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Submission to the EPA Oral Hearing on a Proposed Landfill at Nevitt
by Patrick Boyle, BE.

Hydrogeology
[ntroduction

This brief submission highlights the obstacle to the proposed landfill
at Nevitt posed by the presence of horticultural wells operated by Thomas
Kerrigan, Tim Bergin, John Thorn and Thomas Moore - all significant
horticultural processors in the vicinity of the landfill, and the risk posed by

surface water discharge to the Courtlough River local irrigation system.

Source Protection Zones

&
The GSI Groundwater Protection Schemeg@ﬁgeciﬁes that the distance
from a source of pollution to a Groundwatgy Source is measured from the
- - . . O.4d 5
point at which the contaminant comes 1gy‘ﬁ§iﬁtact with the groundwater. In
the case of a landfill with low vulne@ﬁity subsoil the Response Matrix
gives R4 for the SI (Inner Source Pgdigction Zone, TOT < 100days) and R3
for the SO (Outer Source Prgteetion Zone, ie. within the Zone of
Contribution which normally é%@\]ds to the up-gradient water divide). The
point of contact with the gr,gifhdwater in this case therefore lies directly
below the landfill at a depégx%\f some 10m or more.

Groundwater flow patterns in gravel and rock faults.

The Groundwater flow patterns in the gravels and rock faults below
and in the vicinity of the landfill are unknown. Dr Paul Ashley has indicated
that due to the complexity of the site a computer model analysis would be
required, and that the normal UK programme, LandSim, cannot be of use
because the liner is below the water table. We cannot therefore hope to come
to any immediate conclusions based on the EIS regarding the potential
contribution of these features in the determination of either Inner or Outer
Source Protection Zones, except to say that the geophysical and borehole
data to date, and the evidence of Dr Ashley, Mr. Kevin Cullen and Mr Tim
Begin clearly indicates that they are significant.
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Bog of Ring public water supply

The GSI have indicated that there is insufficient borehole data in a
critical area north of the Five Roads to allow for an accurate determination
of the position of a water divide. The applicant’s assertion that they have
done so cannot therefore be relied upon.

The calculation is further complicated by the fact that the valley is of
very low relief and the bedrock is overlain by a continuous layer of gravel
constituting a distinct separate layer saturated with groundwater and
stretching from below the landfill all tShe way to the Bog of Ring wellfield.
This gravel layer has been comprehensively illustrated by Mr. Kevin Cullen
at the Oral Hearing. This aquifer is confined and would in places deliver
water to the surface without pumping, as at borchole BGB1. There is hardly
any doubt then that all indications at present then are that it would b capable
of delivering water through the gravels to the Bog ogﬁing.

v\\

The EIS and the applicant’s replies th‘the\EPA have failed to address
the issue of the possible contribution of &ﬁgﬁ: gravels below the landfill to
the Bog of Ring Zone of Contrlbutlol@%‘ﬁ in particular whether or not the
landfill would lie within the S @ the public water supply with a
corresponding R3 response. 8 &\

&, ~§\

John Thorn’s horticult A}dﬁ well

This well has an éétimated yield of 750,000 I/day and supplies water
principally to a vegetable washing plant at Thorn’s farm which is situated
some 400 m to the immediate North east of the landfill footprint. Mr Kevin
Cullen’s interpretation of the gravel depth at that location indicates a figure
of between Om and 5m ad a continuous connection with the gravels below
the footprint.

The EIS fails to attempt an analysis of the possible contribution of the
gravels beneath the proposed landfill to either the SI or So of this adjacent
well, but given the conditions as outlined, the response may well be R4 or
R3.
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Thomas Kerrigan’s horticultural well

_This well has an estimated yield of 1,900,0001/day and a working
pump capable of delivering circa 600,000 1/day. It supplies water to a
medium sized vegetable processing plant supplying supermarket chains and
institutions.

Again no attempt has been made within the EIS to ascertain whether
the extensive and deep grave deposits beneath the southern landfill footprint
arca could form part of the Zone of Contribution of this well.

The well is located some 900m directly to the south of the footprint
and within the Annsbrook landfill site section study area. Selected borehole
and Geophysical data from this study is attached, along with relevant data
from the EIS for the Nevitt site.

&

During this Oral Hearing I questioned tg@\)applicant regarding the
evidence contained in the EIS geophysics toghs?})robable presence of a Fault
Line running North South below the Jghgfill footprint — a feature also
mentioned by Mr Cullen. If it is a I‘du&@ﬁ% and given that it points directly
towards Kerrigan’s well, it may weli°ké responsible for the very high yield.
The probable connectivity bekf%sf?n the landfill and Kerrigan’s and
consequential imput to the Zo"ﬁo sof Contribution of this well has not been
established in the EIS but agzgﬁl the resultant outcome of such a study might
well yield an R4 or R3 res&&se

Similarly the geophysics or the southern end of the landfill site and
the northern end of he Annsbrook site would indicate a possible contribution
by the gravels below the footprint to the Zone of Contribution of Kerigan’s
well.

Thomas Moore’s and Tim Bergin’s wells — Important water sources

These wells fulfil extremely prominent roles in the local horticultural
industry- Moore’s because of its long established reputation and Bergin’s
because of its pivotal role in the local irrigation system as outlined below.

The EIS fails to recognize their value in its risk assessments as with
all other horticultural wells mentioned above.
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Landfill surface water runoff and the Courtlough River horticultural
irrigation system

An important, locally devised, crop irrigation system has been in use
on the lower reaches of the Courtlough River for some time - the details of
which were outlined to the hearing by Mr Tim Bergin. Crops irrigated
include “the largest lettuce production facility in Ireland™ a “high risk™ crop
requiring only the purest of potable water. Unless this level of purity of
surface runoff can be guaranteed, taking into account the cumulative effect
of operations at the proposed Nevitt landfill, including the clean-up of an
illegal landfill, together with runoff from Murphy’s Environmental existing
landfill, produce from this entire area will be at risk and/or the entire
horticultural enterprise may have to cease.

Conclusion
&

The risk to the horticultural industry pr%&nted by landfill surface
water runoff into the Courtlough River haso(@%\‘bccn adequately assessed in
the EIS. F°

S
R

The risk to the horticultura%y*%@ustry through the contamination of

local wells has not been adcqua%gqu@ﬁsessed in the EIS.
E

The contribution of grcévcls and rock faults to the Zones of
Contribution of water sourg\g in the vicinity of the proposed landfill has not
been assessed in the EIS. guch an assessment, as stated by Dr Ashley, would
require computer modelling of some complexity. The outcome of such a
study might well be an R4or R3 categorization for this site, and the project

could therefore not proceed.

In the absence of this vital computer modelling and the level of risk
present, and having regard to the Precautionary Principle, I cannot see how
the EPA can allow this project to proceed.

References
Marked maps, and selected borehole and geophysical data from the

Fingal County Council Landfill Site Selection Study, July 2004 and the EIS
in relation to Kerrigan’s well are attached.
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GROUNDWATER MONITORING DATA

b IGSL

Contract: Dublin Landfill Sitting Scheme
Number: 9716 '
Client: Fingal County Council
Engineer;  RPS-MCOS Ltd.
Borehole/ Standpipe Water
Orillhole | Response Zone | Level (m bgl)
(30.7.04)
ARCY 11 to 20 4
ARCH 12 10 20.85 2.62
ASAZ 391w 7.7m 1.42
ASA3 2.7 3.7m 1.52
ASA4 3.6 to 5.6m 2.51
12 to 13m ERE:
ASASA 3.6 to 5.6m 1.46
810 14m 1.4 .
BRC1 27 10 34 4.67 N
BRCZ 9.7 to 187 364
BRC3 1110184 31.84
4.03
BRCA4 7.6t011.3 0.41
6GBY 22 to 24m artesian
BGR2 8510176 7.57
2106.5 65.19
BGB3 14 10 24m 3.84
210 12m 4.03
BSAY 16.5t0 17.5m 2.8
BSAZ 5.4 to 7.4m 2.85 &
BSAJA 16 to 17/m 9.29 q,Lr
BSA4 2to12.3m 2.51 6&
 BSAS | 64t069m | 413 S I\ P R
CRC) 6.7510 14.75 1.05 <O
CRC2 | 13.351023.35 5.68 >
CRC3 11.51024.2 2.2 \\}QO'
CRC4 | 23103205 1.27 NI
CRCS 234101324 14.2 NS
CSA1 210 6m 2.2 ¢.§
CSA2 2t07.9m 1.75 S
CSA4 1.7t07.7m 173 ECL
23 to 32.05 1.75 (PQ
CSAG 10.4 to 15m 35 N
csA8 | 10.21013.5 9.16 &
14.5 to 16.5m 216 |
cGe2 21010 2.85
15.2w018.2 4.49
CGB1 2105.5m 8.4
71010.5m 14.12 |
0GB1 16.5 to 24m 1 -
2 to 10m Q.65
DRCZ 2t017.6 Artesian
PRCI 12.510 21.5m 0.51
DRCA 6.7 to 9.0m 1.79
8.84
DRCS 4 10 40m 5.6
DRCG 6.3 1015.3m 0.49
DGB2 2 to 10m 2.03
1310 22m 4.99
DSA1 10.5 to 14.7m Artesion
0DSAZ 110 2m 1.3
DSA3 7.7 10109 Artesian
DSA4 510 9.95m 425
DSASA 1.5 to 5.8m 1.87
DSAG 4 to 10m Artesian
DSA7 3to11.5m 0

Hotes:

ro
(DN

EPA Export 26-07-2013:01:20:33
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AS BUILT SURVEY DUBLIN LANDFILL SITTING SCHEME

BH NO.

ARC1
ARC4
ASA2
ASA3
ASA4
ASAB
ASAS
ASA7
ASAT7A
BGB1
BGB2
BGB3
BRC1
BRC2
BRC3
BRC4
BRCS5
BSA1
BSAZ2
BSA3
BSA4
BSAS
BSA6
CGB1
CcGB2
CRC1
CRC2
CRC3

CRC4

CRCS
CS5A1
CSAZ
CSAZA
CSA3
CSA3A
CSA4
CSAS
CSASA
CSAG
CSA7
CSA7A
CSA8
DGB1
DGB2
DRC2
DRC3
DRC4
DRCS
DRC6
DSA1
DSAZ
DSA3
DSA4
DSAS
DSAG
DSA7?
DSA8

EASTING

259636.177
258466.580
259507.278
258792.845
258036.207
321751.589
258591.153
258364.467
258358.654
257899.744
257277.005
257144.704
257838.276
256749.851
256495.916
256513.260
257260.770
257564.181
256666.825
256309.515
256616.663
257143.291
257391.254
254358.537
254358.547
255056.667
254525.782
254784.153

253823.821

253553.997
255251.755
254725.700
254731.246
254853.839
254854.900
254598.486
254301.113
254294.073
254110.491
253904.790
253910.872
253344.783
258091.782
256022.598
257009.653
257997.726
256241.373
256228.790
256604.649
258825.773
258931.268
255925.300
255925.268
256914.292
256402.978

256298.635

258310.811

NORTHING

320839.326
322120.622
321152.801
321268.993
321750.532
258031.700
322181.447
322060.692
322061.344
318109.860
318138.248
317314.900
317476.680
316994.349
317838.752
318174.240
317526.491
317457.546
317542.890
317589.259
317972.022
317309.718
317736.974
317841.967
317841.833
317663.026
317933.560
318527.493
317592.859
318092.919
317249.481
317302.946
317304.944

RL
78.662
70.008
76.786
82.280
74.563
73.523
67.734
73.487
73.367
43.919
40.053
62.184
59.340
56.151
38.224
30.056
56.889
59.186
48.760
41.704
34.171
62.251
49.926
30.222
30.208
34.021
31.852

285N
s3x874
< 87,610
& 37.499

317726.595 &  33.705

317731.600°
318333.526
317662.862
317663.839
317226.118
317913.804
317917.265
317666.766
313479.683
312817.939
313547.747
313027.103
313687.302
312776.950
312492.390
313060.321
313709.188
312155.402
312155.384
312794.852
313219.620
314141.319
312874.250

33.800
28.093
32.165
32.079
34.513
28.742
28.784
285 E1
98.715
77.290
77.982
99.885
75.040
81.081
81.328
109.372
99.029
78.461
78.468
84.650
75.946
68.225
113.449

&

(;\Qé

N

S
27.870 &
2?-6@?&

EPA Export 26-07-2013:01:20:33



REPORT NO: 9716 | GEOTECHNICAL BORING RECORD | IGSL Ltd. o
CONTRACT : Dublin Landfill Siting Study Gen2aslslies S L&
CUENT:  Fingal County Council GROUNDLEVEL (mQD) 37.0 DATE STARTED:  01/06/2004
ENGINEER: RPS-MCOS 'BOREHOLE DIAMETER (mm) 200 DATE COMPLETED: 02/06/2004
5 BOREHOLE DEPTH (m) 6.10 ' '
INATES : E 25525176 BORED BY: G Roberts
CO-ORDINATES N 317249.48 CASING DEPTH (m) 4.50 _
SAMPLES _
5 - & E | :‘5 o ~ E ::j
x DESCRIPTION & | 2| E| 2 |2u|E |93 22 o 3
& | G la8| & w3 |38 | belug | S8 |2&
8 5 w E| O Tz r|oE|E & B o » o
N o | o - -
| _Topsor 36.87 | 0.20 [ L1462 | B | 0.20
Brown slightly sandy gravelly CLAY L1463
Ly L1464 | B | 1.00
L1465
S B L1466 | B | 2.00.| C=19 —
Stiff grey sandy gravelly CLAY -
d - L1467 | B | 3.00 =
Very stiff grey slightly sandy gravelly CLAY .
with some cobbles H
L1468 | B | 3.50 u
& o
- L14§%| B | 4.00 -
{@470 -
o ]
C=51/ -
255mm I
= L1471 | B | 5.00 =
C=25/ =
Tl e e e 35mm ]
End of Borehole at 6.10 m
-7
] Iy £V
A VIS KO0 /£
- o
L 1P
Hard Strata Boring / Chiselling o Water Strike Details )
From(m)] To(m) | Hours | Commenls Wateri Casing| Sealed| Rise ! Time Comments
260 300 | 150 1. i i Strike| Depth At To .
3.50 390 i 1.00
4.60 500 | 150 \ !
5.00 540 1 125 !
5.90 6.10 1.75 |
B Groundwater Observalions
I N Hole |Casing[Depth ' T
Standpipe Installation Details ___________j _"_Date Depth | Depti ___ﬂ_lsii_.—_c.o__mmem?__.___.._
Dale Tip Denihi RZTop | RZBase | Type 1/06/2004 | 0.00 - - Damp at
SO0 510 555 =R .} p- _:J' . I amp at end of day

Remarks:

EPA Export 26-07-2013:01:20:33



_ L9
REPORT NO: 9716 | GEOTECHNICAL BORING RECORD | IGSL Ltd. |
—~ ‘ - BOREHOLE NO: csAz
CONTRACT : Dublin Landfill Siting Study . ) Sheet1of1
CUIENT Fingal County Council GROUND LEVEL (mOD) 37.61 [DATE STARTED:  26/05/2004
ENGINEER ©  RPS-MCOS BOREHOLE DIAMETER (mm) 200 DATE COMPLETED: 26/05/2004 |
- : = © 6.00 :
CO-ORDINATES : E 254725.70 BOREHOLE DEPTH (m) BORED BY: G Roberts
B " N 317302.95 CASING DEPTH (m) 4.50 -
- SAMPLES w
4 B2 1 E[ & [y Be | % |3,
z DESCRIPTION cal 21 8|82 |55 g S 52
& go| & |u3 38 Gle8 | 28 |25
w @ E| o nc_i @ o E En:____u_:_ﬁ n D
TOPSOIL
- 37.11]0.50 | L1447 | B | 0.50
Brown/grey sandy gravelly CLAY
1) y & i 3661|100 |L1448| B 1.00
Stiff grey slightly sandy slightly gravelly oL L1450
CLAY with occasional cobbles and boulders SOE L1451
£oiey L1449 U | 1.55 100%
g o5 L1452| B | 200 | c=19 NR
B L1453 | U
o] L1451
..-x ;
. i L1454| B | 300 | C=26
“;? L1455 :
BRI
r%'.‘,?". .
S X4
Fow s NN .
4 by L145@F B | 400 | C=26
r ! 1
Ok N
DL F &
g WS
P55 O S L1458 | B | 5.00 | C=25
| s) K & .
WL § L1459
RSB
- NP 32.11( 550
OBSTRUCTION - possible boulder @Q 5 N
b3 .)Qo
[S RIS
e f. %2221 31.61]6.00 Cc=22
End of Borehole at 6.00 m &
00
7
- B
X
I
-1p
——— ~ 1 -
B Hard Strata Boring / Chiselling Water Strike Details
b i Water] Casing| Sealed] Ris :
L _;%ml_lgc{’gi f;l%térs Commenls : B lg}g Deullhg i To | Time Comments
|
! ‘I S G dwater Obs ti
roundwate en/alions
N | e e . Dale | Hole | Casing] Depth id Comments .
S ‘Standpipe Installation Details Depth | Dept ater B -]
‘_LDale _|_TipDepth| RZTop | RZBase | Type ‘ 26/05/2004 | 6.00 450 - Dry at end of day

EPA Export 26-07-2013:01:20:33
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i - , BORETOLE NO: | 7 7
CONTRACT : Dublin Landfill Siting Study | - Sheot 1 of 1 CSA3A SO
CLIENT ; Fingal County Council GROUND LEVEL (mOD) 33.80 DATE STARTED:  21/06/2004 l
ENGINEER: RPS-MCOS . | BOREHOLE DIAMETER (mm) 200 DATE COMPL_ETED:?HDSIZDM
L ~ | BOREHOLE DEPTH (m) 4.30 ]
CO-ORDINATES : E 254854.90 : :
N 31773160 | CASING DEPTH (m) 430 BOREDBY: P Thomas
SAMPLES ) N l
DESCRIPTION = ur = = )
5 590 5 |2 |Ee|E (33| £8 |22
& mE| 8 | ¥2 |37 | BE(Z¥ | 28 |E& |
TOPSOI 1
ERSEt 60| 0.20
Suff brown slightly sandy gravelly CLAY with
cobbles I
- K7833| U | 1.00 60/100%
DeE;bro'wFa-g_]rey fine to coarse GRAVEL s el
-2 K7834| D | 2.00 l
Stiff brown sandy gravelly CLAY 130450 I
N K7835| U | 3.00 68/100% I
K7836| D | 3.50
[ K7837| D | 4.00
_ é\gl
End of Borehole at 4.30 m o o E 6{9 '
S
£ «O
i N
Sl l
S
Q&
P é
SIS
A I
& & A\\
N
\0
S i
K\é\
OO
4| l
-8
: |
f‘!l’ R [ i |
~ Hard Strata Boring / Chiselling - Water Strike Details I
From (m): To(m) | Hours Commenis B Water, Casmg 5937&"] R'S‘-‘ | Time T Comments ;
210 | 220 0.33 I T | Strike; i |
420 ¢ 430 | 150 ; f l
i i ! 5
j l
J_ N i i , gr()undwdter Observations B
o Standpipe Installation Details o Eate Ho;l?\ [?gé?f? D&gigrtd Comments l
[ Date "T" Tip Depth | RZTop | Rz Base | Type I L [ —
{
IL.____,__[__A._M.__ - — ] N S R S S ]
Remarks; I e e —— - I




REPORT NO: 9716 | GEOTECHNICAL BORING RECORD | IGSL Ltd.
i BOREHOLE NO:
| CONTRACT : Dublin Landfil Siting Study | S
| CLIENT - Frngal County Council GROUND LEVEL (mOD) 28.09 gATE SLARTED: N 09/06/2004
ENGINEER : RPS-MCOS BOREHOLE DIAMETER (mm) 5210300 ' DATE COMPLETED: 11/06/2004
—_— BOREHOLE DEPTH (m) 2 .
E 254598, -19 BORED BY: M Collins
| cooromaTes : | 280005 CASING DEPTH (m) 9.30
T h ' T = _ SAMPLES - > w
= o o El ¢ |uw ] 3 ~ & & 0
T DESCRIPTION z Y 5| £ B g, é =5 e 2 g 2
b g lmel & |63 |3t|ac|ud | 28 |E%
& RERK E| &5 | FlB8E|a® @ o w o
"n ToPsOIL N
I 27.69| 0.40
" Brown sandy CLAY
A 27.29|0.80
. Stiff brown sandy gravelly CLAY with occasional 324 8 | 1.00
cobbles 325
) 326 | B | 2.00 | c=28 §
327 ﬂ
TR — : . 25.69 | 2.40 H
Hard black sandy gravelly CLAY with occasional H
cobbles 1
[ 329 | B | 3.00 80% E
3‘ 330 u
a3t .
[
oF |
A & C=60/ §
. 1 H
(@ & 95mm i
S & i
FZINE 1
B F
& ]
NG ) {
O 334 B 5.00 { C=58/
O g
1 é}OQ\QF\ 335 85mm i
Q
S I
TB 337 B 6.00 100% [ ]
338 U ]
342 F
1
- 339 B | 7.00 | C=29/ i
340 45mm L
]
§
B 341 8 | 8.00 | C=43/
342 120mm
o L
........................... 18.79 | 9.30
End of Borehole at 9.30 m
b ‘L
| N ,_l H - _ .
~ Hard Strata Boring / Chiselling _ Water Strike Delails i -
From (m); To(m H ~Comments Water| Casing| Sealed| Rise | Time Co nents
nim, Tolm)  Hours BRI | ke Deptiv| AL_| To B
8.80 9.00 1.50 |
2.00 9.30 0.75
I B Srendwale 05 ]
- Groundwaler ervations o
S E— I ~ Date | Hiole TCasing| Depth Comments
__Standpipe Installation Details ) Depth | Depth| Water : S
( Date | TipDepth| RZ Top RZ Base _Type
1/06/2004  7.70 .70 780 S
1/06/2 9.30 | 9.00 930 o A 1 N

EPA Export 26-07-2013:01:20:33
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REPORT NO: 9716 | GEOTECHNICAL BORING RECORD | IGSL Ltd.
[ - ' BOREHOLE NO: CSAS5A
CONTRACT : Dublin Landfill Siting Study _ Sheet1of1 °
s : GROUND LEVEL (mOD) 32.08 DATE STARTED:  10/06/2004
CLIENT : Fingal County Council .
CGINEER: RPS.MCOS BOREHOLE DIAMETER (mm) 200 DATE COMPLETED: 14/06/2004
- : i 7.20
O ORDINATES - E 254294.07 EESEE AL R ) BORED BY: J O'Toole
" N 317663.84 CASING DEPTH (m) ____(?iﬂ o
] ) ' , ' = _ SAMPLES - -~ w
3 o = x w @ ~ b & wn
= DESCRIPTION e | | z| 8|3,z |63 | 23 g 2
- 3 ﬁ 3 o w o= o a _|g=n o o < |‘5
% 8 | 28| 8|82 |3r|BE|a @ @ & 8
_0 e ——— & I — -
TopsolL . 4 31.88|0.20
Very stiff brown sandy gravelly CLAY
-1
2 =g
Hard black sandy gravéhy CLAY with occasional LAY T
boulders sl
= ,
L 4 e
'._-.
[ e
L6 é\ by U
R
O o
LS =
oa P
B
502D
%_.9,;-9 7317 | D | 6.80
= LR C=R
e ccccocsscczocccoe=cc ccscocoossscns= 235 5488 7.20
End of Borehole at 7.20 m
L o
L of
10
- B 1 I L
B Hard Strata Boring / Chiselling ) Water Stfike] Deiallsr -
From (m)] T ' C ents Walerl Casing| Sealed] Rise | Time Comments
240{ ) ;ég‘) l;o;grs ommen =i Dp_th_-l fr 3 l i Com ments _l
3.50 580 1.00
6.30 6.40 1.00
6.80 7.20 250
L deserators :
roundwater Observations o
——— - \_’_'_ B ’J " Date | Hole [Casing[Deptht Comments
__Standpipe Installation Details " | Depth ater ! ]
| Date | TipDepth| RZTo RZBase | Type | L

EPA Export 26-07-2013:01:20:34
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REPORTNO: 9716 | GEOTECHNICAL BORING RECORD __| IGSL Ltd. 2 2
- ¢ - - ' ' ' BOREHOLE NO: CSA6
CONTRACT : Dublin Landfill Siting Study Sheet 2 of 2 S
—— . - GROUND LEVEL (mOD) 34.51 DATE STARTED:  28/05/2004
CLIENT : Fingal County Council
ENGINEER : R;g,-MCQS BOREHOLE DIAMETER (mm) 200 DATE COMPLETED: 04!060004
———  E — BOREHOLE DEPTH (m) 15.00 } _
. E 254110.49 BORED BY: M Collins
CO-ORDINATES * 4 517226 12 CASING DEPTH (m) 1350
T - : T T2 | _ | SAMPLES v ~ w
=] 5 € e | w :'_'3 i ~ & £ 9
z DESCRIPTION S-z| B3| |68 | ¢3 o4
& ol Eles |38l 122 | 98 |2k
% o El & w2 |G| 0E| T @ @ = W
*Pery stlf dark brown shightly sandy slighty M0308 e
gravelly CLAY with cobbles and boulders
L S e, M0309| B |11.00
SN Mo3io| U
M0311 ]
—Brbwn silty?AND o ' =
L } S . o M0313| B |12.00| C=60/ =
Hard grey slightly sandy slightly gravelly CLAY Lok MO314 160mm =
with pockets of silt, cobbles and boulders P -
L 1h O M0315| B [13.00 -
MO0316 =
& -
s MO03 14.00| C=24/ =5
i \\M§§\18 10mm -
=

L — === - - - ===

| |
t [ R

Hard Strata Boring / Chiselling Waler Strike Details -

From (m)| To (m) Hours Comments N Water| Casing| Sealed] Rise | Time " Comments |
2.50 300 050 T i Strike| Depth | At To . _ R
10.00 12.00 2.00 i
12 00 14 00 300 1
14.00 15.00 3.50
1 [ RS NN NN N P
L i S ...,%Qumﬂéﬂ_obsewaﬂgné___ I
—_—————————— S at Hole asing| Depth t C
. (] omments
(B Standpipe Installation Delails L . Df"‘ Depth_| De;@ ater | T
_Date | TipDeplh| RZ To RZ Base Type 1/06/2004 | 10.00 5 450 | Startof day
/06/2004  15.00 'TE‘WD*‘ 1500 1""‘5%_" 3/06/2004 | 14.00 - 6.80 | Stactofday
o o 1/05/2004 6.00 300 | 450 Startofday

EPA Export 26-07-2013:01:20:34
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REPORTNO.  |9716 | GEOTECHNICAL CORE LOG RECORD " ((; | IGSL Ltd.
e DRILLHOLENO: cGB1 .
) tlina Stud
CONTRACT- Dublin Landfill Siting Study SHEET: Sheet 2 of 3
CLIENT: Fingal County Council CORE DIAMETER (mm): 102 DATE STARTED:  17/06/2004
ENGINEER:  RPS-MCOS GROUND LEVEL (mOD):  30.22 | DATE COMPLETED:18/06/2004
CO-ORDINATES:  254358.54 INCLINATION (Degrees): 90 DRILLED BY:  miLL ENIUM
317841.97 FLUSH: Polymer Gel LOGGED BY: D%___ _
£ &
El £ s 3
XL = = ) s
T ) [a)
E - Fracture S Q e EJ GEOTECHNICAL DESCRIPTION
= u Spacing (mm) a = = ® | w
y s & | 9| 8|g|F|2
= % o 9 3 = = > |
I x| 2| 8| & = 2 < | E[Z2(8
2l 2 5518l - J8|E|F|8|k|5|E
(3] (8] J 2 O 1 L
8l 8| £ w| @ ... BN I @ 5 (L= | _ -
ol H Firm to stiff, brown/black, sandy,
L ] locally very gravelly CLAY with
C 67 0 0 i occasional cobbles.
__ 10 H
- 10.00 —
i 10| 0 |0 f
: 1050 19.72 [10.50 U : T —
c £ Strong to very strong (to locally
L moderalely strong), grey/blue to
L locally dark grey, fine-grained,
80 | 56 & LIMESTONE (Moderately strong, dark
é\‘» grey, argillaceous layers at
B N 12.75-13.3m, 15.54-15.57m,
- 11.50 ) A<> 18.16-18 24m, 18.47-18.54m &
L ' NS 19.67-19.78m), fresh to locally
[ 80 | 80 SA) slightly weathered intersected by
= & >l smootht to locally rough, planar,
12.00 |— o S tight lo open, locally clay-smeared,
N slighlly iron-oxide stained fractures
i of sub-horizontal & locally 45° dip.
. 100 | 84 QOQQ
- N
: s
\0
13.50 Q‘é
L c®
L
E 93 80
— 15
- 115.00
100 | 91
16 :
s bR
- {1650 bt L
B i | | i
: I .
a H : i i e ' |
C P E L]
- | 62 | 48 | 38 ! . i
[ S : o
F ' 1 i | L] Continued next sheet
— 1 L L : i =
: INSTALLATION DETAILS
REMARKS: Second standpipe installed at | Installation Type: SP
;33[7110 g’;?;c;}g'ssgrfm- seal Depth to Response Zone top (m):  2.00
’ ' o Depth to Response Zone bottom (m) :  5.50

| Comments : Gravel 5.5-2.0m, seal 2.0-0.0m, headworks,

.34
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GEOTECHNICAL CORE LOG RECORD

REPORT NO. 9716 IGSL Ltd.
. - DRILLHOLE NO: CRC1
_ Dublin Landfill Siting Study
CONTRACT: SHEET: Sheet 10f2
CLIENT: Fingal County Council CORE DIAMETER (mm): 74 DATE STARTED:  03/06/2004
ENGINEER:  RPS-MCOS _|GROUNDLEVEL (mOD). 3402 | DATE COMPLETED:05/06/2004
CO-ORDINATES: 255056.67 INCLINATION (Degrees): a0 DRILLED BY: |GSL
. 317663.03 FLUSH: Air/Mist LOGGEDBY: DOS )
E| = ¥ @
= E = B
= T =) a s
'_
Eﬁ E Fracture g, 8 % 8 GEOTECHNICAL DESCRIPTION
E 8 Spacing (mm) e ] = o | W
w — ey (&) = —_ =
| = ) o = O E & | &
o 2 o o b = © ~ > | o
I 4 e = = s o < | T | z]|0O
Q o| o] v ¢ 250 O | O = Llw | alkE
m] U !— ()] o al!llillllllllhllls}ln 2 o n w o @ @
- - P OPEN HOLE DRILLING: No recovery,
- observed by driller as returns of
N brown sandy gravelly clay with
i occasional cobbles.
-1
C \‘3'
F 2
2
- ol olo OPEN HOLE DRILLING: No recovery,
- observed by driller as returns of
3 gravel.
__4 N
ot 2932 | 4.70 | S
i L OPEN HOLE DRILLING: No recovery,
s L L1 observed by driller as returns of
B I lI 0 weathered rock
i 5.25 %Err 28.77 [ 5.25 i T ——
: 100 | 46 | 29 [ ]:L 9 Strong to locally weak, medium to
[ 1 1] thinly bedded to locally thinly
L 5.60 T I L LI laminated, grey/blue/black,
! 67 | 37 | 0 Cor fine-grained, LIMESTONE (Argillaceous
" | 590 I layers at 7.77-7.83m, 7.92-8.06m,
i Tfl’[Ll' 8.95-9.06m, 9.38-9.56m, 9.8-10.0m
: 10.25-10.7m, 10.94-11.14m
6. T T 1 g .
B = 11.28-11.34m, 11.6-11.77m,
L 11 12.07-12.14m, 12.2-12.3m, 12.67-12.8m,
J:'_l_ T . 13.04-13.16m, 13.56-13.75m,
o 13.94-13.99m, 14.06-14.12m &
=7 7.00 [ 1 14.47-14.63m) fresh to locally
. ! I I T 1 moderately/highly weathered (at
B L1 1 B 7.77-7.83m, 9.38-9.56m, 10.25-10./m &
i ol | 11.28-11.34m), intersected by smooth
! 1 | g to locally rough, planar, tight to
i L1 B narrow, locally clay-smeared, lacally
i {1 calcite-filied, locally slightly
C j%_‘:],:[- i | i iron-oxide stained fractures of 45° &
E a0 | ! E locally irregular dip.
- | 850 I N
E | i
a _ N L] | i Continued next sheet

REMARKS: Water encountered at 2.5m, water
at 1.02m at end of drilling.
Packer tests carried out - see
packer result sheet. 1hr extra
over move,

INSTALLATION DETAILS

Installation Type : SP i
Depth to Response Zone top (m) :
Depth to Response Zone bottom (m) :

6.75
14.75

Comments : Gravel 14.75-6 75m, seal 6.75-0.4m, headwarks.
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REPORT NO. 9716 GEOTECHNICAL COKE LUG RECURD “{ (; | IGSL Lta.
_ _ - ' DRILLHOLE NO: CRC2 |
. Dublin Landfil Siting Study :
CONTRACT: SHEET: Sheet 2 of 3 !
CLIENT: Fingal County Council CORE DIAMETER (mm): 74 DATE STARTED:  14/06/2004
ENGINEER: RPS-MCOS GROUND LEVEL (mOD): 31.85 DATE COMPLETED:16/06/2004 '
CO-ORDINATES: 25452578 INCLINATION (Degrees): 90 DRILLED BY:  |GSL
31793356 | FLUSH: AinMist LOGGED BY: DO'S '
3 e
&l E = 4 f
Y |]—: Fraclure § g ‘c—(
& e % 8 % uDJ GEQTECHNICAL DESCRIPTION
LQU at Spacing (mm) o a = T |
- z 5|8 = O |E| &%
o = c Y o || 2|5
I i =] =] R = a < |xT|=z|O
pd w 2| o =1 E = S || =12
s o o ) 0 = = i o - | <
o) o (&) (@] g 250 O O > | w o=
(8] Q = wy [s 4« TTSTERTRIRR IR TR 41 2 o & w o & e I
- EL OPEN HOLE DRILLING: No recovery,
5 w25 3 observed by driller as returns of
2 X sandy gravelly clay with occasional
- cobbles.. l
- 9.70 = ]
i OPEN HOLE DRILLING: No recovery,
— 10 observed by driller as returns of
I 10.20 gravel - - I
L OPEN HOLE DRILLING: No recovery,
r observed by driller as retumns of
- 10.65 sandy gravelly clay with occasional /
| \\ cobbles.. y
- .
E &t OPEN HOLE DRILLING: No recovery,
JF observed by driller as returns of
L wé gravel. l
L Ao\
5 ~'§\
gt 12.00 l
OPEN HOLE DRILLING: No recovery.,
|y observed by driller as returns of
- weathered rack
- .
E SRS 19.10 |12.75 e — I
. 12.75 &\Q J ’ Strong to very strong (to locally
B < Aﬂ\ moderately strong), medium to thinly
L OOQ bedded to locally thinly laminated,
\5\ L1 | grey/blue to locally black, I
L H fine-grained, LIMESTONE, (Argillaceous
5 97 | 89 | 43 Qéé\ 1|  layers at 15.13-15.5m, 16.3-6.4m,
E P - 16.55-16.7m, 17.73-17.86m,
E.o 1| 18.39-18.46m, 18.92-18.99m, l
i - 20.39-20.53m, 20.75-21.0m &
[ 14.25 i 22.21-22.35m)fresh to locally
B ' 3 slightly/moderately weathered (see
B ] argillaceous layers above) intersected I
- - = by smooth to locally rough, planar,
. T 1 [ light 1o narrow, locally
C 16 = calcite-filled fractures of 45° & very
C 100 | 71 | 16 % H | locally sub-vertical dip I
15.75 —rlTLr l
16
| T]:IF—'r
- ! ' [ 11 :
i I :
i | M : | !
97 | 630 ; 1] : H
; : ' | B | it :
[ | , : SRS
L | i i i I B i : k: .
S b i : ey '
[ 1725 b—rA—— | | R
S | I iy
I f i i I i I| i . I I !, | Continued next sheet ]
INSTALLATION DETAILS
HREMARKS: el d?‘tu?-;;m’ water | Instalaton Type - sP
d K (1] o . I
Packer tests carried out - see | Depth to Response Zone top (m) :  13.35
packer result sheel. 1hr extra | Depth to Response Zone bottom (m) :  22.35
over move. : Comments @ Gravel 22.35-13.35m, seal 13.35-11.0m, headworks,




REPORT NO. 9716 GEOTECHNICAL CORE LOG RECORD L’GSL Ltd.

[ . DRILLHOLENO: CRC3

blin Landfill Siting Stud
contraCT: U e SHEET: Sheet 2 of 3
CLIENT: Fingal County Council | CORE DIAMETER (mm): 74 DATE STARTED:  08/06/2004
ENGINEER: ~ RPS-MCOS GROUND LEVEL (mOD):  27.87 DATE COMPLETED:08/06/2004
CO-ORDINATES: 254784.15 INCLINATION (Degrees): 90 DRILLED BY: IGSL
318527.49 FLUSH: Air/Mist LOGGED BY: DO'S
E| g & »
£l E ac g g i
al b Frili < = W GEOTECHNICAL DESCRIPTION
3 o Spacing (mm) o = I B B
"l oz | & o |E|s|Y
o| 3 a | S SRR R
L @ | 2| #*| # = | £ < | |z|2
sl wl 2l =15 . | 8|3 @l ||
Sl 8| 2| 3| @ Phutuwsd S | @ w|o|o|o
' N OPEN HOLE DRILLING: No recovery,

E observed by driller as retums of

N brown sandy gravelly clay with

C occasional cobbles.

o Wz e OPEN HOLE DRILLING: No recovery,
observed by driller as returns of
gravel.

£ "t 17.37 [10.50

L LEET FOPEN HOLE DRILLING: No recovery,

N observed by driller as returns of

14 S| wealhered rock

: K D

_— 1. S

; 11.20 16.67 1};@* Moderately strong to moderaltely weak,

g » | thinly bedded to thinly laminated,

L \\g?& 5 qrey/black, fine-grained, LIMESTONE

i (\Q & ] (predominantly argillaceous),

. T 0 0 O Qé moderately to locally highly weathered

- 5 intersected by closely spaced,

) .,\\0 - irreqular, clay-smeared fraclures of

t D ] irregular dip.

- | 12560 8

—1E] -

E 31 0o |0 B

L— 14 :

[ 1420 | - s

] .

o 47 | 0o | o -

| i

- |1570

— 16 )

a ; i

[ . . el

i 50 0 0 : y B!
i i R

. ! , | |5

S | | | e

S | | H

- 1 B D SR I ;

i 17.20 E ‘ i |

F o | | |

- J L P l i Continued next sheet

- I INSTA DETAILS
REMARKS: Water encountered }r_'n _rock, water Installation Type : SP
Eiﬁiginef tme;\?em i o Depth to Response Zone top (m) . 11.50.
' Depth to Response Zone bottom (m) ©  24.20
Comments : Gravel 24 7-11.5m, seal 1 1.5-9.0m, headworks.

EPA Export 26-07-2013:01:20:34
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Site Description & Geological Setting (Site C)

Site C centred on the townland of Annsbrock encompasses an area of approximately 4,15,000
m* (415 ha) and is located approximately 10 km southwest of Skerries and 4 km west of Lusk.
There is little change in elevation across the site, with a slight rise from southeast to northwest
from about 20 mOD to a high of 40 mOD. The new M1 motorway is located close to the eastern
margin of the site approaching within approximately 100 m. The ground is typically grass and
agricultural fields. A number of small streams run northwest - southeast through the site.

The geological map for the area ‘Geology of Meath, 2001’ indicates that the area is underlain
predominantly by ‘Calp’ limestone of the Lucan Formation. Calcarenites and calcisiltites of the
Naul Formation are also present towards the northeastern corner of the site.

The following section integrates the geophysical results with the available geological data. The
interpretation is based on the available factual information,ér%ical geophysical responses of
known materials and the experience of the author. The ilkkéﬁpreted 2D-Resistivity and seismic
sections are shown at the end of this report. 0&*0\6‘
S\
. . P& .
Locations for the geophysical readings are sh@?@?\on Maps 1C-3C. Maps were provided by
RPSMCOS. S
&

OIS
S &
EM31 Ground Conductivity Data (Site K},o@

\0
An EM31 ground conductivity survﬁ\ was carried out across the site with readings taken at
approximately 100 m centres. An %’verage conductivity contour map is shown on Map 2C. Across
most of the site little variation is seen with values typically ranging between 15 and 20 mS/m,
indicating relatively thick clay rich overburden across the site. No significant areas of low or
very high conductivity values are recorded across the site indicating relatively uniform
overburden thickness in the top 6 m of the subsurface.

2D Resistivity Data (Site C)

A total of 29 2D resistivity profiles have been carried out across the survey area and show little
variation with low resistivities (< 200 ohm-m) across the whole site indicating thick clay
overburden, some zones of intermediate resistivity (200 - 300 ohm-m) have been interpreted as
gravely clay / clayey gravel or in some cases shaley bedrock. These layers may also represent
an increase in the boulder/cobble content of the boulder clay. Bedrock is interpreted by high
resistivities (> 300 ohm-m) along some of the profiles. Towards the east of the site bedrock is
interpreted to lie at between 10 and 15 m depth b.g.l. To small areas to the north have been
interpreted as indicating bedrock at 5 to 10 m depth. Across the rest of the site particularly in

10
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the west, central and southern sections overburden is interpreted to be extremely thick at
about > 20 m.

Seismic Data (Site C)

A total of 19 seismic spreads were undertaken across site C and are shown to agree well with
the resistivity data. Two or three layers have been modelled for the seismic data with typically
a low velocity (400 800 m/s) layer of topsoil / silty clay overlying an intermediate velocity
layer (1400 - 2200 m/s) of stiff glacial till (boulder clay) overlying high velocity (> 3000 m/s)
competent bedrock. Across most of the site high velocity bedrock is interpreted at > 10 m
depth b.g.l. or is not detected by the seismic data indicating that bedrock is at a depth greater
than approximately 15 m. Along seismic spreads 3 and 18 bedrock is interpreted to lie at about
5 to 10 m depth b.g.l. This area represents the area of shallowest bedrock within the site. High
recorded velocities (> 4000 m/s) for the bedrock across mush of the site indicate the relatively
competent nature of the bedrock.

The higher the velocity measured for averburden / rock the greggt}er the stiffness / competency

of the material. éo
&
S
Integrated Geophysical Data (Site C) oé?&‘\o
&Q&\}’&

EM31 ground conductivity readings measure t\&qp‘ulk conductivity from the upper 6 m of the
subsurface, therefore in an area of gengf‘é@ thick overburden little variation in ground
conductivity values is seen. Within site g\i(&k clay rich overburden is interpreted within the
top 6 m across the site. \ooQ
\‘0

Generally the seismic and resistivi%@\ata correlate well indicating generally thick boulder clay
overburden overlying limestone ¥ shale bedrock across most of the site. There is no area
interpreted where bedrock shallows to less than 5 m depth b.g.l. Within the western, central
and southern areas bedrock is interpreted at about 20+ m b.g.l. Within the western portion of
the site bedrock shallows slightly and is interpreted at about 10 - 5 m b.g.l. Two small zones in
the north of the site have been interpreted as indicating bedrock, which lies between 5 and 10
m b.g.l.

Typically bedrock has been interpreted by high resistivities (> 300 ohm-m) and high seismic
velocities (>3000 m/s), however, in a few instances high seismic velocities (> 3000 m/s)
correlate with intermediate resistivity values (150 - 300 ohm-m), which may indicate more
shalely or weathered bedrock.

The combined geophysical properties can be summarised as follows:

11
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Table 1c: Combined Geophysical Data for Site C

Interpretation Thickness Velocity Resistivity Estimated Rippability
(m) (m/s) (ohm-m) Stiffness/ Rock
Quality™

SUBSOIL / Silty CLAY| 0-2 300-600| <100 | Soft- Firm | Diggable

Gravelly CLAY / 0-4 1200 -2600| 150 - 300| Firm - Stiff Diggable
Clayey GRAVEL

Boulder CLAY 5-20+ | 1200 -2600] <200 | Stiff - V. Stiff | Break/Blast
SHALE / LIMESTONE - >3000 > 300 Strong Break/Blast
Bedrock

‘Estimates of soil stiffness and rock quality are based on the measured geophysical properties.

Conclusions & Recommendations (Site C)

&
Subject to direct investigation and further geotechnical test\iég? the presence of thick boulder
clay deposits across most of the site would indicate that %Qﬁ site would be generally suitable,
in respect to ground conditions, for the siting of a lag@f#l. The stiffness of the overburden and
the presence of a clay matrix indicate that the pe @ilities are likely to be low. Areas to the
west, centre and south would be most suitable og%@?; the very thick clay deposits.
SIS
The presence of two streams running throg@hsthe centre of the site, however, would decrease

the suitability of the site unless adequatéi\&% gineered for.
O
,\(J
Trial pitting and drilling is recommeg@eod across the site to confirm the findings of this report,
to determine the thickness of tf@ boulder clay deposits and undertake geotechnical and
permeability testing of the overburden and rock. As well as noting the presence of any gravel
concentrations or boulder beds within the overburden.

Following the further selection of a preferred/suitable area within the site detailed drilling
should be undertaken. The method used should allow detailed logging and undisturbed
sampling of the soil materials to allow strength and permeability testing and identification of
any potential leakage paths. It should also allow for follow on rotary core drilling to prove
bedrock and bedrock conditions.
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Maps and Interpreted Sections (Site C)
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