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1 INTRODUCTION

RPS has been engaged by Wicklow County Council to prepare a remediation strategy for five historic
landfills known as Site 1, Site 2, Site 3A Site 3B and Site 3C located in Fassaroe, Bray, Co. Wicklow (as
shown on Figure 1 MGE1206FG0001F01). Each site is summarised in the following sections.

1.1 SITE1

The existing ground profile for Site 1 is shown on Drawing No. DG0008-01. Site 1 covers an area of
approximately 0.59 Ha. The cross-section shows the profile of the landfill to be relatively flat
(1V:35H) with a maximum height of 96mOD and a gradual increase in slope towards the northern
section of the site at the top of the river valley. The site is currently vegetated.

1.2 SITE2

The ground profile for Site 2 is shown on Drawing No. DG0008-02. Site 2 covers an area of
approximately 4.72 Ha. The western and central portions of the site are currently grassed. The cross-
section shows the profile of Site 2 to be relatively flat in the western portion of the site with a
maximum height of 85mOD. From the centre of the site howeve&ﬁ e slope increases in an eastward
direction to approximately 1V:8H. The eastern portion of‘thg&ﬁte, which is densely vegetated with
mature trees and bushes, extends down a very steep s%étm of the valley for approximately 50m at
a slope of between 1V:2.5H to 1V:3H, dropping erﬁ@é?nOD to 43mOD. At two locations on this
section of the valley, slope failure has occurred, \A@%égéﬁas exposed waste material.
S
& &
1.3 SITE 3A &§0
QQOQA
The ground profile for Site 3A is sh s\n on Drawing No. DG0008-03. Site 3A covers an area of
approximately 1.9 Ha. The cross—seéég?shows that the profile of Site 3A is relatively level along the
centre with the site falling 5m fro% 106mOD in the west to 101mOD in the east. The northeast tip of
Site 3A has a steeper slope at approximately 1V:2.5H falling from 102mOD to 90mOD in a south to
north direction. Similarly, the northwest tip has a 1V:6H slope, dropping from 105mOD to 100mOD
over 30m in a south to north direction. A shallow slope is located at the southeast corner, with an
approximate slope of 1V:10H.

1.4 SITE3B

The ground profile for Site 3B is shown on Drawing No. DG0008-04. Site 3B covers an area of
approximately 0.49 Ha. The cross-section shows the profile of the landfill to be relatively flat with a
gradual slope of 1V:30H occurring in a south to north direction from 101mOD to 99mOD.

1.5 SITE3C

The ground profile of Site 3C is shown on Drawing No. DG0008-05. Site 3C covers an area of
approximately 0.9 Ha. The cross section shows that the site slopes downwards from south to north,
dropping 11 metres from 95mOD to 84mOD. The northern portion of the site has a steeper slope of
1V:2H.
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Fassaroe Historic Landfills — Remediation Strategy

1.6 PLANNING CONTEXT

The Fassaroe Historic Landfill sites lie within the area of Fassaroe, Bray, Co. Wicklow which is zoned
for major new development under the Draft Bray Municipal District Local Area Plan 2018. The lands
are zoned for residential high density (R-HD) new development with existing residential (RE), open
space (0S1 and 0S2), active open space (AOS), and neighbourhood centre (NC)*.

1.7 OBIJECTIVE AND SCOPE OF REMEDIATION STRATEGY

The objective of this report is to identify the preferred remediation strategy for the five historic
landfills based on the results and recommendations of the Environmental Risk Assessment (ERA)
undertaken by RPS (MDR1206Rp004F01) in accordance with Chapter 6 of the Code of Practice -
Environmental Risk Assessment for Unregulated Waste Disposal Sites (EPA, 2007).

This remediation strategy will form part of Wicklow County Council’s application to the
Environmental Protection Agency for Certificates of Authorisation for the five landfill sites in
accordance with the Waste Management (Certification of Historic Unlicensed Waste Disposal and
Recovery Activity) Regulations, 2008. This strategy has been prepared by RPS in accordance with
Chapter 7 of the Code of Practice - Environmental Risk Assessmeng,for Unregulated Waste Disposal

Sites (EPA, 2007). The scope of this report is as follows: ~<\®
&
\\\‘Q@
= Review of the findings of the ERA (MDRlZOGR;g@A*Ol) remediation options appraisal;
= Proposed Landfill Capping System conade@ﬁ\s and design; and

= Proposals for aftercare management a@@omtormg of the three landfill sites.

& N
0 \;
1.8 PREVIOUS RELEVANT INVE%{N ATIONS AND STUDIES

O

The following reports have previocu;ﬁégeen undertaken for the subject sites:

= Fassaroe Historic Landfill Environmental Risk Assessment — RPS, June 2016;

= Tier 2-3 Environmental Risk Assessment Landfills No. 3A and 3C - Wicklow County Council,
December 2012 (amended April 2013);

= Disused Wicklow County Council Landfill Sites 3A, 3B and 3C at Fassaroe, County Wicklow
Appropriate Assessment Screening Report — Altemar in association with Environmental
Management Services, April 2013;

= Fassaroe Business Park Geotechnical Interpretative Report — Atkins McCarthy, July 2001;
= Fassaroe Historic Landfill Environmental Risk Assessment — Atkins, June 2010;
=  Fassaroe AGS and Excel ground investigation data (IGSL and Glovers logs) October 2015;

= Environmental Ground and Geotechnical Site Evaluation Report for Site at Fassaroe, Bray —
Muir Associates, January 1998.

! Bray Municipal District Local Area Plan 2017 Land Use Zoning Map, Map No. 2 DRAFT.
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2 FINDINGS OF ENVIRONMENTAL RISK ASSESSMENT

A summary of the landfill site areas, depth of waste, estimated tonnages and types of waste present
is provided in Table 2.1.

Table 2.1 Estimated Landfilled Waste at Each Site
Estimate
Depth
Site | of waste ZT
Site | area | tonnage —— General waste description Waste types recorded
(Ha) | present (mbgl)
(tonnes) 8
Predominantly comprised of Plastic, glass, metal, concrete
construction and demolition waste blocks, tyres, brick, wood, plastic
1 0.59 | 110,000 14 with pockets of municipal waste. piping, reinforced concrete, glass,
One fragment of asbestos cement ceramics.

encountered within the waste mass

Plastic bags, bottles, concrete,

fabric, timber, waving piping,

wood, newspaper, metal, glass,
& brick, concrete blocks, textiles,

Y .

& | rubble, tins,

Predominantly comprised of

2 4.72 | 340,000 19 -
municipal waste.

3 ﬁo Household waste, rubber, glass,
Predominantly comprisqﬁ?\%{é\ paper, metal, textiles, footwear,

3a 1.90 | 120,000 16 . .
municipal waste. ¢ \Q}b car tyre, plastics, perspex, metals,
O

OQ\Q,D\ wire, paper, timber,
~\0°fg~\v Household waste, plastics, glass,
Predomina@ﬁ@%prised of timber, textiles and footwear,
3b | 049 | 8,500 4.9 0l ! ’
municipal \ﬁe. plastics, household refuse, paper,
< & metals, timber and textiles
5\\’ Household waste, plastics, rope,

mattress, glass, paper, timber,
textiles including rugs, pipes,
shoes, coins, metals, rubber
tyres, bones

Predominantly comprised of

3c | 0.90 | 47,000 13 -
unicipal waste.

Total | 8.6 | 625,500

2.1 CONCEPTUAL SITE MODEL

As part of the ERA a conceptual site model (CSM) was prepared for each site. The refined CSMs were
based on the initial regional geological and hydrogeological data from the GSI and site investigation
data from trial pits, boreholes, geophysical surveys, quality data and groundwater levels. The CSMs
for each of the sites are shown in Appendix A (ERA-Figures 19 to 23). The models show the source,
pathways and receptors for each of the sites.

2.2 RECOMMENDED REMEDIAL MEASURES FROM ERA

The capping of the five landfills with a low permeability barrier is considered the preferred remedial
option as set out in the Environmental Risk Assessment (document ref. MDR0O1206Rp0007F01)
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EPA Export 28-03-2019:03:35:29



Fassaroe Historic Landfills — Remediation Strategy

Landfill capping is an accepted method for reducing leachate generation on landfill sites. A capping
option is considered viable on the historical landfill sites, would be cost effective and would be a low
impact approach that will mitigate human health risks associated with asbestos and PAHs in soils
and will result in a net betterment to the water environment by improving water quality without
significant reducing groundwater flow to the Ballyman Glen SAC. Furthermore an engineered cap
low permeability cap would also enable landfill gas management measures for any future
development of the site.
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3 REMEDIATION STRATEGY

3.1 SCOPE

The proposed landfill capping remedial measures, as set out in the following sections of this report,
shall be designed specifically to:

=  Minimise infiltration of water and maximise clean run off from the landfill areas;
= Promote surface drainage and maximise clean run off from the landfill areas;
= Control landfill gas migration; and

= Provide a physical separation between waste and human and environmental receptors.

While the five sites are currently used as agricultural land they are located within an area which is
designated for major new development under the Draft Bray Municipal District Local Area Plan,
2018. Therefore, the remedial measures must also consider the potential for the appropriate future
development of the zoned land. The proposed landfill capping measures shall comprise mitigation
and management proposals to minimise potential adverse impacts from the landfills on future
development in the area, and in particular any potential to |mpg§t on human health or the uses

proposed which include residential and amenity uses. é
&
\\\ S
3.2 PROPOSED CAPPING SYSTEM DESIGQp
& \\
00\&\
3.2.1 Landfill Capping Design WO (\é
Py

o8 N\
)
The proposed capping works will be cé«?n@@ out in accordance with the Environmental Protection
Agency Landfill Manual: Landfill Site Dgs‘ign (EPA 2000). Based on the investigations carried out to
date at each of the five sites, the s@‘s can be classed as non-hazardous biodegradable landfills for
N
the purposes of capping. The ERA manual recommends the following capping system for a non-
hazardous biodegradable landfill:

= ’Topsoil (150-300m) and subsoil of at least 1m total thickness;
*  Drainage layer of 0.5m thickness having a minimum hydraulic conductivity of 1x10°m/s;

= Compacted mineral layer of a minimum 0.6m thickness having a hydraulic conductivity of
less than or equal to 1x10°m/s or a geosynthetic material (e.g. GCL) or similar that provides
equivalent protection; and

= Agas collection layer of natural material (minimum 0.3m) or a geosynthetic layer. “
3.2.2 Proposed Capping System Details

In all landfill areas to be capped the following minimum capping system will be installed (in order of
placement):

= Regulation layer, where required;

= Gas collection geocomposite (approximately 4-6mm thickness);
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= 1mm thick low permeability ggcomembrane, e.g. LLDPE liner having a hydraulic conductivity
of less than or equal to 1x10°m/s;

= Surface water drainage geocomposite (approximately 4-6mm thickness);
= 850mm Subsoil layer; and

= 150mm Topsoil layer.

The proposed capping system is presented graphically in Figure 4.1. As shown, the finished ground
level shall be 1m above the capping surface water geocomposite and liner and up to 1.3m above the
existing ground.

|150MMTOPSOILMINIMUM
777 e S,

S S ///// ////// ////// ///// T .". .'
NN N N N N N N N N NN
NN EIINGI
850MM SUBSOIL MINIMUM }—\:/>\//>\///\<//\<//\</>\//>\//>\//>\{/><//\<//\\///\\/// s
NN E
SURFACE WATER DRAINAGE GEOCOMPOSITE \//\\//\\//\\//\\//%//\%//\k//\\//\\//\\//\\//\\//\\// g £
| RRRRRRIRRRR: & | 8
‘LLDPE LOW PERMEABILITY MEMBRANE >/\\\//\¥//\¥//\\//\\//\\/Q\\//\\//\\//\\//\\//\\//\\//\ Y -
[GAS DRAINAGE GECGOMPOSITE F——""=..
| 300MM SAND REGULATION LAYER }—/ it i / ]—I EXISTING GROUND LEVEL
WASTE/EXISTING COVER MATERIAL | T !‘5 i !Ii i | lli T
| g i i S i
= 5 ;
SIS
&
Figure 3.1 Proposed minimum capping syst@%\?
\

O

The purpose of the subsoil and topsoil Iayer&qﬁﬁ\d%fdfill capping is to provide a 1m physical barrier to
the capping system geocomposite and g@ﬁ%@%brane layers. Having regard to the designated zoning
of the sites, there may be areas above%@@landfills where development will occur and the finished
ground level may be greater than 1.0m\<§bove the existing ground level. Where this occurs additional
depths of general fill or subsoil matétials would be used ensure the required depth is achieved. This
would then be overlain by topsoﬂ’in landscaped areas. Areas to receive roads or pavements would
similarly be required to maintain the 1m cover from the surface water geocomposite to finished
road/pavement level. To represent this, the minimum capping system and the overlying materials
proposed for the various potential post-capping land uses throughout the five sites are shown in
Drawing DG0009-01.

3.2.3 Proposed Capping System Materials
The properties and function of the capping system materials are discussed below:

= 300mm sand regulation layer (where required): A regulation layers may be used to provide
a smooth surface on which to lay the geocomposites and capping system and to ensure that
when the overlying materials are being compacted and rolled, there is a physical barrier to
any underlying sharp objects or protrusions. This will be particularly important in Sites 1, 2,
3a and 3c where trees and vegetation are to be stripped in order to install the capping
system.

= Gas collection geocomposite: The primary purpose of the gas geocomposite is to provide
flow capacity to maintain the landfill gas pressure within the geocomposite at an acceptable
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rate below the geomembrane. From a slope-stability point of view, gas pressure is an excess
pore pressure that serves to reduce the effective normal stress. This pressure results in a
decrease in the effective stress beneath the geomembrane that can lead to slope stability
failure.

The gas geocomposite layer will be a two or three layered, three dimensional geosynthetic
material consisting of a HDPE drainage core mechanically bonded to a geotextile filter layers.
The geotextile can be non-woven needle-punched HDPE or Polypropylene. The thickness and
compressive strength of the geocomposite will be specified at detailed design stage
depending on the depth and loading of material to be placed above it.

= Low Permeability LLDPE liner: The purpose of the LLDPE geomembrane is to act as the low
permeability (1x10°m/s) barrier minimising infiltration of rainwater and migration of landfill
gas through the capped landfill. A geomembrane is used when low permeability clay is not
available locally. Whilst some clay will be excavated as part of the proposed development, it
is unlikely that the volume and properties of the clay on-site would meet the design
requirements. The LLDPE geomembrane will be a 1mm thick liner will which will be laid on
top of the gas collection geocomposite.

= Surface water drainage geocomposite: The surface water gdrainage geocomposite will be the
same or similar material to the gas collection geocompgsite. This fulfils the function of the
0.5m drainage layer proposed in the EPA Land ill \@e Design Manual. Its purpose is to
provide flow capacity above the LLDPE hg%p rainfall which infiltrates through the
overlying subsoil and topsoil. \Q S

oQ <

= Subsoil (850mm minimum) and t gﬂ°(150mm minimum): Subsoil and topsoil will be
sourced from onsite excavat|ons,o\o? @ported where required and will be placed in layers in
accordance with the reqwreméﬁﬁg@of Series 600 of the NRA Specification for Roadworks.
Care shall be taken during plagé}nent to avoid damage to the underlying geocomposites and

geomembrane. IS
;

3.2.4 Confirmatory Slit trenches

The extent of the waste footprint at each of the five sites has been determined through a
combination of boreholes, trial pits and geophysical survey investigations. Prior to installation of the
capping systems a series of slit trenches will be excavated along the current interpretation of the
waste perimeter to determine if any movement (inwards or outwards) of the perimeter is required.

3.2.5 Landfill Gas Risk Assessment

Given the continuing presence of landfill gas both within and off-site at the five landfills, as
evidenced during the site investigations, a landfill gas risk assessment was undertaken as part of the
ERA.

A review of the gas regime at the site (based on the currently available information) suggests that
the main gas generation at the site is the waste within the landfills. The main pathway for gas
migration from the waste materials is considered to be through the permeable superficial deposits,

MDR1206RP0008 FO1 10

EPA Export 28-03-2019:03:35:29



Fassaroe Historic Landfills — Remediation Strategy

with limited contributions through groundwater and the deeper bedrock deposits which are
considered to be of a lower permeability.

The five sites lie within the area of Fassaroe which is zoned for major new development under the
Draft Bray Municipal District Local Area Plan 2018. The lands are zoned for residential high density
new development with existing residential, open space, active open space, and neighbourhood
centre. Protection measures will need to include gas barriers to prevent migration of gases from the
landfills where further monitoring cannot dismiss the risk from gas within existing and any future
proposed development areas.

RPS recommends that a tailored gas management strategy is developed for the site, taking account
of the available data and any future development layout. This strategy should identify the gas
protection measures that can be installed to limit gas migration from the landfills and the protection
measures that will be required to properties, supported by relevant appraisal/ assessment.

The detailed gas protection system shall be designed in accordance with relevant guidance, including
but not limited to:

= BS 8485:2015 — Code of practice for the design of protective measures for methane and
carbon dioxide ground gases for new buildings (BSI, 2015);

= Protecting development from methane (CIRIA, 1995); an &
* Assessing risks posed by hazardous ground gases to buiitings (CIRIA. 2007).

3.2.6 Landfill Gas Management Design

-

DS
At all five landfill sites the waste is generatﬁeﬁesidual amount of landfill gas and will continue to
do so for some years. Landfill gas migr ‘%;\%%ng the path of least resistance. At present, the gas
simply migrates towards the surface of th&landfills. In areas where the existing cover material is not
well compacted the landfill gas will mi s\ate through the cover material and into the atmosphere. In
areas where the existing cover mg&gr&il is well compacted the landfill gas will be prevented from
venting through the surface andWwill therefore migrate laterally through the underlying sand and
gravel deposits. This lateral migration of landfill gas is evident in a number of boreholes which have
been drilled outside of the waste areas.

With the installation of a low permeability capping layer the gas will be prevented from venting
through the surface of the landfill and will therefore build up in pressure and eventually migrate
laterally beneath the edges of the sites, potentially towards off-site receptors. To prevent this
occurring a gas management system must be incorporated into the remediation measures on each
of the five sites. The proposed landfill gas management measures would typically consist of passive
venting by means of a Virtual Gas Curtain (VGC) around each of the five landfill sites (see next
section).

It should be noted that any future zoned development on, or in the vicinity of, the five landfill areas
must also have regard to the findings of the landfill gas risk assessment. Further off-site measures
such as in-ground impermeable trenches, shallow venting trenches and building protection
measures in accordance with CIRIA C665 may be required, depending on the layout and nature of
the development.
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3.2.7 Virtual Gas Curtain

A VGC is an effective means of controlling gas migration, due to its durability and ease of installation.
The VGC reduces the risk posed by the presence of landfill gas to receptors by intercepting the
preferential lateral pathway for gas migration out of the landfill site and thus breaking the source-
pathway-receptor linkage. The VGC forms a low pressure or low gas concentration area relative to
the surrounding gassing ground to encourage gas to flow towards the VGC barrier, and allow
subsequent venting to atmosphere.
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1
1
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VERTICALLY INSTALLED HIGHLY VOIDED Gté’ég‘uﬂ:nc NODES AT PREDETERMINED
CENTRES, CENTRES CALCULAT SITE GASSING REGIME

O

&

Q
Figure 3.2 Virtual Gas Curtafh Cross Section

Geo-composite nodes are inserted at 1m intervals along the curtain length with 3m high vent stacks
located at every 20 — 25 m intervals. A collection duct is constructed over the nodes which dilutes
any gas and vents it to the atmosphere via vent bollards.

The barrier would be advanced to a depth of circa 10 mbgl surrounding the landfill sites to intercept
any migrating gases. A headerpipe connects all the vent nodes together. The nodes are vibrated into
the ground using a mandrel attached to an excavator. The installation thus reduces the volume of
spoil that requires disposal from site. If obstructions and hard ground conditions are encountered
then pre-digging to remove them can be used at shallow depth, or the nodes can be repositioned.

The vent nodes and collection duct are constructed using robust geosynthetic units that are able to
be driven over by construction plant with only minimal protective soil cover.

The installation technique uses a high frequency excavator mounted vibrator to vibrate the mandrel
into the ground. This has been used on numerous sites close to existing structures (within 5m)
without causing structural damage.
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3.2.8 Leachate Management

As shown on the CSMs (Appendix A) for each of the five landfill sites, infiltration of rainwater and
decomposition of the waste has resulted in leachate plumes beneath the waste bodies. These
leachate plumes extend a considerable distance below the waste bodies (approximately 40m below
the waste in the case of Site 2) and migrate in the direction of the groundwater flow regime,
generally to the north east.

Groundwater has been shown to have been the impacted by leachate generated on the landfill sites.
Similarly a water quality impact observed at a number of the springs situated down-gradient of the
landfill sites has been demonstrated, although many springs do not show any impact being
characterised by clear flow and tufa formation.

The landfill sites do have the potential to affect surface water quality within the County Brook river
(Fassaroe Stream) although water quality effects are not routinely observed, are largely restricted to
upstream sections when they occur and are observed at locations situated upstream of the landfill
sites. It seems that the very high dilution capacity within the County Brook River does afford
protection to that watercourse. These observations are consistent with the continued WFD Status of
the County Brook Stream, which is classified as ‘good’.
&

The evidence collected to date demonstrates that the five Iargi%ll sites have the potential to affect
conditions within the alkaline fen of the Ballyman Glenogaﬁggﬁwd its associated drainage system. It is
possible that this affect could have a localised imp%g{? tufa forming potential and water quality
within a small number of the streams situated dow@ﬁi‘eam of affected springs, as evidenced at two
springs. .\\00%}
ot
The results of the Detailed Quantified \:iéﬁ\é\sessment (DQRA) suggest that the mixing of leachate
with laterally flowing groundwater in tslg@%aturated gravel aquifer affords significant protection to
the SAC, its drainage system and wat 2ourses situated down gradient of the landfill sites. The most
significant effects of the Iandfillsc\)@uld appear to be restricted to those areas where leachate and
groundwater are found to be in direct continuity (i.e. submerged landfill waste mass) although this is
only occurs locally at some of the landfill sites. The results of the DQRA demonstrate that a
significant net betterment, in terms of water quality, can be achieved by controlling infiltration using
an engineered low permeability cap.

3.2.9 Leachate Seepage at Ground Level

Given the nature of the waste and the likely ad-hoc fashion in which it was filled, it is possible that,
following removal of vegetation and grading of the waste surface to receive the capping system,
seepage from wet/saturated pockets of waste may result in a build-up of leachate against the
underside of the capping system geocomposites. This would be more likely to occur on the down-
gradient side of the waste bodies. This leachate could then travel between the surface of the waste
and the gas drainage geocomposite and make its way to the perimeter of the waste body. However,
the nature of such leachate breakouts, if any, would be sporadic, localised and random to a certain
extent. It is also likely that leachate would seep back down into the waste body again locally without
traveling to the edge of the waste.

In order to redirect any localised leachate seepages back into the waste, it is proposed that the gas
drainage geocomposite shall be returned into the ground at the edge of the waste body as shown in
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Drawing DG0009-01. This will mean that any minimal amounts of leachate which may have seeped
upwards into the geocomposite, will be directed back down into the waste body by the vertical
element of the geocomposite. This volume of leachate would be minuscule in comparison to the
total volume of leachate currently within and below the waste body.

3.2.10 Surface Water Drainage Design

Once the low permeability geomembrane liner has been installed, infiltration of surface water
through the capping system will be minimal. Surface water at finished ground level (e.g. on grassed
areas, pathways etc.) will drain overland towards the river, as currently takes place. However some
infiltration of surface water will continue to occur through the soils overlying the capping system.
This will need to be managed independently in a dedicated filter drainage system.

In order to prevent ponding of this water on the capping materials, a surface water collection
geocomposite will be installed above the LLDPE geomembrane. As noted above, the surface water
geocomposite will provide sufficient flow capacity above the LLDPE geomembrane to ensure that
the water is drained towards the perimeter of the waste body. Here the LLDPE liner and surface
water geocomposite will be continued through a subsurface drain as shown on Drawing DG0009-02.
This will consist of a perforated pipe installed at a depth of 1.2m bgl, within a granular stone-filled
trench. The plan layout of this subsurface drain is shown on Drag}ngs DG0010-02 and DG0010-03.
This surface drain will be laid at grade with the existing site t@graphy and will be connected by a
series of manholes directing surface water by gravity tQ\\t\%quw points (Site 3A/3A and Site 1/2).
prior to outfalling to the river. Flow arrest measur Oﬁ\(éaccordance with SuDs principles will be
required to minimise flow rate at these Iocations\(ﬁ% ever, the manner by which this subsurface
drainage attenuates, and its effect on the peak f@\\}/@hd greenfield run-off rate is described below:
R
= Based on a permeability of 1 x 10&5‘ﬁ<@for the backfill and a hydraulic conductivity of 1 x 10™
m/s for the surface water geoco site in the capping system (which is Im minimum below
the finished ground surfacel;sb\ the average time of concentration in the sub-surface
infiltration drain is approxci)0 ely 23.5 days.

= |n a storm event, the precipitation which does not flow as surface run-off will infiltrate
through to landfill cover soils, attenuating naturally through the cover soils as it does so,
until it hits the geocomposite, where it will be further attenuated at 1x10™*m/s. This
attenuation and lengthy time of concentration means that there will not be a peak flow from
the subsurface infiltration drain and therefore will be no increase to the greenfield run-off
rate.

= Even when the ground is already saturated prior to a storm event, the cover soils would not
have capacity to hold the water so the majority of the water flows as surface run-off, as
would occur naturally in the absence of a capping system.

= To summarise, any infiltrating water will be naturally attenuated through the capping cover
soils and surface water geocomposite as it makes its way to the perimeter drain. Due to the
lengthy time of concentration, there will be no peak flow associated with the sub-surface
infiltration drain.
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Given the location of Site 3B, away from the river valley alternative outfall arrangements will need to
be incorporated at detailed design stage for management of surface water runoff from the capped
landfill.

3.3 SLOPE STABILISATION

Slope failures and potentially unstable slopes have been recorded along the northern boundary of
landfill Site 2 above Ballyman Glen. Anecdotal evidence also suggests that landfill Site 3A and 3C
have previously suffered slope failures/slips on their northern boundaries along the Glen and SAC.
The presence of rock drains on the surface may be an indication of previous remediation works.

In order to accommodate both the construction of the landfill capping system and any subsequent
development, slope stabilisation measures will need to be undertaken at the affected landslip areas
and potentially unstable fill areas prior to the installation of the capping system.

A cross-section depicting typical slope stabilisation measures is shown in Figure 4.3 below. As part of
the stabilisation measures all material above the slip surface (to be determined at detailed design
stage) will be excavated and replaced with acceptable fill material at a gradient of 1(V):3(H). The toe
of the new slope will then extend slightly further toward the river than the existing toe. Above the
shoulder of the existing top of the slope, the earthworks will be,ctit in order to provide a shallower
gradient of 1(V):4(H). The new fill material will be benched jrifo the existing slope at a gradient of
1(V):5(H) or steeper if required. All newly formed sIope%@/QI&e backfilled following the excavation of
material. S ©
SO
Depending on the specific slope profile, a stegi)g{\@;inforced earth slope may also be constructed at
mid slope (further away from the Glen) to\{@r&tﬂar minimise incursion into the Glen. A combination
of these measures in response to the s ""?profile at each location of the slope failures will allow
upper part of the slope of the cappeoQF»qandfiII to be constructed with new acceptable fill at a
shallower gradient. ég\\\
&

3.4 SETTLEMENT

It is likely that little or no compaction of waste occurred during filling operations. As such, with the
installation of the capping layers including soils above the waste (and additional fill above this should
any further development take place), this loading will result in settlement of the landfill areas.
During the detailed design, consideration will therefore be given to the inclusion of a geogrid system
in the capping system to reduce differential settlement.

3.5 PROPOSED FINAL PROFILE

With the exception of localised areas requiring slope stabilisation as discussed in Section 3.3, The
final capped profile of the landfills shall, in general, follow the gradient and profile of the existing
ground as shown in DG0008-01, DG0008-02, DG0008-03 with the capped level between 1.0 and
1.3m above the existing ground level.
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Figure 3.3 Section through typical slope stabilisation measures
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PROTECTION LAYER ABOVE DEPENDING ON FILL MATERIAL ABOVE

~ PROPOSED FINISHED
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ACCEPTABLE
EARTHWORKS FILL
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BENCHING REQUIRED IF SLOPE TO ..} o
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‘\c’o SPECIFIED IF REQUIRED
s
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Fassaroe Historic Landfills — Remediation Strategy

3.6 CAPPING SYSTEM CONSTRUCTION QUALITY ASSURANCE (CQA)

3.6.1 CQA Plan

As part of the design, a CQA Plan will be prepared for the installation of the capping system in
accordance with the requirements of the EPA Landfill Manual: Landfill Site Design. The CQA Plan will
set down the procedures for sourcing, transporting, placing, testing, repairing and protecting the
capping materials prior to, during and after construction. The CQA Plan will set out the roles and
responsibilities of the various parties on site and the reporting to be provided by the manufacturer,
installer and CQA Monitor. This plan will help to ensure the design of the capping system is not
compromised during its construction.

3.6.2 CQA Supervision

Third party supervision of the capping works by a specialist CQA consultant is required by the EPA
Landfill Manual: Landfill Site Design and will be provided by a suitably qualified and experienced
company. The CQA contractor will be responsible for overseeing the capping works and ensure that
the main contractor adheres to the Works Requirements. A CQA validation report will be submitted
to the EPA following the construction for the capping system. The €QA validation report will set out
all aspects of the construction from supply through to final placegﬁént and testing.

§
A quality control system will be put in place for all do &\\ {rﬁatlon relating to the capping works. All
documentation will be kept on-site and available fq@{)\%ﬁtion at all times. CQA documentation will
include the following: QQ
o(\@\
Do

= Delivery, handling and storage of(;h%\tﬁ\rlals

= Geomembrane panel layout anq\é%gramme
=  Geocomposite panel layout gﬁ:’iﬂ programme,
=  Monitoring programme, QOQ

= Geomembrane seam testing,

= Geocomposite seam testing,

= Soil inspection, and

= Laboratory testing results.

3.7 LANDSCAPING

As the afteruse of the five sites will require the establishment of vegetation, there needs to be a
recuperation period during which the soil is allowed to recover from the movement, storage and
replacement of materials during the construction period. Following this, a landscape plan will be
implemented to establish, maintain and monitor vegetation in order to successfully develop the
landscaped areas of the site to their intended after-use. This will include cultivating and improving
the soil to allow for the establishment of vegetation. Timing of the final landscaping works will be
influenced by a number of factors:

= Settlement rates across the site.
= |[nstallation of environmental pollution control systems.
= Seasonal conditions.

MDR1206RP0008 FO1 17
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3.8 POSSIBLE EXCAVATION OF WASTE TO ACCOMMODATE FUTURE
DEVELOPMENT

Given the mixed use zoning of the lands, it is possible in the future that development of some
infrastructure other than open space (eg. an access road) may be required within the footprint of
the landfills. Where this is the case, it is likely that minor quantities of waste would need to be
excavated and disposed offsite in order to accommodate suitable foundations for such
infrastructure. A full risk assessment and implementation of appropriate mitigation measures would
be required during such works.

MDR1206RP0008 FO1 18
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4 POST CAPPING MANAGEMENT AND MONITORING

4.1 MONITORING PLAN

In order to demonstrate that the objectives of the proposed remediation strategy are being met, a
programme of monitoring in accordance with the EPA Manual for Landfill Monitoring, 2nd edition
2003, is proposed as set out in Table 4.1 below. Monitoring points are as shown on ERA Figure 15

(Appendix B).

Table 4.1 Proposed monitoring programme
Demonstration of
Compliance with how monitoring or
Monitori EPA Landfill t will
Parameter Monitoring Points on orlni .an . : as.sessm?.n w '
Frequency Monitoring confirm objectives of
Manual (2003) remediation have
been met
Site 1 - Two leachate boreholes Reduction in
Site 2 - Three leachate boreholes leachate levels and
Leachate levels Site 3A - Two leachate boreholes Biann@y Yes reduced
% Site 3B - Two leachate boreholes \é‘ concentrations of
5 Site 3C - Two leachate boreholes & *0 constituents over
© Q\ r§\ i
9 Q time
Leachate Composition 1 per landfill body og?’Q}S\ Biannually Yes
N leach
Leachate Discharge volume /A-no leachate bemg@%ﬁw N/a Yes N/A
or dischar
Perimeter bo Jal8s - To be
determmed $ etermined at Biannuall Yes
detailed de5| ystage and agreed ¥
agency L
- Significantly reduced
Methane, carbon d'°’f'de' BoreHdles within virtual gas landfill gas
oxygen, atmospheric cur€aihs — Do be determined at Biannuall Ves concentrations in
pressure, temperature detailed design stage and agreed y perimeter boreholes
with agency
%)
] Collection wells and associated
= . N/A N/A
= manifolds
2
S Significantly reduced
landfill gas
Methane , Flow rate Surface emissions Annually Yes concentrations
through surface of
landfills
Table C5 of EPA landfill Inputs and outputs of N/a-no
o P e P flare/utilisati N/A N/A
Monitoring Manual flare/Utilisation plant
on proposed
19
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Fassaroe Historic Landfills — Remediation Strategy

Compliance with

Demonstration of
how monitoring or

. . Monitoring EPA Landfill assessment will
Parameter Monitoring Points o . " A
Frequency Monitoring confirm objectives of
Manual (2003) remediation have
been met
Sampling and assessment
of results against trigger
levels and/or standard
5 reference values for Reduction in
g relevant pollutants Upstream and downstream downstream
o including environmental locations (SW1 to SW5) of the Biannually Yes parameters, towards
Q
£ quality standards in the closed landfill consistency with
a European Communities upstream values
Environmental Objectives
(Surface Waters)
Regulations 2009
Sampling and assessment
of results against trigger
levels and/or standard
5 reference values for Reduction in
§ relevant pollutants BHO1, BHO3, BHO4, BHO5, BHO6, downgradient
T including environmental BHO7, BHO8, BH09, BH10(d), Biannually Yes parameters, towards
5 quality standards European BH11, BH13, G20 \)&’ consistency with
G} Communities S upgradient values
: &
Environmental AO
Objectives (Groundwater) O&\\ &
Regulations 2010 &
G
€ Q&V 3 Annually for
25 S @\\ ) 4 No changes in
c £ é’\\ & first 2 years .
za & O\$ post topographic level or
=3 g Visual assessment Site Ievels\oﬁ ive sites cabbin Yes evidence of failure or
W © L Q\ PPIng- stress in capping
9w KL Every 2 years
S 3 & system
22 & thereafter ¥
S ,\0 :
)
2 QOQ
§ 3 No. times
c
= 2 Visual Inspection for 83: afr;:nl No presence of
E © presence of Japanese Landfill Site No. 1 v P N/A Japanese Knotweed
o a every4 -6 . o .
Ewn Knotweed identified on site.
s weeks) for 5
9 years
>
c
w

* Frequency of monitoring to be reviewed and agreed with Agency following first 2 years post capping

4.2 LANDFILL GAS

A monitoring plan will be developed in accordance with the EPA Manual for Landfill Monitoring, 2nd
edition 2003 as part of the Landfill Gas Strategy. Boreholes in the gas flow path shall be monitored
biannually to demonstrate the remedial measures, in particular, the Virtual Gas Curtain, are working.
Once the level of certainty in the effectiveness of the remedial measures has increased to an
acceptable level, monitoring frequency can be reduced to only periodically.

MDR1206RP0008 FO1
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4.3 SURFACE WATER

To ensure that the constructed surface water management system for the landfill cap is functioning
effectively following the remediation, samples should be taken at all discharge points twice annually
and tested for evidence of leachate and suspended solids against recognised water quality
standards. Where the results indicate the presence of contaminants, the source of the
contamination should be identified and action taken to remedy any failures in the system. A physical
inspection of the surface water management system during sampling rounds should also be carried
out to ensure that it is operating effectively.

Bi-annual sampling of surface water from the upstream and downstream locations (SW1 to SW5) of
the closed landfill (parameters as identified in the Environmental Risk Assessment);

After the first five years following the rehabilitation of the landfill, monitoring can be carried out at a
reduced frequency of once a year. After this time, further monitoring may not be required if results
indicate that the surface water management system is effective.

4.4 LEACHATE &

§é~

Biannual monitoring to detect the presence of Ieachat&@{»@ld be carried out at carefully selected
boreholes for the first 12 months following instalkit of the capping. Sampling analysis and

characterisation should be carried out at for at Ig&é&ﬁwo boreholes per site. Leachate monitoring

should be reduced to a frequency of once E\@%{\ear after two years, with agreement from the
Agency. &?5’@@

EL
4.5 GROUNDWATER MONITORING
X
o‘ég\\
Biannual ground monitoring shalfbe undertaken up-gradient and downgradient of the five landfills
and an assessment against existing baseline values undertaken.

4.6 TOPOGRAPHY/SETTLEMENT

As the waste landfilled at the site has received only a small degree of compaction, it is expected that,
following the installation of the capping system and restoration soils/fill above the capping system,
settlement will occur. In general, most of the settlement occurs in landfills in the first two years
following rehabilitation.

It is therefore proposed that annual topographical surveys be undertaken at the site to monitor the
settlement rate for the first two years. Following this, topographical surveys will be conducted every
two years (up to 10 years post rehabilitation), unless the settlement rate observed indicates that
more frequent surveys are required. By this time it is anticipated that settlement will be very minor
so surveys of the site should be undertaken every 5 years, or until the topography of the cell has
stabilised.
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4.7 INVASIVE SPECIES MONITORING

Four stands of Japanese Knotweed have been identified at historic landfill Site 1. A management
plan is proposed as part of the Natura Impact Statement prepared for the site; which is to excavate
the knotweed on site and haul it to a licensed facility. Thereafter it is proposed that the site be
monitored for regrowth throughout the growing season over the next four years or until no further
re-growth appears.

Based on a proposed site remediation year of 2019, the monitoring shall be undertaken from July —
September for 2019 — 2023. During these months the monitoring shall be undertaken every 4 — 6
weeks, which equates to three visits per year.
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5 CONCLUSIONS

RPS has been engaged by Wicklow County Council to prepare a remediation strategy for five historic
landfills known as Site 1, Site 2, Site 3A Site 3B and Site 3C located in Fassaroe, Bray, Co. Wicklow
The five landfill sites lie within the area of Fassaroe which is zoned for major new development
under the Draft Bray Municipal District Local Area Plan 2018. Approximately 625,500 tonnes of
waste are estimated to have been landfilled across the five sites.

An Environmental Risk Assessment (document ref. MDR01206Rp0007F01) undertaken in accordance
with the Code of Practice - Environmental Risk Assessment for Unregulated Waste Disposal Sites
(EPA, 2007) has concluded that capping of the five landfills with a low permeability barrier is the
preferred remedial option.

The proposed capping system will be in accordance with the EPA Landfill Design Manual and will
include a low permeability barrier, surface water and gas collection layers and a minimum of 1m of
cover soils. Given the continuing presence of landfill gas both within and offsite at the landfills, gas
protection measures to limit gas migration from the landfills should be incorporated into the capping
solution.

Slope failures and potentially unstable slopes have been recorm@eﬂéaalong the northern boundary of
landfill of three of the landfill sites. In order to accommodaté both the construction of the landfill
capping system and any subsequent development, s@}oe@tabilisation measures will need to be
undertaken at the affected areas landslips. F&

SO

il
Infiltration of rainwater through the waste w@ﬂ&@%igniﬁcantly reduced by the capping system which
will also lead to a significant reduction in legCkiate generation.
EL
SN

A surface water drainage system wiIL@Iso be installed along the downgradient perimeter of the
landfills to collect clean run-off frO the capping landfill and directed outfall in the County Brook
(Fassaroe Stream).

Given the mixed use zoning of the lands, it is possible in the future that development of some
infrastructure other than open space (e.g. an access road) may be required within the footprint of
the landfills. Where this is the case, it is likely that minor quantities of waste would need to be
excavated and disposed offsite in order to accommodate suitable foundations for such
infrastructure. A full risk assessment and implementation of appropriate mitigation measures would
be required during such works.

As part of the landfill capping detailed design, a CQA Plan will be prepared for the installation of the
capping system in accordance with the requirements of the EPA Landfill Manual: Landfill Site Design.
The CQA Plan will set down the procedures for sourcing, transporting, placing, testing, repairing and
protecting the capping materials prior to, during and after construction.

Following capping of the landfills, a monitoring programme for leachate, surface water, landfill gas
and settlement must be implemented to ensure that the systems installed are operating effectively
and that the remediation objectives are being met.

MDR1206RP0008 FO1 23

EPA Export 28-03-2019:03:35:30



APPENDIX A
DRAWINGS

EPA Export 28-03-2019:03:35:30



X:\Monthly Folders\Apr 2018\Kieran Garvey\Fassaroe\MDR1206DG0008A01.dwg

&
% \ )
~ \ ;
9 i | NN 7
).0 T~ | \ -0
N\
Q
& — \ %
7 \ 0
\ 6’9
- -0
G
0
e
\ -0
%
\ "0 6
\ \ So
S,
|
| -0
&
< Os
% ? o 2955,
© \ o Y5007 %,
7 O \ .
x B\ =p “09 | %,
’
P WU ER R R A %
o — | <|> 0
(e o | | L= N
o | S
“ N \ 6>
| a -0
y
%o
6.
7
0
%
“\ N ©
‘96‘0 “ 0
| %,
| S
& ?
\l
% /
.0 *
N
2 S
27 ﬁ <O A e
6
% QO . \,&& | ) 6,
o o ) 9\) | s %
7.0 O(\Qé\\ / o 0.00m 20m 40m 60m 80m 100m
. L I T I T 1
X Scale Bar
PLAN  HorizonTAL SCALE 1:500 @ A1; 1:1000 @ A3 O$Q 07 0 3 %
@
& L S
CP) % \}\ \0‘(3\ &1 P
N
6\ LEGEND
A
é\ EXTENT OF WASTE
N
OO EXISTING GROUND LEVEL === =————————
EXISTING 5m CONTOURS
T __ o EXISTING 1m CONTOURS
—
\_____\\
-~
~
~
~
~
~
~
~
~
~
~
~
~
~ ’\\
Datum 55.000 m \T\\\ T
—
T T T T T T T T
CHAINAGE g g & g g g g g g g g g g g g g g g g g g g g g &
8 e 8 8 g 8 g R 8 8 g = 8 e E: 2 2 £ 2 2 & & § 8 S
T T T T T T T T T T T T T T T T T T T T
3 8 8 = 8 Q 8 3 © o < 3 o S 2 5 N IS pd 3 8 8 R 8 =
EXISTING LEVELS 8 8 < S 8 & 8 S N 5 I 8 ] 2 3 < = N = © & & 5 8 =4
8 5 5 5 8 8 8 8 8 8 ] 3 8 > b 8 R S 8 3 8 8 8 5 B
G 036% 4% 78% 819% 002% 2% .592% .080% 6.186% 5.931% 7.318% .509% G =13, o
VERTICAL GEOMETRY \%ﬁ{\s\zﬁ\\ﬁ_\m\\?‘k@g\\ﬁﬁv\ L=12) \%@ys\m\m\e\%g\\%e\ 12,308
VERTICAL SCALE 1:500 @ A1; 1:1000 @ A3 DATUM: 55.000
PROF I LE HORIZONTAL SCALE 1:500 @ A1; 1:1000 @ A3
Client General Notes Drawn DN Project FASSAROE HISTORIC LANDFILL
(i)  This drawing is the property of RPS Consulting (iv) Hard copies, dwf and pdf will form a controlled issue of the Checked KG
Engineers, it is a confidential document and must not drawing. All other formats (dwg etc) are deemed to be an Approved KG
be copied, used, or its content divulged without prior uncontrolled issue and any work carried out based on these RPS
written consent. files is at the recipients own risk. RPS will not accept any Date April 2018 Title SITE 1
responsibility for any errors from the use of these files, either Lyrr Building T  +353 91400200 Scal A1
(i) Al Levels refer to Ordnance Survey Datum, Malin Head. by human error by the recipient, listing of the un-dimensioned Iy IDA Business & F  +353 91400299 cale @ EXISTING PLAN & PROFILE
measurements, compatibility with the recipients software, AO1 [26.04.18 0*9 ISSUE FOR APPROVAL {.0 Technology Park W  www.rpsgroup.com/ireland As Shown @ A3 (Sheet 1 of 1)
Comhairle Contae Chill Mhantain (iii) DO NOT SCALE, use figured dimensions only, if in and any errors arising when these files are used to aid the Mervue, Galway E ireland@rpsgroup.com y
doubt ask. recipients drawing production, or setting out on site. No. | Date oi& Amendment / Issue App JobNo.  \ihR1206 File Ref. MDR1206DG0008 Drg. No. DG0008-01 Rev. A01

EPA Export 28-03-2019:03:35:30



AutoCAD SHX Text
Scale Bar

AutoCAD SHX Text
80m

AutoCAD SHX Text
60m

AutoCAD SHX Text
40m

AutoCAD SHX Text
20m

AutoCAD SHX Text
0.00m

AutoCAD SHX Text
100m


X:\Monthly Folders\Apr 2018\Kieran Garvey\Fassaroe\MDR1206DG0008A01.dwg

N0 7

80 [\
o RO 00 89
1, o BP WU g0, &1
7 b 80 o o8 8o
0
90 ®
959
940
00
920
0
900
990
o 9
® 109 180 719 80 750 7a0 730 720 710 109690680 610669 80 ea0 60 620 61R0nHRABRIIN
980
3 o190
2
660
950
o0
930
920
N0
900
890
2890
#19
260
500324858687 38.90 40 910 83 94 95 96
260
360
240 219
& :
O & . 0.00m 80m 100m
{ N\ 9 [ I 1
PLAN HORIZONTAL SCALE 1:1000 @ A1; 1:2000 @ A3 q Q &\? Scale Bar
2 DS / 77—l S
ar0 (7] Q) A i — A
&
9
B LEGEND
S
QO A\\ EXTENT OF WASTE
QOQ EXISTING GROUND LEVEL ===
\O EXISTING 5m CONTOURS
é\ EXISTING 1m CONTOURS
Datum 40.000 m \'\'_7\
s 2 4 & e a] & & Lo lg s s Sl b & L o sl L& & L Ltael L& & & tal £ & & fal & & & &
CHAINAGE g| 8 &8 8 88| 8 8 8 g8 8 8 g g8 g g g g¢8| g g g8 8 8 8 88| &8 g8 g8 88 8 g8 g8 g8¢g| g8 g8 8 g8 g8 8 8 g
s El ] E 2 8 2 e 2 s 8 e 8 8 g 8 8 R 8 8 & < ] 8 g 8 8 g 8 g 8 4 8 8 S 8 g g 8 8 & e 8 8 g 8 g g 8 8
° - ~ @ ¥ B © ~ @ @ = - -~ -~ - - -~ -~ - - « o~ N N o &N o « N @ © © el LI i © el 3 <+ ~ ~ <+ < < ~ < <+
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
= 3 < N o ~ o o o = o 2 @~ 2 © @ 0 o 0 < < © o > 2 © 0 o < 2 > o © < 0 3 < o =) o ~ S 3 & © ~ 0
EXISTING LEVELS 8 8 3 35 8 & & 5 & & 3 3 g 8 3 3 @ 3 & i 5 e 8 8 5 2 3 T 8 g N & I 5 3 S & & 8 < 5 s -3 &g 15 3 2
2 o o o o o o o o o o o o S o = = = = <2 = = o S o @ IS < 6 o< 3 < S 3 © = o 0 8o o s S g o S 3 o <
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 5 5 3 5 5 3 ® 5 8 R ® N © X ° S R 8 8 5 8 8 8 3 8 8 8 3 2 < < < <
004% 411% G 134¢ % =11.134% G % 493% . 178%G=-36.106% 0%
VERTICAL GEOMETRY i‘%\\5\215\ L =297 0 350 \‘?1%\ 0 \:%Q«\L\DQ\ 7
SITE 2 - LONGSECTION L -
DATUM: 40.000 \G =-5.660% G =_30,151%J G =-14.859%
L =14.993 L =14.116 L =13.160
VERTICAL SCALE 1:1000 @ A1; 1:2000 @ A3
PROF I LE HORIZONTAL SCALE 1:1000 @ A1; 1:2000 @ A3
Client General Notes Drawn DN Project
FASSAROE HISTORIC LANDFILL
(i) This drawing is the property of RPS Consulting (iv) Hard copies, dwf and pdf will form a controlled issue of the Checked KG
Engineers, it is a confidential document and must not drawing. All other formats (dwg etc) are deemed to be an Approved KG
be copied, used, or its content divulged without prior uncontrolled issue and any work carried out based on these RPS
written consent. files is at the recipients own risk. RPS will not accept any Date April 2018 Title SITE 2
responsibility for any errors from the use of these files, either Lyrr Building T +353 91400200 Scal A1
(i)  All Levels refer to Ordnance Survey Datum, Malin Head. by human error by the recipient, listing of the un-dimensioned < IDA Business & F  +353 91400299 cale @ EXISTING PLAN & PROFILE
measurements, compatibility with the recipients software, A01 [2604.18| $6 | ISSUE FOR APPROVAL © Technology Park W www.rpsgroup.comfireland As Shown G a3 (Sheet 1 of 1)
Combhairle Contae Chill Mhantain (i) DO NOT SCALE, use figured dimensions only, if in and any errors arising when these files are used to aid the ~ Mervue, Galway E ireland@rpsgroup.com Job N File Ref. Drg. N R
. ipi i i i ite. No. | Date || Amendment/1 A ob No. ile Ref. rg. No. ev.
doubt ask. recipients drawing production, or setting out on site 0. ate OO\- menament / Issue PP MDR1206 MDR1206DG0008 DG0008-02 A01

EPA Export 28-03-2019:03:35:30



AutoCAD SHX Text
Scale Bar

AutoCAD SHX Text
80m

AutoCAD SHX Text
60m

AutoCAD SHX Text
40m

AutoCAD SHX Text
20m

AutoCAD SHX Text
0.00m

AutoCAD SHX Text
100m


X:\Monthly Folders\Apr 2018\Kieran Garvey\Fassaroe\MDR1206DG0008A01.dwg

S
6g
35,
%
<. 06’ 87 0
e ————
—_— Rl
82 g
9 7 2]
9 -0 0. 8
0B R0 o 0 RIY
70 3%‘?9079 00
7 7050 4 .
704 G o0
705 0\
7 %6,
O
6.0 706 0 79 0
8
o 78
i 706 & .0
N -0 -0
o 839
o 705
.0 D
2320 p
O5
7 04. 0 -0 S
w
703_ 0 8 D
705, %0
. 707,
T
700 0
99 0
O ,,& 0.00m 20m 40m 60m 80m 100m
\Q \)\ [ I I I I 1
PLAN HORIZONTAL SCALE 1:1000 @ A1; 1:2000 @ A3 \ Q\> @\ Scale Bar
O /
&S
9
B LEGEND
S
QO A\\ EXTENT OF WASTE
OOQ EXISTING GROUND LEVEL ===
e - X
77777777777777 B &V _ EXISTING 5m CONTOURS
¢§ \\\\ EXISTING 1m CONTOURS
OC SN
~ .
\\
Datum 60.000 m l
\
o o o o o o o o o o o o o o o o o o o o o D
S 8 S 8 S 8 S 8 S 8 o ] S S S o S S S S 9 S S S S S S S S] S S |©
CHAINAGE S s} S =} S o S s} S S <9 Q = Q e < = Q = e < = Q e e < Q e Q e < |w
= S = o o o o S S o 9 =) o (= o o = o =} [=3 ) =} =} o S 9 (=) o =) S o |
o ™ [Tl N~ [ce] (o] o N (2] < Yol © N~ o) [e2] o o
= - N ™ <+ © © ~ ® o 2 = o < I @ £ - - < « N N N N N N ~ N A O | ®
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ | \ \ \ \ \ \ \
o w0 2] N © N~ © (903 D N N N (=] © N w © N © N~ © [« N (o] ~
S o - o ¥ o ~ e} © <~ © © I NN I © < < ~ N © ~ 4 I 2 S 318
EXISTING LEVELS < < - © ~ @ © N - < A N N N NEE Q ® ~ woo® Qe @ © NE N ~ ) - ® o | S
Yo} [Ye] 0 [Ye] Yo} [Ye] Yo} [Ye] Yo} [Ye] 0 [Ye] Yo} [Ye] Yo} [Ye] 0 < < < < < [s0] [s2] pay © - ITe) ITe) ol - o
=} =} =} =} © o =} =} =} © o =} =} =} o o =} o o o o o =} =} o 8 > 3 3 ® o |3
— — — — — — — — — — — — — — — — — — — — — — — — ~—
VERTICAL SCALE 1:1000 @ A1; 1:2000 @ A3
PROF I LE HORIZONTAL SCALE 1:1000 @ A1; 1:2000 @ A3
Client General Notes Drawn DN Project
FASSAROE HISTORIC LANDFILL
(i) This drawing is the property of RPS Consulting (iv) Hard copies, dwf and pdf will form a controlled issue of the Checked KG
Engineers, it is a confidential document and must not drawing. All other formats (dwg etc) are deemed to be an Approved KG
be copied, used, or its content divulged without prior uncontrolled issue and any work carried out based on these RPS
written consent. files is at the recipients own risk. RPS will not accept any Date April 2018 Title SITE 3A
responsibility for any errors from the use of these files, either Lyrr Building T +353 91400200
(i)  All Levels refer to Ordnance Survey Datum, Malin Head. by human error by the recipient, listing of the un-dimensioned < IDA Business & F  +353 91400299 Scale @A EXISTING PLAN & PROFILE
measurements, compatibility with the recipients software, A01 [2604.18| $6 | ISSUE FOR APPROVAL © Technology Park W www.rpsgroup.comfireland As Shown G a3 (Sheet 1 of 1)
Combhairle Contae Chill Mhantain (i) DO NOT SCALE, use figured dimensions only, if in and any errors arising when these files are used to aid the ~ Mervue, Galway E ireland@rpsgroup.com Job N File Ref. Drg. N R
doubt ask. recipients drawing production, or setting out on site. No. | Date o‘f}& Amendment / Issue App 0b No.  MDbR1206 lle Ret. MDR1206DG0008 rg. No. DG0008-03 ev. AO1

EPA Export 28-03-2019:03:35:30



AutoCAD SHX Text
Scale Bar

AutoCAD SHX Text
80m

AutoCAD SHX Text
60m

AutoCAD SHX Text
40m

AutoCAD SHX Text
20m

AutoCAD SHX Text
0.00m

AutoCAD SHX Text
100m


X:\Monthly Folders\Apr 2018\Kieran Garvey\Fassaroe\MDR1206DG0008A01.dwg

. %0 99.0
\
\
99.0
1
£}
V) l{\\{'"
o
o N
0.00m 20m 40m 60m 80m 100m
L 1 I 1 I 1
Scale B
PLAN ' HorizonTAL SCALE 1500 @ A1; 1:1000 @ A3 e
LEGEND
EXTENT OF WASTE
EXISTING GROUND LEVEL ~ ===m——mmmmm
EXISTING 5m CONTOURS
EXISTING 1m CONTOURS
Datum 95.000 m —TW — - -
\ \ \ \ \ \ ° <‘: vc‘:
o o o o o o o o o o 8 = S = 8 8 = S = S 8 s I8
CHAINAGE ] 8 3 ] 8 8 8 8 8 8 8. 8. 8. S 8. S 8. 8. 8. 8_ < < ©e
S| 8 S8 g o8| g S g s 8/ S € 8 g8 8 & g 88| ¢ &8
o - N ™ ¥ © © ~ «© 2 - - - - - - - - - N N NN
| \ \ \ \ \ \ | \ \ \ \ \ \ \ \ \ \
Q 9 Q q 8 g S S = QL © N - = [ I © [ < o o =} [=l=]
o o o o o o =) o S Q= ™ o o
EXISTING LEVELS 2 2 2 2 2232 2 2 2 83 s 2 & 83 = 2 &8 89 S 5
= = = S S S S py S 8 8 = o D o o o © © © © © [coloe]
e e e = e 2 < = e S = > > > o > & S > o > oo
=-1.699% 623% G =0.000%
VERTICAL GEOMETRY : ;
L =26.045
SITE 3B - LONGSECTION
VERTICAL SCALE 1:500 @ A1; 1:1000 @ A3 DATUM: 95.000
PROFILE ForizoNTAL SCALE 1:500 @ A1; 1:1000 @ A3
Client General Notes Drawn DN Project

Combhairle Contae Chill Mhantain

(i) This drawing is the property of RPS Consulting (iv)
Engineers, it is a confidential document and must not
be copied, used, or its content divulged without prior
written consent.

(i)  All Levels refer to Ordnance Survey Datum, Malin Head.

(iii) DO NOT SCALE, use figured dimensions only, if in
doubt ask.

Hard copies, dwf and pdf will form a controlled issue of the
drawing. All other formats (dwg etc) are deemed to be an
uncontrolled issue and any work carried out based on these
files is at the recipients own risk. RPS will not accept any
responsibility for any errors from the use of these files, either
by human error by the recipient, listing of the un-dimensioned
measurements, compatibility with the recipients software,
and any errors arising when these files are used to aid the
recipients drawing production, or setting out on site.

RPS

Lyrr Building

A01

26.04.18

ISSUE FOR APPROVAL

IDA Business &
»{9 Technology Park

No.

Date

Amendment / Issue

Mervue, Galway
App

+353 91 400200

+353 91 400299
www.rpsgroup.com/ireland
ireland@rpsgroup.com

Checked KG

Approved KG

FASSAROE HISTORIC LANDFILL

Date April 2018 Title SITE 3B
Seale o 2 EXISTING PLAN & PROFILE

SSOWT @ A3 (Sheet 1 of 1)
oot worizos | TR \pR1206DG0008 | ™ DG0008-04) ™ AOT

EPA Export 28-03-2019:03:35:30



AutoCAD SHX Text
Scale Bar

AutoCAD SHX Text
80m

AutoCAD SHX Text
60m

AutoCAD SHX Text
40m

AutoCAD SHX Text
20m

AutoCAD SHX Text
0.00m

AutoCAD SHX Text
100m


X:\Monthly Folders\Apr 2018\Kieran Garvey\Fassaroe\MDR1206DG0008A01.dwg

, 810
750
N 76.0
5 (70 69
8.0
9.0 0.00m 40m 60m 80m 100m
L T I T 1
Scale Bar
PLAN HORIZONTAL SCALE 1:500 @ A1; 1:1000 @ A3 L \
LEGEND
EXTENT OF WASTE
EXISTING GROUND LEVEL ===
EXISTING 5m CONTOURS
EXISTING 1m CONTOURS
\\
Datum 50.000 m ]
o o o o o o o o o o o o o o o o o o o~
g g 8 8 88 g 8 8 8¢8 S € & g8 g g 88
CHAINAGE 2 s 2 2 2 32 2 2 2 2 s S S o o o s S o<
o o o o o o o o o o o
S - « ® ¥ © © ~ © e 2 h & e I e = & 22
\ \ \ \ \ \ \ \ \ \ \ \ \ \
< < N~ © N~ o ™ ~ 0 <t N~ [} N~ N 'e) (<o) © <t - O
N N~ o o — AN N~ © © © 0 © N Yol ~ o N~ < (SRS
EXISTING LEVELS o R S B R ST S T < & S = 8 A
w0 Yo 1] Yo w0 0 < < < < s 50 [a) by by N~ N [+ < <
[} o] [} o] [} o] o] (24 o] () o] o) o] () o] (<o) [oe] N~ N~ o~
VERTICAL SCALE 1:500 @ A1; 1:1000 @ A3
PRO F I LE HORIZONTAL SCALE 1:500 @ A1; 1:1000 @ A3
Client General Notes Drawn DN Project
FASSAROE HISTORIC LANDFILL
(i) This drawing is the property of RPS Consulting (iv) Hard copies, dwf and pdf will form a controlled issue of the Checked KG
Engineers, it is a confidential document and must not drawing. All other formats (dwg etc) are deemed to be an Approved KG
be copied, used, or its content divulged without prior uncontrolled issue and any work carried out based on these RPS
written consent. files is at the recipients own risk. RPS will not accept any Date April 2018 Title SITE 3C
responsibility for any errors from the use of these files, either Lyrr Building T +353 91400200 Scal A1
(i)  All Levels refer to Ordnance Survey Datum, Malin Head. by human error by the recipient, listing of the un-dimensioned < IDA Business & F  +353 91400299 CZeSh @ EXISTING PLAN & PROFILE
measurements, compatibility with the recipients software, A01 [2604.18) G | ISSUE FOR APPROVAL © Technology Park W www.rpsgroup.com/ireland S Shown & A3 (Sheet 1 of 1)
Comhairle Contae Chill Mhantain (iii) DO NOT SCALE, use figured dimensions only, if in and any errors arising when these files are used to aid the , Mervue, Galway E ireland@rpsgroup.com "
doubt ask. recipients drawing production, or setting out on site. No. | Date d}" Amendment / Issue App JobNo.  \inpqops | File Ref. MDR1206DG0008 Drg. No. DG0008-05 Rev. AO1

EPA Export 28-03-2019:03:35:30



AutoCAD SHX Text
Scale Bar

AutoCAD SHX Text
80m

AutoCAD SHX Text
60m

AutoCAD SHX Text
40m

AutoCAD SHX Text
20m

AutoCAD SHX Text
0.00m

AutoCAD SHX Text
100m


V:\8.0 Drawings\DG\MDR1206DG0009A01 TYPICAL CAPPING DETAILS.dwg

WEARING COURSE

NOTE THAT IN AREAS TO RECEIVE

150MM TOPSOIL MINIMUM BINDER COURSE ROADS OR PAVEMENTS, THE FINISHED
ROAD SURFACE SHALL BE 1m MINIMUM

— ROAD BASE )/ ABOVE THE SURFACE WATER
SUB-BASE GEOCOMPOSITE
850MM SUBSOIL MINIMUM
1000MM SUBSOIL MINIMUM

\
hY
‘ SURFACE WATER DRAINAGE GEOCOMPOSITE
‘ SURFACE WATER DRAINAGE GEOCOMPOSITE

»
ROAD CAPPING OR FILL MATERIAL
‘ }—\ @g‘@x\@
N\
[ LLDPE LOW PERMEABILITY MEMBRANE
/X [ LLDPE LOW PERMEABILITY MEMBRANE |——
o —

o
[ SURFACE WATER DRAINAGE GEOCOMPOSITE }—\ S
GAS DRAINAGE GEOCOMPOSITE T e P T T T P AT R T S DRANAGE GEOCOVPOSTE ]
EXISTING GROUND LEVEL

300MM SAND REGULATION

1000mm MIN.
1000mm MIN.

1300mm
1300mm
1000MM MIN.

EXISTING GROUND LEVEL

\W

300MM SAND REGULATION

EXISTING GROUND LEVEL

\W

300MM SAND REGULATION

}—/ LAYER (WHERE REQUIRED) LAYER (WHERE REQUIRED)
[ WASTEFEXISTING COVER MATERIAL [ WASTE/EXISTING COVER MATERIAL }—/ }_/

LAYER (WHERE REQUIRED)

‘ WASTE/EXISTING COVER MATERIAL

TYPICAL CAPPING SYSTEM CAPPING SYSTEM MAKE-UP IN CAPPING SYSTEM MAKE-UP IN
MAKE-UP AREAS TO BE RAISED >1.3M AREAS TO RECEIVE ROADS OR
ABOVE EXISTING GROUND LEVEL PAVEMENTS

ASPIROMATIC COWL

FINISHED GROUND LEVELS
AND TREATMENT TO BE
£ GAS VENTING STACK AT DETERMIN@T DETAILED
£ 20m CENTRES DESIGN ST
3 @
=} 3
@ \\0
£ N
= O
G @%b)mposws TO
Al AT EDGE OF
Al AND CONTINUE
S HBOUGH TO GAS
Q UAL GAS CURTAIN
GAS PATHWAY AS PER " é\
PIPE LANDSCAPE LAYOUT N
SURFACE WATER
—_— DRAINAGE GEOCOMPOSITE
Q/ £ LLDPE LINER
S
DRAINAGE STONE 8 GAS GEOCOMPOSITE
WRAPPED IN FILTER =) SAND REGULATGING _
GEOTEXTILE = LAYER (WH e e = ==
= RE(IUIRI [ o e ===
LLDPE LINER = —_— — =
COMPACTED CLAY 9% / g
o
(0 2P0 S AN
pr— S — — m— —
S RORZ2207207222707) y
8 COMPACTED CLAY I
=
GAS GEOCOMPOSITE o
o
N
-~
SURFACE E—:r:-g I GAS GEOCOMPOSITE
WATER DRAIN TO BE RETURNED AT
EDGE OF WASTE TO
DEPTH OF 1500mm
VIRTUAL GAS HDPE PIPE PERFORATED
CURTAIN
—+ NODE
SEALED SURFACE WATER DRAIN ‘
) 1000mm ____1000mm ) 1000mm | 1500mm )
f =T T T 1
CAPPING DETAIL SCALE 1:25 @A1 ; 1:50 @A3
Client General Notes Drawn DT Project
FASSAROE HISTORIC LANDFILL
(i)  This drawing is the property of RPS Consulting (iv) Hard copies, dwf and pdf will form a controlled issue of the Checked KG
Engineers, it is a confidential document and must not drawing. All other formats (dwg etc) are deemed to be an Approved KG
be copied, used, or its content divulged without prior uncontrolled issue and any work carried out based on these RPS
written consent. files is at the recipients own risk. RPS will not accept any Date June 2016 Title
responsibility for any errors from the use of these files, either Lyrr Building T +353 14882900 Scal 1:25 @ A1 TYPICAL CAPPING DETAILS
(i) Al Levels refer to Ordnance Survey Datum, Malin Head. by human error by the recipient, listing of the un-dimensioned S IDA Business & F  +353 12835676 cale 2% e
; measurements, compatibility with the recipients software, AO01 |24.04.18 0*9 ISSUE FOR APPROVAL {.0 Technology Park W  www.rpsgroup.com/ireland 1:50 @ A3 (SHEET 1 OF 1)
Combhairle Contae Chill Mhantain (iii) DO NOT SCALE, use figured dimensions only, if in and any errors arising when these files are used to aid the P Mervue, Galway E ireland@rpsgroup.com b N File Rof Dro. N R
Ini i i i i lob No. ile Ref. rg. No. ev.
doubt ask. recipients drawing production, or setting out on site. No. | Date OO& Amendment / Issue App MDR1206 MDR1206DG0009 DG0009-01 FO1

EPA Export 28-03-2019:03:35:30



SURFACE WATER TO OUTFALL TO RIVER VIA
SERIES OF FLOW CONTROL MEASURES (BACKDROP MANHOLES)
SUBJECT TO DETAILED DESIGN

7 LEGEND
( SURFACE WATER DRAIN —— —

SOLID SURFACE WATER PIPE
SURFACE WATER MANHOLE [ ]
EXTENT OF WASTE

EXISTING 5m CONTOURS
EXISTING 1m CONTOURS

X:\Monthly Folders\Apr 2018\Kieran Garvey\Fassaroe\SW drainage drawing\MDR1206DG0010A01 SURFACE WATER LAYOUT.dwg

Client General Notes Drawn TC Project
FASSAROE HISTORIC LANDFILL

(i)  This drawing is the property of RPS Consulting (iv) Hard copies, dwf and pdf will form a controlled issue of the Checked KG
Engineers, it is a confidential document and must not drawing. All other formats (dwg etc) are deemed to be an Approved KG
be copied, used, or its content divulged without prior uncontrolled issue and any work carried out based on these RPS
written consent. files is at the recipients own risk. RPS will not accept any Date April 2018 Title SITES 1 AND 2

responsibility for any errors from the use of these files, either Lyrr Building T  +353 91400200 Scal @At
(i) Al Levels refer to Ordnance Survey Datum, Malin Head. by human error by the recipient, listing of the un-dimensioned S IDA Business & F  +353 91400299 cale SW DRAINAGE LAYOUT
5 - measurements, compatibility with the recipients software, AO1 [26.04.18 0*9 ISSUE FOR APPROVAL {.0 Technology Park W  www.rpsgroup.com/ireland N.T.S. @A3 (Sheet 1 of 1)
Combhairle Contae Chill Mhantain (i) DO NOT SCALE, use figured dimensions only, if in and any errors arising when these files are used to aid the Mervue, Galway E ireland@rpsgroup.com y

doubt ask. recipients drawing production, or setting out on site. No. | Date oi& Amendment / Issue App JobNo.  \inRio0s | File Ref. MDR1206DG0010 Drg. No. DG0010-03 Rev. A01

EPA Export 28-03-2019:03:35:30



X:\Monthly Folders\Apr 2018\Kieran Garvey\Fassaroe\SW drainage drawing\MDR1206DG0010A01 SURFACE WATER LAYOUT.dwg

SURFACE WATER TO OUTFALL TO RIVER VIA
SERIES OF FLOW CONTROL MEASURES (BACKDROP MANHOLES)
SUBJECT TO DETAILED DESIGN

-\

SN
s4E

LEGEND
SURFACE WATER DRAIN = s s
SOLID SURFACE WATER PIPE

SURFACE WATER MANHOLE [ )
EXTENT OF WASTE

EXISTING 5m CONTOURS

EXISTING 1m CONTOURS

Client

Comhairle Contae Chill Mhantain

General Notes

(i)

(ii)
(ii)

This drawing is the property of RPS Consulting
Engineers, it is a confidential document and must not
be copied, used, or its content divulged without prior
written consent.

All Levels refer to Ordnance Survey Datum, Malin Head.

DO NOT SCALE, use figured dimensions only, if in
doubt ask.

(iv) Hard copies, dwf and pdf will form a controlled issue of the

drawing. All other formats (dwg etc) are deemed to be an
uncontrolled issue and any work carried out based on these

files is at the recipients own risk. RPS will not accept any
responsibility for any errors from the use of these files, either

by human error by the recipient, listing of the un-dimensioned
measurements, compatibility with the recipients software,

and any errors arising when these files are used to aid the
recipients drawing production, or setting out on site.

AO1 |26.04.18 Qie ISSUE FOR APPROVAL ,{S’
No. | Date |4 | Amendment/Issue App
S

RPS

Lyrr Building

IDA Business &
Technology Park
Mervue, Galway

Drawn TC Project
Checked KG
Approved KG
Date April 2018 Title

FASSAROE HISTORIC LANDFILL

SITES 3A AND 3C

+353 91 400200

+353 91400299 Scale @A SW DRAINAGE LAYOUT
www.rpsgroup.com/ireland N.T.S. @ A3 (Sheet 1 0f 1)
ireland@rpsgroup.com Job No. Drg. No. Rov.

wpr1206 | PR panp1206DG0010 DG0010-03| " AO1

EPA Export 28-03-2019:03:35:30




X:\Monthly Folders\Apr 2018\Kieran Garvey\Fassaroe\SW drainage drawing\MDR1206DG0010A01 SURFACE WATER LAYOUT.dwg

LOW POINT

LEGEND
SURFACE WATERDRAIN == m
SOLID SURFACE WATER PIPE

SURFACE WATER MANHOLE [ ]
EXTENT OF WASTE

EXISTING 5m CONTOURS
EXISTING 1m CONTOURS

Client

Combhairle Contae Chill Mhantain

General Notes

(i)  This drawing is the property of RPS Consulting
Engineers, it is a confidential document and must not
be copied, used, or its content divulged without prior
written consent.

(i) Al Levels refer to Ordnance Survey Datum, Malin Head.

(i) DO NOT SCALE, use figured dimensions only, if in
doubt ask.

(iv) Hard copies, dwf and pdf will form a controlled issue of the

drawing. All other formats (dwg etc) are deemed to be an
uncontrolled issue and any work carried out based on these
files is at the recipients own risk. RPS will not accept any
responsibility for any errors from the use of these files, either
by human error by the recipient, listing of the un-dimensioned
measurements, compatibility with the recipients software,
and any errors arising when these files are used to aid the
recipients drawing production, or setting out on site.

RPS

Lyrr Building
S IDA Business &
A01 (26.04.18 0*9 ISSUE FOR APPROVAL 4\.0 Technology Park
Mervue, Galway
No. | Date oi& Amendment / Issue App

+353 91 400200

+353 91 400299
www.rpsgroup.com/ireland
ireland@rpsgroup.com

Di TC Project
e o FASSAROE HISTORIC LANDFILL
Checked KG
Approved KG
Date April 2018 Title SITES 3B
Scale e SW DRAINAGE LAYOUT
N.T.S. @A3 (Sheet 1 of 1)
Yoo wprizos | 1Rt iR go06DG0010 | PN DG0010-03| °*" A1

EPA Export 28-03-2019:03:35:30



&.

NS
APPENDIX &
ENVIRONMENTAL RISK AS&E?SMENT (ERA) FIGURES
&
%@\
Ko
o°°§

EPA Export 28-03-2019:03:35:30



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

EPA Export 28-03-2019:03:35:30



R:\MDR1206 - Fassaroe Historic Landfil\FG\MDR1206FG0023F02.dwg

S R9 R8 R7

: ‘1’ W‘BHOG

o
N
-
,

55

Metres (AOD)

Ordovician Metasediments
(Maulin Bedrock Formation)

I I I I
25 50 75

Approximate Scale Only

Unengineered
Clay Cap

R4 /R2

Ballyman Glen

LG14

&

Legends
O
E oé.éz&orehole screen
—So
& T Inferred Boundary/Extent

\é;éi\ Landfill/Made Ground

D) .
Qd$\q ~W_ static Groundwater level
55 PR
&

&

Perched Groundwater level
Water table (inferred)
Leachate water table (inferred)

\ 2
| | | |
125 150 175

Metres

Recharge/Infiltration

100

!|p‘¢

g,

SAC

Possible Exposed

Waste

County
Brook

prings

-«

Sources
Pathways
Receptors

Gas Migration

Leachate migration
in unsaturated zone
Leachate migration
in saturated zone

I
225

@& Mron

200

I
250

Dl

Client General Notes Drawn RH Project
(i) This drawing is the property of RPS Consulting (iv) Hard copies, dwf and pdf will form a controlled issue of the FASSAROE
Engineers, it is a confidential document and must not drawing. All other formats (dwg etc) are deemed to be an Checked LD
be copied, used, or its content divulged without prior uncontrolled issue and any work carried out based on these H ISTORIC LAN DFI LL
written consent. files is at the recipients own risk. RPS will not accept any Approved CC
responsibility for any errors from the use of these files, either
(i) Al Levels refer to Ordnance Survey Datum, Malin Head. by human error by the recipient, listing of the un-dimensioned Date May 2016 | Title
measurements, compatibility with the recipients software, .
(iiiy DO NOT SCALE, use figured dimensions only, if in and any errors arising when these files are used to aid the S We?‘ Pier T +353 14882900 Scale CONCEPTUAL S ITE MODEL
doubt ask. recipients drawing production, or setting out on site. Foz [04.05.18 o {©| COA APPLICATION o3 Business Campus F  +353 12835676 NTS @ A1 SlTE 3C
P S Dun Laoghaire W www.rpsgroup.com/ireland NTS @ A3
Comhairle Contae Chill Mhantain Fo1 | sep 16 |49 | FINAL 1sSUE & | CoDublin E  ireland@rpsgroup.com .
= Job No. File Ref. Drg. No. Rev.
D
No.|Date  [©4¢| Amendment / Issue A ! i
& pp MDR1206 MDR1206FG0022F02.dwg PA FXE}QH@F?_?R 01 5%

35:30




R4 /R2

Site 3B Future P8 Future Existing Site 3A Ballyman Glen
S R9 R8 R7 Services Services Road Unengineered . R10 SAC N
D LG20 MW
BHOS R9 R8 R7 Clay Cap U \/ Possible Exposed Waste
v BHO9 v f = \
(o B — PEEED Springs

'Sandy Gravel

_70 R5

— o (Enniskerry Gravel Aquifer)),

R:\MDR1206 - Fassaroe Historic Landfil\FG\MDR1206FG0022F02.dwg

o 55
2 o 5
£ 5 S
w —— [QINEY Legend
¢ 45 & KO S s
s 20 & &@ B Borehole screen ources
s = Q\\}Q&\}\ ™ ™ Inferred Boundary/Extent P pathways
_35 s é\ [ Landfill/Made Ground R Receptors
30 é’}\’\%ﬁ\ W_ Sstatic Groundwater level \ Gas Migration
25 \(\&\{\\0 P=Z_ perched Groundwater level Leachate migration
20 Qé A’\\q """ Water table (inferred) # in unsaturated zone
5 Ordovician Metasediments < — — Leachate water table (inferred) 3 Leachate migration
TO (Maulin Bedrock Formation) \6\ “’ % Recharge/Infiltration in saturated zone
I 1 1 1 1 1 1 1 1 o{\é 1 1 1 1 1 1 1 1 1 1 1 1 '
C 0 25 50 75 100 125 150 175 200 U225 250 275 300 325 350 375 400 425 450 475 soo C
Approximate Scale Only Metres
Client General Notes Drawn RH Project
(i)  This drawing is the property of RPS Consulting (iv) Hard copies, dwf and pdf will form a controlled issue of the FASSAROE
Engineers, it is a confidential document and must not drawing. All other formats (dwg etc) are deemed to be an Checked LD
be copied, used, or its content divulged without prior uncontrolled issue and any work carried out based on these H ISTORIC LANDFILL
written consent. files is at the recipients own risk. RPS will not accept any Approved CC
responsibility for any errors from the use of these files, either
(i) Al Levels refer to Ordnance Survey Datum, Malin Head. by human error by the recipient, listing of the un-dimensioned Date May 2016 | Title
measurements, compatibility with the recipients software, R
(i) DO NOT SCALE, use figured dimensions only, if in and any errors arising when these files are used to aid the S I\;Ves‘ P'efc l +§gg 1 ggggggg Scale CONCEPTUAL SITE MODEL
doubt ask. recipients drawing production, or setting out on site. © &K usiness Campus + NTS A1
F02 |04.05.18 Q:k COA APPLICATION Dun Laoghaire w .rpsgroup.com/ireland NTS gAs SlTES 3A & 3B
Comhairle Contae Chill Mhantain Fo1 | sep*16 |49 FinaL 1ssUE & | CoDublin B Ireland@rmegroup.com Job NS Tl o Brg No Rev
o&.‘# . . -No. .
No.|Date [O4%¥| Amendment/ Issue App MDR1206 MDR1206FG0021F02.dwg |- Fxlﬁmrg,g_}n 2015%%:455:30




R:\MDR1206 - Fassaroe Historic Landfil\FG\MDR1206FG0021F02.dwg

Future
Services Site 2
Unengineered
P8 Clay Cap
LGO3

Legend
B Borehole screen
_____ Inferred Boundary/Extent
- Landfill/Made Ground
-¥__ Static Groundwater level
P-¥_ perched Groundwater level

LGO5 Water table (inferred)

\l/J/ Recharge/Infiltration

Leachate water table (inferred)

Sources
Pathways
Receptors

Gas Migration
Leachate migration
in unsaturated zone
Leachate migration
in saturated zone

- & /V:U'Utn

Possible Exposed

—3 aste

NE

'g" Ballyman Glen
< SAC
= R4/R2
[}
] County
S
£ Brook
= Leachate,
R1
....... e TR P e
15
—10 - ordovician Metasediments:
5~ (Maulin Bedrock Formation)
0
B | | | | | | | | | | | | | | | | | | | | | I B
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525
Approximate Scale Only Metres
Client General Notes Drawn RH Project
(i)  This drawing is the property of RPS Consulting (iv) Hard copies, dwf and pdf will form a controlled issue of the FASSAROE
Engineers, it is a confidential document and must not drawing. All other formats (dwg etc) are deemed to be an Checked LD
be copied, used, or its content divulged without prior uncontrolled issue and any work carried out based on these H ISTORIC LAN DFI LL
written consent. files is at the recipients own risk. RPS will not accept any Approved CC
responsibility for any errors from the use of these files, either
(i) All Levels refer to Ordnance Survey Datum, Malin Head. by human error by the recipient, listing of the un-dimensioned Date  May 2016 | Title
measurements, compatibility with the recipients software, R
(i) DO NOT SCALE, use figured dimensions only, if in and any errors arising when these files are used to aid the < West Pier T +353 14882900 Scale CONCEPTUAL SITE MODEL
doubt ask. recipients drawing production, or setting out on site. F02 |04.05.18/° ©| coa appLICATION & Business Campus  F  +353 12835676 NTS @ A1 SITE 2
.05. a Dun Laoghaire W www.rpsgroup.com/ireland NTS @ A3
Combhairle Contae Chill Mhantain Fo1 | sep 16 (45| FiNAL IssUE & | CoDublin E  ireland@rpsgroup.com :
S Job No. File Ref. Drg. No. Rev.
S )
No.|Date  |V&¥| Amendment/ Issue App MDR1206 MDR1206F G0020F02.dwg PA Fxfwl%"???-g? >015%:-

35:30




Unengineered

R9 ClayCap  gjte 1 R2 /R4
SW GOS8 R7 pg BHS R8 LG13 Ballyman Glen NE
(e hc

Spring
County Brook

(Fassaroe

(m {“ Stream)

R:\MDR1206 - Fassaroe Historic Landfil\FG\MDR1206F G0020F02.dwg

—
Q R1
o lllllll
s & i — — — — —
“ §
Q
o 5 ﬁ &‘\
E; 9] Q0 &
s 40 ) o Legend
— Q
N g S sources
35 @C\\$Q Borehole screen
30 ; \(\é?\&o ~ Inferred Boundary/Extent P Pathways
E Qés\g D Landfill/Made Ground R Receptors
s 6\00 —W_ Static Groundwater level K Gas Migration
20 N4 P=Z_ perched Groundwater level iorati
— Oéé\\ Leachate migration
£ E = = = m e e e - - - - == T Water table (inferred) a in unsaturated zone
o - = = Leachate water table (inferred iorati
_10]  ‘ordovician Metasediments J o ( ) ‘ Leachate migration
5 (Maulin Bedrock Formation) \l' Recharge/Infiltration in saturated zone
0
A I I I I I I I I I I I I I I I I A'
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
Approximate Scale Only Metres
Client General Notes Drawn RH Project
« o (i)  This drawing is the property of RPS Consulting (iv) Hard copies, dwf and pdf will form a controlled issue of the Checked LD FASSAROE
iyt Engi it fidential d t and must not drawing. All other formats (dwg etc) are deemed to b
St e meai o e o RPS HISTORIC LANDFILL
r'v. v written consent. files is at the recipients own risk. RPS will not accept any Approved CC
responsibility for any errors from the use of these files, either
(i) Al Levels refer to Ordnance Survey Datum, Malin Head. by human error by the recipient, listing of the un-dimensioned Date May 2016 | Title
ts, tibility with the recipients software, :
(i) DO NOT SCALE, use figured dimensions only, if in and :ﬁ;egf:rss aiizﬁzath:nytmse fies are used to aid the = West Pier T +353 14882900 Scale CONCEPTUAL SITE MODEL
doubt ask. recipients drawing production, or setting out on site. Foz [04.05.18 o {©| COA APPLICATION o3 Business Campus F  +353 12835676 NTS @ A1 SlTE 1
) . . = Dun Laoghaire w wlww.rpsgroup.comlireland NTS @ A3
Combhairle Contae Chill Mhantain Fo1 | sep 16 |49 | FINAL I1sSUE & | CoDublin B ireland@rpsgroup.com b TG o Ref Brg No Rev
No. Date O‘g& Amendment / Issue App MDR1206 MDR1206FG0020F02.dwg |-, (Figure A9 o1, 5% k530




TXT PENETR) > T 7
K\J o \\?M@ NG \ , g / g/ \Y f\\le W‘_‘ ©=
; Y e —_——_ Y Lodge ’ @ /‘“ SITE INVESTIGATION CO-ORDINATES o LEGEND
E—re — - = EQ4 =
Underpass % IR TS T o S /51”04— For e —+ S —————— oP ID X Co-ordinate l Y Co-ordinate /
o \€P R /@otx 04 27 / S BM 94.25 s ED ESB Overhead (38 kv)
- g 2 Surface Water Monitoring Locations
- i ta L7 swi 724137.00 718407.00 / - ESB Overhead (110kv)
/ S / SW2 723733.00 718594.00 E02 ESB Overhead (220kv)
. SW3 723598.00 718560.00 03 ESB Overhead (400kv)
SwW4 722837.00 718475.00
SW5 722609.00 718667.00 - ESB Overhead (LV)
> <0 EOS ESB Overhead (MV)
€0 EU ESB Underground (38kv)
ESB Underground (MV & LV)

ESB Underground (Spare)

Eu2

h{
\ O\ :
P
‘E\)‘\) (Q\) 7 i,y
/%
/ o—
EUL

SITE INVESTIGATION CO-ORDINATES .

3

Golf Course
GRS
» o - P RALEESYY
\ \ E\)’\ =
1
CRRY o ID X Co-ordinate Y Co-ordinate
N vt Ll
\ § AL
S Spring Locations
O - \ 5 l ~ | Spring 1 724052.00 718436.00 : Extent of Waste
<ﬁ> 1 \ 5 Spring 2 723554.00 718552.00
D \ | Spring 3 723365.00 718567.00 ) .
D M\ls 3 / e 79320000 718486.00 Special Areas of Conservation
Q ST = S / Spring 5 723100.00 718489.00 (SAC's)
SWE v \ \ Spring 6 723038.00 718488.00
& l o Spring 7 722982.00 718476.00 - - -
% o) b= hurch <1 =prng d i
Q@Q ' A _y (in Rupg ~ Spring 8 722842.00 718471.00 Site InveStlgatlon
Q 3 ' | _Spring 9 722780.00 718489.00 MWA
$ l 2 Spring 10| 722783 12 718446 41 Q Existing Boreholes
Spring 3 H ‘ <°o\ o1
Spring 2 N $ Gas Monitoring Borehole
7 NN Wi, LGO1 .
7SW3 o R $ Combined Gas/Leachate
& Monitoring Boreholes (Rotary)
N LG02 .
R $ Combined Gas/Leachate
Monitoring Boreholes

(Cable Percussive)

Combined Gas/Leachate

Monitoring Boreholes
(Cable Percussive with Rotary

follow on)

F
SW4 Spring 7%
SP3
LG06
,_Go-,{} $LG09 {}
\\\\\\\\'////4///””/4///

Spring 8
LGO08
§7

%Q?
/ 7
‘ /
: 72,Spring 67 Spring 5 Spring 4 S
&
/EP
11 S BHO1

$ Spring 1

pring Q)\

s N < /)
L/ LG10 SP1 L $
SWH1

BHO01 ,
{P» Combined Groundwater/Gas

/ Spring 9
pring
2%
/ Spriréﬁ/g// / SP5 7
/ SP4
. LG a2
/ o
i g S ¥
G12 G11 LG1 4' = G09 N k/ {} LGO5 G03 ~
! i L < Y,
. Site 3A & 4 o1 RIS 4 Yy
N e / LGO3 ////// Monitoring Boreholes
‘L . Gos & & SHO3 G02 = %
. e —2 & = L .
Os LG1 __ BHO s N N = Surface Water Monitoring
S o, BH10 €05 ~ 05 © 8 = Location
(05" < - a4 BH11 =
- St S~ . , LG02 == Spring 1
N —F £y o N = pring
€0 & T~ © S'EP == : :
bB.3 £05 —_ppp=" G14 Eu,v / / Go1 5§ ‘ Spring Location
/ R 4 ¢ he o + :
v e
/<§> {} . 05 o= € Berryfield O\/ / 1 \QEOS Q % O Spring Sampling Location
BHO7 . = . ¢ & & © / _ =
& \@ Enniskerry Youth 975\ 3 Er/ Os\é@\ / ., % SP
74 ~$* o) Berryfiel Pe%( = — 1 G10 O~ ko5 i G /éé
4 BH09 P h— -:] / s, BHO4 {} e
G17 BHO8 & Spprts. Grodd = Sports Ground m‘z — ® T~ G21 =
> /«9@ ‘$7 ‘ I II—weathe] ! < L., / £ %
g’ 2 = S BVas Pm[ 05 7///
G | S~ 3 /////
. . L I \ ELzog 0 aof o I &D OSEKEOS\E ////
annoc - o $ = 0
Hovse G16 Site 3 S 103 0 / < = N S\Eég\E
D £o o = \[jwr\\ G24 5 EOS\K $ G13
7 5 ~ £o ~ Q o) 4 $ EOS\ &
LG21 - g = € = N P~
S~ EOS —_ S \ & \ \EO
£ \RP K t E £o \ S\Q
@ o S do AR N 5
% @/ & / o AN N\ s ep
Q €05
/ o/ S T~ P \ h
) E" % G23
£o 0.8
\E?\ £ O \A
~
fo é\os $ 606“” 77
%

3
"
&
\‘8
%))
'/I//////////////[I]II/ I //W/
.

FASSAROE
) Eo\

)
NASTERY \ $ 8
@
3 / /
\ & ; K
=
/ \ £o
£
o EOE)E 73 Ei ’ \EE\ LP’I\
; 6/ m 38 >
G o : S . FASSAROE
o - %% 25 e il
L 5 B
o —© - Monument
S R X 7
3 N &
5 By N
8 \g (o)) M
S \
20 oS = &5
= \ 4 2% o ~— 5
5| & \
= Eg)rdnance Ordnance Survey Ireland Licence No EN 0005016 & 5
© z,i{‘,{l'{)’,de)' ©O0rdnance Survey Ireland and Government of Ireland /\/_/ \
©
- \\ / of O — R
5 | Client General Notes Drawn RH Project
% Chooked 5 FASSAROE
i) This drawing is the property of RPS Consultin iv) Hard copies, dwf and pdf will form a controlled issue of the ecke
2 () This drawing s the property g (iv) Hard cop P HISTORIC LANDFILL
o Engineers, it is a confidential document and must not drawing. All other formats (dwg etc) are deemed to be an Approved cc
g be copied, used, or its content divulged without prior uncontrolled issue and any work carried out based on these RPS
® written consent. files is at the recipients own risk. RPS will not accept any Date May 2016 Title
o responsibility for any errors from the use of these files, either | F02 |04.05.18 0\1@ COA APPLICATION 00 West Pier T +353 14882900 Scale 1:2500 A1 PLAN SHOWING
8 L 8 (i)  All Levels refer to Ordnance Survey Datum, Malin Head. by human error by the recipient, listing of the un-dimensioned > Business Campus F  +353 12835676 cale - @ MONITORING LOCATIONS
5 Combhairle Contae Chill Mhantain measurements, compatibility with the recipients software, FO1 |May16 | €& | FINAL ISSUE ¢ Dun Laoghaire W  www.rpsgroup.com/ireland 1:5000 @ A3
DD: (iii) DO NOT SCALE, use figured dimensions only, if in and any errors arising when these files are used to aid the ) Co Dublin E ireland@rpsgroup.com )
= doubt ask. recipients drawing production, or setting out on site. No. | Date | % | Amendment /Issue App JobNo. \ibr1206 | File Ref. MDR1206F G0015F02.dwg Drg.No. _. Rev.
¥ & Figure 15 FO2
EPA Export 28-03-2019:03:35:30



AutoCAD SHX Text
23.3

AutoCAD SHX Text
30.0

AutoCAD SHX Text
Monument

AutoCAD SHX Text
WB

AutoCAD SHX Text
FASSAROE

AutoCAD SHX Text
WB

AutoCAD SHX Text
41.8

AutoCAD SHX Text
73.4

AutoCAD SHX Text
(All-weather)

AutoCAD SHX Text
Sports Ground

AutoCAD SHX Text
Enniskerry Youth Club

AutoCAD SHX Text
Berryfield Park

AutoCAD SHX Text
Sports Ground

AutoCAD SHX Text
Berryfield

AutoCAD SHX Text
97.5

AutoCAD SHX Text
103.2

AutoCAD SHX Text
Sports Ground

AutoCAD SHX Text
Well

AutoCAD SHX Text
106.3

AutoCAD SHX Text
98.8

AutoCAD SHX Text
Mast

AutoCAD SHX Text
Mast

AutoCAD SHX Text
FASSAROE

AutoCAD SHX Text
Lake

AutoCAD SHX Text
80.8

AutoCAD SHX Text
MONASTERY

AutoCAD SHX Text
House

AutoCAD SHX Text
Rannock

AutoCAD SHX Text
Lodge

AutoCAD SHX Text
Lodge

AutoCAD SHX Text
95.3

AutoCAD SHX Text
BM 94.25

AutoCAD SHX Text
87.8

AutoCAD SHX Text
CF

AutoCAD SHX Text
CF

AutoCAD SHX Text
CF

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
CF

AutoCAD SHX Text
CF

AutoCAD SHX Text
CF

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
Pond

AutoCAD SHX Text
FF

AutoCAD SHX Text
FF

AutoCAD SHX Text
FF

AutoCAD SHX Text
BM 102.8

AutoCAD SHX Text
97.3

AutoCAD SHX Text
108.6

AutoCAD SHX Text
107.9

AutoCAD SHX Text
Ballyman Road

AutoCAD SHX Text
Ballyman Road

AutoCAD SHX Text
Underpass

AutoCAD SHX Text
Golf Course

AutoCAD SHX Text
104.6

AutoCAD SHX Text
98.3

AutoCAD SHX Text
FF

AutoCAD SHX Text
FF

AutoCAD SHX Text
FF

AutoCAD SHX Text
      Plant

AutoCAD SHX Text
Water  Treatment

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
UND

AutoCAD SHX Text
CF

AutoCAD SHX Text
CF

AutoCAD SHX Text
CF

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
St Kevin's Well

AutoCAD SHX Text
CF

AutoCAD SHX Text
CF

AutoCAD SHX Text
CF

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
CF

AutoCAD SHX Text
CF

AutoCAD SHX Text
CF

AutoCAD SHX Text
Church

AutoCAD SHX Text
(in Ruins)

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
CS

AutoCAD SHX Text
Tk

AutoCAD SHX Text
SV 

AutoCAD SHX Text
HYD

AutoCAD SHX Text
SV 

AutoCAD SHX Text
SV 

AutoCAD SHX Text
SV 

AutoCAD SHX Text
SV 

AutoCAD SHX Text
SV 

AutoCAD SHX Text
SV 

AutoCAD SHX Text
SV 

AutoCAD SHX Text
SV 

AutoCAD SHX Text
SV 

AutoCAD SHX Text
HYD

AutoCAD SHX Text
SV 

AutoCAD SHX Text
SV 

AutoCAD SHX Text
HYD

AutoCAD SHX Text
HYD

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
ESB SUB

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
ET

AutoCAD SHX Text
ET

AutoCAD SHX Text
ET

AutoCAD SHX Text
ET

AutoCAD SHX Text
ET

AutoCAD SHX Text
ET

AutoCAD SHX Text
ET

AutoCAD SHX Text
ET

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
ET

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
ET

AutoCAD SHX Text
ET

AutoCAD SHX Text
ET

AutoCAD SHX Text
ET

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
ET

AutoCAD SHX Text
ET

AutoCAD SHX Text
5 X 125MM DUCT

AutoCAD SHX Text
5 X 125MM DUCT

AutoCAD SHX Text
5 X 110MM DUCT

AutoCAD SHX Text
5 X 110MM DUCT

AutoCAD SHX Text
5 X 110MM DUCT

AutoCAD SHX Text
END OF 5 DUCTS

AutoCAD SHX Text
END OF 3 DUCTS

AutoCAD SHX Text
1M DEEP

AutoCAD SHX Text
DUCTS OVER SERVICE WITH

AutoCAD SHX Text
450MM COVER STEEL PLATED

AutoCAD SHX Text
38KV JOINT

AutoCAD SHX Text
3X1X630

AutoCAD SHX Text
3X1X630

AutoCAD SHX Text
5 X 110MM DUCT

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
EP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/70 XLP

AutoCAD SHX Text
3X1/185 TRIPLEX

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/70 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 TRIPLEX

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
3X1/185 XLP

AutoCAD SHX Text
4X185 XLP

AutoCAD SHX Text
4X185 XLP

AutoCAD SHX Text
4X70 XLP

AutoCAD SHX Text
4X185 XLP

AutoCAD SHX Text
4X185 XLP

AutoCAD SHX Text
4X185 XLP

AutoCAD SHX Text
120/70 AYCY

AutoCAD SHX Text
25/16 AYCY

AutoCAD SHX Text
35/25 AYCY

AutoCAD SHX Text
4X70 XLP

AutoCAD SHX Text
4X185 XLP

AutoCAD SHX Text
25/16 AYCY

AutoCAD SHX Text
4X185 XLP

AutoCAD SHX Text
4X185 XLP

AutoCAD SHX Text
70/50 AYCY

AutoCAD SHX Text
70/50 AYCY

AutoCAD SHX Text
GREENSTAR

AutoCAD SHX Text
FASSAROE

AutoCAD SHX Text
678000

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE

AutoCAD SHX Text
ICE


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

EPA Export 28-03-2019:03:35:30



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

EPA Export 28-03-2019:03:35:30



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

EPA Export 28-03-2019:03:35:30



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

EPA Export 28-03-2019:03:35:30



	Combined Drawings.pdf
	Combined Drawings
	MDR1206DG0008-01 A01
	Sheets and Views
	Site 1


	MDR1206DG0008-02 A01
	Sheets and Views
	Site 2


	MDR1206DG0008-03 A01
	Sheets and Views
	Site 3A


	MDR1206DG0008-04 A01
	Sheets and Views
	Site 3B


	MDR1206DG0008-05 A01
	Sheets and Views
	Site 3C


	MDR1206DG0010-01 A01
	Sheets and Views
	Sites 1 and 2


	MDR1206DG0010-02 A01
	Sheets and Views
	Site 3A and 3C


	MDR1206DG0010-03 A01
	Sheets and Views
	Site 3B



	MDR1206DG0010A01 SURFACE WATER LAYOUT-Site 3A and 3C
	MDR1206DG0010A01 SURFACE WATER LAYOUT-Sites 1 and 2

	Blank Page
	MDR1206FG0015 F02.pdf
	Sheets and Views
	Figure 15
	ALL 1
	ALL 2
	ALL 3






