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SUBMISSION

On the eight of January, 2001 INDAVER quoted the
W.H.O. criteria for site selection :-

STEP 1 of which was ELIMINATE UNSATISFACTORY
AREAS. Included in such areas were: Areas with Limestone
Deposits; Areas critical for aquifer recharge; and areas of High
Well Yield. All three of which apply to the Carranstown Site.

In the same document they admit that the area they
have chosen “Constitutes a Regionally Important Aquifer, which
displays both Karst and Fracture features”. Both of which
would rule it OUT on the W.H.O. cmtenaé0

N *

They then go on to state m@l@at document, that “The
aquifer vulnerability for this sﬂeﬁs‘conmdered MORERATE (By
them) under the G.S.1. guld hé‘s for aquifer protection, EVEN
THOUGH the HYDRO JOGICAL MAPS FOR THE
AREA IN QUESTION Keld in Beggars Bush) show that part
of the original site foravhich Planning Permission was sought is
actually rated as EX?QREMELY VULNERABLE and the
remainder of the site is rated as HIGHLY VULNERABLE (both
of which rule the site out on W.H. O. criteria. The maps in
question are those drawn up by the Hydrogeological Survey of
Ireland and are obtainable from their headquarters in Beggars
Bush, Dublin 4.

The E.P.A. Inspector’s report states that the
Vulnerability of the site in question is HIGH, (not Moderate as
stated by INDAVER).

The area of the site which was retrenched by Indaver
“Illegally?” from the original site for which Planning
Application had been made, is actually “EXTREMELY
VULNERABLE” and when I asked Mr. John Aherne why they
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had retrenched that area from their original planning application ,
his explanation was that the “Family” wanted to retain that
portion of the site. In view of the isolation of this part of their
lands from the remainder of their property this sounded
incredible to me, “Would it be possible therefore to obtain
affidavits from the family that this was in fact the reason for the
retrenchment, and not the fact that the area in question was
discovered by Indaver to have been “extremely vulnerable”

As you can appreciate Inspector, if the
latter were to be the case, that would be a very serious situation,
where a firm would have submitted a knowingly faulty E.I.S. in
order to obtain planning permission. So in the interests of
allowing Indaver the opportunity to clear their name of such
behaviour , can we get agents of the High Court to call to the
family and obtain such affidavits?

P
é\\‘r
\\g\
Or perhaps Indaver would gﬁggﬂ? to withdraw their
application completely? Qoéf oS
S
S

Similar inaccuracigﬁgé%ur in their treatment of “Land
surface zoning for groundwater protection” where “Inter alia”
they state in section 3.3, K DELINEATION OF SOURCE
PROTECTION ARE@EZ‘S‘\ that there areTWO areas
recommended for delineation whereas in fact there are THREE.

They appear to have INADVERTANTLY left out the
most important one . “In error perhaps?”

The first area for delineation is the SOURCE SITE (SS)
The County Meath Groundwater Protection Scheme is at pains
to point out that the SOURCE SITE is the most vulnerable and
stresses that the simple approach of using arbitrary fixed radius
method , “May UNDERPROTECT on the upgradient side”
which is all the more important here at Carranstown where the
natural flow in the aquifer is Eastward towards the sea.

Further the 100 day time of travel (TOT) is of little
relevance here where we are dealing with an Incinerator, as we
will not just be dealing with Bacteriological or Viral
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contaminants (whose life in the aquifer may usually be less than
100 days). Rather are we dealing with Dioxins whose half-life
is measured in decades, and with Heavy Metals which will also
be long term contaminants of the aquifer.

As this aquifer is now being used as a major source of
drinking water for the people of East Meath, and South Louth
(There 1s no regionally important aquifer in the whole of County
Louth!) it is essential that NO RISK OF CONTAMINATION
be allowed, as it would affect somewhere in the region of
100,000 people in the very near future.

One accident in an INCINERATOR in this site would
ruin the drinking water for 100,000 people for several
generations to come!

This type of RISK is unacceptab%@\" 'An Incinerator
such as this should not be built on a geglonally Important
Aquifer. To do so risks the lives Cgi";addthe health of approx.
100,000 people, by virtue of thgﬁa\%nage that one smgle acc1dent

could cause to the aquifer. && a0

&
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Hydrogeological Conditions
Subsoil Permeability (Type) and Thickness Unsaturated | Karst
Zone Features
High Moderate Low permeability | (Sand/gravel | (<30 m
permeability | permeability | (e.g. Clayey subsoil,}  aquifers radius)
o (sand/gravel) )e.g. Sandy subsoil} clay, peat) only)
Extreme (E) 0- 3.0m 0- 3.0m 0- 3.0m 0- 3.0m -
High (II) >3.0m 3.0-10.0m 3.0-5.0m >3.0m N/A
Moderate (V) N/A > 10.0m 5.0-10.0m N/A N/A
Low (L) N/A N/A >10.0m N/A N/A
Notes: (1) N/A = not applicable.
(2) Precise permeability values cannot be given at present.
(3) Release point of contaminants is assumed to be 1-2 m below ground surface.

Table 1.. Vuinerability Mapping Guidelines

3.3 Source Protection Zones

Groundwater sources, particularly public, group scheme and lndustr supphes are of critical
importance in many regions. Consequently, the objective o ou ce protectton zones is to
provide protection by placing tighter controls on actlvmes ﬁ all or part of the zone of
contribution (ZOC) of the source.

«Q
There are two main elements to source protection lan@Qs ace zoning:
¢ Areas surrounding individual groundwater sg@\c%s these are termed source protection

areas (SPAs) & *&\Q

N
. Division of the SPAs on the basis of thes\\?ulnerablhty of the underlying groundwater to
contamination. égf\‘
N

O .
These elements are integrated to give tfie source protection zones.

[N g i

. Inner Protection Area (SI);
. Outer Protection Area (SO), encompassing the remainder of the source catchment area
or ZOC.

In delineating the inner (S1) and outer {SO) protection areas, there are two broad approaches:
first, using arbitrary fixed radii, which do not incorporate hydrogeological considerations; and
secondly, a scientific approach using hydrogeological information and analysis, in particular
the hydrogeological characteristics of the aquifer, the direction of groundwater flow, the pumping
rate and the recharge.

Where the hydrogeological information is poor and/or where time and resources are limited,
the simple zonation approach using the arbitrary fixed radius method is a good first step that
requires little technical expertise. However, it can both over- and under-protect. It usually
over-protects on the downgradient side of the source and may under-protect on the upgradient
side, particularly in karst areas. It is particufarly inappropriate in the case of springs where
there is no part of the downgradient side in the ZOC. Also, the lack of a scientific basis reduces
its defensibility as a method.

DA apar %,/gf,i

Two-source.protection. areas-are-recommended-fordelineation: Sowrte Lile o m Léé et

i
?
!

!
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: ~Groundwater

| I/ divide

not to scale

Figure 5. Conceptdal Model of the Zone of Contribution (ZOC) at a
Pumping Well (adapted from US EPA, 1987)

3.3.2 Delineation of Source Protection Zones ' -

The matrix in Table 2 below gives the result of integrating the two elements of land surface
zoning (SPAs and vulnerability categories) — a possible totalof eight source protection zones.
In practice, the source protection zones are obtained by superimposing the vulnerability map
on the source protection area map. Each zone is represented by a code e.g. SO/H, which
represents an Quter Source Protection area where the-groundwater is highly vulnerabie to- f
contamination. The recommended map scale is 1:10,560 (or 1:10,000 if available), though a :

smaller scale may be appropriate for iarge springs.

VULNERABILITY | SOURCE PROTECTION ZONE

RATING Inner (SI) Outer (SO) !
Extreme (E) .. SUE.___ . | .SO/E B
High (H) SVH SO/H ‘ 1 j
Moderate (M) SI/M SO/M v
Low (L) SUL SO/L ‘

Table 2. Matrix of Source Protection Zones

i

. i

]

i

1

]

_ fi
i

i
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Table 2.2. Matrix of Source Protection Zones

Extrome (E) SS/E SI/E SO/E

High (H) SS/H SI/H SO/H
Moderate (M) SS/M SI/M SO/M
Low (L) SS/L SI/L SO/L

2:3:3-GroundwaterResourceProtection:Zones:

For any region, the area outside the source protection areas can be subdivided, based on the value of
the resource and the hydrogeological characteristics, inte-gight-resource-protection-areas. Sk

RegionallyEmportanty (R)’“Aquérs»’

(1) Karstified aquifers (where conduit flow is dominant) (Re)
Eissured-bedrocksaquifers:(Rf). |

(i1i) Extensive sand/gravel (Rg)

Locally Important (L) Aquifers :
(1) Sand/gravel (Lg) &
(ii) Bedrock which is Generally Moderately Productive (Lm)®
(111) Bedrock which is Moderately Productive only in LQqa% ones (L)
& s\O
Poor (P) Aquifers \Q \«
(i) Bedrock which is Generally Unproducﬂve& tfor Local Zones (PI)
(i) Bedrock which is Generally Unproduc&@e :

These aquifer categories are shown on an aqu?‘fb%@nap which can be used not only as an element of
the groundwater protection scheme but also fodsx groundwater development purposes.

The matrix in Table 2.3 below gives th‘efi:gsult of integrating the two regional elements of land surface
zoning (vulnerability categories and resource protection areas) — a possible total of 24 resource
protection zones. In practice this is achieved by superimposing the vulnerability map on the aquifer
map. Each zone is represented by a code e.g. Rf/M, which represents areas of regionally important
fissured aquifers where the groundwater is j 10derate1y vulnerable to contamination. In land surface
zoning for groundwater protection purposes, regionally important sand/gravel (Rg) and fissured
aquifers (Rf) are zoned together. as are [ocally important sand/gravel (Lg) and bedrock which is
moderately productive (Lm). All of the hydrogeological settmgs represented by the zones may not be
present in each local authority area:

'mportant.| Locally Important | Poor Aquifers
stquifers:(R),, - Aquifers (L) ®)

i Re- ; R/Rg | Lm/Lg |, LI PIL | Pu

Extreme (E) Rc/E | Rf/E Lm/E | LVE | PVE | PuE
High (H) ' Re/H | Rf/H Lm/H |, LVH | PVH | PuH
Moderate (M) Rc/M | RfM Lo/M | LUM | P/M | PuM
Low (L) Re/L. | RfL Lm/L. | LVL | PVL | PuL

13
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2.4 Codes of Practice

"The Codes of Practice contain a series of Response Matrices, each setting out the recommended

response to a certain type of development. The level of response depends on the different elements of
risk - the vulnerability, the value of the groundwater (with sources being more valuable then
resources and reyonall\f important aquifers more valuable than locally important and so on) and the
contaminant loading, By consulting a Response Matrix in a Code of Practice, it can be seen (a)
whether such a development is likely to be acceptable on that site, (b) what kind of further
investigations may be necessary to reach a final decision, and (c) what planning or licensing
conditions may be necessary for that development. The codes of practice are not necessarily a
restriction on development, but are a means of ensuring that good environmental practices are
followed.

Four levels of response (R) to the risk of a potentially polluting activity are recommended for the

Irish situation:

R1 Acceptable subject to normal good practice.

R2abe.... Acceptable in principle, subject to conditions in note a,b,c, etc. (The number and
content of the notes may vary depending on the zone and the activity).

b inciple; some exceptions may be allowed subject to the

cond\tlons in note m,n,o, etc. &

acceptablers >

%
6&

S
2.5 Integration of Groundwater Protectmn&f@es and Codes of Practice
The integration of the groundwater protection zones @ﬁi}fhe code of practice is the final stage in the

production of the groundwater protection schenﬁ @h approachmiszillustrated-for.a. hypothetical
potentially-peliuting-activity-ifthefiataxin: Té@hﬁ\ﬂr below:

Table 2.4. Groundwater Pr@ect:on Scheme Matrix for Actwnty X

URCE PROTECTION ,
VULNERABILITY Locally Imp. Poer Aquifers
RATING Site Inner Lmf/Lg | LI P! Pu
Extreme (E) R3" R2° [R2® [R2" ||
High (H) R3" R2® |R2® [R* |
Moderate (M) R2" | R2° R2® | R2Z* [RI 3
Low (L) R2° R R2* | RI RI N
- = s - > - >

(Arrows (— ‘) indicate directions of decreasing risk)

The matrix encompasses both the geological/hydrogeological and the contaminant loading aspects of
risk assessment. In general, the arrows (— ) indicate directions of decreasing risk, with the ¥ arrow
showing the decreasing likelihood of contamination and the — arrow showing the direction of
decreasing consequence. The contaminant loading aspect of risk is indicated by the activity type in
the table title.

The response to the risk of groundwater contamination is given by the response category allocated to
each zone and by the site investigations and/or controls and/or protective measures described in notes
a,b,c.d.m n and o.

EPA Export 25-07-2013:14:31:02



by
” ‘Zr.l._.

Groundwater sources, particularly public, group scheme and industrial supplies, are of critical
importance in any region. Consequently, the objective of source protection zones is to provide an
additional element of protection, by placing tighter controls on activities within all or part of the zone
of contribution (ZOC) of the source.

There are two main elements to source protection land surface zoning:
¢ Areas surrounding individual groundwater sources; these are termed source protection areas

(SPAs)
¢ Division of the SPAs on the basis of the vulnerability of the underlying groundwater to

contamination.
These elements are integrated to give the source protection zones.

2.3.2.1 Delineation of Source Protection Areas

;4(/ Three source protection areas are recommended for delineation:
firee

¢ Source Site (SS)
# Inner Protection Area (SI)
¢ Outer Protection Area (SO), encompassing the source catchment area or zone of contribution.

The orientation, shape and size of the Source Site is based on practical, non-technical considerations.

In delineating the Inner and Outer Protection areas, there are g&broad approaches: first, using
arbitrary fixed radii, which do not incorporate hydrogeoAI,OG' al considerations; and secondly, a
scientific approach using hydrogeological information a d%g.éifis, in particular the hydrogeological
characteristics of the aquifer, the direction of groundvzefgf(qﬁow, the pumping rate and the recharge.
S
Where the hydrogeological information is pogg or where time and resources are limited, the
simple zonation approach using the arbitraryciixed radius method is a good first step that requires
little technical expertise. However, it can b@%@%er- and under-protect. It usually over-protects on the
downgradient side of the source and may\dhder—protect on the upgradient side, particularly in karst
areas. [t is particularly inappropriate in égkg' case of springs where there is no part of the downgradient
side in the zone of contribution. Ae}éb, the lack of a scientific basis reduces its defensibility as a

method.

There are several hydrogeological methods for delineating SPAs. They vary in complexity, cost and
the level of data and hydrogeological analysis required. Four methods, in order of increasing technical
sophistication, are used by the GSI:

() calculated fixed radius

(i1) analytical methods

(iii) hydrogeological mapping

(iv) numerical modelling, using FLOWPATH.

Each method has limitations. Even with relatively good hydrogeological data, the heterogeneity of

boundaries must be seen as a guide for decision-making, which can be reappraised in the light of new
knowledge or changed circumstances.

2.3.2.2 Source Site (8S)

This is the innermost protection area, which includes the source and usually the operational activities
associated with water supply. It should be under the ownership and control of the local authority. The
area should be fenced off and the boundaries should be at least 10m from the source. All potentially
polluting activities not directly related to the production of drinking water should be prohibited and

10

EPA Export 25-07-2013;14:31:02



mar—— D THS TS W

care should be taken that the operational activities do not cause contamination (e.g. runoff from paved
areas, storage of fuel and chemicals).

2.3.2.3 Inner Protection Area (SI)

This zone is designed to protect against the effects of human activities that might have an immediate
effect on the source and, in particular, against microbial pollution. The area is defined by a 100-day
time of travel (TOT) from any point below the water table to the source. (The TOT varies

significantly between regulatory agencies in different countries. The 100-day limit is chosen for
Ireland as a relatively conservative limit to allow for the heterogeneous nature of Irish aquifers and to .
reduce the risk of pollution from bacteria and viruses, which in some circumstances can live longer
than 50 days in groundwater.) In karst areas where conduit flow is dominant, the TOT approach is not
applicable, as there are large variations in permeability, high flow velocities and a low level of
predictability. '

If it is necessary to use the arbitrary fixed radius method, a distance of 300m is chosen. A semi-
circular area is used for springs. The distance may be increased for sources in karst (cavernous)
aquifers and reduced in granular aquifers and around low yielding sources.

2.3.2.4 Outer Protection Area (SO)

This zone covers the zone of contribution (ZOC) (or complete catchzg;nt area) of the groundwater
source. It is defined as the area needed to support an abstractl@f)from long-term groundwater
recharge (the proportion of effective rainfall that infiltrates t th§9water table). The abstraction rate
used in delineating the zone will depend on the views of source owner. The GSI currently
increases the maximum daily abstraction rate by 50%7t¢>allow for possible future increases in
abstraction and for expansion of the ZOC in dry perlo&{ﬁ order to take account of the heterogeneity
of many Irish aquifers and possible errors in ting the groundwater flow direction, a 20°
variation in the flow direction is frequently inghuded as a safety margin in delineating the ZOC. A
conceptual model of the ZOC (or outer pr@‘égﬂ%n area) and the 100-day TOT boundary (or inner
protectlon area) is given in Figure 2.3.

s\
,\O

If the arbitrary fixed radius method isdised, a distance of 1000m is chosen with, in some instances,
variations in karst aquifers and around springs and low-yielding wells.

The boundaries of the SPAs are based on the horizontal flow of water to the source and, in the case
particularly of the Inner Protection area (SI), on the time of travel in the aquifer. Consequently, the
vertical movement of a water particle or contaminant from the land surface to the water table is not
taken into account. This vertical movement is a critical factor in contaminant attenuation,
contaminant flow velocities and in dictating the likelihood of contamination. Tt can be taken into
account by mapping the groundwater vulnerability to contamination.

'2.3.2.5 Delineation of Source Protection Zones

The matrix in Table 2.2 below gives the result of | integrating the two elements of land surface zoning
(source protection areas and vulnerability categories) —a- possxble total of 12 source protection zones.

In practice, the source protection zones are obtained by supe superimposinig the vulnerability map on the
source protection area map. Each zone is represented by a code e.g. SO/H, which represents an Quter
Source Protection area where the groundwater is highly vulnerable to contamination. All of the

hydrogeological settings represented by the zones may not be present around each local authority
SOurce.

11
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Geology of Meath

Location Pumping Rate Specific Capacity Transmissivity Specific Yield

m’ld mldim m/d )
Slarie PWNo.1=780 60 - 65 70 - 130 0.002

PWN0.2=1640 | 130- 135 150 - 200

o Curragha PWNo0.2=1320 130 60 - 130 0.002
Athboy 1 1080 "1 800-980 100 - 1000 0.075
Dunshaughlin 810 40-47 | “100-300 0.0004
" PWNo.1=115 10- 15 10- 50 0.001-0.04

Dunbayne PWNo.2=175 5-10 10~ 50

PWN0.3=335 80 60 - 150

PWNo.4=535 30-35 30 - 100
Ballivor PWNo.2=265 8-15 10 - 200 0.01-0.02
Nobber 175 . 20-30 20 - 40 0.002

Table 7. Pumping test results in Co. Meath

lithologies and hydrogeological data available the
Permian and Triassic rocks haye been classified as

Locally Important Aquifers.

"The Namurian succession in the Kingscourt Outlier
comprises thick alternating sequences of sandstones

* with shales. The sandstones are poorly cemented and .

often very weathered which increases their
permeabilities. Recent drilling (1994-1996) in the
Namurian, east of Kingscourt, found yields between
2.3 and 9.3 litres/second (200~800m?/d) in four trial

wells, indicating their potential. A public supply well @é\

aquifer in Co. Meath than elsewhere in Ireland. The
Calp is the main aquifer used for public supply in
Co. Meath, and is tapped for important public supply
sources at Athboy, Ballivor, Curragha, Dunboyne,
Dunshanghlin, Nobbegénd Slane. Some pumping test
results are summasfsed in Table 7.

d
 Well records &t Co. Meath show over 30 wells in

the CalgyieRiing over 100m?/d, including 11 yielding
ov A%-"/d. However, many wells have lesser

often as low as 10m*d. These wells are ofien
estic supplies and occasionally Council supplies,

at Kilmainham provided a discharge of 2.8 Iitre\s?g(\\%ut generally have not been tested to establish their

second (240m*/d) with a transmissivity of 15—
d. These Namurian rocks are also tentati:
classified as Locally Important Aquifers. 45\&0
. &
THE BALBRIGGAN AREA <
West of Balbriggan, the mixed Carboniferous
limestone and clastic succession to the south of the
Lower Palacozoic rocks includes some moderately
good (Locally Important) aquifers, as revealed in trial
drilling programmes in the 1980s and early 1990s.
The Ordovician volcanics have also provided useful
well yields.

THE CARBONIFEROUS LIMESTONE

LOWLANDS :

The principal aquifers are:

. “Calp™ limestones across large parts of
Counties Dublin, Meath and Westmeath.

. Dinantian limestones in the lower Boyne
valley near Drogheda.
The widespread “Calp” Limestone (Boyne

Formation, Lucan Formation, Loughshinny
Formation, Walshestown Formation) is a much better

potential output. Typical specific capacities range
from 5-150m*d/m and transmissivities from 20—
1000m?/d. The Calp in Meath has been classified as
a Locally Important Aquifer. It is generally less
productive in County Dublin.

The Dinantian limestones in the lower Boyne valley
near Drogheda are similar to those around the
Kingscourt Outlier and are classified as a Regionally
Important Aquifer, but to date they are less
extensively exploited and tested than the Calp. The
NE(RDO) report (1981) describes a borehole drilled
in this succession at Drybridge, which yielded almost
20 litres/second (1676 m?/d) for a drawdown of
27.5 m, and the aquifer transmissivity was estimated

at 160 m%/d.

Water in the limestone aquifers is always hard (usvally
over 250 mg/l, often over 300 mg/l). Otherwise the

quality is good except where locally contaminated.

OTHER LOCALLY IMPORTANT BEDROCK
AQUIFERS

Many of the Lower Carboniferous clastic rocks
(sandstones, siltstones, mudstones) are fractured
enough to have developed some permeability, but not

7]‘“!:“"“r perorn
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Geology of Meath
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enough to be regarded as regionally important ~WARM SPRINGS

aquifers. In general, they yield 0.5 to 3 litres per ~ The southern part of Sheet 13 includes part of the
second, and well specific capacities are generally ~Leinster Geothermal Province, in which a number of
around 5 to 20 m¥/day/m. springs yield slightly warm water, at temperatures of
13° to 25°C, compared with the normal groundwater

e The-argillaceous.limestones (e.g. Ballysteen temperature of about 10°C. (The remainder of the

Formation), the Silurian and Devonian slates and . . S
, geothermal province lies within Sheet 16, to the
mudstones, and the Namurian shales, although ; . .
e south.) The most notable sites are Kilbrook Spring,
fractured, generally have a low permeability. They . .
. _ Co. Kildare, which reaches a temperature of up to
often yield enough water to a well for a house or N ; . ;
. . : 25°C, St. Gorman’s Well, beside Hotwell House, near
small farm (0.2-0.5 litres/second), and occasionally, , . .
-, . . Enfield, Co. Meath, with a maximum temperature of
in major fracture zones, may yield much more. o , . .
. o over 22°C., and St. Margaret’s Spring, Co. Dublin,
However, the yield often depends on the permeability . o .
. - which reaches 19°C. Most of the others are quite
in the uppermost few metres of broken and weathered , ; g0 .
rock, and may decrease in dry spells as fhe water tepid, reaching only 14-15°C. Table 8 summarises
Y P the data for the springs on Sheet 13.

table falls.
St, Gorman’s Well has been known for centuries, and

its discharge ranges from zero in dry periods up to
14 litres per second in winter. Kilbrook Spring
resulted from excavations in an esker for ballast for
the construction of efiQéarby railway line in the 19th

QUATERNARY AQUIFERS
Locally Important Quaternary sand/gravel aquifers
are limited in extent, but can sometimes supply high

yields to boreholes; they have been successfully

exploited for irrigation of market gardens near Rush, Century. Its naturafdischarge varies from zero indry
in north Co. Dublin. Similarly productive gravel ~periods ug@jlgﬂiﬁes per second in winter. Detailed
aquifers may exist elsewhere but have not been ~ I€COK i @gme OUtf!OW of bc_>th spr'ings shows the
identified. Generally, the Quaternary aquifers are Mﬂ\'\{@ of earth tides (twice-daily changes in
exploited by many small wells and springs, and also aused by the gravitational pull of the Moon
provide additional storage for underlying bedrock é,\}égd@Sun), and of barometric pressure changes. -
aquifers. 7 The exact source of the warm waters and the details

. & &
Water chemistry in, the. Quaternary aquifers is %8@\
variable, depending on the nature of the gravel. Where

limestone material is dominant, the waters teftd tobe ~ ar® presumed to be associated with major fault zones.
& .

hard (over 200 mg/l). c®

Spring Name _ | .ﬂé;ivc_i_R;efe;éﬁcé Temperature range, °C
B‘ridue’s Well 28923 24268 13-14
Kemmin's Mill Well 28994 24328 13-15
Kilbrook Spring - 28146 24220 19-25 -
St. Gbrman’s Well 27401 24412 17-23

) Ardanew Spring 27346 24337 1214
St. Margaret's Well #1 3127924377 ’ 18-19
Macetown Spring 30517 24183 15-16
Clonee Spring 30290 24163 13-15
St. Margaret's Spring #2 | 31286 24396 8-16
Kemmin’s Mill Spring 28088 24334 14-15

Table 8. Warm springs on Sheet 13

-~ — 1 . 10 e a L Tem A

of their flow regime remain unclear, but the pathways
s - allowing these deep warm groundwaters to emerge

)
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The WHO suggest a four step site selection procedure which is summarised in

Table 2.4.

Coastal Areas Subject to Floods

Industrlal areas

Coastal wetlands

Sites of existing Waste Management
Facilities

Compatible public lands

Areas with subsurface mining

Abandoned properties

T

Lands with major highway access

Lands designated for preservation

Areas of reservoir watersheds

Lands near waste generators

Riverine areas subject to ﬂoogbgo & Population Density
Freshwater wetlands .\Q&Z@' Response time of rescue squads and
<<°: & emergency services
Areas with flood hazarQérelatlng toa | Whether the site includes critical
dam \é’ habitats or areas of potential mineral
P developments

Coastal areas for shellfish and fishing

Groundwater and soil characteristics

Areas upstream of water supply
intakes

Slope

Areas of special significance

Access to sewers

Visual corridors of scenic rivers

Transport restrictions

Existing developed areas

Structures along transport corridors

Areas for which non industrial
development is planned

Whether the area contains historic
sites

Agricultural districts

Visual impact

Feasibility of acquisition

A\DKHFPS00 1\Data\Projects\2666122 ENVIRONMENTALV0t ENVIRONMENTAL - GENERALIZ2RPO01a2.doc m
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7.2

7.3

7.4

7.6

Receiving Environment

~ Geology

The regional bedrock geology for the Platin area is taken from the geology of Meath
map as published by the Geological Survey of Ireland (GSI) and dated 1999 (Figures
7.3 and 7.6). The Carranstown Cherty Limestone (Figure 7.6) is not recognised as a
Formation or Member within the Platin Formation by the GS! publication but does
represent an important local horizon within the context of the Platin Quarry extension.

Bedrock.

Platin Quarry is excavated into the limestone bedrock belonging to the Platin
Formation (Figure 7.6). These limestones are part of the Carboniferous succession
which here occupies a synclinal structure (Figure 7.3) located between the sandstone
cored Lower Palaeozoic Massifs found to the north and south of the Rivers Boyne and
Nanny, respectively. Namurian aged sandstones and shales of the Walshestown,
Balrickard and Donore Formations occupy the axis of the syncline. The limbs of the
east-west trending syncline consist of Dinantian age limestones of the Platin, Clonlusk
and Mullaghfin Formations. The Slane (just off Figuge 7.3 to the north) and Nanny
Faults bound the northern and. southern edg\ge of the graben like structure,
respectively.
0\* Qg*\

The Platin Formation consists of crinoid Joidal grainstone and packstones. To the
east of the existing quarry the Plat ation contains abundant dolomite and is
unsuitable for cement manufacturq\ é'to the high magnesium content. Westwards,
the presence of the Carranstownc herty Limestones together with the property
boundary and the adjoining . i® road define the outline of the proposed extension
(Figure 7.6). The Capgansfown Cherty Limestone is unsuitable for cement
manufacture due to the hig csilica (SiOz) content and associated high abrasiveness.
The=Carboeniferous-su ession-at-Platin dips™ to"the*n’é?tlﬁfé’ét‘ta\’ﬁérds the- synchnal
axis-andis- fraversed-by~faults=trending=north=northwest~by-south:southeast.., The
faulting has no appreciable effect on the limestone chemistry except for local patches
of dolomite in the fault zones, but in the quarry area the faulted areas are generally
weaker and tend to have abundant solution fissures filled with clay and rubble.

The limestones- at*Platin“diSplay a range "of“Karst featares particularly in the
bench-levels-where-the-solution-features-are~generallyfilled - with “clay “and riibble.
Immediatelyto-thenorth-of-thequarry-at Cruicerath-the local drainage discharges into

,a-swallowholeand émergesinthequarry-face-south of the intervening public road.

Ovérburden

The rock surface outcrops in the areas shown in Figure 7.7. Elsewhere the bedrock
surface is covered by a variable thickness of glacial till. The overburden contours
presented in Figure 7.7 indicate a zone of thick till cover passing from Duleek Village
and extending into the eastern edge of the proposed extension. In the west of the
extension area the glacial till is of the order of 5m thick and this increases eastwards
to where the overburden is thickest (over 20m) immediately behind the present quarry
face as indicated in the cross sections A-A’ and C-C' of Figure 7.4, presented in
Figure 7.9.

Page 7-1
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This additional quarry discharge poiht is intended as a mitigation measure to minimise
-any impact of the quarry dewatering on the low flows in the River Nanny immediately
downstream of Duleek Village.

Groundwater.

7.23 Geologically, Platin Quarry is located in a narrow band of Carboniferous aged
limestones that-are bounded to the north and south by older Lower Palaeozoic
sandstones and shales. The Platin limestones connect westwards with the limestone
plains of Meath and extended eastwards to outcrop along the Irish Sea between
Termonfeckin in the north and Laytown in the south. :

7.24 The:Rlatin-limestonesTeonstitte™a Feqionally imporant aquitet_while the enclosing
* Lower Palaeozoic strata have little regional groundwater potential. Groundwater
within the limestone aquifer flows towards the east coast and either discharges directly
into the Irish Sea or into the River Boyne and River Nanny systems as base flow. The
pumping of groundwater from beneath the quarry to maintain dry working conditions
has altered the natural groundwater flow regime around the quarry. Some of the
groundwater that would previously have discharged into the two rivers as base flow
has been intercepted beneath the quarry and this groundwater is now discharged to

the River Nanny at the licensed outfall. ‘

7.25 This proposal to extend the quarry as indicated in the plans and cross sections will
result in an increased dewatering rate as the final quarry floor area is effectively
doubled. The increased abstraction will further alter the natural groundwater flow
regime around the quarry with the scheduling of this further reduction in the water
table and increased dewatering rate being determined,&% the quarrying programme
over the life of the quarry. 0@@

: \\ .

7.26 The available reserves in the extension \ggp%ﬁon through a series of benches
similar to the practice in the existing quary’ with the final floor level of minus 20m
below OD being the same over the totalgXgavation. The scheduling of the benching
operation in the extension will allow (@*\Q & economic mixing of overburden stripping
and the excavation of the usable h@gﬁne reserves. The position of the water table
at the completion of the present- @\ry permission is indicated in Figure 7.9. The
extension of the quarry area wéfg rds will entail a further lowering of the water table
in this direction as the floor gﬁersects the water table position maintained for the

present permission. o¢\
S

7.27 The wetland at Duleek C%?nmons is dependent on the local water table and the inflow
from the Commons River. The measured groundwater contours around the margins
of the wetland indicate that it receives groundwater from spring risings located within
the marshy area. The outflow from Duleek Commons was historically directed to a
corn mill to the north east of Duleek village. Today, the outflow is directed through the

village and discharges into the River Nanny.

Data Base

7.28 The available groundwater data base includes records from:40:boreholes-completed
on company property and on adjoining public lands details of which are tabulated in
Appendix 2-2 for reference and located on Figure 7.4. In:addition, information is
available-from:seme"557privaterwellsz(Figure 7.5) located around the quarry ‘of which
20 are reporied in use while the remainder are no-longer in use. Details of the private

wells are given in Appendix 2-2.

7.29 Groundwater level monitoring has been undertaken at Platin since January 1996 and
~ the available data is presented in Appendix 2-2 for both the Company monitoring
boreholes and the private well network. The company has an active groundwater

Platin Quarry Extension EIS 2001 Page 7-4
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* Future Groundwater Flow Pattern at Platin

7.37 The present groundwater flow pattern around the Platin excavation will continue to
change as the quarry floor is progressively deepened under the existing permission
and subsequently as the floor is extended westwards under the current proposals.
The availability of the current and historical groundwater levels from the Platin area
provides the necessary data base on which fo evaluate the impact of the current
dewatering programme on the groundwater flow regime and to predict the likely
scenario resulting from the dewatering of the proposed extension. This information
has been incorporated into the design of the excavation by limiting the westward
extend of the final quarry floor (-20m 0.D.) and the —5m O.D. floor level, to minimise
the potential impact on Duleek Commons. The longevity of the monitoring record and
the availability of monitoring boreholes away from the excavation adds considerable
confidence to the analysis of the groundwater flow patterns both presently and into the
future. Of equal importance is the extended time frame over which the proposed
extension will take place, which will allow for the continued momtormg of the water

table and comparison with the predicted scenario.

7.38 Lowering the water table to -20m OD at the existing excavation with an abstraction of
some 7,000-9,000 m¥/day will have the effect indicated in Figures 7.9 and 7.10 with
the cone of depression extending further away from the excavation. The deepened
cone will retain the same gradient as presently measured between the quarry margins
and the nearby monitoring boreholes. The observed ridge in the water table will
remain between the quarry and the River Nanny. This will ensure that there should
not be any leakage through the bed of the River Nanny and that the pumped
groundwater will continue to provide a positive gai'in the base flow in the River
Nanny downstream of the quarry discharge. The@smve gain will be due to captured
groundwater flow from the River Boyne cath {§g|

7.39 Extending the quarry floor westward reqmre a progressive increase in the
abstraction rate as each new benc bened over the lifetime of the reserve. A
review of the company's lntegrateq) on Control Licence will be required when the

-20m in the proposed exte an abstraction rate in the range 14,000-18,000
m®/day will be required. The $ iting cone of depression will be elongated along the
line of the extension as md\m@ ed in Figure 7.9. This will have the effect of moving the
capture zone of the Plalin excavation westwards towards the Commons River
catchment. However, éééilctmg the development of the final quarry floor (-20m 0.D.)
and the -5m O.D. ﬂéor leve! to not less than 700m and 300m respectively from the
western property boundary has the effect of maintaining the wetland catchment.

abstraction rate nears the 15, qé% m‘/day permissible. At the final quarry floor level of

The groundwater abstracted from the quarry is partly used in the cement making
process while the remainder is pumped directly to the River Nanny. As the dewatering
operation is based primarily on deep water wells, the discharge water tends to have a
good colour and to be free of suspended solids. These:showthie pliiped water to be
astypical limestone-groundwater-displaying-an-elevated-hardness and a pH of 7:2.
The=pumped=groundwater~meets=potable=standards-for-the ‘parameters tested and
.shows=no=sign=of-contamination=as»a-result-of=thequarrying or- cement: -making
operationsz=

Surface Water Quality

7.41 Chemical analyses of samples taken from the River Nanny in July 1996 at locations
immediately above and below the quarry's discharge are given in Appendix 2-2.
These indicate that the summer flow in the River Nanny has broadly the same
chemical character as the groundwater pumped from the Platin limestones. In this
situation, the flow in the River Nanny is dominated by groundwater discharging from

Platin Quarry Extension EIS 2001 Page 7-6
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