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Noeleen Keavey Hvoeo Q ar ¥ ss%ﬁﬂokf
From: Licensing Staff gug . [‘(Q . I@

Sent: 23 March 2009 09:20 ‘ ‘

To: Noeleen Keavey

Subject: FW: W0231-01 - Fingal Landfill Project Hydrogeological Risk Assessment - Greenstér Submission

Attachments: Greenstar Submission on Hydrogeological Risk Assessment - 20th March 2009.pdf

From: Morgan Burke [mailto:morgan.burke@greenstar.ie]

Sent: 20 March 2009 16:32

To: Licensing Staff

Subject: W0231-01 - Fingal Landfill Project Hydrogeological Risk Assessment - Greenstar Submission

Dear Sir/fMadam,

Attached please find the submission of Greenstar regarding the Fingal Landfill Project Hydrogeological Risk Assessment
submitted as part of waste licence W0231-01.

A copy of this submission has also been sent to the Agency in today’s post. Environmental Brommee: f‘:w
Kind regards, é\}& Recoiveg  TICONSING
{
Morgan Burke & . :
Morgan Burke, Planning & Licensing Manager SO :
Greenstar Limited, Fassaroe, Bray, Co. Wicklow S’ @6 [
T: +353 (01) 2746225 M: +353 (086) 3887909 F: +353 (01) 2947990 E: @?@‘burke(a)greenstanie Initials ot
W: www.greenstar.ie & é\\ e
QRS
Greenstar is proud to sponsor the Green Awards 2008. www.gfBerfawards.ie
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lﬁ Before printing, think aboiit the environment \CJO
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##################################;é)##################################################
Note:
This message is for the named person's use only. It may contain confidential, proprietary or legally privileged
information. No confidentiality or privilege is waived or lost by any mistransmission. If you receive this message in
error, please immediately delete it and all copies of it from your system, destroy any hard ‘copies of it and notify the
sender. You must not, directly or indirectly, use, disclose, distribute, print, or copy any part of this message if you
are not the intended recipient. Greenstar Ltd reserve the right to monitor all e-mail communications through its
networks.

Any views expressed in this message are those of the individual sender, except where the message states otherwise
and the sender is authorized to state them to be the views of any such entity.

This e-mail was scanned and cleared by AntiV irﬁs software.
Thank You.
B R A

Greenstar Ltd.

Registered address: Burton Court, Burton Hall Road, Sandyford, Dublin 18, Ireland.

Business address: Unit 6, Ballyogan Business Park, Ballyogan Road, Sandyford, Dublin 18, Ireland.
Registered in Ireland.

Registered Number: 325120
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This email has been scanned by the MessageLabs Email Security System.
For more information please visit http://www.messagelabs.com/email
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underlying Gravel/Bedrock aquifer, and indeed the permeability of the shallow clay rich drift
unit as 2 whole, would be better understood by further comparison of these levels across the
site; and A ~ R

) It would be beneficial to see all available drift water level data introduced to a
Gravel/Bedrock groundwater contour plot across the site for comparison, together with
several detailed hydrogeological cross-sections produced for the development area
highlighting individual sand and gravel bands within the drift in particular. The potential
implications are that the clay rich drift unit could be better described as a leaky confining
layer rather than containing a perched water table. The former would suggest its saturation
is influenced by the piezometric envelope provided by the Bedrock system and therefore its
permeability, as a unit, may be greater than that described by the individual slug and clay
sample testing presented (which in fact provides values of hydraulic conductivity of up to
5.3 E-6 m/s). Such arguments are considered key, and certainly if the groundwater in the
vicinity of the proposed landfill footprint is not to enjoy ‘Groundwater’ status as recognised
by the Groundwater Directive (see below).

Receptors

® Groundwater within the clay rich drift appears to be viewed das a pathway only within the
submission and not as a receptor. The Groundwate¥Directive and Water Framework
Directive state that ‘Groundwater” means all water widich is below the surface of the ground
in the saturation zone and in direct contact with the€ ground or subsoil. The Directive also
states that the discharge of List I substance 2 groundwater is prohibited. No justification
has been observed/provided to supportﬁ@g}%ct that the ‘perched” water table as it is
described within the drift does not mesthe above referenced specification, and therefore
that List I substances can be legi@m‘?a@ﬁy discharged to this water. Concentrations were

modelled and reported at the ba@%@*{r\ 0 m of clay drift and not just prior to the drift water
table. LS

y 3
Consideration of Landfill De‘vel\qﬁ({nent

J There are four cono@?ual hydrogeological model scenarios presented for the landfill
(Figure 5 of the HRA). These are not necessarily linked in a logical stepped manner to any
expected lifecycle for each of the phases of the site development. However, the number and
nature of the scenarios reflect a large range of conditions and potential pathways. This
occurrence may be a reflection on a perceived emphasis on retaining 10 m of drift below the
site floor, to achieve a suitable status in EPA landfill location matrices, rather than on
obtaining a definitive conceptual hydrogeological model for the site (such as a confirmed
sub water table setting) coupled with the likely site engineering and hydraulic controls;

. None of the scenarios deal with the likely consequence of the site design incorporating an
under drain (below the liner). If drift boreholes are yielding groundwater levels above the
proposed leachate elevation in the site (described in the HRA Executive Summary as
‘generally expected’), it is fair to assume that a large excavation into the drift to allow for
liner emplacement at least 2 m below this level (liner thickness plus 1 m leachate head) will
require dewatering during early operations and filling at the site to ensure liner stability.
During this time, any contamination leaking from the site will presumably be drawn out
from the under drain and not enter the clayey drift as envisaged. No indication has been
observed as to the likely water quantity or quality from the under drain or what will be done
with this abstraction;

. Development of a high permeability under drain below the footprint may encourage
contaminants to move laterally below the floor of the site and above the underlying less

Golder Associates

EPA Export 26-07-2013:12:00:16 #



Greenstar Limited -3- 20 March 2009
Mr Morgan Burke V.1 09507190340.L.01

permeable materials. This may be promoted not only by active dewatering sumps, but also
by the reported natural lateral hydraulic gradient in the shallow drift, which perhaps drains to
a peripheral stream. In either case, during filling of the landfill and when active dewatering
of an under drain is expected, it is difficult to envisage that the landfill performance can be
adequately simulated by migration through 10 m of clay underlying the site;

. When sub water table landfills become filled and liner stability can be assured, dewatering of
groundwater on the outside of the liner is normally relaxed in a phased and controlled
manner. Figure 3.18.7 of the EIS submission presents the leachate with the landfill as being
hydraulically contained below both a shallow perched water table in the drift and the
piezometric surface in the underlying Gravels/Bedrock. However, the Executive Summary
of the subsequent HRA is less definitive (as detailed above); and

L Following termination of leachate management within the landfill, the HRA states that
Teachate levels would rise over-time and could potentially exceed perched groundwater
levels within the clay..... Eventually a hvdraulic equilibrium between leachate levels and
perched groundwater would be established such that there would be no net hydraulic flux
between the two and the main transport mechanism would be diffusion’. We would expect
that the final leachate level within the site (post active leachate management) would be
predominantly influenced by the hydraulics of the landfill including the relative performance
of the cap to allow for infiltration and the liner to release leachate. In our experience of
modern membrane lined landfill hydraulics, and m@p‘ﬁruoulan due to the fact that this site
appears to be at least partially hydraulically cont tafited with a relatively shallow waste mass,
leachate levels would be expected to accur@} t@ ollowing termination of control until they
exceed the surrounding gr oundwatcr 1on Thereafter, breakout via the cap is
antnc;pated perhaps to a surface wate\g\% ‘15e As such, diffusion would not be expected to
be the main mechanism driving cogta ration from the site at this time, but rather advective
flow down a hydraulic gradie \%@f‘bss the liner or break out flows through the restored
landfill surface into perimeter\%%ce water drains.

ES

O
Summary Comments on Conc@?ual Model
&

. Uncertainty remain@oto'egarding groundwater present within the drift in particular. This
includes its status (as per the Groundwater Directive), its interaction with surface water
courses, the degree of hydraulic interaction or continuity it has with the underlying deeper
bedrock aquifer unit, and how it will be progressively managed throughout the lifecycle of
the landfill. These are fundamental issues that support the conceptual model upon which the
computer simulations are based. These issues need to be resolved before the modelling that
has been carried out to date can be considered relevant and applicable to this landfill
proposal. Indeed the modelling carried out thus far may not be relevant and applicable as
described below.

Modelling

In respect to the modelling of the landfill performance our comments are as follows:

° The models that have been run include a LandSim model and an Environment Agency
Diffusion model (SC0310 Hydraulic Containment Model). It is believed that there are some
discrepancies between the two simulations undertaken and the four scenarios presented.

Golder Associates
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LandSim
. The LandSim model presented has been used to predict concentrations at the base of a 10 m

thick clay drift column as a result of a 1 m leachate head on the basal liner driving leakage
out of the site by advective flow. The 1 m leachate head is maintained in the model for
60 years following initial waste disposal (30 years folowing expected closure). Thereafter,
LandSim can be used to determine the leachate level within the site based on its transient
water balance capabilities and varying infiltration rates and leakage rates as a result of the
assumed gradual degradation of the geomembrane in the base liner aind in the cap over time
and varying leachate heads. These future leachate head conditions (beyond 60 years) do not
appear to have been reported on. In addition, it is not clear to us which of the scenarios
presented on Figure 006 of tlie HRA is being simulated by LandSim; and

. LandSim has not been designed for a sub water table setting. The model determines leakage
rate based on leachate head and liner properties, and no account is taken of any hydraulic
head on the outside of the liner. Notwithstanding the above, it is unclear when and for what
duration within the landfill lifecycle the above set of simulated conditions will occur.
Clearly at some points during the life cycle the underdrain pumps and the leachate pumps in
each cell will be turned off. The impact of having and not having these engineering controls
has not been fully considered in the modelling. &

@

S

SC0310 Hydraulic Containment Model &i?@
— — S

S

P

o Not all of the anticipated inputs requi Q@\r the hydraulic containment model nor the actual
print out from the model spreagsch@‘ts were observed in the submission for review
(e.g. properties relating to the pgé’%ﬁ%mbrame). Some of the input selections discussed
regarding LandSim above m Q«lﬁ% apply to this simulation, in both cases electronic copies
of all models are necessary @“?unher detailed comment. Output from this model again is
reported at the compliancexgogmt taken as the base of the drift.

N
Summary Comments on Modelling

e It is unclear exactly when within the anticipated landfill lifecycle, the conditions will exist
to match the fixed conceptual model output provided by the LandSim simulation in the
HRA. LandSim is set up and marketed as a landfill performance package for site settings
above the water table. The modelling needs to take into account the engineering controls
that will be applied during the lifecycle of each cell. Until this is done it is not possible to
say that the modelling is adequate and appropriate for the proposed landfill in Fingal; and

e Some inputs selected and utilised by both models require clarification and would benefit
from site specific justification as opposed to literature values. In particular, these relate to
the manner in which leachate will be managed and controlled within the landfill (including
leachate treatment technology and the duration of head control), and selected contaminant
degradation and retardation rates in certain pathways. Clarification is required if LandSim
predicts cap breakout following termination of leachate head control, what the breakout
rates and concentrations will be at the time, and if appropriate, what consideration has been
given to this pathway in the submission.
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