. A bond or indemnity
insurance or a combmatloa;a, f these two financial instruments will be needed and
paid for in perpetuity.

These sums are very large and it may not be possible to obtain cover for such
liabilities. It is incumbent on the applicant to assess and substantiate the likely
potential costs of the unknown liabilities and provide an appropriate and
acceptable instrument to the Agency to cover these potential costs.

An indicative closure/restoration cost in year 2038 in terms of 2038 euros
assuming an inflation rate of 2% per annum from 2012 to 2038 is €5.4 million.

The cost of aftercare requirements in perpetuity depends on inflation and
interest rates. The size of the aftercare fund to be available in 2038, the
assumed year aftercare commences, could be in the order of €70 million and
€135 million based on a present value computations assuming the net real
discount rate is between 1 and 2 percent. A financial instrument such as cash, a
trust fund or an escrow account will need to be provided to cater for the
aftercare expenditures.

GFParker& Assoaates Ltd. - - Page ES 6
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1.0 INTRODUCTION

1.1 Background

Greenstar Recycling Holdings Ltd. (Greenstar) has retained G. F. Parker &
Associates Limited (GFPA) to:

e review the waste licence application documents submitted by Murphy
Environmental Hollywood Limited (MEHL) between December 2010 and
February 2012;

e review the Closure, Restoration and Aftercare Plan (CRAMP),
Environmental Liabilities Risk Assessments (ELRA) and Financial Provision
(FP) Report previously submitted in May 2010 for the inert landfill facility;

e prepare an indicative Environmental Liabilities Risk Assessment (ELRA) for
the proposed integrated waste management facility at Hollywood Co.
Dublin and;

e estimate the known (anticipated) CRAMP costs and unknown costs to
cater for unexpected events that, based on the risk assessment, may give
rise to environmental liabilities.

MEHL currently operates an inert landfill at Holl Wo%od County Dublin under
Waste Licence Reg. No.W0129-02. In Decembeﬁ 2010 MEHL made concurrent
applications to An Bord Pleanala (ABP) an e\%nwronmental Protection Agency
(EPA) to develop an integrated landfill fa\(sﬂ accepting inert, non hazardous and
hazardous wastes. An EnwronmentaLd\% act Statement (EIS) was prepared and
submitted to ABP and the EPAQ&@%ste Licence application documents, as
required by the EPA, were also §61Qﬁ’?ltted to the EPA (Ref W0129-03.). ABP held
an oral inquiry in relation to thg@ppllcatlon in March 2011 and granted planning
permission for the facility in @tme 2011. The EPA requested further information
in August 2011 pursuant ﬁBQArtlcle 14 of the Waste Licensing Regulations (the
Regulations). MEHL responded to this request by submitting further information
in August 2011.

On 23 March 2012, the Agency made a further request for information under
Article 14 (to fulfil the requirements of Article 12 of the Licensing Regulations)
and a request for information under Article 16 of the Regulations. As of 12 June
2012, MEHL has made four submissions, dated 19 April, 1 May 2012, 28 May
and 7 June 2012 to these requests. This latest further information submitted by
MEHL has not been reviewed or taken into consideration by GFPA in the
preparation of the report that follows. In addition there have been
approximately 70 submissions by third parties in relation to this application

1.2 Methodology
The Agency’s 'Guidance Documents and Assessment Tools on Environmental

Liabilities Risk Assessments and Residual Management Plans incorporating
Financial Provision Assessment’ (2006) outlines the definition of environmental

G.F. Parker & Associates Ltd. - pagel
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liabilities and presents a step wise approach to providing Closure Restoration and
Aftercare Plans (CRAMP), Environmental Liabilities Risk Assessments (ELRA) and
Financial Provisions (FP).

Table 1.2.1: Outline of Environmental Liability Assessment

Liability Type Definition Quantification Financial
Method Instrument
Known liability Planned/anticipated CRAMP Cash based (Cash,
liabilities associated Trust Fund,
with facility closure, Escrow)
restoration and
aftercare management
Unknown liability The risk of ELRA Risk transfer
environmental instruments
liabilities occurring due (insurance, bonds
to unexpected events etc.) or
(e.g. leaking chemical combination of
storage tank resulting these instruments
in groundwater
contamination) o
\}T

%)
The Agency’s recommended step wise approigh\\isQas follows:
O& Ké\
Table 1.2.2: Approach to Assessment argéiyt%nagement of Environmental

Liabilities SN
S
& P
Step & Description

A
1 Initial Screening and Qp\g\gﬁional Risk Assessment
2 Preparation of a CRAM;P%or known liabilities
3 ELRA for unknown‘\@bilities
4 Identification of Financial Provision Instruments

The scope of the work carried out by GFPA included:
e Completion of Step 1;

e Completion of Step 2 in so far as cost estimate was prepared for the
closure, restoration, and aftercare management of the proposed facility
that was based on the existing CRAMP for the facility (May 2010) and
revised CRAMP details outlined in the 2010 EIS/WLA documents; and

e Completion of Step 3 including an estimate of the potential most likely
costs to remedy/address the unknown liabilities if they were to arise.

.F. Parker Associates Ltd.
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In regard to the ELRA, GFPA'’s approach included:

o Identification and assessment of existing and potential risks of
environmental pollution that could impact on surface water, groundwater,
soils, sub-soils, and air;

e Examination of the 2010 EIS and WLA documents to establish the current
environmental status of the site;

e Identification of any particular sensitive receptors that could be impacted
in the short, medium and long term by licensed activities; and

e Preparation of potential most likely costs and maximum likely costs to
remedy potential impacts of the hazards identified through the ELRA in
accordance with the EPA’s Guidance document.

EPA Export 18-07-2012:23:50:06
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2.0 LEGAL FRAMEWORK FOR AN ELRA

2.1 EU Legislation

ELRAs and Financial Provisions are required of operators of all licensed facilities
in Ireland. This requirement arises from the following EU legislation.

Landfill Directive

Directive 1999/31/EC of 26 April 1999 on the landfill of waste makes direct
reference, in particular, to Residual Management Plan and Financial Provision
under Article 7.

The application for a landfill permit must contain certain minimum particulars,
including “the proposed plan for the closure and after-care procedures” (i.e.,
Closure Restoration Aftercare and Management Plan CRAMP) and the “financial
security by the applicant or any other equivalent provision, as required under
Article 8(a)(iv) of this Directive”.

Furthermore Article 8 (a) (iv) stipulates that the®53%r®npetent authority (the EPA)
must not issue a landfill permit/licence unIe:@g%g;% satisfied that:
O

"adequate provisions, by way of finangi %ecurity or any other equivalent, on
the basis of modalities to be decic{éiéby Member States, has been or will be
made by the applicant prior to cgﬁimfencement of disposal operations to ensure
that the obligations (inc/uding<0"\ r-care provisions) arising under the permit
issued under the provisions %Fothis Directive are discharged and that closures
procedures required by Argﬁe 13 are followed. The security or its equivalent
shall be kept as long as ré%uired by maintenance and after-care operation of the
site in accordance with the Article 13(d)...”

Environmental Liability Directive

The Directive 2004/35/EC of 21 April 2004 on environmental liability with regard
to the prevention and remedying of environmental damage provides a
framework of environmental liability based on the “polluter pays” principle. This
was transposed into Irish law through S.I. No. 547 of 2008 - The European
Communities (Environmental Liability) Regulations. This regulation came into
force on 1 April 2009. The Directive applies to certain occupational activities,
including the operation of installations under the IPPC Directive, the Waste
Framework Directive, the Landfill Directive and the Waste Incineration Directive.
The Directive will also apply to activities under the proposed Extractive Industry
Waste Directive.

It imposes strict liability on those who cause environmental damage (that is,
damage to biodiversity and water resources and land contamination that causes

G.F. Parker & Associatesttd. ~ Page4
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significant risk of harm to human health). It requires such persons to take
preventative measure to avoid damage occurring, remedy damage that occurs
and bear the remediation costs of damage that is remedied by the competent
authority. Liability is principally to the competent authority and the Directive
does not provide for compensation to third parties who suffer damage.

2.2 Irish Waste Legislation

Section 40(4) and Section 53 and 53A of the WMA as amended require that
before a license is granted by the Agency that certain information be provided by
the licensee in relation to financial provisions and to satisfy the Agency that
disposal charges will be imposed that will provide sufficient funds to cover not
only the costs of setting up and operation of the facility but also the estimated
costs during the aftercare period for the facility which will be no less than 30
years.

WMA as amended Section 40(7)(c) indicates a person shall be regarded as a fit
and proper person if (among other things): &
S
@Q’
“In the opinion of the Agency, that person Q@‘lg%g/y to be in a position to meet
any financial commitments or liabilities thgﬁ S Agency reasonably considers will
be entered into or incurred by him or h@?@é@carrying on the activity to which the
waste licence will relate in accordan @i{@ﬁh the terms thereof or in consequence
of ceasing to carry on that activity\e&§\°

EL

N

In addition to the foregoinqéxOSI No. 395 of 2004 - Waste Management
(Licensing) Regulations Zooge?{i\\rticle 12 deals with the contents of an application

for a waste licence or the réview of a waste licence. Article 12 (r) states:

(r) In the case of an application in respect of the landfilling of waste, give
particulars of -

(i) such financial provision as is proposed to be made by the applicant, having
regard to the provisions of Articles(7)(i) and (8)(a)(iv) of the Landfill Directive
and section 53(1) of the Act and

(ii) such charges as are proposed or made, having regard to the requirements of
section 53A of the Act,

2.3 Licence Conditions

In regard to waste licences in Ireland which are required under the Waste
Management Act, 1996, as amended and the Waste Management (Licensing)
Regulations 2004, it is standard to have conditions attached that are as per the
existing licence for the MEHL facility reference W0129-02 dated 21 May 2008.

Parker & Associatesltd. ~ Page5
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Condition 12 of Waste Licence W0129-02 is entitled Financial Charges and
Provisions.

Condition 12.2 deals with Environmental Liabilities as follows:

Condition 12.2.1 The licensee shall as part of the AER provide an annual
statement as to the measures taken or adopted at the site in
relation to the prevention of environmental damage, and the
financial provisions in place in relation to the underwriting
costs for the remedial actions following anticipated events
(including closure) or accidents/incidents, as may be
associated with the carrying on of the activity.

Condition 12.2.2 The licensee shall arrange for the completion, by an
independent and appropriately qualified consultant, of a
comprehensive and fully costed Environmental Liabilities Risk
Assessment (ELRA), which addresses the liabilities and costs
identified in Condition 10 for execgflon of the CRAMP. A report
on this assessment shall be subm/tted to the Agency for
agreement within twe/ve\y%wnths of date of grant of this
licence. The ELRA shall «Fa‘ewewed as necessary to reflect any
significant change 0@0' , and in any case every three years
following initial ag@gﬁ;ent review results are to be notified as
part of the AER& &

& A\\03

Condition 12.2.3 As part of gﬁe measures identified in condition 12.2.1, the
licensee g@%// to the satisfaction of the Agency, make financial
prowsmCr) to cover any liabilities identified in condition 12.2.2.
The amount of indemnity held been reviewed and revised as
necessary, but at least annually. Proof of the renewal or
revision of such financial indemnity shall be included in the
annual ‘statement of measures’ report identified in condition
12.2.1.

Condition 12.2.4 Unless otherwise agreed, any revision to that part of the
indemnity dealing with restoration and after-care liabilities
(refer Condition 10.8.1) shall be computed using the following
formula:

Cost=(ECOST x WPI) + Ci CC
Where:
Cost = revised restoration and aftercare cost.

ECOST= Existing restoration and aftercare cost.

G.F. Parker & Associates.ltd. ~ Page6
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WPI = Appropriate Wholesale Price Index [Capital Goods,
Building and Construction (i.e. Materials and Wages) Index],
as published by the Central Statistics Office, for the years since
last closure calculation/revision.

CiCC = Change in compliance costs as a result of change in
site conditions, changes in law, regulations, regulatory
authority charges, or other significant changes.

Condition 12.3 deals with Cost of Landfill of Waste as follows:
Condition 12.3 Cost of landfill of waste

In accordance with the provisions of Section 53A of the Waste Management Acts
1996 to 2007, the licensee shall ensure that costs in the setting up, operation of,
provisions of financial security enclosure and after-care for a period of at least
30 years shall be covered by the price to be charged for the disposal of waste at
the facility. The statement required under section 53A(5) of said Acts is to be
included as part of the AER.

@‘
NS
)
Reason: to provide for adequate financing for mo\\n?%oring and financial provisions
for measures to protect the environment. @6’ \\\O@
e &

It is highly likely that similar condlt{\m@wﬂl be attached to the new Waste
Licence W0129-03 if it is granted. H@mé?/er as discussed in sections 2.2 and 2.3
above, the legal obligation to per\q}é this information begins during the licence
application stage, prior to the rﬁﬁing of any decision. These requirements arise
from the Landfill Directive 199¢@§‘31/EC and Irish legislation as discussed above.
&

Section 40(4) of the WMAC,J 1996 as amended states that the Agency shall not
grant a waste licence unless it is satisfied in relation to certain matters including
that:

e The activity concerned will not cause environmental pollution;

e For landfills, the activity will comply with the Landfill Directive;

e The applicant is a fit and proper person to hold a waste licence;and

e The applicant has complied with the requirements of provision of financial
security under section 53;

2.4 Atftercare Period —Final Draft BAT Guidance Note Waste Sector: Landfill
Activities

The Final Draft BAT for Waste Sector: Landfill Activities, that was recently
published by the EPA (December 2011) includes the following text (see section
4.2.4.1 Closure and Aftercare of the Final Draft BAT)in relation to the
appropriate aftercare period to be considered in relation to financial provisions.

G.F. Parker & Associates Ltd. - - Page7
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The Landfill Directive (Article 10) requires that there is sufficient financial
provision to cover the cost of closure and aftercare for a period of at least 30
years. For facilities that are to accept only inert, pre-treated or monolithic type
wastes with minimal landfill gas and leachate forming potential, a site-specific
assessment will be required to determine the most appropriate aftercare period
(for financial provision purposes). In the Irish context, adequate financial
provision is required for at least 30 years and possibly for 50 years and longer in
the case of facilities accepting (or which have accepted) appreciable quantities of
leachate and gas forming wastes. The requirement of financial provision for a
specified period does not free a licensee of responsibility for excess
environmental cost that may arise during this period or indeed thereafter. It
should also be noted that, in the case of hazardous waste landfill facilities there
is no end date for financial liabilities and aftercare. Hazardous waste usually
does not degrade or diminish in risk and so the aftercare requirements
should be in perpetuity. (Note — our emphasis added)

2.5 Final Comments

Before the Agency makes a decision in relathﬁ&to the current application,
W0129-03, legislation demands that an ELR@s@x)uld be prepared and submitted;
proof of fit and proper person is furmsg‘p ¢ and the specifics of the financial
provisions and the disposal charges d be provided by the Applicant to
satisfy the Agency pursuant to Sect\'é‘(\ts 40(4), 40(7), 53 and 53A of the Waste
Management Act as amended ar@R @ satisfy statutory requirements specified in
SI No. 395 of 2004. <<0‘ Q\
\°O

The report that follows Qg‘s\ been prepared for the purpose of highlighting
information not provided Gh the application documents, which would be required
to prepare a fully costed ELRA and to satisfy Section 53A of the WMA as
amended. This report has also been prepared to outline the potential
environmental liabilities and the order of magnitude of the potential financial
provisions in regard to the CRAMP and the unknown liabilities identified through
the ELRA methodology recommended by the EPA. This report is not for the
purpose of satisfying the statutory requirements of the Applicant, MEHL, for the
proposed integrated waste management facility.

G F Pa rker&Assoaates Ltd ) - Pg
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3.0 SITE DESCRIPTION

3.1 Site Location

The site which currently operates as an inert waste landfill is located at
Hollywood Hill in North County Dublin approximately 9 kilometres north of Dublin
City Centre. The site is approximately 4 kilometres from the small village of
Naul and 12 kilometres west of Skerries Town. The small village of Garristown is
located approximately 9 kilometres to the west of the site and the village of
Ballyboghill is located approximately 4 kilometres to the south of the site.

The M1 motorway is located approximately 3.5 kilometres to the east of the site.
The nearest junction onto/off the motorway is located at Junction 5
(Walshestown Junction or Rowans Little Junction) which is c.4 kilometres to the
north-east of the site. The R108 (Dublin - Naul Regional Route) is c.1 kilometre
to the west of the site. Two local roads bound the southern and western
boundary of the site, the LPO1080 and the LP01090 respectively. The former
road which runs along the southern boundary of thesite is generally the better
of the two roads in terms of surface and widthéalignment. The LP01080 is

between 5 and 6 metres in width. N\\y@&\o
&

£ 58
The existing entrance to the site is Io%a%zgﬁ&on the LP01090 along the western
boundary of the site approximately @Q@\metres north of the junction with the
LP01080. The road rises from 501\{&\\&) north along the western boundary of the
site. The 80kph speed limit apﬁ&%\ﬁ%o the wider area in which the site is located.
s

$)
N
3.2 Settlement near the Scigé?{\

In terms of settlement, the area surrounding the landfill can generally be
described as rural and agricultural with dispersed dwellings in the vicinity of the
site. The predominant land use in the wider area is agricultural. There are a
few dwellings within the immediate vicinity of the site. These dwellings are
mainly adjoining the LP01080 and include two dwellings along the southern
boundary of the site facing southwards onto the public road. The dwelling
adjacent to the south-eastern boundary of the site is owned by the applicant and
is currently vacant. There are no dwellings along the local road along the
western boundary of the site. The nearest dwelling house located on this road is
approximately 250 metres from the north-western boundary of the site. Three
telecommunication masts and the Fingal County Council covered water reservoir
is located to the immediate south of the existing entrance to the site.

3.3 Site Description

The site itself has a stated area of 39.8 hectares. The overall landholding is
stated as 54.4 hectares. The entrance to the site is provided off the LP01090

. Per sociats Lt. W
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along the western boundary of the site. The main buildings are located on a
concrete apron adjacent to the entrance. These include a portal cabin, which
accommodates the site office, and a larger maintenance shed. A shed
containing bunded diesel tanks is located at the lower level to the immediate
north of the main buildings on site. Walled bays which provide a quarantine
area for inert waste are located adjacent to the shed which houses the bunded
diesel tank.

The main haul road traverses the site in an east-west direction to the immediate
north of the main surface water bodies within the site (the excavated quarry
areas to the south). The area to the north of the haulage road accommodates
lined cells for the acceptance of inert materials. The cells on the western portion
of the site are being actively filled at present and rise to a height of between 4
and 10 metres above the surrounding ground levels. Part of the central area to
the north of the haulage road is being lined at present. This area has been
excavated to a depth of between 10 and 20 metres below the surrounding area.

Two small settlement ponds are located centrally w(ghln the site adjacent to the
northern boundary. Lands to the east of thQ@*SIte (located within the site
boundary and within the EPA licence WO]@Z%\ABZ) comprise a 200-250 metre
buffer zone. This area is under grass. Agfon‘?‘her 250 metre wide strip is located
to the east. This land is within the @@:érshlp of the applicants but is located
outside the confines of the site. S &

3.4 Geology L

The geology of the site con@?ﬂses various lithologies, the oldest being the Lucan,
Naul and Loughshinny foﬁ‘natlons which are prevalent in the southern portion of
the site where much of the quarrying has taken place. This limestone in the
southern portion of the site has been excavated to the greatest depth - 50 to 60
metres below ground level (bgl). It appears that excavation may have taken
place below the water table in this area of the site. This carboniferous limestone
is folded in a gentle syncline beneath newer rocks of Namurian age described in
the EIS as the Walshestown and Balrickard formation. These rocks were laid
down in deeper waters and in general are less permeable than the older
carboniferous limestone. These newer formations dominate the eastern and
northern portion of the site. The rocks in this area have been excavated to a
lesser extent. The Namurian shale in the northern portion of the site is overlain
with the clay based soils and sub-soils.

3.5 Hydrogeology

The aquifer units are classified by the GSI as Locally Important (Lm) and Poor

(PI).
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The majority of the site is underlain by a poor aquifer. The locally important
aquifer outcrops in the southern part of the MEHL site and then dips to the
north, where it is covered by at least 60m of the poor aquifer in the northern
parts of the site.

It has been reported that the permeability of the locally important aquifer unit is
higher than that of the poor aquifer.

According to the applicants’ consultants there are at least two faults in the
central part of the site, a north-south aligned fault which appears to restrict
groundwater movement and an east-west aligned fault which does not.

The applicant’s consultants have inferred that groundwater flow in the lower
aquifer is generally in a south easterly direction from the site. However, from a
preliminary review of the application documents there is a paucity of boreholes
and water level data available in the eastern and south eastern part of the site
and the groundwater levels in monitoring wells installed in relation to the Fingal
County Council application for the Nevitt landfill dgznot appear to have been
considered in the interpretation of groundwat@@* flow direction. Seasonal
variations of groundwater flow also appearg\og\\\to have not been presented or
considered in the interpretation of ground\egﬁ}é} flow direction.
\»\Q S

Groundwater levels and flow dlre%gt%gz\ ‘within the upper poor aquifer or the
overlying overburden were not a@g&%sed by the Applicant’s consultants. No
monitoring installations were céﬂgtructed to determine the water table/phreatic
surface beneath the proposedé\?andﬂll base and outside the foot print of the
landfill. A review of the grog&(\\dwater level data provided in Figure 14.13 of the
EIS suggests groundwater row in the upper poor aquifer (the Namurian shales
etc.) unit is in an easterly and possibly north-easterly direction following the falls
in the land and the direction of flow in the stream that flows from west to east
along the northern edge of the site.

A thorough interpretation of ground water movement between
hydrostratigraphic units has not been provided, however, it appears from the
data presented on Figure 14.13 of the EIS that there are downward groundwater
gradients between the upper shale and the lower limestone units. It is also clear
that there are upward gradients from the Namurian formations through the clay
overburden adjacent to the stream that borders the north side of the site.

The Bog of the Ring collection of groundwater wells to the north-east of the site
is an important water supply. The MEHL site lies approximately 1 km outside the
Source Protection Area for the Bog of the Ring and approximately 3 km from the
well locations. There are other important water supply wells for agri-sector
activities to the south east of the site. North County Dublin and its environs have
developed a reputation for producing high quality fruit and vegetables. This
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local agri-industry is of vital importance to not only the local economy, but to the
national economy as well. Large suppliers of fresh vegetables such as Keoghs
Potatoes, Moores prepared vegetables, and Country Crest potatoes and
precooked vegetables rely on a continuous supply of fresh, un-contaminated
water in order to wash and prepare their produce. These suppliers require
upwards of one million litres per day for their activities and this water is tested
on a weekly basis by customers such as Tesco, the Regional Health Authorities
and through the Bord Bia Quality Assurance Scheme. Groundwater
contamination in this region could potentially damage the reputation and lead to
the closure of up to 100 businesses, putting at risk a business sector believed to
be worth €60m in 2006. The replacement of this water supply to the agri-
industry, upwards of 10 million litres per day, would cost approximately €5m
over 12 months to provide at current commercial water rates.

3.6 Surface Water

A stream flows along the northern boundary of the site. This stream is a
tributary of the Ballough Stream. The Ballough St@am is a salomonid river of
county significance and flows into the BallyboghL[la*Stream and forms the part of
the upper sections of the most northerr\\\s%;ﬂb -catchment of the Ballyboghill
Stream Catchment. The Ballyboghill S is the principal freshwater river
system that flows into Rogerstownﬁ? ary. The Estuary is a protected
ecological site designated as a candidate Special Area of conservation (cSAC)
and a Special Protection Area (%R 9’$due to its status as a feeding ground for
coastal bird populations. S

Run off from the site will b{é‘\either contained as leachate in the landfill areas or
will be contained in thec%uarry excavation from which it will be directed to
surface silt settlement pond and wetlands (one to the north and one near the
proposed site entrance); or flows randomly overland towards surface water
drainage features to the north, east and south. Potential surface water
contamination during the operation or aftercare of the landfill not only is a risk
to the surface water systems and associated habitats, but is also an added risk
to groundwater protection, given the location of rock vis a vis stream bed.
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4.0 THE PROPOSED FACILITY

4.1 Overview of the Proposed Development

The proposed MEHL integrated waste management facility will comprise specially
engineered landfill cells for inert, non-hazardous and hazardous solid, non-
biodegradable solid waste.

This facility will also consist of:

New site entrance and access road at the southern boundary
New administration building and site management infrastructure
Solidification plant with associated storage tanks and silos

A storage building for curing solidified fly ash

Surface water and foul water management systems

Leachate management system

The quantity of waste accepted at the facility will not exceed the existing
planning and waste licence limit of 500,000 tonnes %r annum (which none the
less is significantly higher than the current baseline waste intake). The
. AT .
quantities of waste accepted have been q\gql{gﬁmg sharply over time as a
consequence of the economic downturn in and. The quantities of inert waste
accepted between 2003 (a part year) an@Q@Q 1 were as follows:
Q\/

goo\ék
Year | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
S8
Tonnes | 20,750 | 173,037 330'9736\9339'753 433,602 | 225,996 | 42,206 | 30,626 | 27,378
A
&
CJO

Waste acceptance at the facility will be between the hours of 8:00 am and 6:00
pm, Monday to Friday inclusive and 7:00 am to 4:00 pm on Saturdays.

The facility will operate between the hours of 7:00 am and 7:00 pm Monday to
Friday and 7 to 5 on Saturdays. The early start and later finishing will allow for
preparation, cleaning, etc. of the facility. The site will not operate on Sundays or
Bank Holidays.

The main features of the facility are described further below.

4.2 Landfill Cells for Hazardous, Non Hazardous and Inert Waste

4.2.1 Landfill Cells and Phases

Four phases of construction, filling and restoration of the landfill cells will occur
over the 25 year operational life of the proposed MEHL facility, with construction

G.F. Parker & Associates Ltd.
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originally scheduled to commence in 2011 and landfilling of wastes in lined cells
starting in 2012 and continuing until an estimated 2036.

Three cells for landfilling hazardous waste will be developed and restored over
three phases, two cells for the landfilling of non hazardous waste will be
developed and restored over two phases and three cells for inert waste will be
developed and restored over three phases.

4.2.2 Lining Systems

It is proposed to use Dense Asphaltic Concrete (DAC) to line the base and
sidewalls of the cells for landfilling hazardous waste. The applicant’s Drawing
PP_WLA_22 02 depicts the proposed lining system.

A composite clay and geo-membrane liner will be installed on the base and side
walls of the proposed cells for landfilling of non-hazardous waste. The applicant’s
Drawing PP_WLA_23_02 . depicts the proposed lining system.

KA
A clay liner will be installed on the base and mde@valls of the proposed cells for

landfilling of inert waste, in compliance mth@wg@urrent licence requirements.

o &

4.3 New site entrance and access rog,(%afbsouthern boundary
s (<

A new site entrance will be con@?@ted from the LP01080 public road at the
southern boundary to the MEI’N:.QSIte The new entrance will cater for all
construction and operation rgfated traffic. Once the new facility entrance is
operational, the existing eQ&‘ance from the road to the west of the site will be
used only as emergency @ntrance and exit. The existing haul road through the
central portion of the MEHL site will be developed to provide access to the landfill
cells. Secondary haul roads with access control will be constructed to ramp
down into each of the cells.

4.4 New Administration Building and Site Management Infrastructure

A new administration building with access control, twin weighbridges and car
parking will be located on the eastern side of the proposed MEHL facility,
approximately 200m from the southern site boundary. The administration
building will comprise a reception area, two offices, one meeting room, a
canteen, a file store and shower and toilet facilities. The building will be a single
storey building with a flat roof. Ten car parking spaces will be provided adjacent
to the administration building.

Wheel washing facilities will be provided on the exit from the landfill facility. The
wash water will be recycled and residual water will be disposed to the leachate
holding tanks.
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4.5 Solidification Plant

The solidification plant will be used to receive and treat flue gas treatment
residues from energy from waste facilities prior to their deposition in the
hazardous landfill cells.

Flue gas treatment residues typically contain a mixture of fine ash, residues from
reactions that take place during cleaning like salts and carbon containing heavy
metals and dioxins as well as un-reacted residues such as lime. They also
contain heavy metals released during combustion. The residues are generally
pale grey to white in colour, often containing small black particles of activated
carbon. They are fine-grained, free-flowing, granular and mostly dry (0.2%
moisture).

Due to the high lime content, these flue gas treatment residues are classified as
hazardous as an irritant to skin and the respiratory system. The elevated total
lead concentration can also exceed the threshold resulting in an eco-toxic
hazardous classification. &
NS
\Q@*
The solidification plant will have a capacity %{xa@proxumately 50,000 tonnes per
annum and will consist of the following: éz?)é;\o
\»\Q N
e An enclosed process building wi @process area, storeroom, process
control room and welfare fa%gfﬁle% (showers, canteen, toilets, etc.).
e Process area housing a %&”@Uhlt and weighing scales.
e 4 x storage silos to store ksﬂa gas treatment residues awaiting
solidification.
¢ 1 x cement silo. @Q
e 2 x 30m?bunded aC|8 tanks.
e Storage building for curing solidified ash.

The solidification plant will be located on the eastern side of the non hazardous
waste cell and will be screened by constructing the plant at a lower level than
the administration building.

4.6 Leachate Management

Leachate is generated by the percolation of rainfall through the waste. The
leachate would be expected to contain soluble and suspended material picked up
from the waste deposited. No quantitative details on leachate generation rates
or a site water balance are available.

Leachate produced in the hazardous waste cells will be collected above the liner
in pipes running through a drainage layer. The liner will slope downwards
towards a sump at the cell perimeter where the leachate will be pumped into
sealed pipes which will connect to a concrete leachate holding tank. An

G.F. Parker & Associatestted. ~~~~ Page15
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unspecified volume of the collected leachate will be used in the solidification
process as described earlier.

It is intended to minimise leachate generation by using rainfall deflectors on the
landfill cell sidewalls. These deflectors will attempt to collect surface water from
the sidewall and divert it away from the waste to an inactive cell or temporary
sump. The clean surface water will then be discharged through the wetlands to
the stream along the northern boundary of the site.

The management of leachate from the non hazardous waste cells will be the
same as for the management of leachate from the hazardous waste cells as
described above. During periods of intense rainfall, it is likely the leachate
collected from the non hazardous waste cells will not be required for the
solidification process and will be disposed off site to an EPA licensed waste water
treatment plant.

Leachate generated by the inert waste is not currently collected or treated. At
present it is recirculated to keep levels of leachate w(j;bthin the cells to a minimum.
There is no proposal to undertake collection and g@%tment of leachate from inert
waste cells other than for recirculation. \%&Q\o
N

{
GBS
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5.0 FURTHER ENGINEERING DETAILS

5.1 Waste Types and Volumes

The current waste licence authorises the acceptance of 500,000 tonnes of inert
waste annually for disposal and/or recovery. However this tonnage has never
been accepted and in fact the quantities of waste have been decreasing steeply
as a result of the economic downturn in the Irish economy as indicated in
Section 4.1.

In the future there will be a mix of inert, non hazardous and hazardous wastes
disposed at the facility. Based on the volume estimates of the three demarcated
landfill areas which are provided in the EIS and WLA it is inferred that the
approximate following tonnages will be added over a 25 year operating life to
the site which already contains circa 1.6 million tonnes of inert waste and lightly
contaminated soils.

Table 5.1.1: Landfill Void Capacity &
&
Landfill Type Volume (rgj) {g\b& Waste Tonnes
O&gg,zb\o\ Density
SO (t/m?)
In-situ inert Not ayailable 2.00 1,596,853
Excavated in-situ’ ‘A&Q},i@% -534,500 2.00 -1,069,000
Inert ¥ 1,290,000 2.00 2,580,000
Total Inert at end of life K 3,107,853
Non Hazardous a 1,324,000 1.75 2,317,000
Hazardous o 1,735,500 1.75 3,037,125

INote  534,500m3f in-situ inert waste will be excavate and re-disposed on the site in the
proposed inert cell IN1 that comprises the deep rock quarry formed in the limestone
strata in the south central part of the site. The void created by excavation of in-situ inert
waste will be re- filled with inert and hazardous wastes.

5.2 Waste Intake and Landfilling Rates

The rate of intake of the various waste types at the gate will be controlled by
market driven forces. The landfilling rate will be controlled by the rate of receipt
of waste.

MEHL has proposed that intake rate and duration of the intake of the three
waste types will vary. According to the WLA inert wastes will be received and
landfilled over 25 years. Whereas non hazardous and hazardous wastes will be
received and landfilled over 19 and 23 years, respectively.
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The proposed waste intakes are as follows:

Table 5.2.1: Proposed Waste Intake (tonnes per annum)

Waste Year 1to 6 Year 7 to 23 Year24 to 25 | Total (tonnes)
Inert 60,400 60,400 60,400 1,510,000
Non Hazardous 0 102,300 206,400 2,151,900
Hazardous 122,600 122,600 0 2,819,800
Total 183,000 tpa 285,300 tpa 266,800 tpa 6,481,700

The rates at which the three wastes types arrive at the site will very much affect
the filling and restoration plans proposed by MEHL. Based on current and
projected trends in the generation of incinerator ash both Incinerator Fly Ash
(IFA) and Incinerator Bottom Ash (IBA) and contaminated soils in the country
there is a risk that the projected waste intakes, and the filling and restoration
plan are optimistic i.e. the quantity of wastes will be less and the void capacity
for hazardous and non hazardous wastes (in particular IFA and IBA) is oversized
for the proposed 25 year life.

Comparing the figures in Tables 5.1.1 and 5.2.%]¢?*%Zveals a discrepancy in the
mass of waste to be disposed in the non h%qaquoous and hazardous landfill cells.
The additional quantity of inert waste toégBQO*deposited on the site over the 25
years based on the void capacity ando&%ﬁe intake estimates is approximately

1.51 million tonnes. ~o°QQ'>‘&

X
< . |
Should a lower than anticipate Lannual tonnage rate arise, the operational
duration will lengthen and thgoO%osts of operation and aftercare will increase.
Variations to the predicted L@ftgke of inert, non-hazardous and hazardous waste,
projected in the EIS, will @iso affect the leachate water-balance, which was not
presented in the EIS or the WLA documents which are strongly dependant on the
phasing and rate of filling. Landfill gas generation will also be affected. For
these reasons it is essential that an adequate justification of the projected waste

intake and a water balance for the site are provided to carry out an ELRA.
5.3 Waste Composition

The nature of the wastes to be accepted is provided in terms of EWC codes in
Attachment H, Appendix H1l.1. However, there is no estimate provided of the
expected quantity of these wastes.

The EWC and appropriate paper tool and/or computer tools, should be used to
classify the wastes. By definition in the EWC some of the wastes will be
classified as hazardous. This includes fly ash and may include the bottom ash.
Other wastes will be classified as inert, again in accordance with the definition of
inert waste provided in European and Irish legislation. Other wastes will be
considered non-hazardous and non inert but not hazardous. The exact mix of
wastes in each of the three landfills is not known. Therefore, how the wastes
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will react when in contact with each other and the nature of the leachate or gas
that may form is also an unknown and is not readily predicted in this unique

landfill facility.

5.4 Development and Restoration Phasing

The proposed facility will be developed and restored in phases as described in
Attachment D.2 of the WLA and Sections 4.13 and 5.2 of the EIS. Four phases of
development are planned and there will be three distinct landfill areas for inert,
non hazardous and hazardous wastes. Phasing of the development of landfill
cells is highly dependent on the rate of waste intake

G.F. Parker & Associates Ltd.
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Table 5.4.1: Development and Restoration Phasing

No. Activity (See Table D.2.2 in WLA Attachment cell Year fn.)rp start of
D.2) filling
Phase 1 2011 -2016 -1to 5
Construction H1, IN1
Import and fill inert Cc5
1 Excavate in situ inert and fill IN1
Import and fill non hazardous None
Import and fill hazardous H1
capping and closure Cland C2
Phase 2 2014-2024 3to13
Construction IN2, IN3
Construction H2
Construction NH1
Import and fill inert Z1IN2
2 Import and fill inert @é IN3
Import and fill non hazardous QY S NH1
Import and fill hazardous PSS H2
Capping and Closure Q&Q{,@;‘}\ c5
Capping and Closure S H1
Capping and Closure \o&:@\@ IN3
Phase 3 <"} 2022-2034 11to 23
Construction & H3
Import and fill inert ﬁo@ IN1
3 Import and fill inert IN2
Import and fill non hazardous NH1
Import and fill hazardous H3
Capping Closure H2
Capping and closure IN2
Phase 4 2034-2036 23t0 25
Construction NH2
Import and fill inert IN1
4 Import and fill non hazardous NH2
Import and fill hazardous None
Capping and Closure NH1
Capping and closure H3
5 Phase 5 2036 25
Capping and closure NH2, IN1
G.F. Parker & Associates Ltd. Page 20
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6.0 INITIAL SCREENING /RISK ASSESSMENT

6.1 Risk Categorisation

The risk category for the Hollywood facility can be determined by the Facility
Manager at the site using standard Office of Environmental Enforcement (EPA)
Methodology for Determining Enforcement Category of Licences excel spread sheet.
As the integrated facility is still proposed, this assessment was carried out by a
suitably experienced staff member of Greenstar. Using this methodology it has
been determined that MEHL’s proposed integrated waste management facility would
be classed as Al.

6.2 Initial Screening and Operational Risk Assessment

Based on guidance for initial screening and operational risk assessment outlined in
the EPA 2006 guidance document, a landfill taking\@azardous waste would be
classified as Risk Category 3. Using the proposed sg&em in the guidance document
the Hollywood site can be assessed as follows: ) 5

S S\O\
Table 6.2.1 Hollywood Integrated Waste M%Qégement Facility — Operational Risk
Assessment \\00{\@\*
o
Complexity p 0&‘\&\'\\65\ Score
Class D5: Waste Disposal Activity: inegcgogz)n hazardous and G5 5
hazardous landfill [5\\

Class D9: Physico-chemical treat(\)ﬁ?{e\nt - solidification of
hazardous ashes,
Environmental Sensitivity Sub-matrix

Score
3

Human occupation: 50-250m of landfill footprint

Groundwater protection locally important aquifer

Groundwater vulnerability moderate

Sensitivity of receiving waters: Class C

Air quality and topography:

Protected species within the site

Sensitive Agricultural Receptors 50-100m

O O N B =] =] =

Total Environmental Sensitivity

Compliance Record

Minor non compliant
OVERALL RISK SCORE

G.F. Parker & Associatesttd. ~ Page2l
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7.0 ENVIRONMENTAL RISK IDENTIFICATION

7.1 Review of Potential Processes that may give rise to Environmental Hazards
& Risks

The following processes and activities have been and will be undertaken at the
facility:
Excavation and re-disposal of some 534,500 m? of in-situ inert waste

Removing surface water and backfilling the flooded part of rock quarry (now
called Inert cell IN1) with native or imported materials.

The disposal of inert waste, primarily lightly contaminated soil and stone.

The disposal of non hazardous, non biodegradable waste including bottom
ash from MSW incinerators.

Solidification of fly ash and similar ash wastes. &
The disposal of hazardous waste, primarily géhtammated soil and solidified
fly ash from MSW incinerator. O@;fgﬁ\
<O
Leachate collection for rec1rcu|at|on Qﬁchate from inert only), re-use and
disposal. QQ\\’}
N

A minor amount of recovery of M@Qﬂazardous and Inert Waste.

S
Discharge of runoff from tﬁgQﬁuarry and from capped landfill areas into the
stream on the northern b@rder of the site.

Discharge of runoff fror@}&ﬁ\e new paved areas via silt traps and oil separators
into a small ditch on the southern side of the side.

Discharge of treated waste water from the canteen and toilets into the
ground via a percolation area.

7.2 Methodology

The methodology used for the risk identification component of the ELRA was as
follows;

1. Identification of possible hazards on site,

2. Identification of potential hazard pathways (On site, beneath the site and off
site), and,

3. Identification and assessment of environmental receptors (on site and off
site) for those identified hazards and pathways.

G.F. Parker & AssoaatesLtd - ] | o Page 22
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The aims of the process were to provide an analysis of the environmental conditions
at the landfill facility and to provide a baseline from which environmental liabilities
may be established and assessed.

Identification of the environmental pathways and receptors has been undertaken
with reference to the 2010 Environmental Impact Statement (EIS), which
accompanied the December 2010 Planning Application to ABP, and Waste Licence
Application W0129-03.

7.3 On Site Hazards

Hazards to the environment and humans that exist or will exist at the facility are as
follows:

1. The wastes - Whilst in transport on site, in processing areas, in storage areas
and during tipping within engineered cells. An accidental spill may occur during any
of these handling activities. @‘9'
§®

2. Leachate from the landfilled wasteso&‘\;ﬁis will be contained within the
landfill cells but leakage through the base @f@%o is possible at rates not specified in
the EIS or the WLA documents. Brealg\qéf@u&’\from the sides of the landfill body or
over the top of the side slope Iiningqgiso&s@ems is possible during operation or post
closure depending on the duration&‘ef@ﬁmping of the leachate collection system and
the nature of the wastes. LeaS?@*?e will be pumped and conveyed in buried or
above ground pipelines, it will b@‘\gtored in (above ground) concrete tanks and it will
be transferred into tankers % hauled to WWTPs.

3. Gas from landfilled wastes - It is proposed that biodegradable waste will not
be accepted but it is possible that non methane volatile and semi volatile organic
compound gases may be present in the hazardous waste and possibly the non
hazardous waste landfill cells.

4. Stored hydrocarbon fuels and chemicals - These are mainly liquids in tanks
situated within bunded areas.

5. Gas and odours from fuel and chemical storage areas - Volatile and semi
violate organic compound gases may be present in the local atmosphere within the
landfill itself and near existing fuel storage areas and proposed fuel and chemical
storage areas.

6. Stored surface water in the retention /settling ponds - High levels of
suspended solids, due to erosion and/or inadequate restoration work or other
chemicals(hydrocarbons) due to incidental or accidental major spills may exist.;
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7. Treated waste water effluent discharged to ground/groundwater -This
will be an issue if the treatment plant malfunctions.

8. Contaminated soils in the existing or future fuel or chemical storage
areas - These may exist due to accidental spills or failure of containment
measures.

9. Dust emissions from the landfilled curing bottom ash and the non
hazardous and hazardous soils and stone - This dust may contain heavy metals
and may occur during dry weather conditions.

7.4 Environmental Hazards
Further discussion on some of these hazards follows.
Wastes

The nature of the wastes is described in Attachment H of the WLA. The total
pollutant content of the ash (IFA and IBA) is sngrgﬁcant and both wastes exhibit
hazardous properties. A spill of these wastgs @uld potentially pollute land and
water.

Oas?

S
Leachate (\Q \@

&

Leachate forms when water is én é‘bntact with waste. The strength and hazard
associated with leachate is depegfident on contact time, the nature of waste and
numerous other physical paramieters. The composition of the leachate will vary as
the wastes will vary. All Yiree waste types (inert, non hazardous and hazardous
wastes) will generate leachate with varying composition. It is proposed to accept
wastes in the hazardous waste cells at 3 times the WAC listed in section 2.3.1 of
the Annex to the Council Decision of 19 December 2002 (2003/33/EC) (the WAC
decision) for hazardous waste. Similarly, it is proposed to accept wastes into the
inert cell at 3 times the inert WAC listed in Annex section 2.1.2.1 of the WAC
decision and it is proposed to accept wastes in the non-hazardous waste cells at 3
times the WAC for non hazardous waste accepted in the same cell as stable non
reactive hazardous waste Annex, section 2.2.2 of the WAC decision.

The leachate generation rate will vary depending on a number of factors including
net rainfall in any given month/ year, the degree of compaction of the wastes and
whether wastes are solidified or not. A maximum, of 50,000 tpa of the fly ash
waste will be solidified to minimise leaching of the wastes, however, the majority of
the hazardous wastes will not be solidified. In fact the arisings of fly ash on the
Island are expected to be less than 40,000 tpa until 2018 according to the 2010

G.F. Parker&Assoaates ltd. - ' Page 24
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SKM-Enviros report entitled Technical and Economic Aspects of developing a
National Difficult Waste Facility (NADWaF) commissioned by the EPA. Of this,
24,000 tonnes may be attributed to the proposed Poolbeg Incinerator (which is
obligated under a planning condition to export its ash) and 40,000 tonnes is from
Belfast which may not be allowed to be disposed outside the UK.

Before closure and final capping, the rate of leakage through the lining systems will
vary across the site due to varying liner specifications. The rate of leakage through
the lining systems will be affected by the hydraulics of the landfill, which is affected
inter alia by the head at which the leachate is maintained, by pumping, in the waste
body, the permeability of the wastes, the effectiveness of the leachate collection
system and pumping regime.

Post closure the leakage rate through the base will be controlled by the nature of
the capping systems and their longevity, the longevity of the base lining system,
and the level at which leachate is maintained by pumping if indeed pumping is
continued indefinitely as may be required for the hﬁardous waste landfill. No
details on leakage through the base of the various g@eﬂs or the proposed head to be
maintained in the landfill base is given over g&é\@\})tentml contaminating life of the
landfill, which could be in perpetuity in th%é%@se of the hazardous waste cells and
also possibly the so called non- hazardous @‘élls in which predominantly incinerator
bottom ash is disposed. &§2§®
N <\\

The Quantified Hydrogeological ngﬁs Assessment (QHRA) (Appendix A14.10 to the
EIS) suggested that pumping w\& be carried out for 35 years after commencement
of landfilling at the site (Notg= this assumes that there was 10 years of landfilling
at the site before Iandfilliné’ in the hazardous waste cells commenced which was
assumed to be in 2012). If this is the case this means that the head in the landfill
will rise over time after the pumps are shut off and leachate break out will occur.
The QHRA suggests there will be no degradation in the pollutants over millions of
years. Thus there appears to be a strong potential for leachate to break out and
contaminate shallow groundwater and surface water features. The QHRA suggests
that the modelling is conservative in regard to predicting the impact on the aquifer.
But the QHRA fails to address potential impacts on groundwater in the upper shale
or overburden strata and adjoining surface water features if the pumps are turned
off after 35 years.

Leachate from the inert wastes will not be collected but it will be contained in lined
areas. Very low permeability clay has been used to line the inert cells and it is
expected that this low permeability liner will tend to support a leachate head as
opposed to allow leachate to seep away and dilute and disperse in the underlying
fractured shale or limestone formations.

GF Parker&AssocmtesLtd - - ‘
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The QHRA suggests that leachate (the contaminants in it) will migrate through an
unsaturated zone beneath the landfill. However, the hydrogeological site
investigation described in the EIS and WLA did not include monitoring installations
to provide detailed information on the depth to the water table or phreatic surface
and thickness of the unsaturated zone.

Leachate from the other hazardous and non hazardous landfills will be collected. It
will be extracted through the use of submersible pumps contained within sumps at
the base of the landfill. Once extracted, the leachate will be piped to concrete
storage tanks and reused in the solidification process. Leachate that is not reused
will be disposed at yet to be identified Wastewater Treatment Plants.

After the landfill is closed, capped and restored, the volume of leachate that is
generated and requiring management will diminish initially. However, with time the
rate of leachate generation and thus leakage through the base of the landfill will
rise if the capping system is not maintained and if the extraction pumps are not
operated. &

O\\Q

The estimated quantity of leachate from eac@&gg\“the three landfill areas and water
balance for the site during operations %‘\?n the post closure period are not
provided in the EIS or the WLA. @?&5@\ information is essential to allow a
comprehensive assessment of the p gﬁtial impacts , risks and costs associated
with this facility in the short to ve’r\a@%ii:j terms. Furthermore, sufficient information
was not found in the EIS and/o1zO documents in relation to emissions to satisfy
the requirements of Article %20(1) (k) of the Waste Management (Licensing)
Regulations 2004 - SI. No.gé@ of 2004, in relation to leachate emissions.

Landfill Gas

Where biodegradable material is in a landfill, microbial activity will generate gases.
These would be a mixture of flammable, toxic and asphyxiating gases. The quantity
of these gases depends on the mass of biodegradable material deposited, the age
of the waste and a number of other environmental factors. MEHL do not propose to
accept biodegradable wastes hence they say that there is no gas hazard or risks
associated with landfill gas.

However, the SKM-Enviros report, dated July 2010, prepared for the EPA and
entitled Technical and Economic Aspect of Developing a National Difficult Waste
Facility (NaDWaF) states the following in relation to landfill gas at hazardous waste
landfills(see section 9.2.3 -pp 101 to 104 inclusive):

G.F. Parker & Associates Ltd. -~ page26
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“"Three processes result in the generation of landfill gas - the general bacterial
decomposition of biodegradable waste which is the main feature in municipal
landfills, volatilisation of chemical substances such as paints or residues in solvent
contaminated soils, resulting in the release of NMVOCs (non-methane volatile
organic compounds) and chemical reactions that may take place when incompatible
waste types in the landfill body come into contact....... Of the above mechanism,
waste volatilisation tends to be the most prominent source of landfill gas generation
in a hazardous landfill.......

...... However, it is more difficult to forecast what type of gases may be generated
from the aged or leached material that have become chemically altered within the
landfill. These may include nitrogen, oxygen, ammonia, sulphides, hydrogen,
carbon monoxide and non methane volatile organic compounds (NMOCS) such as
trichloroethylene, benzene and vinyl chloride as well as explosive substances
associated with the specific hazardous waste deposited. The precise composition
depends on the wastes deposited in the site and trace gases composition in a
hazardous landfill may change within a matter oféhours even at any singe
monitoring borehole. The nature and variability @‘?@ hazardous wastes makes the
prediction of gas generation from a difficult gﬁ)@&%@éﬁéahty uncertain.”
F &

The SKM-Enviros report goes on to(\@%\%ﬁ\\mmend “The potential risk of gas
production in an engineered waste /agi?gﬁ\ facility should be assessed by the landfill
operator when the types of waste{ O{I&%WIII be deposited are determined.”

N
The EIS and WLA documents dgh r?ot contain a gas risk assessment for the mix of
hazardous or non hazardouso astes or any proposed control measures for landfill
gas that will potentially be generated and emitted.

Furthermore, sufficient information was not found in the EIS and/or WLA
documents in relation to emissions to satisfy the requirements of Article 12 (1) (k)
of the Waste Management (Licensing) Regulations 2004 - SI. No. 395 of 2004.

Hydrocarbons/ Chemicals Stored on Site

Hydrocarbons and chemicals are/will be required for the day to day operation of the
facility.

The main requirement for hydrocarbon usage on site is derived from the operation
of heavy machinery. Liquid hydrocarbon (diesel fuel) is/will be stored in tanks in a
bunded area. Refuelling of machinery and site vehicles is/will be undertaken in a
bunded area so as to ensure the containment of fuel in the event of a spillage.
Operational procedures will be in place to ensure that refuelling occurs in a manner
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that minimises the risk of spillage. In the event of a significant liquid hydrocarbon
spill either in the bunded area or on the land surface, potentially contaminated
material (solids and liquids) will be contained, sampled, tested, removed and then
disposed of at a suitably licensed facility.

Oil is required for lubricating plant and equipment on site. There is a maintenance
garage located on the west side of the facility which will be retained for most of the
life of the landfill. Clean and used oil is/will be stored in drums set in bunded areas,
as required under the existing licence and any future licence granted by the
Agency. Used oil will be collected by a suitably licensed waste contractor.

Acid will be used in the solidification process. Acid will be stored in tanks placed in
reinforced concrete bunds. The maximum quantity of acid to be stored will be 60

m?.

7.5 Pathways

&
The primary pathways for hazards to the enwron@%nt is through the atmosphere
(emissions to air), overland (emissions to Qutf@\te water or land) or through the
ground (emissions to the soil or groundwg%gﬁ. These pathways are described in
detail in the EIS and WLA. These medl@%@ both pathways (carriers) and receptors
of contaminants (hazards).

\\
\«\&i
Air and Emissions to Air- seéQGhapter 9 of the EIS and Attachment 1.1 of the
WLA \5\
&

Surface water and EmisSions to the Surface water- see Chapter 15 of the EIS
and Attachment 1.2 of the WLA

Soils/Geological formations and Groundwater and Emissions to the land
and groundwater - see Chapter 14 of the EIS and Attachment 1.4 and 1.5 of the
WLA. The main pathways are through the:

¢ landfill lining systems on the base and side slopes of the three types of
engineered landfill;

e unsaturated geological materials beneath the landfill base and adjoining the
side slopes of the landfill; and

e saturated geological materials beneath the landfill base and adjoining the
side slopes of the landfill.
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7.6 Environmental Receptors

The primary receptors of the identified environmental hazards include groundwater,
surface water and the atmosphere. The secondary receptors of the environmental
hazards would include humans, flora, fauna and agricultural lands.

In order to ascertain the potential impacts posed by the identified hazards, it is
necessary to undertake a review of the receiving environment. To this end an
assessment of the environmental receptors surrounding the facility was undertaken
by MEHL and its consultants. The results of this assessment are described in the
EIS and the WLA.

Groundwater

The groundwater that may potentially receive contaminants is described in the EIS,
Chapter 14 and in the WLA Attachment 1.4. It is our opinion that the site
conceptual model of the hydrogeological condltlons\g%t the site is questionable,
overly simplified and flawed for a number of reasong%uch as:

\\\ ,zg*\
e 3D models of the top surfaces of gla?éeb*s%ale and limestone strata and the
water levels in the shale and limes “were not constructed to allow a more

complete representation ancw\gﬁ erpretation of the geological and
hydrogeological conditions be@fstgh the site;

0)

\\
e Only one 2D schematic crqs? section of the geology is presented in a north
south direction - there no scaled orthogonal cross sections through the

boreholes on the site;Qoo

e data appears to have been ignored, for example the water level data in BH8
- the report is not clear if this is a deep or shallow borehole as conflicting
information is presented;

e the water levels in two adjoining boreholes BH12 and BH13 clearly show
groundwater level higher in the shallower well, in the shale, than the deeper
well, in the limestone, suggesting downward hydraulic gradients;

e the water levels in BH19 (in the shale) and BHs 17 and 20 (in the limestone)
suggest that the water level in the shale is higher than in the underlying
limestone so it is not possible that there are upward gradients from the
limestone to the shale - the water level data suggests the opposite -
downward gradients;

e the formation level of the landfill base was lowered by the designer on the
basis that the water table is below 102.5mOD but no information is given on
the position of the water table beneath the entire landfill base;
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¢ there are water levels in the shale strata that are above the proposed base of
the landfill and the shale water level data has not been contoured;

s there are no boreholes in the shale strata beneath the non hazardous waste
landfill cells

s 3 No. geotechnical boreholes BH21, BH22 and BH23 were drilled and no
groundwater monitoring devices were installed - this appears to have been
a lost opportunity to determine the water table beneath part of the site; and

s The water strikes in trial pits TP10 and TP11 at about 100mOD and the water
strikes in TP13, TP16 and TP17 at between 103mODand 105mOD are not
discussed or reconciled with respect to the conceptual model.

Further to the above listed deficiencies, the EIS does not provide comprehensive
guantitative justification for the re classification and downgrading of the importance
of the limestone aquifer from LM to LI. There is no justification for decreasing the
vulnerability of the aquifer by assuming the shale strata would act in the same
manner as overburden, as described in the GSI{\ A/DoE vulnerability mapping

guidance document, Groundwater Protection %:%gﬁr&?es 1999,
S
Further issues with the groundwater assg@\gﬁ%nt include:
VA
N
s There is an insufficient numgéfoﬁf boreholes to develop a robust conceptual
model particularly in the igh:t\&estern part of the site;
\QOQ
s There is a lack of inf%ﬁr?ation on the position of phreatic or potentiometric
surface in the overbupden and shale strata;

s There is no information provided on vertical gradients between the
overburden, shale and limestone strata or horizontal gradients in the shale
strata;

s There is no commentary on whether the ground water levels will rise with
time at the site in response to the discontinuation of the dewatering of the

quarry; and

s There is no commentary on the impact of climate change on ground water
levels beneath and adjacent to the site.
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Surface Water

The Surface Water that may potentially receive contaminants is described in the
EIS, Chapter 15 and in the WLA Attachment 1.2,

Air

The Local Air that may potentially receive contaminants is described in the EIS,
Chapter 9 and in the WLA Attachment 1.

Flora and Fauna

The Flora and Fauna that are potential receptors are described in the EIS Chapter
13.

Humans, Businesses, Agricultural Lands etc
&

The Local Population and Land Uses that are pote@@al receptors are described in
the EIS Chapter 7 and 17, respectively. @&fé\

é?@é“o
7.7 ldentification and Assessment of Mghgﬁtlon Measures
S &
S
Mitigation measures are used to - inate or reduce the risk of a hazard from
having a negative impact on aﬁ&g\%eptor Mitigation measure may be physical
(engineered) or management q«ﬁqtrols The EIS and WLA documents provide an

extensive outline and descrlp@\ of the existing and proposed mitigation measures.
@)

The most important engineered mitigation measures in relation to ameliorating the
potential impacts of potential hazards are discussed briefly in the sub-sections
which follow.

7.71 Lining Systems

The basal and side slope lining systems for the three classes of landfill (as
described in Appendix B Table 1 of Council Decision 2003/33/EC i.e. inert Class A,
non hazardous Class Bla and hazardous Class C) have been described in the WLA
Attachment D.3, and on Drawings which accompanied the WLA. However, leakage
rates under various leachate heads have not been provided for any of the proposed
lining systems.

Furthermore the suggested equivalency/superiority of the proposed lining system
for the hazardous waste cells as compared to the lining systems prescribed by the
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EPA and the Landfill Directive has not been supported by any quantitative data e.qg.
leakage rates, attenuation capacity etc. in the application documents. In fact White
Young Green, the appointed engineering consultant has presented a proposal to the
EPA dated 28 June 2010 requesting that the DAC liner be considered BAT for a
hazardous waste landfill. This request which is presented in Appendix D.3.2 of the
WLA actually misrepresents the Landfill Directive requirements in respect to the
lining system for hazardous waste landfill and provides no supporting quantitative
information to support the assertion of equivalency/superiority of the DAC lining
system over the prescribed liner system in the EPA manual on Landfill Design or the
Landfill Directive. To carry out a robust environmental liability risk assessment
leakage rates should be provided and carefully considered.

The proposed basal lining systems for the inert and non hazardous cells satisfy the
requirements specified in the Landfill Directive. It is noted that part of the base of
the inert and non hazardous waste cells will overlie the deep rock quarry that has
been flooded, probably reflecting the groundwater level in the limestone. No
information could be found in the application dgtuments in relation to the
methodology for filling the deep quarry for exampﬁhow the water will be handled,
what materials will be placed in the hole, \Aé@@:he degree of compaction will be,
whether or not the subgrade for the Iineréﬁﬁected to settle.
S

It is noted, that the basal lining/leac 5 '\collection systems for the hazardous and
non hazardous waste cells mclude\@\\@eotextlle layer on the surface of the leachate
collection drainage layer. The ré?n@hale for inclusion of this layer is not provided in
the application documents otla§er than it is described as a filtration layer. This
geotextile layer is not presg?’i\bed in the Landfill Directive or the EPA manual on
landfill design. The usefuﬁ‘iess of this layer, in the long term is questionable in so
far as the filtration characteristics of this layer may be compromised by clogging
due to biological and/or mineral matter (i.e. silt or clay sized particles). If this layer
clogs there is a strong likelihood that it will act more like a barrier than a filter and
in that case leachate will ‘perch’ on its surface and render the leachate collection
system less effective.

In regard to side slope lining, the proposed system for the hazardous waste cells
includes the 0.5m thick clay layer that is also the lowest layer in the base lining
system to a height of 3m above the base of the landfill. The side slopes of the
hazardous waste cells will be battered at 1V:2H. The application documents do not
explain why this layer is terminated at this level and why it is not carried up to the
full height of the landfill side slope as would be expected to meet the requirements
of the Landfill Directive,
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The side slope lining system for the non hazardous waste landfill cells is similar to
the base liner except it will be constructed on a 1V:3H batter except for the
southern perimeter. All layers will be carried to full height of the slope on the
1V:3H batter. On the southern side of cell NH1 slope a more complicated system of
steep slope lining will be constructed against the very steep rock face. This steep
wall lining system has been used in the UK including Northern Ireland but has not
been used in the Rol. So this will be a first of its kind if approved by the EPA.
Construction of the clay backing layer to the polystyrene blocks a minimum of
1lmetre thick with a co-efficient of permeability of 1x10° m/sec may prove to be
difficult to construct due to physical and safety constraints and uneven rock
surfaces. The steep wall system will use a drainage geo-composite instead of the
500mm thick layer of drainage stone that will be placed on the base of the landfill.
No information is provided on the stability of this system or how, crucially, this ties
into the adjoining 1V:3H batters at either end of the steep wall.

The side slope liner for the inert cells will comprise compacted clay placed in a bund

against the perimeter walls as per current practice. \o&
<

%

7.7.2 Capping System 0&\6\\\
LS

The proposed capping systems for the(\@gﬁe Landfill areas have been developed
considering the requirements of theéﬁk&s Landfill Manual - Site Design and the
Landfill Directive. However, nonq@@%*t%e capping systems include a gas collection
layer. Capping works will be carﬁogﬁ\out progressively during the projected 25 year
operating life of the facility. \6\0

S
The proposed capping systé’m of the inert landfill will be the simplest, comprising
only two layers: topsoil and subsoil totalling 1metre thick.

The capping system of the hazardous waste landfill cells will be the most complex
with the following layers starting at the waste surface and working upwards from
the waste surface to the completed restored surface:

e 600mm thick compacted mineral layer (K<1x10® m/sec);

e 1mm LLDP geo-membrane, with a co-efficient of permeability of no less than
1x10° m/s or similar, laid on the clay mineral layer;

e Granular drainage layer, or a geo-composite membrane with a minimum
hydraulic conductivity of 1x10-* m/s, or similar, laid on the LLDPE;

e Subsoil 850mm thick laid on the granular or geo-composite drainage layer;
and
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e Topsoil 150mm thick laid on subsoil, so that the thickness of subsoil and
topsoil is at least 1 metre.

The capping system for the non hazardous waste cells is similar to that proposed
for the hazardous waste cells except the lower 600mm thick layer of compacted
mineral layer is excluded.

7.7.3 Landfill Gas Management system

There is no landfill gas management system in place and one is not currently
proposed.

7.7.4 Leachate Management System

This system is described in detail in Attachment D.4 of the WLA. A leachate
management system will be employed and maintained as long as required to
ensure that the leachate does not pose a source of tge environmental pollution, in

compliance with the waste licence. &O\
&

It appears that this will be in perpetuity \;\&ﬁ\z hazardous waste cells and also
possibly for the inorganic non hazardougqq/\v}\ tes. The quantity of leachate in the
future is currently not known. The ,g@?g&%al location for any excess leachate not
used in the solidification process g@r\g@% operation is not known and the disposal
location of any leachate coIIectegO«ig'\@erpetuity is not known.
(JO
7.7.5 Surface water managemg‘ti)\system

S
Surface water from the new hardstand reception areas will be collected and passed
through an interceptor and silt trap prior to being discharged to an attenuation
basin which will drain into an existing field ditch flowing easterly at the south east
corner of the landfill facility. The interceptor and silt trap will be cleaned and
maintained in accordance with the manufacturer’s specifications. The quality of the
surface water discharging to the ditch will be monitored on a quarterly basis.

Surface water from the capped landfill areas will be managed by a perimeter and
internal drainage system that will take clean run-off from the restored landfill
surface. The perimeter drainage systems will be a shallow swales ditches, formed
in the restoration layers. The swales/ditches will be lined with a geotextile and
graded stone to avoid erosion. The outlet for such perimeter swales will be directly
to the existing surface water settling pond which will be decommissioned in due
course and then eventually to the new settling pond and wetland area that will be
located at the north-east corner of the site.
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Surface water collecting in the quarry that has not been in contact with waste will
be pumped from sumps in the quarry to the existing and then the same proposed
wetland located at the north-eastern corner of the site.

7.8 Identification and Assessment of Operational Control Measures
7.8.1 Environmental Management System

MEHL operates in compliance with ISO 14001 Environmental Management System -
Specification with Guidance for Use. The Company’s management system was
certified in December 2005 by SGS Register Number IEOQ5/66145.The system
ensures continual improvement of site operations through a process of internal
audit, management review and the setting of target and objectives relating to
environmental hazards.

7.8.2 Waste Acceptance Procedures
o&’

Waste acceptance at the Hollywood site is carried wf’and is proposed to be carried
out in compliance with the requirements gf\@)uncn Decision 2003/33/EC on
establishing criteria and procedures for tr@@éceptance of waste at landfills, and
pursuant to Article 16 and Annex II of @”b@\hcn Directive 1999/31/EC (the Landfill
Directive). Waste acceptance at tgﬁs&cmty comprises waste characterisation,
compliance testing and on-site verifi jon.

S

OO
7.9 Emergency Response Procedures

O
MEHL has developed site specific emergency response procedures. These
procedures outline the actions that are required to be undertaken in the event of an
emergency and cover both general and specific emergency situations.

7.10 Conclusion

Considering the hazard, pathway and receptor model for the facility and in light of
an assessment of current and proposed mitigation measures employed/to be
employed at the Landfill, Table Al (Appendix A) outlines the potential
environmental risks that have been identified at the Facility.

This table is not intended to be a comprehensive list of all potential environmental
liabilities associated with the development, operation, closure and post closure
phases of the Landfill. The table considers those environmental liabilities that have
the potential to have significant financial implication on the operational and post
closure phases of the Landfill, both in terms of the cost associated with the repair of
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infrastructure and the cost arising from the environmental remediation that may be
required if the incident was to occur

To this end, it is considered that there are no short, medium or long term
environmental liabilities caused from the potential nuisances (i.e. noise, litter, and
odour emissions) associated with Landfill activities. These potential nuisances are
considered to represent minor risks and are subject to Condition 5.1, Schedule B,
6.12, 6.15, and 6.17 of Waste Licence W0129-02 or similar conditions in a revised
licence, if granted.
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8.0 ENVIRONMENTAL RISK ASSESSMENT

Environmental risk may be assessed by considering the probability (likelihood) of
occurrence of a defined hazard and the magnitude (severity) of the consequences
of that occurrence.

To characterise and assess the risks identified, (see Table Al), the risk assessment
model set out in the EPA’s Guidance on Environmental Liability Risk Assessment,
Residuals Management Plans and Financial Provision (2006) has been employed.
The results of the risk assessment are outlined in Table Al. Appendix A.

The risk scores presented in Table Al are based on the risk assessment
methodology contained in Appendix A, Table A2.1 and A2.2 while the basis for the
likelihood and severity ratings of the hazards is presented in Appendix A, Table Al.

These assessments have been undertaken in light of the findings outlined in this
ELRA. &
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9.0 FINANCIAL PROVISIONS - COSTS FOR ENVIRONMENTAL LIABILITIES

The financial provision requirements for the Facility have been assessed in relation
to known liabilities and unknown liabilities. The costs of development and operation
of the currently proposed integrated waste management facility over its proposed
life are not considered in the discussion below.

9.1 Cost of Known Environmental Liabilities
Introduction

The known liabilities associated with the landfill facility relate to the foreseen
liabilities/costs associated with its life cycle management, i.e. the cost of (i)
infrastructure development; (ii) operation and maintenance; (iii) closure and
restoration; and (iv)aftercare.

Only the order of magnitude estimates of the cqst of item (iii) closure and
restoration and item (iv) after care are included Cg:f@thls report. The development
and operation costs are not included in the cqst @%tlmates
S

A Closure Restoration and Aftercare P@%&‘?CRAMP) was developed for the MEHL
Hollywood site in 2010 and further i r,matlon on proposed closure, restoration and
aftercare management plans has\\«‘ﬁg%n provided for the proposed facility in the
2010 EIS and WLA documents. <°. A*\

\o
The 2010 EIS/WLA documgﬁ%s and accompanying Figures/Drawings outline the
proposed phasing of the cfévelopment and closure of the facility. The application
documents also describe plans for restoration and subsequent aftercare.

The May 2010 CRAMP report submitted to the EPA included a breakdown of the
costs associated with closing, restoring and aftercare management of the inert
landfill. These costs have been reviewed and updated and further costs have been
added to reflect the significantly modified nature of the wastes and landfill now
proposed.

Key factors in the estimation of the total future costs are the duration that the costs
will be incurred, the rate of inflation and a discount rate (i.e. an interest rate) to
take into account the time value of money. Based on the requirement for perpetual
care for a hazardous landfill, as indicated in the recently published EPA Draft BAT
Guidance Note, expenditures for aftercare costs will occur for a very long time
following closure of the landfill (in this case closure will be after 25 years of
operation) as described in the application documents.

G.F. Parker & Assoaates Ltd. - 7 } age 38

EPA Export 18-07-2012:23:50:07



MEHL Integrated Waste Management
Indicative ELRA Waste Licence Ref. W129-03 June 2012

Closure and Restoration Costs

Indicative costs of some of the potential closure, and final restoration activities at
the landfill, based on 2012 costs, are presented in Table B1. Also indicated in Table
B1 are projected costs in year 2038, the assumed year that these activities will take
place, (assuming a start of the proposed landfilling activities in 2013 and a 25 year
operating life), based on a representative rate of inflation of 2% per annum
compounded over those 25 years. The indicative computed sum for closure and
restoration activities in terms of 2038 euros is €5.4 million. This sum of money
will need to be available (i.e. a Financial Provision) at the end of the operating life
(i.e. after 25 years) to pay for these works. A sinking fund will need to be set up
where by a sum of money is set aside each year to build up this sum of money.

Recurring Aftercare Costs

Indicative annual costs for aftercare activities, based on 2012 costs are presented
in Table B2. Also indicated in Table B2 are prOJeqéd costs in year 2038, the
assumed year that these activities will commeg@% (assuming a start of the
proposed landfilling activities in 2013 and a&_\%\/ear operating life), based on a
representative rate of inflation of 2% per ﬁ@um compounded between 2012 and
2038. The total of these annual expend@r@% in terms of 2038 euros is circa €1.22
million. These annual aftercare expgpg&ljres will increase over time after 2038 in
line with annual inflation rates.
& Q\Q’

In accordance with the reqwre@ents of EU and Irish legislation an aftercare fund
(i.e. a Financial Provision) w%{%ﬁ\eed to be provided for the future expenditures. The
size of the after care fund will depend on 4 variables: the expected annual cost; the
rate of inflation; the rate of interest on the money (discount rate); and the time
over which the future expenditures will occur.

Also, if maintaining low infiltration rates through the landfill cover/cap are part of
the risk management strategy then it must be assumed that the capping system
needs to be replaced at some frequency over the aftercare period because the
capping system has a time limited service life. An additional cost for replacing the
entire capping system would need to be included in the estimate of future
expenditures. The frequency of replacement would need to be determined and
justified. A frequency of every 50 years may be required.

All future annual and recurring expenditures at some other frequency would need to
estimated considering inflation and then discounted back to the base year in which
the fund (Financial Provision) is required. In this case this would be year 2038. As
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noted earlier, the costs will continue for a very long time (i.e. in perpetuity) and
this would have to be taken into account.

Summary Comments

The closure, restoration and aftercare costs (i.e. future expenditures) will depend
very much on the rate of landfilling. If it is at a lower rate than proposed in the
application documents the closure date of the landfill will be further in the future
thus the costs will be higher, assuming inflation continues over the operating life of
the landfill.

Closure, restoration and aftercare cost estimates are site-specific to the risk profile
and design of the applicant’s proposal. The indicative estimates presented herein
are for illustration purposes and were prepared in the absence of adequate
information in the EIS and should in no way replace the applicant’s obligation to
provide the necessary cost estimates and associated ELRA.
&

9.2 Costs of Unknown Liabilities @

o\\\ ,zg*\
Unknown liabilities relate to those Iiabigg?@\ associated with the environmental
incidents described in Table A1l that mg&%ﬁse from the operation of the facility and
the unknown liabilities that may p@@\gﬁ‘ or arise in the active aftercare period of
minimum 30 years for the non- h@f&sﬂous bottom ash waste cells or the perpetual
aftercare for the hazardous wast%@*cells

6\

The costs associated Mthg?fhe unknown liabilities of the Facility have been
generated with reference Eé the Risk Register presented in Table A1 and the EPA’s
document; Guidance on Environmental Liability Risk Assessment, Residuals
Management Plans and Financial Provision, (2006).

The unknown liabilities associated with potential environmental incidents at the
facility during the operating phase of the proposed landfill and the estimated costs
that would be required to remediate that incident, are outlined in Table B3.1. The
costs outlined in Table B3.1 have been generated by multiplying the median and
highest likelihood of the environmental risk occurring, by the median and highest
estimated value of the costs of remediation of the incident, should it occur. The
median and maximum costs are circa €68 million and €102 million (in terms of
2012 euros), respectively. Table B3.2 presents the potential median and highest
estimated value of costs to remediate incidents that potentially could occur post
closure. Table B4 presents the maximum likely costs for remediation and/or
mitigation of the effects of the hazard. Some of these unknown liabilities will cease
to exist upon closure. However, some of the potential risks will continue and the

s ]
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cost of remediation measures to address any incidents will increase over time in
line with annual inflation rates.

These cost estimates are site-specific to the risk profile and design of the
applicant’s proposal. This estimate is prepared in the absence of adequate
information in the EIS and should in no way replace the applicant’s obligation to
provide the necessary costings and associated ELRA.

9.3 Summary Comments - Costs of Unknown and Known Liabilities

Financial provisions need to be provided by the applicant as demanded by EU and
Irish legislation. Section 53A of the WMA requires that the gate fees charged take
into account full life cycle costs.

Costs of Unknown Liabilities

The costs of the unknown liabilities will need to be catéred for through appropriate
pollution indemnity insurance or a bond or some otkier suitable financial instrument
to be made available to the Agency. Based gfﬁ;tﬂ?\\e exercise carried out as part of
the assessment presented herein the expegﬁi@ores relating to unknown liabilities if
they all arose could range up to circa €1<\Q§éﬁ\1illion during the operating life. Some
of these unknown liabilities will nq{.}t’,\\i@ﬁist upon closure. However, some will
continue and the cost of remediag&%*%easures will increase over time in line with
annual inflation rates between ncfvz@\nd when the costs arise.
N

In the aftercare period the Bg@(e\ntial liabilities to remediate the liabilities, if they all
arose, may be circa €69 million in terms of 2012 euros in the aftercare period.
Some of these liabilities may be less or more severe and the potential costs may be
lower or higher depending on the further information that the Agency should seek
and the applicant should provide, in relation to a number of matters, as highlighted
above and, as discussed in more detail in this report. The applicant is obliged to
prepare a fully costed ELRA and make a proposal for the financial provisions to be
put into place to cater for the potential unknown liabilities some of which will exist
in perpetuity.

Costs of Known Liabilities

The known liabilities include capital expenditures to develop the facility, operating
expenditures during the active landfilling life of the facility, expenditure for final
closure /restoration activities and ongoing expenditures potentially into perpetuity
for aftercare including the cost of the premium of any pollution indemnity insurance
or bond for the unknown liabilities.

G.F. Parker & Associates Ltd. ~ Page4l
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Estimation of the capital (development) and operating expenses were beyond the
scope of this report. These need to be estimated by the applicant and taken into
consideration in relation to fulfilling the requirements of Section 53A of the WMA,
1996 as amended.

An indicative closure/restoration cost in year 2038 in terms of 2038 euros assuming
an inflation rate of 2% per annum from 2012 to 2038 is €5.4 million.

The cost of aftercare requirements in perpetuity depends on inflation and interest
rates. The size of the aftercare fund to be available in 2038, the assumed year
aftercare commences, could be in the order of €70 million and €135 million
based on a present value computations assuming the net real discount rate is
between 1 and 2 percent. These funds will need to be built up in a sinking fund
over the operating revenue generating life of the facility. A financial instrument
such as cash, a trust fund or an escrow account will need to be provided by the
applicant/licensee and available to the EPA to cater for the aftercare expenditures.
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Table A2.1: — Risk Classification Table — Occurrence

. e Likelihood of
Rating Category Description Occurrence (%)
[¢)
1 Very Low Less tl?an 5% chance of hazard 0-5
occurring.

2 Low Low chance of hazard occurring. 5-25

3 Medium Medium chance of hazard occurring. 25-50

4 High High chance of hazard occurring. 50-75

5 Very High Vey High chance of hazard occurring 75-90

6 Very Likely Near certain chance of hazard occurring 90-100

Note

z«\}&

The Risks are assessed in the context of a certain unRIaQ‘hed event/occurring at least once
during one or more of the following time frames: 09?0\0*

SO

Time Frame A: - the event occurs dur tgﬁe proposed 25 year active operating life of
the facility (i.e. the period during w@?%@wastes will be accepted and deposited in the
three proposed types of landfill ﬁgfg?ert wastes , non hazardous [non biodegradable]
wastes and hazardous wastes.) &°

&

Time Frame B: - the event @??curs during a 30 year aftercare period. This applies to the
inert and non-hazardous waste landfill cells.

Time Frame C: - the event occurs during a perpetual aftercare period. This applies to
the hazardous waste landfill cells.
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Table A2.2 - Risk Classification Table — Severity

Description Potential Geographic | Cost of Remediation
. Extent of Impact or Mitigation
Rating Category (of e nvironmental . Measures (€ x 1,000)
effect/impact caused by (where applicable) ’
hazard) (in 2012 euros)
No damage or negligible Within licence Very Low
1 Negligible change to the boundary
environment 1-100
2 Minor ) MEHL
nuisance 101-250
environment ownership boundary 251-1,000
4 Severe Severe damage to the 0 to <250m from High
environment ownersgw boundary 1,001-5,000
ES
§U
Very Severe damage to a g}%& <500m from Very High
5 Very Severe | large area, irreversible irlgi)cs@\wnership boundary
.4 -
medium term &QO\&\ 5,001-10,000
0&@@“
<
Massive damag%ﬁ\@“{\ >500m from
R .
regional significante, ownership boundar Massive
6 Massive 9 gnif Q& rship bou Y

irreversible ionfﬂ\edium
term >
&

Q

10,001-20,000+

O
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Table A2.3 - Risk Assessment — Risk Matrix and Score

The following risk assessment matrix is based the methodology proposed in the
EPA's Guidance on Environmental Liability Risk Assessment, Residuals
Management Plans and Financial Provision (2006) Risks are assessed in terms
of severity and likelihood of occurrence. A risk score is determined by
multiplying the likelihood rating (Table A2.1) by the severity rating (Table
A2.2). The matrix is designed to allow risks to be easily displayed and
prioritised.

Risk Matrix
Very Likely 6
Very High 5
L High 4
o 9
4
Ll
o
o Medium 3
>
Q
Q
o Low 2
Very Low 1
1
{\J
QO
Negligible Minor Significant Severe Very Severe Massive

SEVERITY

Risk Score= Occurrence Rating x Severity Rating

Classification Score Range
Very Low Risk 1-5

Low Risk 6-10
Medium Risk 11-15

High Risk 16- 20

Very High Risk 21-25
Extreme Risk 25- 36
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APPENDIX B+
FINANCIAL LIABILITIES - COSTS
S&°
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Table B4: - Maximum Likely Cost of Unknown Liabilities during Operations

Risk Register | Occurrence | Maximum | Severity | Maximum | Risk Maximum Likely
No. Rating Likelihood Rating Costin Score Cost (€)
(%) Range (See Note)
Rla 6 100 5 10,000 | 30 10,000,000
R1b 6 100 5 10,000 | 30 0
R2 6 100 6 20,000 | 36 20,000,000
R3 5 90 6 20,000 | 30 0
R4 5 90 5 10,000 | 25 9,000,000
R5 6 100 3 1,000 | 18 1,000,000
R6 6 100 4 5,000 | 24 5,000,000
R7 3 50 5 10,000 | 15 5,000,000
R8 3 50 5 10,000 | 15 5,000,000
R9 2 25 2 250 4 62,500
R10 5 90 5 10,000 | 25 9,000,000
R11 5 90 5 10,000 | 25 9,000,000
R12 2 25 2 250| 4 62,500
R13 5 90 3 1,000 | 15 900,000
R14 5 90 5 10,600 | 25 9,000,000
R15 2 25 2 & 250| 4 62,500
R16 2 25 1 SK%  100] 2 25,000
R17 2 25 I 1,000] 6 250,000
R18 2 25 S 250| 4 62,500
R19 2 25 o2 250 4 62,500
R20 2 255 & 2 250 | 4 62,500
R21 5 90" | 5 10,000 | 10 9,000,000
R22 5 90 5 10,000 | 25 9,000,000
R23 2 & 25 2 250 | 4 62,500
R24 2 25 2 250 | 4 62,500
Total €101,675,000
Notes

1. Maximum likely costs in terms of 2012 euros are based on the maximum cost
of remediation/mitigation indicated in A2.2 multiplied by the maximum likelihood
(%) indicated in Table A2.1. In some cases where specific works would likely
address one or more hazards, the maximum cost was indicated only once to
eliminate double counting.

2. The highlighted risks would exist during operations only. During the aftercare
period the total maximum likely cost of unknown liabilities would be
approximately €69million according to the costs indicated in Table B3.2 and
above.
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