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1.0 Preamble

On the instructions of Mr Mark Dignam of Nicholas O’Dwyer Consulting Engineers, a
ground investigation was carried out by "Site Investigations Ltd" over the period 14/10/2005
to 19/01/2006 for a proposed pipeline through a landfill site at the Skerries.

2.0 Scope
The scope of the site investigation was to investigate subsurface ground conditions by means

of cable percussion boreholes with associated lab testing and follow-on rotary drilling to

penetrate through obstructions and prove rock if encountered.

3.0 Site Works

31 General

The ground investigation and sampling was carried out in accordance with BS5930:1999 -
‘British Standard Code of Practice for Site Investigaté\@f and BS1377:1990 - British
Standard Methods of Test for Soils for Civil Engineg{fg@?urposes.

&Qﬁz&
The locations of all the site works are Mﬁ%@‘on the Exploratory Hole Location Plan in
Appendix I. R é{)\\o
SN
S
N
3.2  Boreholes &

§§
: & .
Cable percussion boreholes were sunk at four locations. Several attempts generally had to be

made to progress the cable percussion boreholes through near surface obstructions, the
deepest of the holes at each location being continued by rotary drilling techniques. CPTs
were taken during rotary drilling in boreholes BH1A and BH2B. Standpipes for gas and
ground-water monitoring were installed in each of the boreholes where rotary follow-on
drilling was carried out ie BH1A, BH2B, BH3A and BH4A.

The borehole records are presented in Appendix II.

Notes on the methodology and limitations of cable percussion boring are given in Appendix
V.
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4.0 Lab Testing

The following testing was carried out on selected samples from the boreholes:

o Six number ICRCL maxi suite of chemical tests (50il)

¢ Six number DRO/Mineral Qils (soil)

e Six number PRO/BTEX (so0il)

e Six number water soluble sulphate (2:1 water/soil extract on soil)

¢ Six number Chloride

» Six number dissolved metals (leachate prep) (soil)
o Six number sulphide (leachate prep) (soil)
e Six number sulphate (leachate prep) (soil)
» Six number chloride (leachate prep) (soil)

¢ Six number pH (leachate prep) (soil) &
&(\é
No groundwater was encountered to the depths dnllg\@arﬁ*he site.

o&f’@c\o

O
S
The lab testing was carried out in accordangé‘ Q% BS1377:1990 - British Standard Methods

of Test for Soils for Civil Engineering Pe@gbses and the results are presented in Appendix III.
S
\c’o

. ditj
5.0  Revealed Ground Con 10@

A generalised summary of the ground profile is given below. Reference should be made to

the borehole records in Appendix II for the full strata information at specific locations.

FILL (to depths varying between approximately 6.0mBGL and 9.2mBGL)

Stiff grey slightly sandy gravelly CLAY with some cobbles and boulders.

o Very dense GRAVEL and BOULDERS with some finer material.

o Presumed very poor quality ROCK (possible large boulders)
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6.00 Gas and Groundwater Monitoring

Groundwater levels and/or seepage into the boreholes at the time of excavation are noted on
the logs in Appendix II. Gas and ground-water monitoring in the installations in the boreholes

are presented in Appendix IV,

It should be noted that waterlevels and waterstrikes noted on the borehole logs do not
generally give an accurate indication of the actual groundwater conditions as the borehole is
rarely left standing at the relevant depth for a sufficient time for the waterlevel to reach
equilibrium, a permeable stratum may have been sealed off by the borehole casing, or water
may have been added to facilitate progress. (Perforated standpipe or piezometer installations
and associated waterlevel monitoring are required to provide more accurate information

regarding groundwater conditions).

Furthermore, groundwater levels vary with time of year, rainfall, nearby construction and

&
other factors. @&
S
)
&8
S
Q &
&
e
NN
((o\ *‘\\Q
\"OQ
&
s
3
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7.0 Recommendations and Conclusions

7.1  General

The recommendations given and opinions expressed in this report are based on the findings
as detailed in the exploratory hole records. Where an opinion is expressed on the material
between the exploratory hole locations or below the final level of excavation, this is for
guidance only and no liability can be accepted for its accuracy. No responsibility can be
accepted for conditions which have not been revealed by the exploratory holes. It is further
recommended that all bearing surfaces when excavated should be inspected to verify the

information given in this report.

Excavated surfaces in clay strata should be kept dry to avoid softening prior to foundation
placement. Foundations should always be taken to 2 minimum depth of 0.50mBGL to avoid
the effects of frost action and possible seasonal shrinkage/swelling.

S

NS

¢

If it is intended that on-site materials are to be usgﬂ g§’ fill, then the necessary laboratory
testing should specified by the Client to conﬁgi‘f? tﬁe suitability. Also, relevant lab testing
should be specified where stability of side s&db@s‘ to excavations is a concern.

(\&*{\0
S
7.2 Foundations s\c,o
In view of the depth of fill at the gﬁe then it recommended that the pipeline is supported on

QO
piles.

The results of the chemical testing (Appendix III) indicate that the pH is near neutral and that
the water soluble (2:1 soil/water extract) sulphate content is high. It is therefore
recommended that precautions be taken to prevent sulphate attack of foundation concrete in

accordance with BS8110.

It should be noted that more exhaustive sulphate and sulphide testing will be required should

lime and/or cement soil stabilisation be employed at the site.

The pile design should be carried out by a specialist piling contractor
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7.3  Gas Monitoring
The results of the gas monitoring indicates that the levels of methane and carbon dioxide do
not exceed the safe levels given in the Department of the Environment Publication -

"Protection of New Buildings and Occupants from Landfill Gas", 1994.

7.4  Chemical/Contamination Testing

When dealing with potential contamination, the Irish Building Regulations call for the use of
the Code of Practice for the Identification of Potentially Contaminated Sites(ref 3) which in
turn cites the use of the UK Standard(ref 1). However, the UK Standard is currently under

revision and therefore the Dutch action levels are generally being used.

The results indicate that under the Dutch Standard (ref 2), the arsenic level in borehole BH1A
at 5.0mBGL slightly exceeds trigger level requiring action, although no trace of arsenic was
found in the other five samples tested in the other boreholes at various depths. It would be
prudent for workers at the site to wear suitable protective clgﬁtﬁé:ng in view of this finding,

O \O\
The only other slightly elevated contammants\&{ e site are copper and zinc which are
harmful to plants (phyto-toxic) but are nqp@problem for humans at these relatively low

levels. NN

QOOQA*

s\Q

69;)\\'0
ca

References
1. Interdepartmental Committee on the Redevelopment of Contaminated Land (ICRCL
59/83)

2. "New" Dutch List
3. DD175: Code of Practice for the Identification of Potentially Contaminated Sites, 1985
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Appendix I

Exploratory Hole Location Plan
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Appendix 11

Borehole Records
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BOREHOLE RECORD

{(where relevant, refer to attached coring record for rock core details)

BOREHOLE 4250BH GPJ COREHOLE GDT 24/0106

IRefusal al 3m (drving a boulder)
Moved 1m to posiion BH1A

Remarks: {Note: S bands <2
[Chiseling from 1 10m - 1 40m for 0 75hr. from 2m-3m for 2 Srus

B Bulk Disturbed Sample
D Small disiurbed sample

5(9) Slandard Penetralion Test(N value)
5(*) Standard Penetralion Test{refusal)
W Waler Sample

C(9)
()

CONTRACT: Skerries Landfill HOLE ID: BH1
Client: Elevation: m.O.D.
Consultant: Nicholas O' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 mm
Boring Commenced: 14/10/2005 Drilled by: J. Quinn
Boring Completed: 14/10/2005 Logged by: B. Jones
Type of Boring: Cable Percussion Sheet 1 of 1
= Samples/Tests Progress/Waler
=% S~
[ b= il [a)
O=~| € ko Type |Depth | Ref | Hole | Dale | Water
DESCRIPTION OF STRATA = E % go m | No. |Depth Deplh
5 4 W {m) {m)
FILL {Greyish brown sandy gravelly CLAY with inclusions of melal, | °° 0.00]
concrete, limber, and plastic bags) [
5-1 0 B 100 | 1683
B C(50) | 1.00
:—zu B 200 | 1684
N C{50) | 2.00
Obstruction 250 &
D @
33 3.%“ End 300 |14/10r2008| dry(pm)
LR p
L O q
AN
F
O RO
QQ *@\
;\30 é\ :10
& O\$° C
el
S F
' -
Y C
G?S)\\'O :_50
S -
o
o
0
o
s 100
are pot indi pictorially) Key to Symbols

U{9) Undisturbed Sample(drive blows)}
Cone Penelralion Test(N value)
Cone Penetration Test(refusal)
Walerstrike depth

Water level depth 20mins afler strikd

Y

Voen

Site Investigations Ltd
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(where relevant, refer to attached coring record for rock core details)
CONTRACT: Skerries Landfill HOLE ID: BH1A
Client: Elevation: m.0.D,
Consultant: Nicholas O' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 & 70 mm
Boring Commenced: 14/10/2005 Drilled by: J. Quinn & P. Halligan
Boring Completed: 09/01/2006 Logged by: B. Jones
Type of Boring: Cable Percussion with rotary follow-on Sheet 1 of 2
= Samples/Tesls Progress/Water
= £~
@ ° a0
DESCRIPTION OF STRATA SE| 5 | g | TP |Depin| Ref | Hole | Date | Water
= bt B (m) | No. p ep
S g TR {m} (my}
FILL (Greyish brown sandy gravelly clay wilh inclusions of timber, 9% 0.
plastic bags, metal and glass) C
:—1 0 B 1.00 | 2101
" c{35) | 100
:—'20 B 200 | 2102
o C(az) | zo0
. o
FILL (Black sandy gravelly silt) AL N
o B 3.00 | 2103
: o‘@ C(34) | 3.00
q
=N
=8
SE
. OQQé\_ i0 B 4.00 | 2194
& W c{14) | 400
o -
& F
EC C
S u
& 5o B 500 | 2105
é\\ C C(23) | 5.00
s -
5o B 6.00 | 2108
FILL (Clay, brick and concrete blocks) 620 C(30) | 6.00
o B 7.00 | 2107
- c{s0) | 7.00
- 7.50 14!10!2003 dry(pm)
L 7.50 151072005 dry{am)
Ba B B.00 | 2198
r c(s0) | BoD
Stiff sandy gravelly CLAY F 8305 —
g - ——
% SAND and GRAVEL N1 gmqoo K B 9.00 2109
N C LN c{50) | 9.00
Q l &
S | o <@ QO
;’ Very dense BOULDERS and clayey gravel (drillers description) - 980NE-—
y C } -
3‘ 100
22 v o anc i for Shvs o oy 1o & o™ ate not indicated pctorially) Key to Symbols
‘é’ 102m B Buik Disturbed Sample U(9) Undisturbed Sample(drive blows)
a D Small dislurbed sample C(9) Cone Penetration Tesi(N value)
§ 10mm diemtar lamparary sl iner insared (0 10 2m for ollaw on conng $(9) Slandard Penetration Test(N value) C(") Cone Penelration Test(refusal)
: [Rolary foliow on from 10 2 Lo 15 Om (rockroilad) S(*) Slandard Penetration Test{refusal) Y= Walerslrike depth )
E'ISlandpupa nslefiad 10 8 Om wilh pas graval suround, bentonte surfaca seal, gas w Water Samp le “rex Water level depth 20mins after strikg
% valva and raised stesl cover
) Site Investigations Ltd
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BOREHOLE RECORD

(where relevant, refer to attached coring record for rock core details)

CONTRACT: Skerries Landfill HOLE ID: BH1A
Client: Elevation: m.0.D.
Consultant: Nicholas O' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 & 70 mm
Bering Commenced: 14/10/2005 Drilled by: J. Quinn & P. Halligan
Boring Completed: 09/01/2006 Logged by: B. Jones
Type of Boring: Cable Percussion with rotary follow-on Sheet 2 0f 2
= Samples/Tests Progress/Waler
8 | = | €58
O=| E ® Type |Depth | Ref | Hole | Dale | Water
DESCRIPTION OF STRATA =E % gg @ | No. |Deptn Deplh
> a nEh {(m) (m)
[0 o] CEoy | 1000
As previous . }:’— = 1020 151072008 dryipm)
- )oﬁ‘_‘
E‘na = =]
= ]
C a—_'___ ]
r }[o_ - C(50) | 11.80
Very stiff grey sandy boulder CLAY (drillers description) - 292004 '%;:::
e

Fare C(50) | 12.80

&
|

!

L

[Il-.llllll

%
i

*%{)S\O
Gb;;)
WG
14 A

J
0l

%,
Boas
B
] |
[

It
. OQQQ\\_ o |5 C(s0) | 13.90
@ L ]
é) O$ = _£§__._:._
A - o]
SSF S
L : =]
R F B
ML) — |
O - 1> 015.0(Hole End G{50) | 15.00
Q@\ -
P -
Ceo
70
mELL
90
208
: : Stratum bands <200m indicated pi
ot and o o Sy o bepds <200mm are notindicated pictoriaiy) Key to Symbols
102m B Bulk Disturbed Sample U(9) Undislurbed Sample(drive blows)
. D Small dislurbed sample C(8) Cone Penelralion Test{N value)
110mm diamater | i liner inserted 10 10 2m for lallow !
1mm diameler emparary piastc iner inseried (o 10 2m for on canng S(9) Standard Penetration Test(N value) C{"} Cone Penelralion Tesi(refusal)
otary foliow on from 10 2 10 15 Om (rockrolled) S(") Slandard Penetration Test{refusal) T= Waterslrike depth
Siandppe inslalled (o 8 Om wilh pea gravel sumound. bentornie surface sel, gas W Water Sample Y== \Water level depth 20mins after strikg
fvalve and raised sleel cavar
Site Investigations Ltd

BOREHCLE 42508H GPJ COREHOLE GDT 24/D1/06
===

EPA Export 02-09-2020:04:37:42



BOREHOQLE 4280BH GPJ COREHOLE GDT 24/031/05

(where relevant, refer to attached coring record for rock core detalls)
CONTRACT: Skerries Landfill HOLE ID: BH2
Client: Elevation: m.Q.D.
Consultant: Nicholas O" Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 mm
Boring Commenced:  15/10/2005 Drilled by: J. Quinn
Boring Completed: 15/10/2005 Logged by: B. Jones
Type of Boring: Cable Percussion Sheet 1 of 1
= Samples/Tesls Progress/Waler
= 5~
7] o 2a
[ = @ = | Type |Depth | Ref Hole | Date | Water
DESCRIPTION OF STRATA = E % E’O‘ @ | No. |Depth Depth
S i W= (m) (m)
FILL {Greyish brown sandy gravelly clay wilh inclusions of concrete, |- 20 0.00
metal, limber and plastic bags) L
:_i 0 B 100 [ 2111
N C(50) | 1.00
;‘.'o B 200 | 2112
N C(38) | 200
3 &
53 0 B 300 | 2113
N &* C(50) | 3.00
C O
5 5
& &
0‘;9\? B | 380 | 2114
RS (\é\ . 10 4.00| Hols End C{50) | 3.80 400 |15/10/2005 dry(pm)
Lo f
SSF
OIRN r
€ -
S\Q 50
# :
S -
0
o
o
Fo
-1 0
Civaaig rom 1 1 s b 3 T s, oo are not indicated pictorial) Key to Symbols
[Rafusal al 4m, B Bulk Dislurbed Sampie U(9} Undisturbed Sample(drive blows)
Moved 1m lo posibon BH2ZA D  Small disturbed sample C{9) Cone Penelralion Test(N value)
5(9) Standard Penetration Test{N value) C(*) Cone Penelralion Test{rafusal)
3(7) Standard Penelralion Test{refusal) ¥  Walerstrike depth
W Water Sample == Water level deplh 20mins after strikg
Site Investigations Ltd
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where relevant, refer to attached coring record for rock core details
9
CONTRACT: Skerries Landfill HOLE ID: BH2A
Client: Elevation: m.0.D.
Consultant: Nicholas O' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 mm
Boring Commenced: 15/10/2005 Drilled by: J. Quinn
Boring Completed; 15/10/2005 Logged by: B. Jones
Type of Boring: Cable Percussion Sheet 1 of 1
= Samples/Tesls ProgressiWaler
= S~
DESCRIPTION OF STRATA 8~ E sa Type |Depth | Ref | Hole | Date | Waler
= E > 20 {m) | No. [Depth Depth
> = = {m) {m)
FILL {Greyish brown, sandy, gravelly clay wilh inclusions of metal, - %9 .00
clolh, timber and plastic bags) N
5 0 B 100 | 2115
C c(18) | 100
:_20 B 200 | 2116
- C{13) | 200
: &
o B 3.00 | 2117
C c{20) | 3.00
E )
2 5
VN
SR
QQ°<§3‘o B 400 | 2118
N c@3a) | 400
F™
) KR ,\O L
NS -
<<0 *\\ C
S\QOQ Mo B | 500 | 2119
Q -
&‘ L 5.30| Hols End Cisoy | 500 530 [15110/2008 dry(pm)
& 3
o
o
o
g C
g %o
o™~
. o
a -
[G] L
o F
Q -
I -
i C
P‘ wWo
2 &T&Eﬁﬁgﬂr om s aﬂgng gmg:rznh!r:sands <200mm are not indicated pictonally; KEZ o S]ﬁmbo!s
g Rafusal at 5 3m B Bulk Dislurbed Sample U(9) Undisturbed Sampie{drive blows)
i [Moved tm L0 positon BH2B D Small disturbed sample C(3) Cone Penelralion Test(N value)
§ S(9) Slandard Penelration Test(N value) C{*) Cone Penelralion Tesl(refusal)
; 8(*y Slandard Penetralion Test(refusal) ¥  Walerslrike depth
g W Waler Sample == Water level depth 20mins after strikd
T
wr
S Site Investigations Ltd
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BOREHOLE 4250BH GPJ COREHOLE GDT 24/1/06

(where relevant, refer to attached coring record for rock core details)
CONTRACT: Skerries Landfill HOLE ID: BH2B
Client: Elevation: m.C.D.
Consultant: Nicholas O' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 & 70 mm
Boring Commenced: 16/10/2005 Drilled by: J. Quinn & P. Halligan
Boring Completed: 05/01/2006 Logged by: B. Jones
Type of Boring: Cable Percussion with rotary follow-on Sheet 1 of 3
= Samples/Tesls Progress/\Water
o S~
I L~
DESCRIPTION OF STRATA GE E ﬁg Type |Depth | Ref | Hole | Date | Water
£=| P B {m) | No. |Depth Depth
S | us (m) {m)
FILL {Greyish brown sandy, gravelly clay) -0 000
:—1 0 B 1.00 | 2120
u c{13) | 1.00
FILL (Black sandy, gravelly silt..inc| cloth, melal, timber, glass) — 140
20 B 200 | 2129
C C(8) | 200
o o&
- N
30 B 300 | 2122
- &* cE) | aoo
C O d
S\
&
NN
P
RS 0@\ a0 B 400 | 2123
F™ cey | 4.00
KO [
S C
$ o O
SN :
S L
\5\ Mo B 500 | 2124
& - cpey | s00
& -
FILL (Clay, concrete, brick) I 5.80
Mo B 6.00 | 2125
" C(50) | 800
o B 7.00 | 2126
o C(24) | 700
:—aa B 8.00 | 2127
r C(23) | 8.00
:_b.o B g00 | 2128
Very Stiff grey boulder CLAY (drillers descriplion) SRNEFT Ky C(s0) | 9.00 920 16102008
e
C ]
C B
100
Chisaing from D 5 .0 Bm I B 7o S 1o s B o' ndicated pletoriaily) Key to Symbals
hrs B Bulk Dislurbed Sample U{8) Undisturbed Sample(drive blows)
Refusal al 8 2m D  Small disturbed sample C(9) Cone Penelralion Tesl{N value)
110mm diameter lemporary plastc hner nserted Lo 9 2m for follow on coring S5(9) Standard Penetration Test(N value) C("} Cone Penetralion Tesl({refusal)
3(*) Standard Penetralion Test{refusal) ¥:+  Waterstrike deplh
eliaw-on rotary from 9 2 1o 20 Om (rockralled) W Water Sample zw= \Water level depth 20mins after siriks
[Slandppa inslalled to 6 5m, with pea gravel sumound. benlonila surface saal pas
[aive and rased sleel cover Site Investigations Ltd
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w
5
m

HOLE 42508H GPJ COREHOLE GDT 24/01/06
=

{where relevant, refer to attached coring record for rock core detalils)
CONTRACT: Skerries Landfill HOLE ID: BH2B
Client: Elevation: m.0.D.
Consultant: Nicholas O' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 & 70 mm
Boring Commenced: 16/10/2005 Drilled by: J. Quinn & P. Halligan
Boring Completed: 05/01/2006 Logged by: B. Jones
Type of Boring: Cable Percussion with rotary follow-on Sheet 2 of 3
= Samples/Tesls Progress/Water
= 5~
DESCRIPTION OF STRATA a 3 E Eg Type [Deplh | Ref | Hole | Date | Waler
== 2 e (m) { No. (Depth Depth
> 4 w2 {m) (m)
[ 160 @ —]
| o]
As previous F ES C(s0) | 10.20
:_11 0 W_—'::___
B fo Sl
B R
C e C(s50) | 1160
C -
e [ O
E B
S cess K g
& %:rhé
-0 A cso) | 13.10
N
??ES\C 2]
SE 12
QQ <& B
..O é‘ | 140 o
IS ]
09@0§ C ===
T B =
<<°\ SR - 7@;: c@E0) | 1470
Qo® C e )
& Miso |[a—]
X L T
& - <5
oy N
: s
- <37
e [ C(50) | 16.00
L =]
- T
o _:,;i:f:
o e
Very dense BOULDERS and clayey gravel (drillers description) 37 §8-50RS
A
C. -
C }q <
Ll ST C(s0) | 1800
- 1 .j\@é; _ (50)
C. % R
C B
C }9 -
—iea R
E e
N
a B —
C NCE
20
e oo S o A 20 o S R B Ko io Symbels
hrs B Bulk Dislurbed Sample U(9) Undislurbed Sample(drive blows)
Refusal at & 2m D  Small disturbed sample C(9) Cone Penelralion Test(N value)
110mm crameter temparary plaslc inar inseried lo 9 2m for follow on conng 5(9) Slandard Perelralion Test(N value) C{"} Cone Penelralion Test(refusal)
S(*) Slandard Penetration Test(refusal) ¥+ Watersirike depth
Foliow-on rotary from 9 2 to 20 Om (rockrolled) W Water Sample Z== Water level depth 20mins aRer slrikq
landpipa nslalled to & 5m, wilh pea gravel suround. benlonite surface sagl, pas
E’“”"""“" sleel cover Site Investigations Ltd
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(where relevant, refer to attached coring record for rock core details)
CONTRACT: Skerries Landfill HOLE ID: BH2B
Client: Elevation: m.0.D.
Consultant: Nicholas O’ Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 & 70 mm
Boring Commenced: 16/10/2005 Drilled by: J. Quinn & P. Halligan
Boring Completed: 05/01/2006 Logged by: B. Jones
Type of Boring: Cable Percussion with rotary follow-on Sheet 3 of 3
- Samples/Tesls Progress/Water
= E -
@ 2 | 20
DESCRIPTION OF STRATA g | & 85 Type |Deplth | Ref Hmfh Date | Water
== 2 B {m) | No. |Dep Depih
S 3 k= {m) {m)
- 70020.0pHole End L0y T 000
20
F220
- &
- g
230 &
s o‘@ S
d
=N
&
SEO
QQ \%m
O S
ECal:
O
EC -
S .
A 250
& :
s -
200
E‘:vn
:_‘za [
8 -
o
— N
[=] L
(&) -
Y X
2 C
g C
o) -
§ Y
2 [Craing rom 0 S 12 & B or ) Fome & o0 L a1 ot indicated pionially) Key to Symbois
g ﬁ"rf B Bulk Disturbed Sample U(9) Undisturbed Sample(drive blows)
2 elusal at § 2m D Small dislurbed sample C(9) Cone Penetration Test(N value)
4J10mm diamalar lemporary plastc Iiner nserted to @ 2m for folkow on conng 5{9) Standard Penetration Test(N value) C(") Cone Penelralion Test{refusal)
w 5(*) Standard Penetration Test(refusal) Y= ‘Waterstrike depth
g [etiaw-on rotary frem 9 2 to 20 Om (rockiolied) W Water Sample ¥=s Waler level depth 20mins after strike
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8 [valve and raised sleel cover Site Investigations Ltd
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BOREHOLE 42508H GPJ COREHOLE GDT 24/01/06

(where relevant, refer to attached coring record for rock core details)
CONTRACT: Skerries Landfill HOLE ID: BH3
Client: Elevation: m.0.D.
Consultant: Nicholas O' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 mm
Boring Commenced: 17/10/2005 Drilled by: J. Quinn
Boring Completed: 17110/2005 Logged by: B. Jones
Type of Boring: Cable Percussion Sheet 1 of 1
= Samples/Tests Progress/Water
= g~
DESCRIPTION OF STRATA 3 £ E ﬁg Type [Deplh | Ref | Hole | Daie | Waler
=l 2 | B = (m) | No. |Depth Depth
S 4 u< (m} {m)
FILL (Grey and black sandy gravelly clay with some cobbles and - 97 0.00
boulders). N
L 10 4,00 Hola End 1.00 11/10:200.4 dry(pm)
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g]?srgﬁmrﬁ;!s;mm o armqltem: [Sorr{‘a‘tstrrla;r bands <200mm are not indicated pictoriafly) Key to Symbols
Refusal at1 0m B Bulk Dislurbed Sample (9) Undisturbed Sample(drive blows)
Maved 1m to postian BH3A D Small disturbed sample C(9) Cone Penetration Test(N value)
S(9) Standard Penetration Test(N value) C(*) Cone Penelralion Tesi(refusal)
5(") Slandard Penelralion Test{refusal) =  Waterstrike deplh
W Water Sample Y= Water level deplh 20mins after slrikd
Site Investigations Ltd
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(where relevant, refer to attached coring record for rock core details)
CONTRACT: Skerries Landfill HOLE ID: BH3A
Client: Elevation: m.O.D.
Consultant; Nicholas O' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 & 70 mm
Boring Commenced: 17/10/2005 Drilled by: J. Quinn & P. Halligan
Boring Completed: 21/12/2005 Logged by: B. Jones
Type of Boring: Cable Percussion with rotary follow-on Sheet 1 of 2
= SamplesiTesls ProgressAWWater
=1 5~
@ k=] = ¥al
Q=] 5 ® Type |Depth | Ref | Hole | Date | Water
DESCRIPTION OF STRATA =E % i {m) | No. |Depth Ceplh
S 3 we (m) {m)
FILL (Grey and black sandy gravelly CLAY with same cobbles and |- °° 000
inclusions of cloth, limber, metal, glass and plaslic bags) o
:—1 0 B 1.00 | 2129
C c(5) | 100
:_?u B 200 | 2130
r 2z | 200
: &
:—3 0 B 300 | 213
. é@c cisy | aon
S\
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S
RO YL B | 400 | 2132
Y F
FS L C{dy | 4.00
. (\&\{\&O -
e -
SN -
QQQ C
& 50 B 500 | 213
é\\ - c@) | s00
2 -
R0 B 6.00 | 2134
X C{12) | 800
Yo ] 7.00 | 2135
FILL (Grey and bfack sandy gravelly CLAY wilh some cobbles and | 729 C@n | 700
boulders with inclusions of cloth, limber, metal, glass and plastic —
bags) C
(80 B 800 | 2138
E C(50) | 8.00
F C(%o) g'gg 2187
8] GRAVEL with some boulders. L S 870 Borarone] b
% jﬂ OGO
5 E R
z - © o
w - o o
g’ Dark gravelly CLAY wash returns. - 9.60) EC‘:E :E:
g I~ o
8 100
2 &elggﬁ%sm s zg\‘ltlgea: gmgrngh lszands <200mm are not indicated pictorially} Key to Symbols
;:’ Rafusal at B 7m B Bulk Dislurbed Sample U(9) Undisturbed Sample{drive blows}
ﬂsﬂ Rotary folow-on fram 8 7m D Small disturbed sample C({8) Cone Penelration Test(N value)
€4 [Hole rock rollad Gealogical descrplions from 8 7m based on drilars rotes 5(9) Standard Penetralion Test(N value) C(*) Cone Penetralion Test(refusal)
Water fush used S(*) Slandard Penetration Test(refusal} ¥ Waterstrike deplh
2 [Standpipe msialled (o 5 Om wilh paa gravel sumound. bentonile surface seal, gas W \Water Sample Vras Water level depth 20mins afler strike
% valve and raised sleal cover
w
5 Site investigations Ltd
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BOREHOLE 4250BH GPJ COREHOLE GDT 24/01/06

{(where relevant, refer to attached coring record for rock core details)
CONTRACT: Skerries Landfill HOLE ID: BH3A
Client: Elevation: m.O.D.
Consultant: Nicholas Q' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 & 70 mm
Boring Commenced: 17/10/2005 Drilled by: J. Quinn & P. Halligan
Boring Completed: 21/12/2005 Logged by: B. Jones
Type of Boring: Cable Percussion with rotary follow-on Sheet 2 of 2
= Samples/Tests ProgressitVater
o g~
[7] =] i 0
o=~ & " Type |Depth | Ref | Hole | Dale | Water
DESCRIPTION OF STRATA ZE| & | %o it I et Dot
S 3 we (m) {m)
160 o =
AS previous C -
S
:_12 0
Dark gravelly CLAY wilh some boulders. - 12.50) Ej;:fﬁ &
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190
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&?gﬁ{rfgsimm 8 2{?1!?;%: ?rtrrnrg:rghf_vsands <200mm are not indicated pictorially) KQE to Symbols
Refusal al 8 Ym B Bulk Dislurbed Sample U(9) Undisturbed Sampie(drive blows)
ctary fotlow-on from 8 7m D Small disturbed sample C(9) Cone Penetration Tesi(N value)
ola rock rolied Geological desenptons from B 7m based on drilers noles 5(9) Standard Penelration Tesl(N value} C(m Cone Penetration Tes!(refusal)
ater fush used 3(*) Slandard Penelralion Tesi(refusal) ¥ Walerstrike deplh
landpipa inslalied Lo 5 Om with pea gravel surround. bentonita surface seal, gas W Waler Sample Y== Waler level depth 20mins afer slrik4
[valva and rarsed steel cover
Site Investigations Ltd
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BOREHOLE RECORD

(where relevant, refer to attached coring record for rock core details)

CONTRACT: Skerries Landfill HOLE ID: BH4
Client: Elevation: m.QC.D.
Consultant: Nicholas O' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 mm
Boring Commenced: 18/10/2005 Drilled by: J. Quinn
Boring Completed: 18/10/2005 Logged by: B. Jones
Type of Boring: Cable Percussion Sheet 1 of 1
= Samples/Tesls ProgressAWaler
g | = | 85
O=| & ® Type |Deplh | Ref | Hole | Dale | Water
DESCRIPTION OF STRATA =E :’-’: %O @ | No. |Depth Depth
S 3 we (m) (m)
FILL (Greyish brown sandy gravelly CLAY) 9% 000
Hio B 100 | 2138
FILL {Grey and black sandy gravellly CLAY with many cobbles and Foo120
boulders) r
: <1"2,00| Hola End 200 |1810/2005 dry(pm)
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BOREHOLE 4250BH GPJ COREHOLE GDT 24/01/06

{Nota: Stratum bands <200mm ara not indicated pictorially)

Remarks:

fChiselling from 1 2m to 2m for 2hrs
[Rafusal al 2m

IMoved 1m to posiuon BH4A

Key fo Symbols

B Bulk Disturbed Sample U(8) Undisturbed Sample(drive blows)

D Small disturbed sample C(9) Cone Penelralion Test(N valug)
5(9) Standard Penetration Test({N value) C(") Cone Penelration Test(refusal)

S(*) Siandard Penetration Test{refusal) ¥  Walerstrike depth

W Water Sample vm= Waler level depth 20mins afler slrikg

Site Investigations Ltd
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{(where relevant, refer to attached coring record for rock core details)
CONTRACT: Skerries Landfill HOLE ID: BH4A
Client: Elevation: m.0.D.
Consultant: Nicholas O' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 & 70 mm
Boring Commenced: 18/10/2005 Drilled by: J. Quinn & P. Halligan
Boring Completed: 19/12/2005 Logged by: B. Jones
Type of Boring: Cable Percussion with rotary follow-on Sheet 1 of 2
= Samples/Tests Progress/Waler
a. S~
z | €5
DESCRIPTION OF STRATA é T < 85 Type |Depth | Ref | Hole | Dale | Water
= 2 B (m) | No. [Depth Depth
> 3 w= (m) (m)
FILL (Brownish grey sandy gravelly CLAY) - % 000
:—1 0 B 100 | 2138
FILL {Grey and black sandy gravelly CLAY) F 120 C{g) | 100
:—20 B 2.00 | 2140
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: &
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i N1 2] 6.00 [18102008DRY(PM
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o - /L o o
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& » o © g
* 2 a
g 00
2| neniing from 0 S5 5 S 1o B Toma e i B e ated pictoriall) Key to Symbols
g Rafusal at 6m B Bulk Dislurbed Sample W(9) Undisturbed Sample(drive blows)
@ D Small disturbed sample C(9) Cone Penetration Test{N vaiue)
§I§Lﬁ2‘r’;"f%m$°rf§'maé B?r?mms am prorlorolary dniing) & 7m 5(9) Standard Penetration Tesi(N value) C(*} Cone Penelration Test{refusal)
: rjvm; mﬂck s}r?"es-gd Gevlogweal descripbons from 6 Om based on dallers nates S(*) Standard Penetration Test(refusal) ¥:«  Waterslike depth
'atar [y i
-g' i tl;a;iam casing beyond 12 Orr W Water Sample 7-== \Water level depth 20mins after striks
o Standmpe installed to 7 Om with paa gravel surround, bentonile surface saal, gas
g2V and raised slesl cover Site Investigations Ltd
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BOREHOLE RECORD

(where relevant, refer to attached coring record for rock core details})

CONTRACT: Skerries Landfill HOLE ID: BH4A
Client: Elevation: m.0.D.
Consultant: Nicholas O' Dwyer Co-ordinates EN
Site Address: Skerries, Co. Dublin Hole Diameter: 200 & 70 mm
Boring Commenced: 18/10/2005 Drilled by: J. Quinn & P. Halligan
Boring Completed: 19/12/2005 Logged by: B. Jones
Type of Boring: Cable Percussion with rotary follow-on Sheet 2 0f 2
- Samples/Tests ProgressiWater
a E ~
o o L~
DESCRIPTION OF STRATA =} T S ‘68 Type |Depth | Ref Hole | Dale | Water
=& < B2 (m) | No. |Depth Depth
=] S | we (m) (m)
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I 17547, 0pHole End 1700 (19/12/2005) -(pm}
(80
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§ :_190
b C
[=] -
o -
) C
a C
2 C
% =
8 Ly
o e e Key fo Symbols
g Refusal at 6m B Bulk Dislurbed Sample 9) Undisturbed Sample(drive blows)
o y D Small disturbed sample C(9) Cone Penelralion Test(N value)
§ g:gwgiﬂ%e&aéﬁurzms 2 (proe o rolary ding) S 7m 3(9) Standard Penelration Test(N value) C(*} Cone Penelration Test(refusal)
: Hole rock rolled Geological Sesenplions from & Om. basad on dnllers nolas S(*) Standard Penetration Test{refusal) Y=  Watersirike depth
o[Fvater fush used W Water Sample == Waler level depth 20mins afler slrike
g [Unable (o advanca casing beycend 12 0m
E Slandpipe inslalled 1o 7 Om wih pea gravel surmound, benlonite surleca seal, gas
Q[ralve and raised sleel cover Site Investigations Ltd
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Appendix III

Lab Results
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Appendix IV

Gas and Groundwater Monitoring
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Appendix V

Notes on the Methodology and Limitations of Cable Percussion Boring
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Notes on the Methodology and Limitations of Cable Percussion Boring

The notes below outline the general procedures adopted in this geotechnical site investigation
for cable percussion boreholes and the associated in-situ tests and sampling techniques. The
procedures are in accordance with BS5930:1999 - 'British Standard Code of Practice for Site
Investigation’, and BS1377:1990 - 'British Standard Methods of Test for Soils for Civil
Engineering Purposes.

The standard method of boring in soil for site investigation is known as the cable percussion
method. It consists of using a shell in non cohesive soils and a clay cutter in cohesive soils,
both operated on a wire cable. Very hard soils, boulders and other hard obstructions are
broken up by chiselling and the fragments removed with thgxﬁ"ﬁell Where ground conditions
make it necessary, the boreholes are lined with ZOOI@néd?ameter steel casing. While the use
of the shell & auger method of boring gives tlg)é??’gihmmum data on soil conditions, some

mixing of laminated soil is inevitable. For ?g\?%‘ason thin lenses of granular material may
"5’0*“
\(\ N
O \
Qoo*

not be noticed.

Undisturbed samples cannot be gg‘&amed in course soils or in fine soils containing course

S
gravel or cobbles. &

Disturbed samples are taken from the boring tools at depths such that a representative sample
is obtained from the top of each stratum and at regular intervals within each stratum. The
samples are then sealed and sent to the laboratory where they are visually examined and

tested as per the Client's schedule.

Borehole water levels are recorded, together with the depths at which seepage of water or
inflows are detected and the observations are presented on the borehole logs. In general these
observations do not give an accurate indication of the actual ground water conditions as the
borehole is rarely left standing at the relevant depth for a sufficient time for the water level to
reach equilibrium, a permeable stratum may have been sealed off by the borehole casing, or

water may have been added to the borehole to facilitate progress.

}..l-
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Standard Penetration Tests are carried out in all the boreholes. The results of these tests,
together with the depths at which the tests were taken are presented on the borehole records.
The test consists of a thick wall sampler tube, 50mm external diameter, being driven into the
soil by a monkey weighing 65Kg and with a free drop of 760mm. For gravels and glacial till

the driving shoe is replaced by a solid 60° cone.

The Standard Penetration Test number, referred to as the N’ value, is the number of blows
required to drive the tube 300mm, after an initial seating penetration of 150mm. The number
gives a guide to the consistency or density of the soil and can also be used to estimate the

bearing capacity and compressibility of the soil.

ii
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17t April, 2006 - Draft Not Issued

HAZARDOUS LANDFILL WASTE ALONG ROUTE OF
BALBRIGGAN/SKERRIES PIPELINE

Fingal County Council's Water Services department are currently constructing a new
treatment works at Barnageeragh, Skerries, North County Dublin. In conjunction
with this contract a series of pipelines are also being constructed. Sewage from the
town of Balbriggan will be pumped southwards to the new treatment plant through
a 600mm diameter rising main. Along the route of this pipeline, an old landfill site
was encountered at Barnageeragh, approximately 100m from the treatment works
site. This is the last section of pipeline to be completed on the project. The landfill
was shut 20-30 years ago and was privately run (to be confirmed). On visual
inspection, the area appears to be stabilised/inert (no evidence of anaerobic
activity) and with the maturity of the landfill, this would be a reasonable
assumption. Work was temporarily stopped and ser investigation work was
carried out to ascertain the nature of the site. A Ioc@non map of the area is shown
in Figure 1.
0\0\

The landfill is approximately 100m long @é%m wide by 6-9m deep. The material
originally encountered appeared to; &g mainly domestic in nature with some
construction waste and samples gﬁ éﬁ did not show any serious contamination.
Work resumed on the pipeline, Qw*g@?ﬁ included some re-design. This resulted in the
construction of 18 pairs of congr%te piles to support the pipe over the 100m landfill
section. Figure 2 shows det@fs\ of the excavated trench and piling. Work through the
landfill is approximately twco thirds complete, as follows:

All excavation works are currently complete (circa 9m wide by 2.5m deep).
12 of the 18 pile caps are complete.
11 of the 17 support beams are in place.

The pipe has been placed in protective wrapping and is ready to be placed.
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S
On Thursday March 23, site personnel néﬁgé\j syringes and other clinical or
vetinary waste through the sides of the exgagations. On closer examination similar
hazardous waste was discovered strewp g the excavated material. Work was
suspended and the hazardous materi@foatl‘arked. Figure 3 shows photos of some of

the material found. &
S
QO\\\i\Q
—

CJO

The contractor, SIAC, commissioned EHS Services to undertake a safety review of
the area (their report is appended). The report stated that a sample taken in one
borehole showed elevated levels of arsenic, however, this would not be unusual.
The EHS report lays out the relevant Environmental and Health and Safety
legislation that needs to be adhered to, in order for Fingal County Council and SIAC,
to safely complete the laying of the pipeline. The report also suggests a humber of
recommendations.
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Taking these recommendations on board, Fingal County Council's Water Services
Dept., hope to complete the laying of the pipeline while prioritising the health and
safety of personnel and without effecting any long term rehabilitation of the area.
This may happen at a later date following the issuing of guidelines/risk assessment
procedures by the EPA to all Local Authorities. The remediation of the site is outside
the scope of the current contract.

The following is the suggested course of action:-

= Risk assessment carried out on all activities required in the area
= Agree a revised Method Statement with Contractor

= The contractors Health and Safety statement to be updated and issued to all
employees

= All personnel working in the vicinity to have appropriate safety training including
the use of PPE equipment

= Entrance to area only for personnel with "Permit to Work".

= Area appropriately sectioned off and controlled entrance at all times

= Safety Signs erected advising of Hazards

= Personnel supervised at all times to ensure compl@ﬁce with all procedures
= Professional support to supervise and docurgeggoall activities

= PPE to be worn when working clos%y \Wlth material (ie when not using
mechanical excavators etc) \\}Q

= Daily Gas monitoring of area prior, ~$@7‘ork commencing

= Decontamination area set up q\fg@ﬁ’t for bagging of disposable PPE and cleaning
of other non disposable PPEQﬁa@washlng facilities etc.

S
=  Prohibition of eating, drlnkuagg, smoking in the working area
= Health Surveillance reco%@s\ to be kept of all staff working in the area

= A risk assessment in line with the pregnant employees regulations

We do not envisage removing any of the excavated material off the site but will re-
level and cap the area with clean boulder clay from our main treatment works site.
As this will be similar to the fill material already there, it will not pose the threat of
creating a "draining" effect.

As we are close to the end of our contract, and hope to have sewage entering the
plant in June this year, it is imperative that we get this last section of pipeline
connected to the treatment plant as soon as possible. We would appreciate your
urgent attention on the matter and an early indication on whether we can proceed
with the work as outlined above.

Niamh McDonald
Senior Executive Engineer
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Report on Occupational Health & Safety Requirements,

Ballbriggan/Skerries Landfill Site for SIAC Construction Ltd.

Client Project No: N/A
Project No:  011-000-002
Document No:21.11.2005-HS-001

This Document May Not Be Reproqdegx@ln Any Way Without Written Permission from SIAC
g@onstruction Ltd.

S
00&90
ISSUE DATE ORIG AUTH REVIEW APPRVD APPRVD DESCRIPTION
CHK EHSRMS CLIENT
A 04/04/06 B M Leavy BG DRAFT
B 07/04/06 B. M Leavy MK Final
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Balbriggan/Skerries Landfill Site
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1.0 INTRODUCTION

Occupational Health & Safety Review

CONTENTS
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Balbriggan/Skerries Landfill Site Occupational Health & Safety Review

Executive Summary

During excavation works on the Balbriggan & Skerries Waste Water Treatment Facility
hazardous waste of unknown origin was uncovered in the landfill section of the site.
Work was suspended.

Work should remain suspended until the Environmental Protection Agency present
written directions in relation to how to proceed with the works. In the meantime the area
should remain cordoned off from any other site works.

info@ehsrms.com 3
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Balbriggan/Skerries Landfill Site Occupational Health & Safety Review

1.0 INTRODUCTION

SIAC Construction Ltd commissioned EHS Services to undertake a health and
safety review of operator safety following the discovery of hazardous waste in a
landfill site on which excavation work was being carried out in relation to the
construction of a new waste water treatment plant. A visit was made to the site
on March 29" 2006 and the area was reviewed.

1.1  Objectives of the Review
The overall objectives of the review are to —

¢ Carry out a risk assessment of any work being carried out in the area of the
landfill site.

+ Identify applicable legislation and advise on ensuring compliance.

2.0 AREA DESCRIPTION K4

The landfill site is located on the south west cor, er of the construction site. It is
bordered on one side by the northern rail ,\%e and on the other by fields,
which are zoned for development. It isobﬁgs“g excavated for the laying of a
pipeline and the intention was to ba the material excavated. The excavation
work did not involve digging to the\\@a@s‘e of the landfill site but to a level of
approximately two to three metggs sThe material removed was placed on top of
the main section of the fill site:" "

G
It is estimated that the fill sy\&é’ may be approximately twenty to thirty years old
though this has not beepgndependently verified. It is thought that the site was a
quarry originally. Frorfthe site investigations carried out it is estimated that the
fill is to depths of approximately six to nine meters. The fill is approximately one
hundred metres long and twenty metres wide. The excavation work has taken
place to one side of the fill area. Site investigations revealed that the level of
arsenic detected in one borehole BH1A at five metres was above the trigger level
requiring action according to the Dutch Standard used for this part of the
process. (see Appendix 1 for extract from report)

2.1 Discussion

On Thursday March 23" and Friday 24™ 2006 during the excavation work
personnel noticed syringes and needles and some other clinical waste through
the sides of the excavated material. On closer inspection further syringes and
needles were discovered throughout the length of the fill. Other items were also
discovered which have not yet been identified but are also considered to be
hazardous waste. Work was suspended and the material marked. EHS
Services carried out an inspection of the area on Thursday March 29", In the
intervening period considerable rain had fallen and much of the marking was lost.

info@ehsrms.com 4
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Balbriggan/Skerries Landfill Site Occupational Health & Safety Review

However the syringes were still visible in many cases. The materials were
collected and photographed. The photographs are in appendix 2. It was noted
that there were no large deposits/clusters of hazardous waste but that it
appeared to be scattered through out the length of the fill. Whilst no further
excavated was carried out during the inspection it was noted that the fill material
was mainly household waste with some construction waste. There were no
incineration bins noted in any of the areas where materials were found. These
bins have been in use for the disposal of hazardous waste for a number of years
and are a distinctive yellow colour usually. It is not yet known if the materials
found originate from human or veterinary treatment facilities though all
investigations are not complete.

2.2 Issues

There are a number of issues from a legislation point of view in dealing with
hazardous waste. For personnel working in the vicinity of the material there is
potential exposure to chemical or biological agents from the contaminated
material. This can be managed through the application of the relevant legislation
and the use of a number of different control measures and is detailed in section
3.0.

The second main issue is the environmental impact of the hazardous waste in
the form of emissions to air, water and land. As thisd$ not a managed landfill site
there appears to be no plan in place for its restor@@on, aftercare and
management of environmental pollution contraksystems. An absolute
requirement of the environmental legislatj Qp‘WhiCh is mentioned in section 3.1, is
that the Environmental Protection AggﬁéPA) should be advised of any landfill
sites. In a separate development the A have contacted all councils and asked

them to identify all landfill sites in area. They will be contacting all councils
again in a few months with gu@@%e on risk assessment procedures for these
identified sites. SO
N
,\(J
\O
&

S
3.0 RELEVANT HEALTI¥& SAFETY LEGISLATION

A number of different health and safety regulations are applicable to this area
and process. This list is non exhaustive and details the main pieces of applicable
legislation. Each of the relevant regulations is discussed below and
recommendations made as appropriate —

The Safety Health and Welfare at Work Act, 2005

This act provides the framework legislation covering all persons at work and
imposing general duties on employers, employees etc. Section 20 of the Act
requires that a Safety Statement be prepared which specifies the manner in
which the safety, health or welfare of employees at work will be secured. The
employer is required to bring the statement to the attention of all employees.

Recommendation 1 — The Safety Statement should be reviewed, updated in
light of recent findings and brought to the attention of all employees working in
the vicinity.

info@ehsrms.com S
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Balbriggan/Skerries Landfill Site Occupational Health & Safety Review

Safety, Health and Welfare at Work (General Applications) Regulations,
1993 & Subsequent Amendments

These regulations give effect to Directive 89/391 and 91/383 on the introduction
of measures to encourage improvements in the safety and health of workers at
work. The main duty of the employer is:

] To be in possession of an assessment in writing of the risks to safety
and health at the place of work as required under section 19 of the Act, such
risks to include, any which put groups of employees at unusual, risk. and

a To decide on any protective measures to be taken and if necessary the

protective equipment to be used.

Section 10 of the Regulation requires the employer to carry out a comprehensive
Risk Assessment, which should be the basis for making decisions on protective
measures and protective equipment, which may be necessary.

Recommendation 2 - A comprehensive process of iogentifying and assessing

risks should be carried out. N
Risk assessments should be carried out for all agﬁvmes and processes on the
site. NS

The risk assessments should be used & *baS|s for reviewing the Safety
Statement. It should include determlna‘? of an action plan and follow up/close
out system as required in the new

Agreement should be reached \A@ﬁﬁer organisations onsite to ensure that
shared areas are also addres ind managed appropriately.

S, N
Regulation 13 of the Gener PAplecatlon regulations state:
] It shall be the d@g’ty of every employer to provide health and safety

training to employees, &

Recommendation 2 — Ensure that personnel are trained appropriately in the

equipment including PPE they are required to use during the course of their
work.

Safety Health and Welfare at Work (Chemical Agents) Regulations 2001.

These regulations implement Directive 88/642/EEC and 91/322/EEC on the
protection of workers from risks related to chemical agents at work. A chemical
agent is defined as any chemical substance present at work and likely to be
hazardous to health. The over-riding requirement as with other health and safety
legislation is the need to carry out a risk assessment of all procedures involving
chemical agents. However in this situation it is difficult at this stage to identify
exactly what chemicals personnel may be exposed to during the course of further
work in the area. Arsenic has been identified in the site investigations and in the
Chemical Agents Regulations, Code of Practice its occupational exposure limit
value (OELV) is defined at 0.1mg/m?, 8hr time weighted average (TWA). Itis
also identified as a Category 1 carcinogen so the requirements of the Carcinogen
Regulations should also be applied.

info@ehsrms.com 6
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Balbriggan/Skerries Landfill Site Occupational Health & Safety Review

Recommendation -3. All extraneous personnel should be excluded from the
area.

Recommendation —4 Safety signs should be placed at the entrance to the area
advising of the main hazards and the PPE requirements.

Recommendation -5 Further work should not be carried out until direction is
taken from other regulatory bodies involved.

Recommendation —6 A decontamination area should be demarcated at the exit
of the area. All disposable PPE should be removed at this point and bagged.
Reusable PPE should be decontaminated thoroughly.

Recommendation —7 Hand washing facilities should be available as close to the
exit from the site as possible.

Recommendation —8 Eating, drinking and smoking should be prohibited in the
landfill area.

Recommendation —9 Personnel should be advised of the hazards of the area
and the control measures in place.

Recommendation —10 Personnel should be supervised to ensure compliance
with the control measures.

Recommendation —11 Personal protective equipment recommended is the use
of chemical resistant disposable full body suits, chemical and puncture resistant
gloves if manual work at ground level is being carried out. Chemical and
puncture resistant safety boots for all personnel entgﬁ'mg the area.

Safety Health and Welfare at Work (CarcmqgeNRegulatlons 2001.
s\é
These regulations implement Dwectwe&‘é% 48/EEC on the protection of workers
from risks related to carcinogens atQW?)\ Carcinogens are chemicals that can

cause cancer in humans. é’,\\ &
Recommendation —12 The cqfﬁgﬂ measures identified above should be
implemented. <<0* &

Recommendation —13 Heqhﬁh surveillance records in accordance with the
requirements of the regugn?ons should be complied by a competent Occupational
Health Adviser.

Safety Health and Welfare at Work (Pregnant Employees etc) Regulations
1994 & Subsequent Amendments.

These regulations give effect to Directive 92/85/EEC on the introduction of
measures to encourage improvements in the safety and health at work of
pregnant workers and workers who have recently given birth or are breast-
feeding. Special duties are placed on the employer to assess any risk to a
pregnant or breast feeding employee from exposure to an agent, process or
working conditions specified in the first schedule.

Recommendation 14 - A risk assessment in line with the pregnant employees
regulations should be carried out.

info@ehsrms.com 7
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Balbriggan/Skerries Landfill Site Occupational Health & Safety Review
3.1 Environmental Legislation

There are a number of applicable pieces of legislation and they are detailed
below though the requirements are not discussed in detail. It should be noted
that this list is not exhaustive.

° Waste Management Act 2001
. Protection of the Environment Act 2003
. Waste Management (Licensing) Regulations, 2004.

How the legislation will be applied in this situation is difficult to say but a number
of cases involving landfill sites elsewhere have set precedents.

Recommendation —15 Prior to any further work being carried out take written
direction from the EPA.

info@ehsrms.com 8
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Balbriggan/Skerries Landfill Site Occupational Health & Safety Review

APPENDIX 1 SITE INVESTIGATION RPT FROM SI LTD
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Balbriggan/Skerries Landfill Site Occupational Health & Safety Review

APPENDIX 2 PHOTOGRAPHS OF RECOVERED MATERIALS
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Pipeline Installation at Balbriggan — Skerries MWWTP

Observations and Recommendations with respect to
completion of the effluent pipeline installation where it
intersects with an old landfill at the Balbriggan —
Skerries MWWTP site

Introduction

Tadg O’ Flaherty, Director, Sustech Ltd, was informed of the circumstances and
requested by J.B. Barry and Partners Ltd. to advise on technical and legal aspects
relating to the handling of material excavated from the line of the pipeline and the
haul roadway and on its reinstatement.

A sitevisit was arranged for Tuesday 18" April 2006, and additional information in
the form of the S.I Ltd. Contract 4250/05 Interpretative Report (24/01/06 Final) and
the EHSRM S report to SIAC Construction Ltd. (07/04/06) were provided.

&
The following comments, observations and recommenq\atl on are made without
prejudice to any intervention by any statutory boqy ;Z;a\exeruse of itsfunctions in these
matters and are solely made on the basis of th aterial provided and discussions held
on site. They also draw on recent practice a\@él’ @%%enence on analogous projectsin
Ireland in recent years. oo ®\
e° §
At issueisthe completion of approxﬂ'@[ely 100 m of pipeline (gravity section) falling
towards the MWWTP site ad acefﬁ?d;b the Dublin Belfast railway line. At this point the
pipelineis gravitating to the ste\ﬁfﬂ mately 2.0 m below intended finished GL with an
adjacent haul roadway. Qooof

The work is being carried out outside the main curtilage of the site works but within
an approximate 5.0 m way leave. No other services are envisaged within the way
leave at present.

At the point at which the gradient flattens (proximate to the main site) a new surface
drain has been instated.

The layout, ground conditions and overburden and fill profile are as detailed in the SI
Ltd. report.

The appended photographs show the section.

Thefill material has been removed to below the invert level of the pipe and a
significant portion of the piled pipe plinths have been installed.

The flanged of sections of the pipe at each end of the section in question are in place
and only this short section remains to be completed.
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Pipeline Installation at Balbriggan — Skerries MWWTP

The works are largely complete from a civils perspective and are undergoing M & E
fit-out for a commissioning date in June 2006.

The filled material has been subject to the normal analyses for priority List | and 11
compounds and leachate anal yses.

The site has gas monitoring boreholes and water monitoring boreholesin place
adjacent to the areain question.

Two high yielding production wells for process water related to screen washing etc
are also located on site. These will generate a radius of influence or cone of
depression in the vicinity.

Concern was raised when the excavations exposed medical sharps and other materials
though to be (on a primafacie basis) to be ‘hazardous ‘ in nature.

The basic questions to be answered are:-

o What actions are required and what interpretation can be placed or relied
upon as to the legal requirements under the waste and other environmental
regul ations to compl ete the work. \\fg’

e What indications as to the appropriate measu&% to protect workers under an
appropriate Risk Assessment in simi Iar@\P stances have been held to be

appropriate and prudent? Ooff?eb
SO
N
W@
Landfill History S
SO

The landfill was reported to bea\dﬂute and disperse ‘site of asmall scalein an old
sand and gravel quarry operat@hal some 20-30 years ago. The site is thought to have
been operated by the Local @?uthorlty or on its behalf for disposa of mixed domestic
refuse , commercial and other wastes

The nature of the exposed material shows a high degree of boulder clay / overburden
mixed with residual plastic packaging and inorganics such as glass and metal
containers typical of mixed domestic, construction and demolition and commercial
waste.

Condition of the fill

Thefilled material is very mature and no significant evidence of residual anaerobic
decomposition is visible in the exposed faces. Thisis understandable as any
putrescible materia would have been expected to have undergone anaerobic and
aerobic stabilisation in the early years of the post fill maturation and would now be
stable. This material would aso be stabilised by the considerable proportion of
construction and demolition clays present which has been a feature of landfills of this
era
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Pipeline Installation at Balbriggan — Skerries MWWTP

The unlined nature of the fill, the fact that the site was a sand and gravel quarry with
an attendance high transmissivity aguifer (demonstrated by the high yield borehol es)
would also be strong presumptive evidence that |eachable material has long since
been eluted from the matrix particularly in the upper layers.

Similarly the aerobic appearance of the face material and the absence of any evidence
of anaerobic processes or sulphidic material and the low analytical results for related
anions mean that protection from sulphidic attack is not suggested. The low sulphate
values with some spots of elevated levels are more suggestive of builders’ rubble
containing gypsum /plaster and plasterboard than presenting a general significant
sulphate attack potential. In any case thisis further prevented if arecommendation on
clay backfill is utilised

Presence of Medical and /or hazardous waste

It must be remembered that the recommendations on best practice in the erato which
the landfill falls, were considerably different from the present.

The general waste regulations of 1979 and the toxic and dangerous waste regulations
of 1981 were the first formal mechanisms to specifically control waste arisal's and
disposal in the State following on from the first Wasteirective of 1975 and the
Water Pollution Act of 1977 which required thepr tion of ‘waters’ which included
groundwaters and aquifers. The WPA 1977 aﬁgs’éd the implementation of the Control
of Dangerous Substances in Waters Di rect@%ﬁ? 1976 which established the List | and
List Il categories of compounds z\

&‘&W
Aslate as 1982 aministerial Ietta;&v@ssued to local Authorities recommending the
co-disposal of commercial, mdust\rdﬁ and toxic and dangerous wastes where no threat
to the external environment wogtd result. Similarly, coastal sites with unexploited
aquifers or saineintruded agtiifers underneath were preferred sites on the basis of
minimising potential adverse impacts.

Therefore, the presence of mixed wastes is unsurprising as it was common practice
and no other outlets commonly existed.

Even domestic use and hospital derived medical sharps commonly occur.

Ireland, had arelatively low generation of hazardous wastes because of the nature of
theindustrial base and because the emerging multinational sector used export for
incineration or recovery asthe main outlet for solvent and active pharmaceutical
ingredients (API’s). Therefore the main hazardous components were paints and oils
and household chemical's co-disposed with domestic refuse.

These were avery small component of the wastes and were further diluted in weight
and volume by the large component of construction waste.
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Pipeline Installation at Balbriggan — Skerries MWWTP

Current legal Controls of relevance

Ireland does not have any contaminated land legislation and as a consequence issues
relating to the presence of contaminantsin soils and their control giveriseto
considerable confusion and angst.

The basic control of ‘waste related activities' is under the Waste Act 1996 as
amended. Thisrequires that any ‘waste related activity * requires a Waste Licence
issued by EPA under the regulations or for some limited recovery reuse operations a
permit issued by a Local Authority. This also applies to the transport and disposal of
wastes which can only be carried out under permit or licence.

However, the importance consideration is what constitutes a waste related activity.
Thisis defined in the primary act and regulations and essentially involves carrying out
aphysical chemical or biological process to awaste for the purposes of changing its
nature or recovering it or emplacing it for disposal.

Simply moving or re-depositing waste within an existing landfill operated by or for a
local Authority was adjudicated by EPA in the case of the Dublin Port Tunnel waste
extraction and re-deposition at Fairview , not to be a‘waste related activity’ in very
similar but much greater in scale circumstances . Simi IQ@? the Arklow bypass was a
similar case.
S
S
It must be al'so remembered that in this casegﬁg&tlons arein away leave and are not
the acquisition for redevel opment of an egﬁ?@% te. Therefore the objectiveisto
ensure that the actions are envi ronmen&aiy@*neutral or improve the situation without
undue cost or loss of time.

<© @
In alike manner *digging and dugfpl ng * which isthe description given to removal for
re-deposition or other treatmegﬁ)f wasteto or at alicensed siteisnot alicensable
activity asthe ‘activity * occfirs at another licensed facility here or abroad.

However even simple sorting, sizing, or other physical processing is such an activity.
Therefore the opening of atrench in the maturefill isnot alicensable activity based
on previous adjudications but this does not absolve the operator /contractor from other
environmental considerations.

Those considerations are the generic prevention of adverse impact on the environment
or the creation of a statutory nuisance under the Water Pollution Act , EPA Act and
Protection of the Environment act 2003, Air Pollution Act 1987.

These provisions mean that the operations must not give rise to a source of pollution
or to the occurrence of environmental damage.

In the case of the installation of the pipeline and backfilling, thisis highly unlikely
and can be virtually assured once several simple precautions are taken for added
safety. These are absolutely separate from Worker Protection issues addressed later.
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Pipeline Installation at Balbriggan — Skerries MWWTP

e Management of temporarily excavated material — this should be either
covered or screened as judged necessary to prevent litter and dust blow or
vermin nuisance. At thistime and in view of the stable nature of the material,
the litter aspect is the one of practical concern.

e Proper management of pockets of high hazard materials - Becauseitis
possible but very unlikely at this stage, that pockets ie many identifiable bags
or drums of medica wastes, car batteries, partly filled or full waste oil drums
etc may be encountered, these should be moved to a secure areafor removal
for disposal by alicensed contractor in accordance with the regulations.
Incidental or individual items consistent with domestic refuse need not be so
treated as their re-deposition represents no significant change in the level of
hazard or the potential for ongoing contamination commensurate with the rest
of the site.

e Supervision and Record Keeping during excavation , movement and
reinstatement- because of the foregoing and the fact that it isimperative to
be able to produce documentary evidence ( with photographic records and
analyses where relevant ) asto what material was placed where and that any
high hazard material was identified and dealt with under the regulations, itis
strongly recommended that the work be carried out under supervision with a
specific record keeping brief . p

e Prevention of theintroduction of new drainage— This means that no new
enhanced access for contamination of grounci\ﬁ%ters or surface waters should
be introduced. For example, wrroundin@\%é\eeply buried pipe with alayer of
hardcore is a known mechanism for gﬁ@orti ng leachate to groundwater or
surface water as are open trenches the removal or impervious cover
material. To avoid thisthe pip he'should be covered with clean d ay
material of asimilar transm\'k@\ y to that of thefill material ( ie the clay
stockpiled on site). And tt?ége??vorked area capped with the same material to
prevent new Ieachateforo ion.

e |solation of boundar,gs‘sfrom fill material — It would be prudent to move
small remaining qu@ﬁtities of fill material from the railway embankment over
to the other side of the haul road and the pipeline. this would mean that when
refinished to final grade the upper two meters of the site at the site edge is
isolated from the external environment by a‘trench’ and cap of clean material
.Thiswould reduce the risk of gradual exposure of plastic litter materia
etc.and would aid landscaping of the way leave. It also means that should
access to the pipe section be required in the future or maintenance of the haul
road — that work would be carried out in ‘ clean” material only.

e Ingtallation of in-situ monitoring — On completion a couple of permanent
gas monitoring borehol es should remain close to the pipelinein the ‘old’ fill
material and similarly a water monitoring borehole can be finished on the fill
side of the new drainage pipe finished to detect |eachate quality at the base of
the slope in the vicinity of the pipeline. These will serveto proveif any new
anaerobic or aerobic activity has been generated by the disturbance and if any
significant or poor quality leachate is being generated. Some gas generation
would be expected as would some short term elevation of leachate COD’s
and Ammonia. The metal burdens are very low. Any significant impact
would be seen in the main production wells but thisis unlikely.
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Pipeline Installation at Balbriggan — Skerries MWWTP

These recommendations are designed to follow good practice and to ensure that no
adverse effect can result and also to prevent the need to re-enter contaminated
material at alater date. The monitoring recommendations are more to protect the
devel opment from the accusation of an adverse effect as to enable or suggest
intervention.

Occupational Health and Safety Aspects

The comments of the EHSRMS report are noted. The foregoing has addressed the
issues raised in respect of the environmental legal status of the activity and the fact
that the EPA has not got aroleto play unless a‘waste related activity * were
necessary or contemplated. Therefore the practice specified above follows similar
practice on other projects which have been successfully executed. In asimilar vein,
the observation is made , again without prgjudice to any intervention by the NAOSH
as the relevant statutory body or to any other advices sought , that a pragmatic
solution to implementing a safe working practice in similar circumstances (
Docklands sites, Barrow street and others) and where in some of those cases more
exposure to higher hazard materials were possible , that that portion of the activity
wastreated asa Y ellow Hazard status and PPE issued agl trained for appropriately.
O

In essence this means maximising the mechanlcd\‘lq%dl ing and marshalling of the
material , use of appropriate gloves at all ti éﬁ cavoidance of sharps (long reach claw
pickups or grips and placement in asharpsg@g&*for appropriate disposal . Dust masks
are only necessary where significant egp%@re by inhalation is possible but may be
issued as a precautionary measure. . &:°

&, A*\
Similar practical measures can b%\g‘i’eaned from the safety statement and SOP' s for
operators at landfill facilities, kit the level of hazard here and the potential risks are
lower and of discrete and Ii@lﬁed duration.

Conclusions

The materials encountered are unexceptional for dumps of this age and type. The
material is at an advanced stage of stabilisation and contains a significant quantity of
inert construction and demolition waste. The recommendations are designed to ensure
an environmental and occupational health and safety satisfactory execution based on
good practice and current experience at similar or more challenging projects. The
proposals do not include activities which require either a waste licence or waste
permit as currently understood and adjudicated upon in similar circumstances.

Tadg O’ Flaherty,
Director ,
Sustech Ltd.
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Fingal County Council
Balbriggan Skerries WWTS DBO Contract

Balbriggan-Skerries Waste Water Treatment Plant
Site I nvestigation.

The Treatment Works Site is situated running N-S from Balbriggan to Skerries along the
R127, to the east lies the sea front and to the west the site is edged by an active railway
line on an embankment. The project is set to go out to DBO tender within the next few
weeks. In order to alow for accurate pricing for the contract, a Site Investigation is
currently being undertaken. This site investigation has highlighted a number of issues
relevant to the civil works aspect of the DBO contract: -

1. Dewatering of the embankment due to the drawdown, which could in turn result
in the consolidation of the ground beneath the railway line.

2. Gravelsin the boreholes, stability? Permeability.

3. Unsure of geological conditions

4. River Diversions

Dewatering: - The embankment is currently at a height of 3-4m above the ground level of
the Treatment Works site, if any dewatering of the site ogélirs in order to construct the
treatment works site, it is feared that this will h an adverse effect upon the
embankment, i.e. dewatering will cause a drg&v@éwn which could result in the
consolidation and instability of the embankmer@? &

o\*
Geological conditions: - In core holes D@@éﬁ% there are two fracture planes occurring,
one paralel to the drill direction, o @ﬂlque This type and level of fracturing is
indicative of a nearby fracture zon%o @ere is also a marked difference in the rock head
level between C8 & C7, with rockﬂ;@d going from 0.80m to 6.30m in the space of 20m,
which also indicates a possible fauit zone.

§
It is not possible to find réek dip and dip direction from the cores as they are often
twisted as they are coming up the casing. Two methods are available for calculating core
orientation, one uses an instrument being placed down the borehole the other is a ‘down
the hole’ camera, the latter generaly works out more successful. Outcrops are present by
the sea and dip direction can be estimated should dip direction be required.

Rock head is high, approximately 1m depth at the south end of the field, but falls off as
you go north except again for C2 which goes against the other levels present being found
at 1m.

River Diversions: - The first river crosscuts the field, i.e. runs E-W, along a gully and
encounters amost perpendicularly with the embankment. The second runs parale with
the embankment but the two rivers do not transect as the second river stops along its path.

John B. Barry & PartnersLtd. Page 1
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Fingal County Council
Balbriggan Skerries WWTS DBO Contract

This poses the question as to the source of the second river, which is very slow moving.
The source of the river may a tributary of the first river, which for a period runs
underground and surfaces 30m away as the source of the second river. Or, perhaps the
source of the river is totally independent of the first river and originates from another
source; this may in turn have something to do with the possible presence of a fault. To
test to find the true scenario it was suggested that a dye be placed in thefirst river.

The first river, which runs perpendicular to the embankment en route to the sea, was
originaly to be moved and channeled along the proposed access road but acquisition of
the access road is proving difficult. The second was planned to channel along the foot of
the new embankment. The diversion of the second river is further complicated by the
requirement that it be channeled along an interpretive centre where the water flow turns a
mill whedl.

Options Available

Permeability Tests.
Conduct permeability tests on both the gravel and the rock using the manpower and
machinery available on site. In-situ permesbility tests-éfe alowed for in the bill.
Therefore, one option is to conduct these tests and find gtit the Permeability, or K values
for both the rock and the gravels and let the @écment of the information, i.e. the
contractors decide as to the effect this will havgv 5n the railway line. The Employer’s
Requirements should contain details fromg larnrod Eireann regarding maximum
settlement allowed along the Embankm\@% e to construction. The Contractor can
therefore decide on a construction metggﬁcpé\ meet these requirements and include for it in
his tender price.

O Q
<<°on\
In-situ permeability tests would\ébnsst of falling head tests in the gravels and packer
testsin the limestone. IS
O

Pumping Tests.

Rock head is uneven throughout the site, a well contractor will have to be hired to drill
the main well and to conduct the pump test. Care must be taken so that the test itself does
not cause any unnecessary adverse effect upon the Embankment. This presents a number
of options as to the type of Pump test undertaken,

1. Pump test in the gravels, testing the drawdown in the gravels, thisis restricted by
the high rock head, as the bedrock is extremely fractured, then the volume of
water possibly flowing through the limestone aquifer is possibly high and there
also may be some inter-relation between the two.

2. Pump test the aquifer, this presumes that there is an interrel ation between the two
and judge the effect of the pump test upon the observation holes

John B. Barry & PartnersLtd. Page 2
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Fingal County Council
Balbriggan Skerries WWTS DBO Contract

Asrock head is generally high throughout the site, then a major Drilling company, such
as Dunnes is required to drill a well of sufficient diameter so as to pump out sufficient
volumes of water equivalent to those required for dewatering of the site. This would be
monitoring both the gravels and the rock.

A 10m well of sufficient diameter, using mud drilling due to the presence of the gravels,
air drilling would place too much pressure down the hole around the gravels, placing a
Johnston well screen to prevent the gravels collapsing within the hole.

Pricing for well and pump test: £10,000.

Summary of Options
1. Full Stop, no dewatering/drawdown, use alternative arrangements/methods.

2. Put standpipes in the 5 observation holes scheduled aong the embankment;
organize a pump-test to see the effect of the drawdown on the groundwater/gravel
Situation at the embankment. This would enable us to give strict guidelines to the
contractor asto the level of dewatering permitted %a%y

$

3. Find the permeability of the rock ando@ﬂg@%aravels in the direction of the
embankment and present this to the tegﬁ%s and let them decide upon the best
approach, alternatively use a comyputeér program; such as MODFLOW, to
calculate the possible effect drawy.\\ n“would have on the groundwater along the
embankment. The latter is perhga%;@mdi ng towards a more interpretive report.

NS
N
Qé \\\\q
N
O
&
&
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600mm @ Rising Main Pipe Failure

600mm @ Rising Main Pipe Failure (Structural) Through Landfill 20/06/06.

History:

While trying to pressurise the pipeline from Inlet works at Ch 3143m to coast
road at Ch 4200m approx. it was found that the pipeline was not pressurising and
therefore had a leak. After checking the Air Valve and Hatch Box Chambers in
which all valves etc. were found to be sealed the contractor started to dig trial
holes to search for signs of water.

After several trial holes it was found that the problem lay between Ch 3143 (inlet
works) and Ch 3368m (Air Valve). This section of pipeline incorporated a section
of pipeline through the Landfill (Ch 3200m-3320m approx.) where the pipeline
had already been backfilled over to a depth of 2-3m in areas.

The section of pipeline between Ch 3210m and 3312m had been piled with 18
No. sets of piles at 6m centres with pile caps pour(?‘;gﬁ‘iop of each set tied
together laterally with tie beams at a level of 150mmcapprox. below pile caps and
then the pipe laid to rest only on the pile capsogﬁe&ﬁselves as can be seen from
photograph 1 & 2. Pipes were backfilled as@pobe seen from Photographs 3,4 &

5 and no plant traversed the pipeline durg%& is backfilling operation.
N
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Photo No. 1 taken 28/04/06.
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600mm @ Rising Main Pipe Failure
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Photo No. 3 taken 23/05/06.
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600mm @ Rising Main Pipe Failure
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Photo No. 5 taken 23/05/06.
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600mm @ Rising Main Pipe Failure

Events of 20/06/06:

A major leak was detected after excavating atrial hole at Ch 3261m at ajoint between 2
pipes, it was noted that the material underneath the mid section of the pipes (between the
pile caps) had either settled away from the pipe due to the nature of the ground or had not
been compacted correctly around and over the tie beams.

This had the effect of causing a point load to be applied to the pipes at each pile cap over
asmall bearing area as the pile caps were rectangle in shape and the pipe round. The pipe
between Ch3255 & Ch3261m was cut and a section near the failed joint removed. When
the interior of the pipe was inspected the pipe had deformed (see Photographs 6 & 7) and
broke the cement lining off the inside of the pipes at the location of the pile caps (see
photographs 8-10).

SIAC stated that they would remove any damaged pipes through this area and would
have their consultants Nicolas O’ Dwyers assess the situation and rectify the design

accordingly. Pipe testing would continue on the remainder of the 600mm & pipeline
despite these events.

Photo No. 6 taken 20/06/06.
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600mm @ Rising Main Pipe Failure
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Photo No. 8 taken 20/06/06.
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600mm @ Rising Main Pipe Failure
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Photo No. 10 taken 20/06/06.
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Winsac Ltd. — Environmental Risk Assessment — Barnageeragh Cove, Skerries Appendices

PHOTO LOGS OF WWTP AND RISING MAIN CONSTRUCTION
2006
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Winsac Ltd. — Environmental Risk Assessment — Barnageeragh Cove, Skerries Appendices

0&

Plate A2.1 Photograph of Construction of WWTP an(lcmsmg Main taken in 2005 from
western boundary facing west with Dublln- st railway line to the south and
historical landfill loc&;?%g\?o the west
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Plate A2.2 Photograph of excavation of soils for Rising Main taken in 2005 from western
boundary facing west with Dublin-Belfast railway line to the south and historical landfill
located to the north
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AERIAL PHOTOS OF WWTP AND ADJOINING HISTORICAL
LANDFILL TAKEN IN 2012
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Plate A2.3 Photograph of historic landfill on 16/05/12 taken from southern boundary
facing northwards with Dublin-Belfast railway line to thgj&outh and WWTP located to

the east ﬁo’\s
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Plate A2.4 Photograph of historic landfill on 16/05/12 taken from south west boundary
facing northeast with Dublin-Belfast railway line to the south and WWTP located to the
east
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Plate A2.5 Photograph of historic landfill on 16/05/12 taken from south east boundary
facing northwest with Dublin-Belfast railway line to the sguth and WWTP located to the
east &

Plate A2.6 Photograph of WWTP on 16/05/12 taken from western boundary facing west
with Dublin-Belfast railway line to the south and historical landfill located directly to
the west
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