AN BORD PLEANALA
TIME BY
30 JUN 2004
Hummo____m
n
& Volume 1:
o
SR
og?:gdé\ Proposed Bellanaboy
Environmental &ﬁ&* :’ilfge ﬁ:s f’f’:i“"'
Q
Impact Statement @e%o"’“ B:“:;;ly);o:ﬂ,ge
’repared in respect of the ropos%&\q Co. Mayo

3ellanaboy Bridge Gas Terminal g??d

1ssociated Srahmore Peat Degg@smon Site. Geology, Hydrogeology
Global Stability

EPA Export 08-07-2014:23:41:55



TABLE OF CONTENTS

Technical Appendix: Vol.1 Geology, Hydrogeology and Global Stability

Foreword

Applied Ground Engineering Consultants Letter

ARUP Consulting Engineers Report

EPA.EXxport:08-07-2014:23:41:55



Arup Consulting Engineers

Shell E & P Irefand Ltd

Corrib Terminal:
Bellanaboy Bridge

Geology, Hydrogeology
and Global Stability
Report

EPA Export 08-07-2014:23:41:55



O

Arup Consulting Engineers

Shell E & P Ireland Ltd

Corrib Terminal: Bellanaboy Bridge

Geology, Hydrogeology and Global Stability Report

December 2003

Arup Consulting Engineers
15 Oliver Plunkett Street, Cork

Tel +353 021 4277670 Fax +353 021 4272345

www.arup.ie

Job number C1157.10

EPA Export 08-07-2014:23:41.55



Arup Consulting Engineers Document Verification
Page 1 of 1
Job title Corrib Terminal: Bellanaboy Bridge Job number
C1157.10
Document title " Geology, Hydrogeology and Global Stability Report File reference
Document ref RPOO4
Revision | Date Filename RP004 Issuel C1157-10 Geology Hydrogeology Global Stability.doc
Issue 1 | 30/11/03 | Description Issued for Planning
Prepared by Checked by Approved by
Name John Redding, Chiis | Michael Daly Eoghan Lynch
Humpheson
Signature
Issue 2 | 08/12/03 | Filename RP004_Issue2_C1157-10_Geology Hydrogeology Global Stability
Description
K
Prepared by G&?}cked by Approved by
Name John Redding, Chys) §fMichael Daly Eoghan Lynch
O
.’P Humpheson £ N
QN .
Signalure - . Qo\\) U:! 'Eg [ E fﬁ C CQ
Filename N ) A&i§\ v ! U U
Descripti S O '
escription Qoo®
&
£
S
~ Prepared by Checked by Approved by
Name
Signature
Filename
Description
Prepared by Checked by Approved by
Name
Slgnature

Issue Document Verification with Document

©inp FLS
CA Rev 9.3, 17 Hovember 2003

JAC-$100VCI157Y2) DOCUMENTS\I WREPORTS\RPOO4_ISSUE2_C1157-10_GECLDGY
HYDROGEOLOGY GLOBAL STABILITY.DOC

RP004

Arup Consulting Engincers
Jssue 2 8 December 2003

EPA Export 08-07-2014:23:41:55



o

Shell E & P Ireland Ltd Corrib Terminal: Bellanaboy Bridge
Geology, Hydrogeology and Global Stability Planning Report

CONTENTS

Page
1. INTRODUGCTION. .. coceeeiieremsrissssssisasresarsssssssasssssssssmsasssarasssastst seserassnnssssensesssest soassasarsasanss sesssass 1
2. METHODOLOGY USED ...uovcciercerenvmreemesississstsmsssemsiaessmssnssosesssssssssntsstsssssssssneraansasassssssanssssass 2
3. GROUND PROFILE ....ccovervseriereneresmsaesasssmsssesserenssssssssssssastsassssssnesssssssasiserssrossestsssssasssssssenenssasass 3
4, GROUND INVESTIGATION DATABASE ....cccccieirinrnirnssirssnisessessissssssmestesssasescasssensassansasssassosss 4
5 SOLID GEOLOGY ...coorrrrrnrirniesserncnsesntoressessasissstesssrassssssssssssnsssssasessasassersassss seans sasssmresssssssssassses 5
6. SUPERFICIAL DEPOSITS .. coveeeseeeentrncrresnersstsassasssssssaassmessssesssostsssssssnsaran sansssessssssns srancssensas sose 7
6.1 - | SUUO OO OT DO PO OPO PRSP 7
6.2 Hillwash and GIacial Till .......ccoeerrerererirerirneerensrrssrssisosssessrsresessssssesasssssersassansesse ossasnssanasanassonss 8
6.3 Bedrock Terrace and Overlying Head Deposits ... anisesen 9
7. BEDROCK WEATHERING AND ROCK QUALITY ....covrirriiesirireerisearsrnasmssssssnssssssasonsssesssasens 12

&
8. HYDROGEOLOGY ......cocrricritrscsssonsnnismssnsssseosassnns @2: .............................................................. 14
8.1 Bedrock Groundwater Unit........c.cooccveeenens < ..%@9 .................................................................. 14
8.2 ‘A’ Horizon Groundwater Unit ................. R i B& e 16
8.3 Peat Groundwater Unit Q@%& ............................................................................ 17
8.4 Sub-Surface SPrings.........cevseees Q@*@.@ ............................................................................... 19
£
9, HYDROCHEMISTRY .......... @R hen e ans b e bbb .21
NS

9.1 Iron and Manganese.......qch. et essaesebsrs s R e r s s oAb e e A s e E s eSS R et sene e s senaes 21
9.2 Calcium and Magnesium ?\'(’Q?' .................................................................................................. 21
9.3 Chloride......................;55&0. ........................................................................................................ 22
9.4 Alkalinity ................ 0&\ ............................................................................................................. 22
10. GLOBAL STABILITY ..vvvererrereseressesererasssasiasstssssssorsessesssssasssssstossassntosssarss sasesassssarssnssaasasssasssss 23
10.1 Historic Review of Peat Slope Instability and Mass Movement............ceinnnnncccnicnns 23
10.2 MOrphologiCal SHULY .....cveciiiiiiiiiti ettt s et s 29
103 SHADIIILY ANBIYSES ...oreeerrrrriesisiiiiiiis e sssr s s s rere st s bss s s s e s e r btk s s bbb 33
1. IMPLICATIONS FOR TERMINAL SITE DEVELOPMENT ...vccceniiiiceeerinerenissscssassnesransssnesassass 41
11.1 Terminal Geology and Hydrogeology ........cciiieiniiiiresinsss st re s ssssstssnsesssnesssssness 41
11.2 PLAtEOTI LEVE ..o vevviriesnisssesssesserrrsereveessesrensersessnssossassssssntsssesansssesanssesssassessasssar g asssssasnasnesas 42
11.3 B AT WOTKS ceoovvviicccieeetteeesnerenessrsseeas e sas s r e sns s bas s s ans s ar e s R e s e E s SR s be s s e s s m R e e sanneara e anarenanastarentasss 43
11.4 CUL-SI0PE SEADIIY ...ttt e s et e e s s s e s e e 43
11.5 FOUNTANIONS ....uveeeeeiieinrreesvsssisererssssssrassssssssesssassssasrssssssssssssssssesssssnsessntsnensssasaressaressosssassiossns 44
11.6 TTENCHES I PEAL....ccceeeeeeereee et et es e e s s s e s a bt s s e s e e b e s smnn e san e banns 44
11.7 Drainage and DEeWateriNg ........cccveeeeerrerreurerrncrernianriisisssssssnssssssssssessssssssssssssasnsssssresssssssosesss 44
11.8 Re-USE OF MALEMIAIS .....oeeeveeecieeiivvisestisscineessrrsssnessssss s ssessssrseis e nsrnsessbas sesasasssnnesnnssasnsassanesoneross 47
REFERENCES
C-1100\C1157y2) DOCUMENTS\OREPORTS\RPOM_ISSUE2_C1157-10_GEOLOGY Arup Consulting Engineers
g}:’%l(l)gﬁEDLDGY GLOBAL STABILITY.DOC Issue 2 & December 2003

EPA-Export 08-07-2014:23:41:55



Shell E & P Irefand Ltd Corrib Terminal; Bellanaboy Bridge
Geology, Hydrogeology and Global Stability Planning Report

APPENDICES

APPENDIX A
Figures

APPENDIX B
Geological Cross Sections

APPENDIX C
von Post Humification Index

APPENDIX D
Selected Photographs
(see Figure 22 for locations)

APPENDIX E
O Derivation of Equation for Factor of Safety against Sliding

APPENDIX F
Calibration Calculations of Wedge Analysis Method
@.

APPENDIX G &>

Stability Calculations for Existing Slopes &
NN
) \o&

APPENDIX H &S

Stabili lations for Sl heet Pil

ility Calculations for Slopes below Shee |Q %Y@aﬂs

i
S
<<°\ A‘&\Q
\C’OQ
\0
&

S

JAC-110MC11572) DOCUMENTS\O\REPORTS\RPO04_ISSUE2_C1157-10_GEOLOGY Arup Consulting Enginecrs
HYDROGEOLOGY GLOBAL STABILITY BOC lssur2 8 December 2003

EPA Export 08-07-2014:23:41:55



Shell E & P Ireland Ltd Corrib Terminal: Bellanaboy Bridge

Geology, Hydrogeology and Global Stability Planning Report

1.

INTRODUCTION
The purpose of this report is four-fold:

a) To present a geological and hydrogeological model of the entire terminal site at
Bellanaboy Bridge incorporating all relevant ground investigation data.

b) With the benefit of the model, consider in detail the ground conditions within the
terminal footprint area.

c¢) From a review of historic peat slope instability, a morphological study of the area
surrounding the terminal site, geotechnical analyses and supported by the above
model, consider the global stability of the site.

d) Stemming from the above, examine the impact of the terminal construction on the
geology, hydrogeology and global stability, and review appropriate mitigation
measures.

Salient features of the site-wide geological model are summarised in a map (Figure 1a and 1b)
and an idealised cross section (Figure 2); while salient features of the hydrogeological model
are presented in the form of an annotated version of the geological cross section (Figure 11).

The model is intended to provide a distillation and synthesis of what has become a very large
body of ground investigation data, incorporating the: data into a rational and easily readable
format. By means of the model it is possible to logk at any specific location, area or
alignment on the site with the benefit of an @dﬁstandmg drawn from the site as a whole.
The model can thus be used to both interppgat® individual items of ground investigation data
and to guide extrapolation between ts.

Q
The report describes the methodg}%@ﬁsed in compiling the model and then summarises its
principle features. Although ogy and hydrogeology are described in different sections
of the report, they are in fa@ﬁl\ of a single integrated geological/hydrogeological model.

N
The section of the report c&%‘ocring Global Stability is essentially a stand-alone section, but it
derives information fros'the model and has also helped to inform the model. For these
reasons it has been ingluded within the body of the present report.

At the time of writing this report (November 2003) further ground investigation is on-going at
the terminal site. None of these ground investigation data points are included within this
report, although some of the preliminary findings are referred to and the specific reason for
undertaking this additional work is discussed where relevant.
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METHODOLOGY USED

In compiling the model, datasets characterising particular features of the geology and
hydrogeology are plotted graphically in order to derive a relationship between the feature and
depth below ground level and/or elevation on the site. The relationship derived may be either
a regression, or best-fit, mean line, or a line representing an envelope to the data set.

There is an implicit assumption in this approach (which also underpins the whole of statistics),
which is that the mean of a sample population (in this case the ground investigation database}
is an accurate descriptor of the population as a whole (i.e. the whole site).

A fundamental assertion of the modelling technique is that there is a linear or quasi-linear
relationship between particular geological and hydrogeological features and the topography.
The validity of this assertion is borne out by the graphical representations, which are included
in support of the model.

The modelling approach described has certain limitations, however, which result from local
variations in the geology and hydrogeology that are not captured by or do not conform to the
average trend. These variations and their implications are discussed, where relevant, in the
text.
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GROUND PROFILE

An idealised ground profile, shown in cross-section in Figures 2 and 11, has been compiled
from a digital ground model (DGM) of the site. The DGM is modelled in Inroads SelectCAD
(a software package typically used for road and embankment design) and incorporates all of
the ground level survey information for the site. The vertical axis on each of the profiles
represents ground elevation, as in a conventional section, but the horizontal axis represents
cumulative percentage of the total site area lying above a certain elevation. In effect, the
profile represents a statistical mean ground profile for the site as a whole. Thus Figures 2 and
11 are not true cross sections, and do not indicate the actual slope of the site.

The ground profile shown in Figures 2 and 11 has been used as a datum for plotting the
underlying geological layers, as well as groundwater levels and permeability data.

Figures 3 shows ground surface contours at 1m intervals plotted from the DGM.
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GROUND INVESTIGATION DATABASE

The positions of all ground investigation data points available across the site are shown in
Figure 3. Note that the data points used specifically in compiling the model, are distinguished
by a label; the coding system being the same as that in the later graphical plots.

As indicated later in the report there are certain sets of data, such as cone penetration tests
(CPTs), Mackintosh probes and in situ shear vane tests (unlabelled in Figure 3) that have not
been used directly in compiling the model, this is due to uncertainty about geological
interpretation of these data. However, with the benefit of the model, the CPTs have been used
to provide additional information on the elevation and morphology of the sub-peat surface,
which is shown in Figure 16. The in situ shear vane tests have been used in the global
stability analyses, and their locations are shown separately in Figure 30. Thus the only data
set to be completely excluded is the Mackintosh probes.
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SOLID GEOLOGY

The solid (i.c. bedrock) geology is shown as a base layer to Figure 1b. It has been compiled
using published geological map information, but incorporating lithological data from the
various rotary-cored boreholes on the site.

The mapped solid geology shown in Figure 1b differs somewhat from the published
geological map (Sheet 6, North Mayo: Reference 1). This is because in compiling the
published map, the Geological Survey had very little in the way of rock outcrops to work
with; much of the area being extensively cover by blanket bog. The published map (Sheet 6,
North Mayo) was thus built up using available rock exposures (in coastal cliffs, in incised
river valleys and in quarries) and extrapolating the geology into non-outcrop areas using
ground features as a guide.

At the time of mapping Sheet 6 (Reference 1, 2 and 3), only one small bedrock exposure was
available within a 1km radius of the site (a small quarry to the east of the site), with earlier
documentary evidence of a former exposure in the stream-bed beneath Bellanaboy Bridge.
The rotary core bedrock samples collected from the site thus represent a significant
improvement on the available local bedrock geology information (C.B. Long, personal
communication).

Apart from changes to the subcrop pattern, the main departure from the published map is that
the thin formations lying between the Srahlaghy Quartzite and the Inver Schist are not
recognised at the terminal site. This is probably dife to pinching out on thrust faults, which
are a feature of the contacts between these cgb‘)gﬁﬁtions where seen at outcrop.

«
All of the formations present represen{@f%@’ent sedimentary rocks that have been affected, to
varying degrees, by regional me m. Metamorphism has changed the lithology and
fabric of the rock, requiring a di@o set of descriptors to characterise the individual rock
types. Table 5.1 shows the rqéﬁg.@scriptiuns used by the Geological Survey to characterise
the various meta-sediment@{boék types in North Mayo (taken from Reference 4). The
following gives a general e%?ogical description for each formation present on the site
compiled by the Geologjtal Survey (in quotation marks), together with a description compiled
from rotary core smﬁ:

The Benmore Formation comprises “A monotonous sequence of massive to banded psammitic
quartzite and quartzite, with rare very thin heavy mineral bands and thin orthoquartzite beds.
Cross-bedding is common”. The formation is well exposed in the (now much enlarged)
quarry just to the east of the site (see location in Figure 1b), where it can be seen to comprise a
strong, thinly bedded, fine to medium grained quartzitic sandstone. In the quarry the bedding
dips westwards at about 50° (see Plate 2., in Appendix D)

Table 5.1. Metasedimentary Rock Descriptions

ROCK TYPE COMPOSITION

Orthoquartzite More than 95% quartz

Quartzite More than 80% quartz; mica and feldspar commonly present

Psammitic quartzite | 60 to 80% quartz with the remainder largely feldspar and mica

Psammite 40 to 60% quartz with the remainder dominantly feldspar and mica

Semi-pellite 10 to 40% quartz with the remainder largely mica. Feldspar often up to 50%

Pellite Less than 10% quartz with mica very prominent. Feldspar occurs

Marble Composed of dolomite and/or calcite with minor amounts of quartz, feldspar
and mica
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SOLID GEOLOGY

The solid (i.e. bedrock) geology is shown as a base layer to Figure 1b. It has been compiled
using published geological map information, but incorporating lithological data from the
various rotary-cored boreholes on the site.

The mapped solid geclogy shown in Figure 1b differs somewhat from the published
geological map (Sheet 6, North Mayo: Reference 1). This is because in compiling the
published map, the Geological Survey had very little in the way of rock outcrops to work
with; much of the area being extensively cover by blanket bog. The published map (Sheet 6,
North Mayo) was thus built up using available rock exposures (in coastal cliffs, in incised
river valleys and in quarries) and extrapolating the geology into non-outcrop areas using
ground features as a guide.

At the time of mapping Sheet 6 (Reference 1, 2 and 3), only one small bedrock exposure was
available within a 1km radius of the site (a small quarry to the east of the site), with earlier
documentary evidence of a former exposure in the stream-bed beneath Bellanaboy Bridge.
The rotary core bedrock samples collected from the site thus represent a significant
improvement on the available local bedrock geology information (C.B. Long, personal
communication).

Apart from changes to the subcrop pattern, the main departure from the published map is that
the thin formations lying between the Srahlaghy Q ite and the Inver Schist are not
recognised at the terminal site. This is probably dife to pinching out on thrust faults, which
are a feature of the contacts between these 3&0{& ions where seen at outcrop.

N

All of the formations present represen nt sedimentary rocks that have been affected, to
varying degrees, by regional me m. Metamorphism has changed the lithology and
fabric of the rock, requiring a di@? set of descriptors to characterise the individual rock
types. Table 5.1 shows the ngRgescriptions used by the Geological Survey to characterise

the various meta-sediment@y;&k types in North Mayo (taken from Reference 4). The

following gives a general §(eﬁ%gical description for each formation present on the site

.

compiled by the Geologjsil Survey (in quotation marks), together with a description compiled
from rotary core sargﬁ

The Benmore Formation comprises “A monotonous sequence of massive to banded psammitic
quartzite and quartzite, with rare very thin heavy mineral bands and thin orthoguartzite beds.
Cross-bedding is common”. The formation is well exposed in the (now much enlarged)
quarry just to the east of the site (see location in Figure 1b), where it can be seen to comprise a
strong, thinly bedded, fine to medium grained quartzitic sandstone. In the quarry the bedding
dips westwards at about 50° (see Plate 2., in Appendix D)

Table 5.1. Metasedimentary Rock Descriptions

ROCK TYPE COMPOSITION

Orthoquartzite More than 95% quartz

Quartzite More than 80% quartz; mica and feldspar commonly present

Psammitic quartzite | 60 to 80% quartz with the remainder largely feldspar and mica

Psammite 40 to 60% quartz with the remainder dominantly feldspar and mica

Semi-pellite 10 to 40% quartz with the remainder largely mica. Feldspar ofien up to 50%

Pellite Less than 10% quartz with mica very prominent. Feldspar occurs

Marble Composed of dolomite and/or calcite with minor amounts of quartz, feldspar
and mica
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The Srahlaghy Formation comprises “Massive pale-coloured vitreous quartzites, lacking
heavy mineral bands and with cross-bedding locally preserved”. In corehole samples it is
seen as a strong medium- to coarse-grained quartzite.

~ The Inver Schist Formation comprises “Dark, graphitic, semi-pellitic schists, with occasional
discontinuous grey marbles, and bands of psammitic schist. Quartzite is absent”. This
formation underlies by far the greater proportion of the site and, based on corehole evidence,
seems to contain roughly equal proportions of psammite, semi-pellite and pellite. Quartzite is
only occasionally present. The varying amounts of quartz and mica give the rock a varying
strength and susceptibility to weathering.

Bedrock weathering is discussed in more detail in Section 8.
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6.1

SUPERFICIAL DEPOSITS

Peat

Peat is the uppermost of the superficial deposits and is present over the whole of the site,
mantling the other superficial deposits and solid strata to a varying thickness. Any engineering
development on the site will thus have to contend with a certain thickness of peat.

Peat thickness, taken from shell and auger boreholes, gouge core holes and trial pits, is plotted
against ground surface elevation in Figure 4. The reason that other ground investigation data
sources (CPTs and Mackintosh probes) have been excluded from this plot is that they do not
always provide a wholly accurate and reliable measure of peat thickness, as they may not
distinguish between peat and soft underlying material.

It is clear from Figure 4 that there is an inverse relationship between peat thickness and
ground elevation, although this is not a simple linear relationship. Figure 4 shows the best-fit
mean line drawn through the data points. Note that on the lower parts of the site, where the
data points are less numerous, there appears to be a wider variation in thickness. The reasons
for these local variations in peat thickness are discussed later in the report. The best-fit mean
line shown in Figure 4 has been used to draw the base of the peat on the idealised cross-
section in Figure 2. 2

The degree of decomposition (humification) of the@gt is an important measure of its
mechanical behaviour. To identify how the g of decomposition of the peat varies with
depth and position on the siope, values of «%qst humification index (H) taken from the
gouge core holes have been plotted agaigStround elevation in Figure 5. The full von Post
humification scale (taken from Refer@ﬁ@ﬁ%) is included in Appendix C. Two values of
humification index were chosen %ﬁs purpose, namely H, and Hg. These values were
chosen for the following reas;\;gﬁ%fg

$ 09
e Both are well représzgqﬁd within the data set as a whole.
S
* Both represent g’g%.iﬁcant transitional boundaries within the peat profile.

H, represents the boﬁﬁ%ary between relatively un-decomposed peat and decomposed peat,
while H; represents the boundary between peat with remnant fibres and non-fibrous,
essentially gelatinous, peat. Thus, a three-layer peat profile is defined, which roughly equates
to the three layers recognised by AGEC (Reference 6) from CPT data on the eastemn part of
the site.

In the case of the H, data set, the points plotted (in Figure 5) represent average values for each
2m interval of elevation. Because there are fewer values in the Hy data set all of the data
points have been plotted, hence the greater scatter. In both cases, there is a clear trend of
increasing depth with increasing ground elevation and this is represented in each case bya
mean best-fit line. The rate of increase is less, however, in the case of Ha.

The depth/ground elevation relationships represented by the mean best-fit lines in Figure 5
have been used to plot profiles of H; and Hs on the idealised geological cross-section in
Figure 2.

Several interesting features, stemming from the relationships defined in Figure 5, are evident
in the peat profile shown in Figure 2.

¢  The thickness of less decomposed (H, - H.) peat increases progressively upslope.

¢ Highly decomposed peat >Hj thins to nothing upslope and is not present above a
ground elevation of about 38mOD.
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* Moderately decomposed (H, — Hy), but still fibrous, peat reaches a maximum
thickness (of about 2m) on the middle part of the slope, but thins upslope and
downslope.

* Because of the additional presence of highly decomposed (>Hs) peat on the lower part
of the slope (whose downslope thickness is increasing at a greater rate than the less
decomposed peat) the combined rate of downslope peat thickness increase is much
greater on the lower part of the slope.

The variation in peat thickness in progressing upslope is presumed to be due to the invasive
way in which peat grew: starting in low-lying wet hollows and gradually spreading to higher
ground (see, for instance: Reference 7). The greater thickness on the lower slope thus
represents a longer time period of overall accumulation and decay. However, the additional
thickness of highly decomposed peat beneath the lower part of the slope is considered to be
not simply due to age; rather it is thought to represent a slightly different type of peat. This is
fen peat, which grew in wetter, more nutrient-rich, environments and was less fibrous in
character.

6.2 Hillwash and Glacial Till

These two mineral soil deposits are treated together for the purposes of model description. In
many of the boreholes on the site they are not c]earléd%stinguished, although in reality they
are of different origins and ages. &

The data set used to derive layer thickness \\\g\gom in Figure 6. Note that Jayer thickness
has been derived, principally, from shellgfigoauger boreholes, with a few trial pits providing
additional data. The CPTs, gouge co@‘ es and Mackintosh probes have been excluded from
this data plot because of uncertaingb(\ggér interpretation of the two layers. On the basis of
improved understanding derive@fioﬁ! the model it should be possible to selectively
incorporate these adﬁtionakgéigcﬁno the model.

Unlike the other graphical gé&? plots, layer thicknesses in Figure 6 are plotted relative to
elevation of the sub-pea%acc. A contour plot of the sub-peat surface compiled using all
available data is shownin Figure 16. Because of their comparative thinness (particularly the
hillwash layer), thickness variations of these mineral soils can be casily masked by variations
in overlying peat thickness, when plotted against ground surface elevation; hence, the
different vertical axis in Figure 6.

Notwithstanding the overall scatter of data points in Figure 6, there is a clear grouping into
two distinct data sets, which have been represented by intersecting best-fit mean lines,
labelled Hillwash Alone and Hillwash and Glacial Till.

6.2.1 Hillwash

The Hillwash layer can be see to extend across the whole site, increasing in thickness
downslope at a rate defined by the best-fit mean line. This line has been used to plot the layer
thickness on the idealised cross section in Figure 2.

The glacial till can be seen to be truncated by the hiliwash layer and to be present only on the
lower part of the site, below an average sub-peat elevation of about 30.5mOD. This
corresponds to an upslope ground surface elevation limit of about 33.5mOD (shown in Figure
2), assuming an average thickness of 3m of peat on the mid-level part of the site taken from
Figure 4.

The Hillwash layer, as the name implies, is thought to represent mainly local material that has
been transported down slope by run-off and slope washing processes at a time when the site
was devoid of vegetation. Because of its thinness and lack of previous recognition, very few
(pre-2003) samples have been retrieved from this layer and so very few laboratory tests have
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6.3

been performed that would enable the material to be fully characterised’. On the middle and
upper part of the slope, where the hillwash layer is less than 1m thick, it generally appears to
be rather clayey in character, which probably reflects derivation from the underlying deeply
weathered Inver Schist bedrock and head, with only limited transport and segregation
downslope. In fact on this part of the slope the layer may represent a condensed residual soil
(in the pedogenic sense), which has formed in situ. It would thus be equivalent to the ‘A’
horizon discussed in Section 8.2 (see also Plate 1., in Appendix D). Typically the material is
described as a firm to stiff grey sandy gravelly clay, with boulders. The boulders, both
angular and well-rounded, are of quartzite and sandstone.

Further downslope, where the hillwash is more than 1m thick, it appears to become more
differentiated into discrete sand and siit layers. To this extent, it is more typical of a hillwash:
being the product, rather than the residue, of downslope transport. Based on CPT signature
the material is mainly a silty sand or sandy silt of variable density, but generally loose to
medium dense. Two grading and plasticity tests (in IGSL boreholes P6 and W5) indicate this
lower slope hillwash to be a non-plastic, silty, slightly gravely, sand.

The increase in thickness (to greater than 1m) and segregation into sand and silt layers seems
to be particularly marked downslope from a present ground elevation of about 33mOD. This
is interpreted as being due to the presence of a significant spring line (at this present ground
elevation) at the time when this layer was being formed (see Hydrogeology Section). The
spring line would have provided the additional water for transporting and segregating the

hillwash material. éo@
Deposition of the Hillwash layer is presumed to ave been initiated towards the end of the last

glacial period when the climate was not onl§'significantly wetter and colder than present, but
the area was largely devoid of vegetatiogfgfbwcver, downstope washing of mineral soil
appears to have continued until relati Yecent times, as evidenced by the presence of
sand/silt layers within the lower past of the peat profile, as seen in the CPTs on the lower part
of the slope in the eastern area gf'! site.

NN
Note that hillwash processé?&&oﬂd have ceased once blanket bog had enveloped the whole
hillside. «©
O

A

6.2.2 Glacial E(ﬂ

The Glacial Till is thought to be a much older deposit, which probably dates from the
penultimate glacial (Munsterian) period. A younger age is deemed to be unlikely since
(Midlandian) glacial tili per se was not deposited in the present area; Midlandian ice sheets
not having extended into this part of NW Mayo (see Figure 6, and Reference 8).

The Glacial Till is a very stiff slightly cohesive mineral soil, which is variously described as a
gravelly silty sand or gravelly silty clay. Five grading curves (from boreholes P7, P10, W7
and W9) indicate the material to be widely graded within the silt- to gravel-size range (which
is typical of glacial tills), although with a preponderance of material in the sand-size range.
The latter may indicate a water-laid origin for the till.

As noted in the previous section, the glacial till seems to thin to nothing upslope and is not
present above a ground elevation of 30.5mOD. Locally, on the low-lying part of the site to
the east of the terminal footprint, a much increased thickness of glacial till (greater than 3m) is
present, evidently infilling a buried valley feature. This area is indicated in Figure 1a.

Bedrock Terrace and Overlying Head Deposits

The presence of a buried terrace feature has been identified, mainly from rotary-cored
boreholes (Irish Drilling coreholes) on the terminal site. This identification is based on a

! Note this geotechnical information will be augmented by the ongoing investigation,
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coincidence of drilled depths to the top of the underlying weathered bedrock surface, which is
interpreted to correspond to the 50% core recovery value (see Figure 8). The terrace has been
cut in bedrock (Inver Schist), with the back of the terrace forming a subdued buried cliff in
rock. The terrace extends over an elevation range of 29.5-32.5mOD, and has a slight outward
slope of 1 in 80.

The approximate extent of the terrace is shown in Figure 1a. This extent is based partly on a
correspondence between the back and front of the terrace with the present 40mOD and
33.5mOD ground surface contours, respectively (as defined in Figure 8), and partly on
specific borehole evidence.

Formation of the terrace is thought to post-date deposition of the previously described glacial
till, since the latter does not appear to extend above the elevation of the front of the terrace.
One of the many possible interpretations of the origin of the terrace is that the terrace was cut
by a marine transgression at the end of the Munsterian glacial period. Isostatic rebound
(following unloading by ice) is known to have lagged behind eustatic rise in sea level (due to
ice melting), following the more recent Midlandian glaciation. As a result, late-Midlandian
(Drumlin substage) raised marine terraces and glacio-marine deposits were formed, and
extend up to 2km inland, along the North Mayo coast (Reference 9). Because of the more
extensive ice cover during the Munsterian glaciation (see Figure 7) and the (presumed) much
greater ice thickness, eustatic rise in sea level is expected to have penetrated further inland.

The material overlying the terrace is considered to h vE originated as a Head deposit, derived
by downslope gravitational mass transport (soliflugfion) of surface rock debris from the hill
above. Head is common in Ireland, but is m\akn}g*confined, as would be expected, to
periglacial areas (i.e. areas lying outside geo Phits of glaciation; see, for instance: Reference
10). Plates 1 and 2, in Appendix D shgiﬁ ples of Head overlying Benmore Formation
bedrock in the nearby quarry. Not ularly in Plate 2 the downslope curvature
(cambering) of the bedding, whigh'isSymptomatic of down-slope mass movement of the
overlying material under freeze<thaw conditions.

S &
The Head material is under?@ﬁesented in the terminal site ground investigation data set?,
however. This is because.shell and auger boreholes and other soft-ground drilling methods
tend to meet refusal at sifallow depth in this layer, while rotary-cored boreholes experience
significant loss of coFeorecovery. However, the consistent description of this material in shell
and auger boreholes on the terminal site as: “very dense, light green, slightly gravely SAND
(Possible weathered Rock)” would fit the perceived origin and the wedge-like profile to this
layer (up to 5m thick) as indicated in Figure 2. As seen in the trial pits of the on-going §
(November 2003) investigation, the material comprises a chaotic mixture of gravel- to cobble- |
size schist, sandstone and quartzite rock fragments in a micaceous earthy soil matrix, which
would be the breakdown product of the Inver Schist. It is thus not surprising that the material
has previously been characterised as weathered rock, as this is essentially what it is, although
not in situ.

Note that if the terrace extends all the way around the hill to the north of the terminal site, as
suspected, and the terrace is buried by Head material derived from up-slope, then the hill
would have needed to have formerly extended to at least 60mOD to supply sufficient volume
of material to completely bury the terrace. Deep weathering has affected the Head deposit, as
well as the rock underlying the terrace (see following section), and so any original
depositional fabric has been obliterated. Note, however, that Head rarely has much in the way
of primary depositional character.

2 Note this geological understanding is being augmented by the ongoing investigation.
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Although a number of moisture condition value and CBR tests were performed on samples of
this material from the earlier shell and auger boreholes on the terminal site, no grading tests

were done’.

} Note this geotechnical information will be augmented by the ongoing investigation.
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BEDROCK WEATHERING AND ROCK QUALITY

Two of the consequences of the present area not having been covered by moving ice sheets
during the last (Midlandian) glacial period are that:

o The area experienced a much longer period of weathering under peri-glacial and
temperate climatic conditions.

e The products of weathering remained largely in situ, and were not removed by glacial
scour.

Bare rock surfaces (not otherwise protected by a covering of low-permeability Munsterian
glacial till), as well as surfaces covered by loose rock debris, thus experienced deep
weathering (see Reference 8). This weathering appears to have affected the Inver Schist
Formation much more profoundly than the other formations because of the proneness of the
schist to both chemical and mechanical alteration. Leaching of calcium carbonate in
particular, which is thought to be an important cementing agent, appears {0 have had a
significant impact on rock strength.

Surface weathering has resulted in a loss of both strength and intactness of the rock and this
has been incorporated into the model by virtue of its effect on total core recovery in the
rotary-cored boreholes. Since the effect of rotary coring is to impose mechanical stresses on
the rock and also subject the rock to pressurised watersflow, any inherent weakness or
friability will result in a reduction in core recoveryg

In addition to the 50% recovery level noted@%(@r, two other values of core recovery have
been utilised, namely 75% and 90%, wlg’é’fgﬁe plotted as a data set in Figure 8. Envelope
lines have been added to this data pl ndicate the depth limits of each of these recovery
values. The envelope lines have he€psplotted onto the idealised geological cross-section in
Figure 2 to indicate how rock \gﬁ;\&ﬁzring might be expected to extend at depth beneath the
terminal site. Qo*‘\(\‘«\é?

There is an evident absenc§<8$ significant bedrock weathering in the area, downslope of the
terminal, underlain by glaciat till. Conversely, there is a very significant increase in depth of
weathering beneath the terrace. This probably relates to the fact that the terrace and the
overlying head material formerly acted as a local reservoir for groundwater, which was the
main agency for weathering.

Weathering also extends upslope of the terrace into the hill, but it is evident that the bedrock
underlying the uppermost part of the hill (above a surface elevation of 45mOD) is largely un-
weathered. This is probably due to the fact that the hill, which (as previously noted) was
formerly much higher, progressively shed its weathered mantle onto the terrace. To this
extent the hill crest can be seen as having developed as a subdued tor (i.. a pinnacle of
unweathered rock; see, for instance: Reference 10).

That the terrace extends around the hill at least on the eastern side is indicated by a similar
plot of core recoveries against ground elevation compiled from the recently acquired (LSO)
ground investigation data. This is shown in Figure 9. Although the data set is less complete
in terms of extent across the terrace area there is a clear trend of deep bedrock weathering
downslope of the 41.5mOD surface contour.

The effect of weathering on rock strength, as well as the intrinsic differences in strength
between the different rock types making up the Inver Schist, can be seen in Figure 10. This
shows a plot of measured unconfined compressive strength (UCS), derived from UCS tests
and point load strength tests, against core recovery. Note that data for this plot were derived
from measured core recoveries for individual core runs and any associated strength tests that
were performed on the recovered core. Where more than one strength test was performed on
core from a single core run, the test results were averaged.
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The full data set represents 173 strength tests, on 136.5m of recovered core, in 225m of
bedrock core run, in 20 boreholes, distributed roughly equally over the terminal footprint area.
Ignoring for the moment the lost core, which as indicated below is likely to represent the very
weakest material, the data points in Figure 10 are considered to be representative of the Inver
Schist rock mass as a whole. The plot has been divided into areas, each of which corresponds
to a different lithology making up the Inver Schist. This correspondence has been confirmed
by comparing the individual test results with the rock descriptions given on the borehole logs.
Since 100% on the x-axis of this plot represents the summation of all recovered core, a
projection of the individual rock types areas onto the x-axis provides a measure of the
proportion of each lithology within the rock mass as a whole. The Inver Schist can thus be
seen to be made up of the following lithologies: Quartzite 15%: Psammite 25%: Semi-Pellite
30%,; Pellite 30%, by volume (see Table 5.1 for rock type descriptions).

Between the different rock types there is a very wide range of strength, from over 100MPa to
as little as 5SMPa, with strength generally decreasing progressively through the sequence:
Quartzite (strongest), Psammite, Semi-Pellite and Pellite (weakest). This is what would be
expected given that the sequence reflects an increase in primary clay (now mica) content.
Very weak rock material (less than 5MPa) appears to be under-represented in the data set, and
this is thought to be due both to its absence in the intact un-weathered rock and the fact that
weathered rock with a strength of less than SMPa is easily lost during the coring process.

Figure 10 shows that weathering, resulting in a progressive loss of strength, affects all four
rock types making up the Inver Schist and that thissin turn impacts on core recovery. The core
recovery values 50%, 75% and 90% can thugzb%s\een to have particular significance in this
regard. At a core recovery value of 50%, op 1es5, all of the Semi-Pellite and Pellite have been
weathered to a strength of less than 5 anid are not recovered as solid core. Only the
Quartzite maintains its strength; theogﬁe@h of the Psammite is reduced to 20MPa or less.
Between 50-75% core recovery Weuite is represented but its strength is generally less
than 10MPa. The Psammite ‘ Oaws:rage strength of 20MPa, Between 75-90% core
recovery all four rock type: presented although the Pellite is very weak and probably
contributes most to lost core “The Semi-Pellite has an average strength of 10MPa and the
Psammite an average str gth of 20MPa. Above 90% core recovery the rock mass is
effectively un-weathe(rj and while the Pellite still has a strength of less than 10MPa, the
average Semi-Pellite strength is 15MPa and that of the Psammite is 40MPa.

Weathering and variations in rock strength are of particular relevance in relation to the
following:

¢ Ease of excavation and stability of rock slopes;
* Potential for re-use as rockfill and aggregate;

» Implications for foundations;

¢ Effects on hydrogeology.

These issues are addressed in later sections of the report.
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8. HYDROGEOLOGY

The purpose of this section is to show how the groundwater, contained within the various
superficial deposits and bedrock, fits into the geological model and, likewise, how the bedrock
and the various superficial deposits influence groundwater levels and groundwater flows at
different locations and depths on the site.

For the purposes of the following description three groundwater units are recognised. These
are referred to as:

a) The bedrock groundwater unit (which also includes the terrace deposits, glacial till
and hillwash),

b) A unit referred to as the ‘A’ horizon groundwater unit, and

c) The peat groundwater unit.

A similar three-fold division of the groundwater has previously been proposed (Reference 11),
although the nature of each of the present units is rather different from that previously
envisaged.

Note that further pumping tests and in situ permeability tests are being carried out as part of
the ongoing investigation work. These tests are intended to provide additional information for
increased hydrogeological understanding of the site, as well as specific data for design of
dewatering wells to be used during construction (se%S%ction 11.7.2).

&
N
8.1 Bedrock Groundwater Unit 0@3@

&
Figure 12 shows depths to groundwateg Qgrded in piezometers variously installed in bedrock

and in the overlying mineral soils,dl@g thstanding the scatter of data points there is, above a
surface elevation of about 31mQD, & clear trend of increasing depth to ground water in
progressing upslope. The data pdints generally lie on or between two converging lines, as
shown, and a best-fit avem’g%@he is also indicated. Significantly, sub-peat groundwater can
be seen to come very closefo the surface between a ground elevation of 31-33.5mOD, and to

remain at relatively shg;ﬁw depth beneath the lower part of the slope.

To understand the s@%iﬁcance of the water level data envelope defined by the converging
lines in Figure 12 it is necessary to refer to the idealised hydrogeological cross-section (Figure
11). The converging lines have been plotted onto this section, together with the mean line
(referred to in Figure 11 as the average bedrock piezometric level). The section also shows all
of the in situ permeability measurements made in various boreholes, and the depth interval
over which the measurements were made. The deeper measurements were obtained from
packer tests carried out during drilling of the IDL cored boreholes on the terminal site; while
the shaliower group was derived from falling head tests in piezometers installed on
completion of the drilling in both rotary core and shell and auger boreholes.

It can be seen that a uniformly low permeability (typically in the range 1 to 9 x 107 mvs) is
indicated for the head deposits and the very weathered bedrock (50 — 75% core recovery
zone). It is also evident that neither of these units can be separately distinguished purely on
the basis of permeability. However, a higher permeability (in the range 1 to 5x 10" m/s) is
indicated for the less weathered (but still highly fractured, 75 — 90/100% core recovery)
bedrock. The permeability of the bedrock can be seen as reducing again at deeper levels, and
also downslope where it is overlain by glacial till. In these two latter situations the bedrock is
largely un-weathered and un-fractured.

Reduction in permeability within the highly weathered rock and head deposits can be assumed
to be associated with an increase in clay content, resulting from breakdown of more pellitic
rock types. Collectively, these low permeability materials act asa thick (up to 15m) confining
wedge to the more permeable underlying fractured bedrock. However, their permeability is
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not so low that they act as a complete aquiclude; bedrock groundwater is still able to migrate
through these materials as evidenced by groundwater strikes during drilling and water levels
in shallow piezometers that respond to the deeper bedrock water level. The presumption is
that while weathering results in a low permeability, the porosity of the material may actually
be increased (due to leaching of soluble mineral constituents, see Section 9.

Towards the crest of the hill, where (because of recharge) water levels reach their highest
level, the rock is less weathered but still rather fractured. Only a relatively small vertical
range of water levels is evident. Bedrock groundwater cannot flow laterally from the hill
crest, however, because of the thick wedge of low permeability material (head and deeply
weathered bedrock). Note that this is another reason for thinking that the hydrogeological
profile represented by Figure 11 extends all the way around the hill. Flow thus takes place
underneath the thick wedge, through the more fractured (10°° m/s petmeability) rock. Since
this higher permeability rock zone rises again towards the surface on those parts of the site
lying between about 32,5-33.5mOD, the latter is an area of potential outflow (upwelling) of
bedrock groundwater. This preferential flow path for bedrock groundwater is indicated
diagrammatically in Figure 11, by arrows.

-

This rather complex bedrock hydrogeology is further subtly complicated by the fact that the
bedrock surface profile does not remain uniform across the site. As noted in Section 1 1.1,a
shallow bedrock ridge extends NNW-SSE through the gastern part of the terminal footprint.
Since this ridge runs essentially parallel to the line of section in Figure 11 its topographic
expression is subsumed by the averaging effect ofdhe section construction. The peat is also
thinner across the ridge and so groundwatery o’ ge to the bedrock is faster in this area.

The combined effect is that bedrock gr&pfda%\ater levels are higher (relative to the average)
beneath this ridge, while elsewhere gﬁqﬁ?e lower (relative to the average). That this is the
case is shown in Figure 16, whergiantea circumscribing all of the data point locations, which
in Figure 12, fall between the e line and the upper-bound line. Elsewhere on the site
(i.e. outside of this area) m@%ﬁidmck groundwater levels fall between the average line
and the lower-bound line m\@m‘e 12.

O
In Section 6.2 it was notgﬁ that the zone of upwelling of bedrock groundwater probably
equates to a former (Icmé\—peat) spring line and that the hillwash layer changes character
downslope from this point. Also it was noted that the glacial till thickens downslope. Based
on limited permeability data (indicated on the cross-section in Figure 12) the glacial till would
seem to have a rather low permeability (similar to that of the aforementioned thick wedge of
head and deeply weathered bedrock). It too will act as a potential confining layer to the
higher (10 m/s) permeability bedrock. The position of the upslope feather edge of the glacial
till, together with the permeability of the hillwash, thus seem to play a key role in determining
bedrock water levels beneath the lower part of the slope. If the shallow high permeability
bedrock is completely confined by glacial till, or the hillwash has low permeability, bedrock
groundwater levels are at shallow depth beneath the lower part of the slope. If, on the other
hand, the shallow high permeability bedrock is not fully confined by glacial till and the
hillwash layer has higher permeability, then leakage takes place and water pressures are
relieved by downslope flow into and through the sandy hillwash layer. The lower of the two
water level profiles is thus developed, or some intermediate profile determined by the actual
degree of confinement and the permeability of the hillwash.

Note that these two scenarios essentially recapitulate the situation that would have pertained
before the peat was deposited: with local springs arising at a particular elevation and issuing
bedrock groundwater, separated by areas with no springs, but probably seepages extending
higher up the slope due to the higher upslope bedrock groundwater levels.

It is of interest to note that the very shallow (sub-artesian) bedrock groundwater zone that
occurs between 31-34.5mOD (as seen in Figure 12) is also manifested in the peat groundwater

unit at this elevation, as discussed in Section 8.3. =
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8.2

How this complicated hydrogeology translates into actual bedrock groundwater levels beneath
the terminal footprint area is shown in Figure 18, which has been constructed from available
bedrock piezometers installed in boreholes in the terminal footprint area. The 32mOD
contour marks the point of inflection on the average bedrock groundwater line in Figures 11
and 12. Downslope of the 32mOD contour, the bedrock groundwater surface essentially
parallels the ground surface, upslope it rises but at a shallower angle than the ground slope.
However, the fact that the bedrock groundwater contours are orientated at an acute angle to
both the ground surface and the sub-peat surface contours (compare Figure 18 to Figures 3
and 16), indicates that the bedrock groundwater piezometric surface is declining westwards
across the terminal footprint (i.e. away from the shallow bedrock ridge). Since the bedrock
groundwater contours are essentially equipotential lines they enable the direction of
groundwater flow to be determined, as indicated in Figure 16.

On the lowermost parts of the site (below 30mOD) only fimited bedrock unit groundwater
level data are available. Although these low-lying areas are of less direct consequence since
the main development will take place further upslope, nevertheless it is important to consider
the hydrogeology in these areas both from the point of view of global stability and for
construction of the settlement ponds and the associated drainage pipe.

Compared to higher up the slope, the permeability profile is different. Now the bedrock and
the glacial till are of uniformly low (107m/s) permeability and the hiliwash is of higher
(10°m/s) permeability. What little water does migrateéghrough the bedrock is not confined by
the glacial till (because of the latter’s equivalent pepmeability), but leaks directly into the
higher permeability hillwash and pressures are d's%?pated downslope within this layer. An
important factor in terms of the hydrogeo]@‘\l:\d\ ehaviour of the hillwash layer is that despite
being covered by much lower 10%m/s Cjé’ﬁ’i’gii?aability peat, this covering is not fully water-
tight over the whole site. Deep drai ich as drain D22) either expose the hillwash layer or
come close to exposing it, allowi@‘sgﬁ-pcat groundwater to reach the surface. The hillwash
thus sets a limit on bedrock grgﬁ@\loater level rise on the lowermost parts of the site, as is
shown tentatively in Figur o&\@":ﬁ\d in the cross-section (Figure 11), where the mean bedrock
groundwater level is indicg s being 1.5m below existing ground level.

If relief of bedrock groy&gwater pressures, via the hillwash layer to surface drainage, does not
occur then sub-artesiafi or even artesian conditions may exist down slope: IGSL borehole BH
W7 being an example. Such non-relief of bedrock groundwater pressures may occur for a
variety of reasons: the hillwash may not be very permeable locally; surface drains may not be
effective.

Alternatively, relief of bedrock groundwater pressures may be very effective; in which case
lower than average bedrock groundwater levels may be experienced, as in IGSL BHP12 and
MIN BH OB3.

Note that the site is somewhat unusual in having had a large number of surface drains
installed, some of them quite deep and cutting into the underlying mineral soil, which
influence the shallow (peat) hydrogeology. Elsewhere (i.e. off-site), where undrained virgin
blanket bog occurs at lower levels (below 30mOD), bedrock groundwater levels may be much
closer to, or even above, ground level.

‘A’ Horizon Groundwater Unit

In Figure 12 there is a group of water level data points, identified by an oval-shaped envelope,
that do not relate to the previously described bedrock groundwater unit. These data points,
which occur above a ground elevation of 37mOD, relate to water levels recorded at relatively
shallow depth within weathered bedrock and head deposit. As a group, the water levels can
be considered as representing a perched water table.
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While the group seems to form a trend, as indicated by the long axis of the oval, the alignment
is at an acute angle to the existing ground surface, as can be seen in the cross-section in Figure
11. A downslope extrapolation of this trend would intersect the existing ground surface at
about 36mOD.

The various piezometers in which this perched groundwater has been identified have their
response zones within the mineral soil strata immediately underlying the peat. The sub-peat
surface is known from visible exposures in the nearby quarry (see Plate 1., in Appendix D)
and in IGSL trial pit TP E1 to exhibit a leached ‘A’ horizon. Soil leaching and podsolization
(see, for instance: Reference 12) is known to have occurred extensively in this part of Ireland,
and was a precursor to peat formation, The base of the ‘A’ horizon is often marked by a thin
iron pan layer, in which iron oxides and other minerals become concentrated to form a rather
impermeable cemented layer. Leaching also often involves downward movement of clay
minerals, so that the ‘A’ horizon becomes preferentially more permeable compared to the
underlying substrate.

The above explanation would thus appear to offer a compelling argument for the perched
groundwater being associated with pedogenic (‘A’ horizon) soil development, essentially
within the residual hillwash layer. Clearly, in progressing down slope this perched water
(which receives recharge from the hillcrest area and from water draining downwards through
the peat) becomes progressively more confined by the gverlying peat, particularly the highly
humified (Hg.lu) peat. \{\é\)

3
It is expected that the ‘A’ horizon will peter Qutz@oown slope in the area where bedrock
groundwater up-welling takes place: upwaed groundwater movement effectively supplanting
downward leaching, The fact that the & g rizon does not connect downslope with the more
permeable hillwash explains why grgﬁﬁd%vater levels within the ‘A’ horizon approach the

surface downslope; the water cff@@ﬁ\g@y being trapped in this sloping wedge-like layer.
&\(‘%)(\‘O
N
8.3 Peat Groundwater Uriits’
5

It is difficult to consider peit as a groundwater unit, in the same sense as a bedrock or mineral
soil, This is because,ogp umetrically, peat is 95% water, whereas in a bedrock or mineral soil,
water typically represents less than 40% of the total volume. However, in peat the majority of
the water is rather firmly bound to the decomposing plant matter, fixed by humic acids and
other water-absorbing complexes.

It might be expected, therefore, that peat permeability would somehow be related to degree of
humification (and thereby depth below ground level). To evaluate this possibility,
permeability measurements made by falling head tests in push-in piezometers have been
compared to von Post humification values measured in the corresponding gouge core holes.
The plot of permeability against humification is shown in Fi gure 13, with measurements made
in pairs of piezometers being indicated by a connecting line. Note that some suspect
measurements have been excluded from this plot: these being ones where the permeability
was higher in the lower piezometer.

Despite a general trend of increasing permeability with decreasing degree of humification, it is
evident from Figure 13 that no simple relationship exists. It would appear, in fact, as if two
trends are present, with MIN GC 13 and MIN GC 22 indicating a steeper and more linear (log
linear) rate of increase, than the other data points, For reasons explained below it is thought
that in many cases the calculated peat permeabilities may be in error; the falling head test
having been affected by vertical pore pressure gradients, and the calculations by false
assumptions about water levels and degree of saturation of the peat. It is further thought that
only MIN GC 13 and MIN GC 22 give an accurate measure of the variation of permeability
with humification. These results have been used to derive a notional relationship (shown by a
thick black line in Figure 13) between permeability and humification. From this it can be seen
that the near-surface (<H.) peat has a permeability greater than 2 x107m/s; the H; — Hy peat
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has a permeability in the range 2 x 10”7 to 6 x 10”°m/s range; while >Hj peat has a
permeability of less than 6 x 10”°m/s range (i.e. virtually impermeable). These permeabilities
are broadly in line with those quoted in Reference 5, from a variety of source references on
peat.

How these permeabilities relate to the humification profile for the peat developed for the
geological model is shown on the cross-section in Figure 11. The variation in permeability as
indicated by the cross-section has a number of important consequences:

e The thinnest and most permeable peat occurs towards the top of the site, in the area of
the hillcrest. Recharge, as a result of surface precipitation, is thus higher (by orders of
magnitude) in the hill crest area compared to the low-lying parts of the site.

e  On the higher parts of the site the lower section of the peat profile is only slightly less
permeable than the underlying mineral soils and very weathered bedrock. Downward
percolation of water is thus likely to be a continuous process resulting in near full
saturation of the ground above the bedrock water table, due to capillary rise. Note
that the sub-peat ground is only likely to be unsaturated in the hillcrest area, where
higher permeability (10 m/s) fractured bedrock is present.

s Downslope of a ground elevation of about 37.5mOD, which marks the upslope limit
of Hs — Hyo peat, all the underlying materials are effectively confined by the peat, due
to the significantly lower permeability of the basal, highly humified, part of the peat.
Consequently, if the hillwash is locally dq{&ﬁve as a drainage layer, bedrock water
levels may be elevated. & @O

&

On-site permeability measurements aregﬁ‘ga%ajlable for the uppermost 0.5m of the peat
profile, which is typically taken to bgsthe pproximate depth of the acrotelum - the living part
of the peat profile. Permeabilitiesdh gxcess of 10~ m/s are, however, quoted in Reference 5, as
being typical for the acrotel \@\i\sed bog peat.

S
It is this higher penneabili@\ Sér within the uppermost part of the peat profile that enables a
separate, near-surface, perle:&d water table to develop. A perched water table is only

sustained, however, i;%wipitation exceeds run-off and evapo-transpiration. From
measurements madt‘<r

site this generally appears to be the case throughout much of the year
(see also Reference 13).

Water level measurements made in shallow piezometers installed into the peat are shown
collectively in Figure 14. In this figure, depth to peat groundwater is shown relative to ground
elevation, as with previous plots. A number of interesting features are evident:

o The majority of measurements fall within 0.3m of the ground surface, indicating that
the peat water table is very shailow. For this reason, it is not practical to represent it
on the hydrogeological cross-section in Figure 11.

e There is a distinct clustering of points at or very near the ground surface between a
ground elevation of 30mOD and 35.5mOD. At higher ground elevations the depth to
water declines slowly, and more quickly at lower elevations.

The near-surface clustering of water level data points corresponds almost exactly in terms of
ground elevation to the zone where the ‘A’ horizon groundwater levels and the upper half of
the bedrock groundwater profile intersects the ground surface, as shown in Figure 12. Very
shallow groundwater levels in the peat thus appear to reflect either subartesian (or possibly

artesian) ‘A’ horizon water pressures or the zone of up-welling of bedrock groundwater, or
both.

The decline in peat groundwater levels both upslope and downslope of this zone is the result
of peat being under-drained in these areas. That is, peat groundwater can drain freely
downwards into the underlying strata because sub-peat water pressures are less than
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8.4

hydrostatic and the substrate is more permeable. In the upslope area direction under-drainage
is in response to declining water levels in both the ‘A’ horizon groundwater unit and in the
bedrock groundwater unit. In the downslope direction under-drainage is in response to lower
water levels in the hillwash layer.

Under-drainage of the peat, except in the 30-35.5mOD elevation range, is further confirmed
by Figure 15, which shows a plot of vertical pore pressure gradient within the peat, versus
ground elevation. Vertical pore pressure gradient has been calculated from measurements of
water level made in pairs of piezometers installed to different depths into the peat. If the
lower piezometer records a lower water level than the upper piezometer, this indicates a
downward gradient of pressure and, therefore, a potential for downward water movement.

This is what is indicated in the majority of pairs of piezometers, with the downward gradient
increasing both upslope and downslope from a ground elevation of about 33mOD. At the
latter elevation the gradient is minimal, indicating a lack of downward flow of groundwater:;
except that is for a group of points (to be discussed in the following section) that are to the
right of the enveloping lines. High vertical gradients of pore pressure are thought to explain
the anomalous permeability measurements, as discussed earlier.

The reason that peat groundwater levels appear decline much more rapidly downslope from
30mOD than upslope from 35.5mOD is thought to be due to negative pressures developed in
the hillwash as a result of this layer discharging at atm@pheric pressure into deep drains
further downslope. However, this is not reflected ig‘the vertical pore pressure gradients in the
peat (in Figure 15), as might be expected. & S

#5°
&
Sub-Surface Springs Q\@Zy\‘

DA
Previous reference has been madg,‘ttolgﬁ‘eas on the site where up-welling of bedrock
groundwater seems to take plag@&d?ese areas being where former surface springs existed.
SR\

Figure 11 indicates that Wltfﬁ;ﬁ sub-peat elevation range of 34.5mOD to 30mOD, bedrock
groundwater unit water leyéls may be expected to emerge onto the sub-peat surface.
Downslope of the low oﬁ‘ these two elevations, the model indicates springs are unlikely
because of: X

* An increasing thickness of confining glacial till.
® The bedrock has too low a permeability. )
* The hillwash acts as an effective drainage layer.

Figure 15 indicates that the peat is a sensitive indicator of vertical groundwater flow,
responding to confined water pressures in the underlying bedrock groundwater unit. At an
elevation where bedrock groundwater levels are otherwise high (resulting in a low average
pore pressure gradient in the peat), pore pressure gradient values, which are high would
suggest that that bedrock water pressures are being dissipated e.g. by outflow from springs
into the hillwash layer. Gouge core holes MIN GC 25 and MIN GC 18 (and to a lesser extent
MIN GC 6) are cases in point.

Similarly, in Figure 12 at surface elevations where bedrock unit groundwater levels are
otherwise at shallow depth, piezometers recording deeper water levels may indicate proximity
to springs. Boreholes IGSL BH W5 and LAN BH 5 are cases in point,

When these two sets of locations are seen in plan, on a map showing the sub-peat surface
(Figure 16), IGSL BH W5 and MIN GC 25 can be seen to be virtually coincident, and all
three separate location appear to correspond to minor valleys developed on the sub-peat
surface. In the case of MIN GC 18 the downslope CPTs confirm very well-developed sand
layers within the hillwash.
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At the other extreme, MIN GC 23, which records the lowest vertical pore pressure gradient
(see Figure 15), corresponds approximately in location to IGSL BH P7, which shows a very
high bedrock groundwater level. Figure 16 shows that this location corresponds to a shallow
bedrock ridge. Note that this location is referred to again in Section 10.1 in terms of
implications for site development.
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9. HYDROCHEMISTRY

This section of the report explores the link between the chemistry of the groundwater and
particular features of the geology and hydrogeology relevant to the model. All of the
hydrochemical data relating to the site are summarised in Reference 14,

Groundwater hydrochemical data is presented as a series of graphical plots in Figure 17. The
following determinands have been selected: iron, manganese, calcium, magnesium, chloride
and total alkalinity. The metal ions can be considered as having been derived from the
medium through which the groundwater passes and similarly with the alkalinity. Given the
proximity of the site to the coast and the prevailing westerly wind direction, chloride is most
likely to be an extraneous jon derived directly from seawater as an aerosol spray and
precipitated onto the site as rainwater.

The data relate to two sampling events in May and November 2002. Not all the boreholes
were sampled on both occasions, but where they were the results have been averaged for the
purpose of plotting. The results are plotted against ground elevation at the point of sampling;
no attempt has been made to incorporate depth below ground level at which the water sample
was taken.

The data points have been grouped according to water samples derived from peat (in this case
shallow water samples from within 0.5m of the ground égurfa.ca), mineral soil and bedrock.

N:
Note that further hydrochemical testing will be un@taken as part of the ongoing investigation
work. These tests are intended to increase %u%d@rstanding of the hydrochemistry of the

groundwater. &
G
S
9.1 Iron and Manganese Set

&

As might be expected (see Fig@ﬁioﬁa and 17b), iron and manganese exhibit similar
behaviour. Both ions are @@?’at very low concentrations in the near-surface peat and in the
mineral soil, but occur at rc;\léﬁvely high concentrations in the bedrock (above current drinking
water standards). fo

Within the bedrock ﬁfé\re appears to be a trend of increasing concentration in progressing up
slope, which would seem to extend all the way up the slope in the case of manganese, but is
reversed at higher elevations in the case of iron. There are fewer data points on the middle
part of the slope to confirm these diverging trends.

The data would seem to confirm that both iron and manganese are derived from the bedrock
and are confined to the groundwater within the bedrock. The increase in concentration
upslope would also seem to equate to a higher rate of leaching of iron and manganese towards
the crest of the hill, where higher rates of recharge are presumed to occur as a result of the
thinness and higher permeability of the peat (see Section 8.3). Note that the decrease in
alkalinity (or, conversely, increase in acidity) on the upper half of the slope, as indicated by
Figure 17f, would suggest that acidic groundwater percolating downwards through the peat is
responsible for this leaching. It was noted earlier (Section 6.1) that bog peat appears to
dominate the peat profile on the upper part of the slope, compared to fen peat on the lower
part of the slope. Bog peat is known to produce more acidic groundwater (than fen peat, see
Reference 5).

9.2 Calcium and Magnesium

As indicated by Figures 17c and 17d, calcium and magnesium also exhibit similar behaviour.
Both ions are present at very low concentrations in the near-surface peat, but occur at
somewhat higher concentrations in the mineral soil and bedrock. In the latter case there is a
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clear trend of increasing concentration at higher elevations on the site, but this is tempered by
an increase in the range of concentrations present at higher elevations, as indicated by the
diverging boundary lines.

In the case of calcium, higher concentrations are clearly associated with the mineral soil and
lower concentrations with the bedrock. This in not quite so clear-cut in the case of
magnesium.

As with iron and manganese, calcium and magnesium are thought to be derived by leaching
from the bedrock and mineral soils, the increase in concentration upslope reflecting increased
downward percolation of acidic groundwater from the peat. The trend of higher concentration
in the mineral soil (particularly in the case of calcium) probably reflects a greater presence as
carbonate minerals resulting from a tendency for calcium to move upwards in the soil profile
under past atmospheric (pedogenic soil forming) conditions.

The slight increase in both calcium and magnesium noted in gouge core GC13 may reflect
upwelling of groundwater at this elevation, although there are insufficient data points to

confirm this.

9.3 Chloride
Chloride (see Figure 17¢) exhibits a very different belg:p/iour from the other determinands,
which reflects its extraneous introduction into the dwater environment as noted earlier.

Apart from the one very high value (borehole\\BP\@, which is difficult to explain, all the other
data points are grouped very closely toge &?.\o«

The near-surface peat values are the l%w%gb%d do not exhibit any clear trend of variation with
elevation on the site. This is what expected given that concentration of chloride in
rainwater is likely to be uniform abrSs the site. A common trend of decreasing concentration
of chioride with increasing eleyali 1 is exhibited by the mineral soil and bedrock, although
the rate of decrease upslopefﬁéx‘ﬁry slight. This trend is thought to reflect the increasing
degree of confinement of ineral soils and bedrock in progressing downslope due to the
increased thickness and gégree of humification of the overlying peat. Increase in chloride
content with degree offonfinement is a common feature of confined aquifers and reflects

decreasing mobility of the groundwater.

9.4 Alkalinity

As would be expected, alkalinity in the near-surface peat is uniformly very low (as indicated
by Figure 17f). That of the mineral soil and bedrock, which together appear to exhibit a
common trend, reaches a minimum at the highest elevation on the site, rises to a maximum
concentration at an elevation of about 37mOD and then declines over the lower parts of the
site.

On the lower parts of the site, rise in alkalinity with increasing elevation (with higher
concentrations in the mineral soil than in the bedrock), mirrors the trend of concentration in
calcium and magnesium. It probably reflects the increasing concentration of carbonate in the
groundwater resulting from leaching of soluble carbonate minerals (mainly calcium
carbonate) from the bedrock. At higher elevations on the site the downward percolation of
acidic groundwater from the peat effectively neutralises the excess alkalinity, hence the trend
of decreasing alkalinity at higher elevations.
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10.

10.1

GLOBAL STABILITY

This section of the report considers the geotechnical stability of the terminal site, not just in
terms of the stability of the site itself, but in relation to the stability of its surroundings; this is
often referred to as global stability. There are three primary objectives of a global stability
study:

¢ To demonstrate that the chosen site is acceptable from a geotechnical stability standpoint.

¢ To consider the potential of the development to impact adversely on the geotechnical
stability of its surroundings, and vice versa.

e To identify any residual instability issues, so that these can be mitigated by engineering
design.

By geotechnical stability is meant the stability associated with the ground, the materials
forming the ground, the ground slope and the groundwater. It also encompasses changes in
slope geometry and loads resulting from the development.

In a more global context, many natural agencies and processes, and some historic
anthropogenic (i.e. man-made) factors, can be the trigger or direct cause of geotechnical
instability - such as seismic activity, fault rupture, flooding, underground mining,
karstification, deep-seated slips, to name but a few. Eggineering site development can also
initiate instability, either directly or indirectly, in s'{@gtions where a potential for instability
exists. Instability, once initiated, may be confin @1o the site, it may extend from
neighbouring areas onto the site, or it ng)@iéﬁ% off-site to affect surrounding areas and
property. $i

Global stability, in the context of .tge?}éﬂanaboy Terminal site, has to do primarily with slope
stability and the potential for m 5 siovement, specifically in relation to the peat and the
mineral soils immediately unde g the peat. To a lesser extent it has to do with ground
bearing stability and settleﬁ?g@fof the peat under surface loading.

(¢

Potential for slope msta’;gﬁ!y and imass movement has been considered in three ways:

1. From a review afdocumentary records of peat slope instability and mass movement
phenomena in various parts of Ireland, and their probable causes.

2. From a project-specific morphological study, using aerial photographs, topographic and
geological maps, geological/hydrogeological data derived from the site, and supported by
a reconnaissance survey of the area.

3. By geotechnical analysis.

Historic Review of Peat Slope Instability and Mass Movement

An historic review of peat slope instability and mass movement was carried out by AGEC
(Reference 6), in connection with an earlier terminal development scheme involving on-site
retention of the peat in a repository. That review is reproduced here, with only slight
modifications, since it is equally applicable to the present scheme.

The modifications that have been made involve reference to two recent (2003) slope failures
at Pollatomish, Co. Mayo and Derrybrien, Co. Galway. Information on these slope failures
has been extracted from public domain reports, OS maps, geological maps and aerial
photographs available at the GSL
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10.1.1 Mass Movements of Irish Peat Bogs

The phenomenon of large-scale downslope movement of peat bogs is peculiar to Ireland and
seems to rarely affect other countries with significant peat deposits (Reference 15). Over
forty historical bog failures have been reported in the literature and these are summarised by
Feehan and Donovan (Reference 16), see Table 10.1, which includes failures in both blanket
bog and raised bog. The locations of these failures are shown in Figure 19.

Classification of mass movement defines two dominant types of failure in peat (Reference
17), namely:

* Bog flows, or bog bursts as they or more commonly referred to. This type of debris flow
involves large quantities of water and peat debris, which flow down-slope usually
following existing surface water channels. Large-scale bog bursts are usually associated
with raised bogs where there is an upper fibrous layer over a lower body of weak
amorphous peat.

* Bogslides. These, in contrast, appear to be much more localised in occurrence than bog
bursts. Bog slides comprise a mass of intact bog that moves bodily downslope, usually
over a comparatively short distance. Records indicate that slides usually affect blanket

bogs.
Table 10.1 List of Selected Historical Bog Failures (after Reference 15
Year and Date of | Description of Incident o"@@ Figure 3
Incident & D Reference
oS
Before 1640 Clogher, County Tyrone ﬁog"? A 1
1697, June 7 Kapanihane bog, County Limeric| N \harlcville. Meadow and pasture adjoining 2
the bog moved over land of singlﬁ;\ Bdture, and was followed by a mass of the bog.
1708 Poulevard or Castlegarde bg@qﬁsﬁ\nty Limerick, moved along a valley, burying houses 3
and twenty-one people. (I@b@\ver 1.5km long, 4km wide and about 6m deep in parts.
1712, March Clogher S 4
1745, March 28 Bog of Addcrgoolcﬁnmore, County Galway. Ten acres of bog moved down a 5
stream course, cedéring 30 acres of pastures, and dammed water destroyed some 50 or
60 acres.
1786 Gorteenameale in Slieve Bloom. 33
1788, March 27 Bog near Dundrum, County Tipperary. A large bog of 1,500 acres burst, deluging a 6
vast tract of fertile land with mud.
1788, May Knocklayd, County Antrim, 39
1809, December 16 | Bog of Rine, Camlin river, County Longford. “Twenty acres of bog burst asunder in 7

numerous places”. The debris dammed the drainage so as to submerge 170 acres.

1819, January Owenmore Valley, Erris, County Mayo. Overflow of a mountain tarn caused bursting 8
of a large bog which confined the waters of the lake. The bog carried boulders, bog
timber, as well as stones, roofs and inhabitants of houses in a small hamlet which lay in

its path.
1821, June 19 and Kilmalcady bog near Clara, County Offaly, 500 acres in arca, and 50 feet decp in 9
26 places, Part of this bog moved 3 miles, covering an area of about 150 acres when it
came to rest.
1821, September Joyce Country, Galway. 10
1824, December Ballywindelland, County Derry. 11
1832, January Geevagh, County Sligo, 12
1840, Janvary Kanturk, County Cork. 14
1835, September Randalstown, County Antrim. 13
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Table 10.1 (cont’d) List of Selected Historical Bog Failures (after Reference 15)

Year and Date of Description of Incident Figure 3

Incident Reference

1867 Glen Castle Hill, Belmullet, County Mayo. 15

1870, December 14 | Tulla bog, near Castlereagh, County Roscommon. The deposit of mud left on the low 16
ground extended six or scven miles along the valley of the Suck, covering 165 acres.

1873, October 1 A bog, near Dunmore, County Galway, slowly moved down the valley of the Dunmore 17
river, burying 3 farmhouses and covering 300 acres of farm land under 2m of peat.

1883, January 25 A bog between Moor and Baslick, Castlereagh, County Roscommon. The bog flow 19
covered 4,000 acres of land; three houses had to be abandoned, several roads blocked.

1883, January 30 A bog near Newtownforbes, County Longford, started to move. 18

1890, January 27 Bog at Loughatorick North, County Galway (Slicve Aughty Mountains). An area of 20
}:3' actes was covered with a foot of peat, the upper part of the bog subsiding 10 or 12

1896, August 9 Dungiven bog, County Derry, 10 to 30 feet deep, burst and flowed downstream 21
without doing damage, the gradient being steep — onc in twelve in the bog itself.

1896, December 28 | Knocknageeha bog above the Ownacree Valley, County Ketry; eight people killed. 22

1900 {Balrghlinc, near Lisdoonvama, County Clare. Two people killed, much damage to 23

arny

1906, June County Offaly, near Ballycumber. K 24

1909 Kilmore, County Galway; woman killed in\gc‘r sL«:.‘é\B when overwhelmed by liquid 34
peat, N A’é\

1931, February Lake Carrowmore near Bangor, Cmggtf@ﬁyo; loss of animals and damage to land. 25

1934, October Stieve Aughty Mountains, Coupty Cifie. 26

1937, spring On the slopes of Mullaghclzé¥agh, Wicklow Mountains. 27

1938, July Lough Bray, County Witklow. 28

1945, January Glen valley, County Réficgal. 29

1954 Derrylea, CountyKildare. 35

1963, November Cushendum, gmty Antrim. 30

1963, November Barnesmore, County Donegal. 3

1965, January Slieve Rushen, County Cavan. 32

1973 Slieve Bloom, edge of plateau on Offaly side; many carlier flow scars in evidence. 36

1980 Seven sides in the Slieve-an-Orra hiils, County Antrim, all at around the same time. 37

1984 Straduff, County Sligo; the fourth flow recorded here since 1831. This flow had a 38
volume of 81,000m’,

1988 Above Gorteenameale, Slieve Bloom, County Laois. 33

10.1.2 Controlling Mechanisms of Bog Failures

To highlight likely failure mechanisms involved in the failure of peat bogs a number of case
histories were collated where details such as the failure type, geometry of the slope, scale of
failure and weather conditions were available. These case histories are listed in Table 10.2.
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Table 10.2 Case Histories of Peat Bog Failures

Lacation and Type Regional Comment
Reference Slope

Geometry
Straduff, Sligo Flow 3.5° Other failures noted in area, clay rich drift may have
(Alexander et al., precipitated failures.
1985)
Tullymascreen Flow 2-3° dipping | Turf cutting in area
Townland, to 7° .
{Alexander et al., Heavy ra}nfall noted
1985) Volume:11,000m?
Knockmageeha,Kitlar | Flow 2° Large flow from 1-3m thick cutting, Unsupported trench
ney, (Praeger, 1896) cxcavation had taken place at 1oe and material appeared to

ooze from beneath

Slieve an Orra, Co. Slide(s) | Compound Seven slides were reported in close proximity. Slides
Antrim (Tomlinson & slope with occurred between horizons of sandy and more clayey
Gardner,1982) some breaks, | glacial till, following heavy rain.

Slope angle 8-

17°
Wicklow Mountains, | Slide 8-14° Slide took place zlong interface of humified peat and
(Mitchell,1938) bedrock. .o
Cammowmaculla, Flow 2-5° Fai]ur@@ok place with heavy rainfall at a break in slope, a
Fermanagh, Ro drain had been excavated at the front face.
(Tomlinson, 1981) X
Slieve Rusheen Flow 5-8° QOO{:Q DFailure followed intense rainfall. Top layer of brown upper
Ballyeonnell, Co. QO\ &X' | fibrous peat slid over lower black amotphous peat.
Cavan (Colhoun, St .. .

IR * Labeiled as a flow by author but description of the failure

1965) &F & . - A

KRS is reminiscent of sliding mode.
Meenacharry, Co. Flow Qd ,fso‘) Failure caused by breach of firm dry peat located at break
Donegal (Bishop & \dQ in stope and followed heavy rain and snow.
Mitchell, 1946) O

e\

Slieve Aughty &@% 4° Failure caused by breach of firm dry peat located at break
mountains, Co. Clare in slope and followed heavy rain.
(Mitchell, 1934)

The following provides a summary of likely controlling mechanisms of mass movement of

peat.

Extreme Rainfall Events

The dominant cause for all bog failures (flows and slides) appears to be unusually intense
rainfall. Most failures are associated with extreme rainfall events, see Reference 17 and
Reference 18 (and References 19 to 38). The likely failure mechanism is that following heavy
rainfall infiltration of surface water into the ground results in a build-up of pore pressures and
swelling of the peat bog. This results in an increase in loading, together with possible
softening and/or reduction in shear strength within the peat and at the interface between the
peat and the mineral soil beneath.

A sequence of dry periods followed by periods of heavy rainfall can also lead to failure. A

number of records show that where failures have occurred following heavy winter rainfall, the
proceeding summer had been notably dry. In these cases, drying out of the upper peat is
likely to have resulted in the development of tension cracks, which could have facilitated
ingress of water into the peat. With extreme desiccation the peat mass may also become
unsaturated, to the extent that it behaves as a buoyant material when subject to inundation. In
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an unsaturated condition water entry into the peat mass is impeded by air in the pore spaces,
so a condition of buoyancy may persist for some time.

In this respect, the recent landslides at Pollatomish are no exception. As the authors of the
report on the landslides (Reference 39) note: “The primary cause of the more than 40 separate
landslides in the Pollatomish area was exceptional rainfall, of such intensity as to overwhelm
natura! drainage systems in the peat and weathered rock, thereby mobilising sections of
overburden through buoyancy and gravitational forces™. In this instance, the rainfall intensity,
which was extremely localised, was equivalent to the 1 in a 100-year event and followed an
exceptionally dry summer.

Slope Morphology

A number of descriptions of bog failures, for example Reference 17 and Reference 32, note
the presence of a convex break in slope at the source of the breach.

It appears that material gathers at the extremity of the upper slope and because of the
favourable down-slope drainage conditions, 2 mound of well-drained, relatively strong peat
material develops. This mound acts as a barrier providing containment for growth of peat
upslope.

This mound can subsequently fail due to a build-up of lateral pressure on the upslope face.
Alternatively, a failure mechanism, analogous to a piping failure underneath dams, has been
noted where springs are present in locations immediatgly down-slope of the dried peat barrier.
High pore pressure gradients within the peat can 1@ to hydraulic failure and undermining of
the mound. Where the mound is breached, the 7g’e?ﬂ bog upslope loses lateral support and
moves downslope. 0?3,00\0*

G

SR
Slope Angle Qo* X

NN

Figure 20 shows a plot of availayfl%@ta on pre-failure slope angles. The failures are grouped
in terms of bogs slides, naturaheg bursts and man-influenced bog bursts. The latter are
caused through human inteﬁsﬁt on, such as peat removal at the downslope margin and
excavation for drainage. 6\00

3
From Figure 20, it is s\eé‘;l that the various failure types occurred within different ranges of
slope angles. Slidin%ofailures are associated with regional slope angles above 6°, natural bog
flow failures occur within a narrow range of regional slope angle between 3% and 5.5°. Bog
flow failures with man interference have occurred on slopes as shallow as 2°,

The data suggests that a natural failure, that is without man interference, in peat bogs has little
chance of occurring on regional slopes below about 30,

Drainage

Natural drainage and man-made drainage measures designed to reduce the water content in
the peat have often been identified as a contributory cause of some failures. The drainage
paths have allowed the migration of water to a failure site, thereby precipitating failure. In
some instances, agricuitural works led to the disturbance of an existing drainage network and
eventually caused failure.

Man-made Interference

Man-made interference of peat bogs includes trackways constructed across peat land and peat
cutting for turf for use as domestic fuel. These cause, respectively, loading of the peat and
removal of support. Peat cutting for turf has been a contributory cause in several documented
failures.
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Re-current Failures

The presence of relic failures is ofien noted at the sites of failures, indicating that particular
site conditions exist that encourage the development of these failures. The combination of

geological and climatic conditions that prevail at these sites is, therefore, somewhat unique.
This suggests that the probability of first-time failures is less likely at sites with no previous
history of failure.

Age and Condition

Peat, being an organic material, is susceptible to decomposition and decay by processes,
which are collectively known as humification. Humification results in the progressive
breakdown of plant structures to produce, in the limit, an amorphous, gelatinous, peat whose
shear strength is dependent on cohesion, thixotropy and water content. This process
progresses at different rates depending on the nature of the plant matter, the rate of peat
accumulation, the water level in the peat, its acidity, and a host of other factors. Fen peats are
more susceptible to advanced humification, than bog peats, because of their less fibrous and
woody plant species.

Nevertheless all peat deposits allowed to develop under suitable natural conditions will, given
time, reach a stage where they can be considered potentially “ripe for instability*. Time in
this sense is measured in hundreds or thousands of years. Ripe for instability effectively
means, in geotechnical terms, that the factor of safety¥gainst failure has fallen to less than 1.
Whether instability is inevitable depends on the rai€ of consolidation (dewatering) of the peat,
and the associated gain in strength, keepin @i’qﬁ\nith the rate of humification. It also
depends on how the form of the peat deg@gegﬁts morphology and slope angle) changes with

time. Q\’\Q &\§
While the concept of “ripeness” i \B?Q@x difficult to measure and quantify, it is evident that
many spontaneous peat failure, 1cularly those of the bursting type, involve peat deposits

that have reached an advan&gd \\a@ge of ripeness.
N

(¢
10.1.3 Historlcal OQél\Jrrence and Frequency of Slope Failures

A histogram detailing @ilumber of bog failures over 50-year periods since 1700AD is shown in
Figure 21. Assuming that a lack of scientific interest and/or reporting resulted in the small
number of reported events prior to 1800AD, it would appear that approximately eight such
events occur every 50 years.

It is clearly far too early to judge the number that is likely to occur in the next 50-year period.
It would also be wholly inappropriate to speculate that the two recent slips (at Pollatomish and
Derrybrien), both of which would be considered as sizeable events on the basis of scale and
damage to property and infrastructure, necessarily suggest a total higher than 8. This is
because two events in the same year appear to be a common occurrence based on the
historical record.

However, if the projections of climate change are correct (Reference 40) with the expectation
of drier summers, wetter winters and more intense rainfall events, then the likelihood is that
the frequency of bog failures will increase. Prudent engineering design of developments in
peatland areas is, therefore, likely to be even more important in the future.

Although they are clearly an engineering phenomenon, the study of bog failures appears to be
a research area confined to geographers and scientists. As such, the case histories tend not to
include a great deal of information that would allow a detailed engineering analysis to be
undertaken to examine the failure mechanisms and define the operational strength of
materials. However, increased understanding of the form and mechanisms involved in bog
failures in the last fifty years means that closer examination of the failures reported over that
time-scale is a useful exercise.
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10.2

Of the eight case histories, two (possibly three, see Table 10.2) can be described as bog slides.
One case history (Reference 17) detailed the occurrence of seven approximately simultaneous
slides within close geographical proximity to each other in the Antrim mountains. The latter
appear very similar to the recent Pollatomish slides. Of the five occurrences of bog flows, two
were clearly caused by human activity leaving three sites where examination showed no
evidence of 2 human trigger to the flow. Of these three sites all displayed evidence of past
failures in the form of (usually numerous) relic failure features.

10.1.4 Summary of Mass Movements of Irish Peat Bogs

A summary of the main points based on the review of mass movement of Irish peat is as
follows:

1. Bog failures take the form of either bog flow (bursts) or bog slides. Records suggest that
raised bogs may be more prone to bog bursts and that bog slides are possibly more
common on blanket bogs.

2. Most, if not all, failures occur during or immediately following periods of heavy rainfall.
Therefore, an understanding of local drainage patterns is essential in understanding the
likely occurrence of a failure. Also an appreciation of the potential impact of climate
change is important.

3. Sites that have experienced failure in the past are more likely to be affected by re-current
failure. This suggests that the probability of ﬁrséxﬁ%ne failures is less likely at sites with
no previous history of failure. N

\Q
S
4. Naturally occurring bog flows (not ?ﬁ&?ﬁé y man-interference) appear to occur at

regional slope angles of between 3’
. S 0
5. Bog slides appear to occur at {@1@ slope angles steeper than 6°.

P &
6. The data tends to suggest @iﬁgtural failures in peat bogs are less likely to occur at
regional slope angles bg}(\é@bout 3°,

7. A significant proporti@ﬁ%f bog failures tend to be caused by human activity. Natural peat
slopes at regional ské?:e angles of about 2° have failed due to uncontrolled man
interference. Important lessons can be leamed from these failures and should be bome in
mind when construction is being undertaken in the vicinity of these areas:

e Any excavation, which may tend to undermine or otherwise compromise the
downslope support of a peat slope, should be sufficiently retained so as to resist
movement of the slope. Consideration should be given to the potential for hydraulic
(piping) failure.

o Loading of slopes e.g. by placing of spoil directly onto peat, should be avoided.

e Careful attention should be given to the existing drainage and how a structure or
development may affect this.

Morphological Study

10.2.1 Study Area and Study Methodology

A morphological study has been carried out of an area surrounding the site; the area having
been chosen on the basis of a commonality of landscape features with the terminal site itself.
The area, which covers approximately 20km?’, is shown in Figure 22. The natural boundaries
to this area are: Sruwaddacon Bay and the Glenamoy River, to the north and east; the rising
ground of Slieve Fyagh, to the south and the rising ground of Bellanaboy ridge and the
expanse of Carrowmore Lake, to the west. An examination of the 1:50,000 Discovery Series
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OS map (see Figure 22) shows that the surrounding areas differ quite significantly from the
study area.

It should be noted that the study area also represents the area within which consideration of
‘acceptable stability’ is appropriate.

The basic methodology of the study has been to look at the area from the point of view of the
occurrence of those factors or features that may contribute to, or be a manifestation of,
instability. These factors and features have been discussed in the previous section. An attempt
has then made to define the aerial extent of each factor or feature within the study area as a
whole. By adding all of the factors/features together in map form the intention is to categorise
and grade the area in terms of potential risk.

10.2.2 Aerial Photograph Study

Several dates and scales of aerial photography, as indicated in the following table, were
examined stereoscopically:

Source Photography Image type Contact Scale Date of Photography
Corrib Project Colour 1:10,000 12/09/03
Corrib Project Colour 1:10,009' 24/08/00
0 i
Geological Survey Ireland B&wW 1:235060 1973
S

The object of this examination was to dt‘,o mifie:
R
» Specific instability features (slipgq\ﬁlﬁ?)\scars, etc.)
O
e Landscape changes that miggff@é}ease/decrcase potential for instability
&

6N
¢ Landscape features and@\ 7S that might provide a mechanism for instability or indicate
an increased risk of iuso ity.

To assist with idenﬁﬁc@n of landscape changes, reference has also been made to old
geological and Ordnairde Survey 6inch to 1mile maps, dating back to the 1800s.

Morphologically, the area is one of low relief, with the ground being virtually everywhere
below 50mOD, but generally above 10mOD. Higher ground is present to the south-east
(towards Slieve Fyagh) and to the west (on Bellanaboy ridge); generaily in these areas, slope
angles exceed 6°. A regional slope angle of 6° has been used (for reasons outlined earlier) to
define the edge of the study area where it is flanked by higher ground. Lower ground is
present adjacent to Sruwaddacon Bay/Glenamoy River and Carrowmore Lake.

The study area is characterised by low slope angles, typically between 3° and 1°, but the
ground is generally not flat. As can be seen from Figure 22 areas with slope angles of less
than 1° are ofien wetland in character, with numerous small lakes. The area to the north-east
of the Glenamoy River (Bellagelly North), which lies outside of the study area as defined, is a
good example; but note that a similar wetland area also extended along the left bank of the
Glanamoy River from Sruwaddacon Bay to Bellagelly South. At Bellagelly South isolated
shallow lakes are still evident, but along the left bank of the Glenamoy River former lakes and
bog holes are only barely discernible on aerial photographs, the latter area having been
drained for forestry.

Formerly, the whole of the study area was nearly completely covered in blanket bog. The

only natural areas where the bog is absent are the narrow floodplains of the Glenamoy,
Muigingaun and Bellanaboy Rivers, where the peat either never grew or was subsequently

eroded through to the underlying mineral soil. Peat working, resulting in removal of most if

not all of the peat, has also taken place locally, generally in the vicinity of groups of dwellings
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O
' or farms where the subsequent worked area has been reclaimed for agricultural use. Many of
these worked/reclaimed areas also lie close to streams and rivers where the peat may
originally have been of reduced thickness. Collectively, these areas with little or no peat, or
reclaimed peat, are shown in Figure 22.

The outer edges of the latter areas are often, although not always, defined by steep slopes in
peat. Such steep slopes can mark the cut edge of a working or the steep bank of a floodplain
formed by stream erosion. Slopes are particularly steep along the edge of the Bellanaboy
River floodplain north of Bellanaboy Bridge. Some slippage of the peat is evident in places
where river meanders have undercut the peat slope. Other locations along the Glenamoy
River and Sruwaddacon Bay where steep peat slopes are present are indicated in Figure 22. A
notable raised bog area occurs near Bungurra, just east of Carrowmore Lake, with the
lakeward-facing edge of the bog being defined by a steep slope.

Nowhere else within the study area have steep slopes in peat, or slip features or other
manifestation of slope instability, been identified.

The aerial photographs have also been used to deduce pattems of surface drainage, both past
O and present, which are at a finer scale than shown on the base 1:50,000 OS map. These
- smaller drainage features, which generally take the form of winter-bome streams carrying
water off the peat and discharging it into the larger streams and rivers, have been added to the
base plan in Figure 22. Former drainage features have been added as dashed lines to indicate
that they are no longer active. The role of these lane%&ahres has often been supplanted by

later land drainage. ,@é‘

S

One of the primary objectives of this head-&@té{ﬁrainage study is to identify the locations and
elevations at which water emanates fro Peat. This is because, contrary to what might be
expected considering the peat’s low x{%‘%ﬁ)emeability, surface water does not run-off
readily from peat arcas. Rather su\g‘a%é ater tends to be absorbed into the peat, which swells
to accornmodate the additional mdisture. This fact can be readily seen from the area to the
north-east of the Glenamoy RiVef; where the intensity of drainage (that is the total length of
drainage per km’) is not dﬁ%@ﬁ]at to karst areas in Galway. Shallow surface drainage
channels crossing peat aregs are thus more than likely to be associated with groundwater
emanating from the und,ﬁlying mineral soil and bedrock, giving rise to upward seepage
through the peat. P

= This stands to reason since peat invaded, creating a thin mantle to, a former landscape on
Lw} which the drainage patterns were already firmly established. Peat, being the product of living
plant communities, would have flourished in areas where mineral-rich springs and seepages
occurred. Under these circumstances more fen-like, less fibrous, peat would have formed,
giving rise to more humified peat.

It is evident from Figure 22 that within the study area the majority of the surface drainage
lines start at an elevation between 20mOD and 30mOD and that wet areas often occur around
or just upslope of the heads of the drainage lines. It was noted in the earlier sections of this
report that because of the particular geology of the terminal site, bedrock groundwater tends to
rise towards the surface at an elevation of 33.5mOD and below this elevation bedrock
groundwater is within 1.5m of the surface. It was also noted in earlier sections of the report
that the total peat thickness, and particularly the thickness of highly humified peat, increases
downslope from 33.5mOD. These factors are not unconnected, and given the particular
circumstances that gave rise to the geology/hydrogeology of the site, it would be surprising if
a similar geology/hydrogeology were not widely present throughout the study area.

On this basis the ground below 30mOD, within the study area, might be considered more
susceptible to instability for the following reasons, that do not apply higher upslope:

o Potentially greater thickness of peat and particularly highly humified peat
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* Groundwater closer to the surface with higher risk of upward groundwater pressures
* Possibility of underground streams running through, or just below, the peat

® Steeper slopes likely, due to erosion adjacent to drainage channels

10.2.3 Reconnaissance Survey

The reconnaissance survey consisted of a combination of:
*  Walking around the terminal site

* Driving around the study area using public roads and forestry tracks and viewing the
study area and the site from various vantage points

* Looking at specific features

The purpose of the reconnaissance survey was to gain a general “feel” for the way that the site
relates to the surrounding landscape, and to look at particular features identified from the
aerial photographs. Special attention was paid to the area lying downslope from the terminal
site, for two reasons:

1. This is the area most likely to be affected by any slope instability initiated by the
development. K

2. This is the area, which if off-site instability w@@éio occur, would be most likely to impact
on the development. é\\;@

SO
The area lying upslope from the ternnn%&ﬁ?é&‘}mnt is not considered to pose a risk to the

development for three reasons: S
AN

1. The length of the slope (i.e. g&gﬁg‘tance to the crest of the hill) is less than 200m
5 X

2. The peat is generally ]eg{%@\ 3m thick and gets thinner upslope.
R

3. Specific design measurgfoare proposed to support the peat in the cutting that forms the
upslope edge of the fgbminal footprint.
N

This issue is considered more fully in Sections 10.3 and 11.4.

Selected photographs showing views of the site, and downslope of the site, are shown in
Plates 3 — 8, in Appendix D.

10.2.4 Summary of Morphological Study

The following is a summary of the main points stemming from the morphological study,
which has considered a 20km’ area with common landscape characteristics centred on the
terminal site. This summary also incorporates the findings of Sections 10.1 and 10.3.

1. Virtually the whole of the study area is underlain by blanket bog. The only exceptions are
the floodplains of the various rivers and areas where the peat has been worked out; also
one area of raised bog, which occurs at Bungurra adjacent to Carrowmore Lake.

2. Except for minor slippages of the peat along the edge of the Bellanaboy River floodplain,
due to erosion by the river, there appear to be no manifestation of peat slope instability
within the study area.

3. Potential for slope instability exists locally, however, along the upland margins of the
study area where the ground slope exceeds 6°. The areas considered at risk in this respect
are along the southern margin, where high ground is associated with Sleive Fyagh, and
along the western margin, where high ground is associated with Bellanaboy ridge. Any
instability initiated in these upland areas could extend into the study area, but is unlikely
to affect the terminal site. This is because the topography and natural drainage features
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will constrain the run-out path, diverting any debris flow or slip material away from the
terminal site.

4. Within the study area natural slopes are generally of the order of 1° to 3°. On the basis of
historical evidence, nature of the peat and geotechnical analysis (see Section 10.3), slopes
generally within the area are judged to be stable provided that they are not disturbed or
otherwise interfered with.

5. However, slopes steeper than 3° in peat occur adjacent to the rivers and areas of peat
working. Minor instability might thus be expected in these areas, but is unlike to
propagate any distance upslope because of the intrinsic stability of peat slopes within the
area as a whole.

6. Notwithstanding the general comment (in 4. above) about slope stability, an area has been
identified, which includes much of the study area, where the peat is generally thicker than
3.5m. The upslope limit of this area coincides approximately with the upslope limit of
surface emergence of groundwater. The combination of thicker peat and upwelling of
groundwater is considered to render this area potentially less stable than areas upslope,
where the peat is thinner and not affected by upwelling groundwater.

7. Thickness of peat is important relative to stability. The thickness strongly influences the
measures and costs necessary to ensure foundation stability and acceptable settlements.

8. By a process of elimination the terminal site can ki€ seen as being located in an area
(defined approximately by the 35mOD contm@; which is intrinsically more stable than
the remainder of the study area. Short of lgeating the terminal site at or closer to the crest

of the hill, the chosen location is seeog,zgs\cbeing acceptable from the point of view of
geotechnical stability. 0&0 S
9. Provided that normal engine precautions are taken within the site development (as
discussed in Section 11), s;@ﬁ'tﬁ’ty of the site’s surroundings will not be adversely affected.
&S
<<°Q~\*
10.3 Stability Analyses <

3
Analyses have been cgﬁ(’ied out to assess the stability of the natural peat slopes within the site

boundary, and to asséss the impact of construction activities on overall stability of existing
slopes. These analyses look predominantly at large scale global stability assuming
translational sliding of the peat over the underlying mineral soil along a failure plane at the
base of the peat.

The analyses presented in the following sections are based on lower bound estimates of the
undrained shear strength (¢, ) of the peat. There is limited data on drained effective stress
strength parameters for peat from the Corrib site. A review of existing effective stress data is
reported in Reference 6, and the test results are compared against published data for peat from
other sites in Ireland. Reference 6 recommended effective stress design parameters of ¢’ = 3
kPa and ¢’ = 32° for peat. The ¢’ value recommended is equal to, or greater than, the
undrained shear strength c, values assumed for the analyses described below, and
consequently an effective stress analysis would not give lower factors of safety than those
determined from the analyses reported.

10.3.1 Relevant Codes

BS 6031:1981 Code of Practice for Earthworks (Reference 43) provides advice on design of
both temporary and permanent slopes. It states that for a first time failure with a good
standard of site investigation the design factor of safety should be between 1.3 and 1.4.

Eurocode 7: Geotechnical Design (Reference 44) is based on limit state design principles with
partial factors applied to loads (actions) and resistances (soil strength). For ultimate limit state

JAC-1I00\C! 1$742) DPOCUMENTS\ICREPORTS\RPO04_ISSUE2_C1157- Page 33 Arup Consulting Engineers
10_GEOLOGY HYDROGEOLOGY GLOBAL STABILITY.DOC Jssuc2 8 December 2003
RP004

EPA _Export 08-07-2014:23:41:57



Shell E & P ireland Lid Corrib Terminal: Bellanaboy Bridge
Geology, Hydrogeology and Global Stability Planning Report

slope stability design, where soil resistance is derived from the undrained shear strength ¢, ,
the latest version of EC7 recommends the use of a partial material factor Y Of 1.4 together
with a weight density factor y, of 1.0. As shown by the expressions given below the materijal
factor ye, is equivalent to the overall factor of safety defined in BS 6031 for the sliding
mechanisms proposed.

Based on the above a factor of safety of 1.4 has been adopted as the minimum acceptable
value for stability analyses based on undrained shear strength values,

10.3.2 Stability Calculations

Typical cross sections across the site showing existing ground surface and base of peat levels
are shown on Figures 23 to 28. The sections are drawn with an exaggerated vertical scale,

that is the vertical scale is 10 times the horizontal scale. These sections show the depth of
peat generally increasing from a minimum at the top of the slope to a maximum at the bottom.
Variations in ground level and base of peat vary approximately linearly with distance down
the slope, and for the purpose of the global stability analyses a tapered thickness of peat
sliding on a planar surface has been assumed. The analysis is based on a simple sliding wedge
method of analysis, as illustrated on Figure 29. Assuming that the peat has a constant
undrained shear strength c, the following expression has been derived for the factor of safety
against sliding (see Appendix E for derivation of this expression): -

&
FOs = L,c,(cos 6 +tan O sin GHLl@icosQ-sinﬁtan 2)) (1)

S
W (sin B cos B — sin’ B tan 8) ~Wtan 0 + P, (cos® B —sin B cos P tan 6)
S

Where oﬁ@é\
SN
B = slope angle of base g&ﬁg&?
. &N
Cy =undrained sheargﬁgﬁtth
SO
Wi = weight is slicﬁ%& lock of peat

s
W, = weight of pg\a?sive wedge

L, = length @%liding surface beneath sliding block

L, = length of sliding surface beneath passive block

0 = angle of passive wedge base surface to horizontal

P, = total horizontal force from active wedge
If the support provided by the passive wedge is excluded, the expression for the factor of
safety against sliding is: -

FOs = Ljc,cosf @)

W, sin B cos B + P, cos® B

For the case of constant peat thickness, with active and passive pressures both excluded, this
expression reduces to that for an infinite slope where the factor of safety against sliding is

given by: -
FOS = —Cy (3)
yzsinPcos B
Where

¥ = bulk unit weight
z =depth of peat (sliding layer)
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To validate the methodology a series of calculations were carried out in which the factors of
safety predicted by the expressions given above were compared against those derived from
more rigorous solutions obtained using the Oasys slope stability program SLOPE. In the
wedge analyses the horizontal force from the active wedge was calculated assuming a K,
value of 1.0 for peat (peat acts as a heavy fluid), and in the SLOPE analyses the peat forming
the active wedge was assigned zero strength to give comparable active forces. In the SLOPE
analyses factors of safety were calculated using Janbu’'s method for non circular slip surfaces
(Reference 41). The initial calibration analyses assumed a passive wedge with a horizontal
base together with the following parameters: -

Ground surface slope o =1.5°

Slope of base of slip surface B =2.0°

Base angle of passive wedge 8 = 0° (horizontal)
Thickness of peat at top of slope h =1.5m

Unit weight of peat vy = 11kN/m?
Undrained shear strength c, = 3kPa

Calculations were carried out assuming a horizontal slope length of 100m and 500m. The
factors of safety derived from these analyses are sumr&qrised in Table 10.4.

N
Table 10.4. Factors of Safety from calibration analk@@s

Method of analysis 0@\\‘ @Calculated factor of safety
&
o@{gﬁm long slope 500m long slope
LS
SLOPE - no passive resistance OQQé&" 3.461 2.086
X\
- i < &Y
:N:'die ;r;emod no passive .\&9 (\\o 3.464 2.089
esistan & A\\&\o,

SLOPE - with passive resoiéﬁﬁce 6.579 3.018
Wedge method — withgBassive 6.599 3.022
resistance X

For the case of solutions including passive wedge effects the overall factor of safety isa
function of the inclination of the base (8) of the passive wedge. Wedge and SLOPE analyses
were carried out to determine the variation of factor of safety against 8 and quantify the
minimum factor of safety. For the wedge analyses the EXCEL solver function was used to
vary 0 to give the minimum factor of safety against sliding. Using SLOPE the factor of safety
was calculated for specified slip surfaces for various values of 6 . The calculations associated
with these analyses are given in Appendix F, and the results are summarised in Table 10.5.

Table 10.5. Minimum Factors of Safety from calibration analyses

Method of analysis Calculated factor of safety
100m long slope 500m long slope
SLOPE - no passive resistance 5.546 2.857
Wedge method — no passive resistance 5.562 2.868
Ratio of Wedge FOS to SLOPE FOS 1.003 1.004
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The resuits given in Tables 10.4 and 10.5 show that for the assumed slip surface geometry the
simple wedge analyses give factor of safety values almost identical to more conventional
slope stability analyses, and validate the wedge method as an appropriate method of analysis.

As shown by the spreadsheet results presented in Appendix F the wedge analysis method also
allows the effect of varying geometric and strength parameters on overall factor of safety to be
easily determined using the solver function. For example, the minimum strength for limiting
stability can be determined by optimising the undrained shear strength to give a factor of
safety of 1.0. Similarly, using the specified undrained shear strength, the ground surface slope
angle (o) that gives a factor of safety of 1.0 can be calculated provided the base of peat angle
(B) is know or assumed. In the spreadsheet analysis the maximum slope angle is calculated
assuming that the difference between o and B remains constant. In the examples shown in
Appendix F it can be seen that for the specified geometry the minimum undrained shear
strength needed for limiting equilibrium (FOS = 1.0) is 0.54kPa for a 100m long slope and
1.05kPa for a 500m long slope. For the analyses that exclude the passive resistance, however,
the corresponding minimum undrained shear strength necessary for equilibrium are
0.87kN/m” and 1.44kN/m*. This type of analysis illustrates that the effect of reducing or
removing the stabilising passive resistance, as could result for example from the excavation of
a ditch at the bottom of the slope, will reduce the overall factor of safety of the slope, If the
slope is stable, but with a factor of safety close to 1, the reduction in sliding resistance could
be sufficient to result in instability of the whole slope.o@'

Based on the findings of the calibration analyses d@%ribed above the wedge analysis method
was used to investigate the stability of the poga‘t; pes on the terminal site,

<O
10.3.3 Stability Calculations 0@0&«

. . Q . . 3
Stability calculations have been u@g&‘ken for the sections shown on Figure23. Section
details are shown on Figures 2445 28. These sections were selected as being representative of
the range of ground conditio %& slope geometry on the site. The procedure adopted was as

. S
follows: R
5
e Using topogra%%nd existing site investigation data draw section showing ground

level and basgdf peat levels.

* Approximate ground surface profile and base of peat surface by planar surfaces
inclined at angles o and P respectively to the horizontal.

* Select the ‘top of slope’ location as the point where the actual surface profile becomes
approximately asymptotic to the straight line approximation of the ground surface,

¢ Determine depth of peat at the ‘top of slope’ location.
* Using lower bound undrained shear strength values calculate FOS of existing slopes.

* Based on planned construction activities calculate FOS during construction.

10.3.4 Geotechnical design parameters

The geotechnical design parameters needed for the stability analyses are the undrained shear
strength and the bulk unit weight of peat. Stability reduces as the wei ght of the sliding block
increases, as the greater the weight the greater the disturbing force to be stabilised. It is
therefore conservative to take the depth of the sliding block of peat to be as deep as possible
and to adopt an upper bound value for the unit weight of peat.

The stability calculations assume sliding at the base of the peat, thereby maximising the
sliding weight. Laboratory bulk unit weight measurements give values of 10kN/m? or less. A
value of 11kN/m? was used for the stability analyses.
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Undrained shear strength values have been determined from the results of in-situ field vane
testing. The site has been subdivided into three areas, as shown on Figure 30, representing the
following area of the site: -

Eastern Area East of terminal area including main north-south access road,
Temporary Construction Facilities area and previous repository
area

Central Area Terminal area including administration building and car park

Western Area West of terminal area including settlement ponds.

Locations at which vane testing has been carried out are shown on Figure 30, and Figures 31
to 33 show measured values of undrained shear strength for each of these areas. Figures 31 to
33 show that the average undrained shear strength of the peat generally increases from east to
west, but that there is little difference between the lower bound strength measurements across
the three areas. For the stability calculations the peat was assumed to have a constant strength
based on the lowest measured strength within the relevant area as follows: -

Eastern Area ¢, = 2.5kPa
Central Area ¢, = 3kPa
Western Area ¢, = 2kPa
&
10.3.5 Analysis Results O,@é
Existing Slopes S &

hatural slopes are presented in Appendix G. The

Caloulations for the stability of the exigiog
calculated global factors of safety g@}lﬁsecﬁons shown on Figure 23 are summarised in
N

Table 10.6. SIS
iy
Table 10.6 Factors of Safetysolisting slopes
&
&
Slope rained Minimum |Maximum
angle QC\strength Minimum/| ¢, for o for
Section | o (deps) | c,(kPa) FOS stability | stability
1-1 1.5 2.5 2.3 1.1 343
2-2 1.56 3 2.6 1.2 4,06
3-3 1.45 3 33 1.0 4.6
4-4 1.35 2.5 2.6 1.0 3.5
5-53 1.26 2.5 4.4 0.5 5.6

The results presented in Table 10.6 show that the calculated factors of safety for the existing
slopes have a minimum of 2.4. Considering that the analyses are based on the assumption that
the lowest measured strength applies to the whole peat mass, and the sliding weight is based
on conservative estimates of depth and unit weight, these calculated factors of safety are
considered to be acceptable.

Based on the interpreted slope angles the minimum average undrained shear strength required
for stability is typically 1kPa or less. The maximum ground surface slope angle for limiting
equilibrium, for the assumed design strengths, is at least twice the existing slope angle varying
between 3.5° and 4.7°. It is interesting that these slope angles are comparable to those
reported on Figure 20 for historic bog failures. The factor of safety depends not only on the
ground slope angle but also on the depth of peat and the siope angle of the failure surface.
Unfortunately this data is not available for the historic failures.
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Stability during construction

In considering the stability during construction it is important to distinguish between global
stability and Jocal stability. Global stability is the stability of the overall site, or a large portion
of it. Local stability refers to the stability of a few metres of an excavated face, but if not
contained and controlled local stability could lead to progressive failures resulting in more
extensive global stability problems.

The worst condition that could occur during construction would be if all the peat was removed
at the toe of the slope without any compensatory external support being provided. In stability
analysis terms this is the condition that would apply if no passive resistance is provided to the
sliding block.

The global factors of safety calculated for this condition are summarised in Table 10.7.

Table 10.7 Factors of Safety during construction (no passive resistance)

Slope |Undrained
angle strength (Minimum
Section | o (deps} | c,(kPa) FOS

1-1 .5 2.5 2.0
2-2 1.56 3 2.1 &
3-3 1.45 3 2.5 N
44 1.35 2.5 21y o°

5-5 .26 2.5 36 9.

. Y . .
For this extreme case the calculatedoloﬁ@?t global factor of safety is 2.0, which is adequate.
These results show that provided é§4<R\:§¢‘stzllaility is maintained overall global stability is
O
NI

acceptable. ) \(\f&

$ o9

For this worst case conditicfﬁ?o@gwever, local failure of the unsupported peat will occur for an
excavated face greater thansd’certain height. The greatest height at which a vertical cut can
stand is (Reference 42)2\@:“

O
Hux=4c,/y ©
For the undrained strengths given in Tables 10.6 and 10.7 H,, varies between 0.7m and 1.1m.
This is consistent with observations of collapses of the sides of trial pits observed during site
investigation works.

Excavation and local collapse of peat will not have a significant effect on stability downslope
of the excavation. The consequence of excavation will be the removal of the active driving
force from the top of the slope and this will tend to improve stability. Upslope of the
excavation, however, the excavation results in the removal of the stabilising passive
resistance, with the result that stability of 2 potential sliding block upslope of the excavation is
reduced. For sliding block mechanisms that extend a relatively short distances from the
excavation the dominant disturbing force is the active force acting on the back of the sliding
block. Resistance to sliding is provided by the shear strength of the peat along the bottom
surface of the sliding block, and for some distance back from the excavation the sliding
resistance will be less than the active force and movement of the sliding block could occur, If
uncontrolled a progressive collapse mechanism could develop, gradually extending upslope
from the excavation.

To prevent such mechanisms developing all excavations in to peat will be supported by sheet
pile retaining walls, The sheet pile retaining walls will be installed through the peat and
embedded in to the underlying mineral soil. They will provide temporary support during
excavation in the peat during site preparation works, and they will also be used to contain the
peat beneath road and hard standing areas. The sheet piles will provide restraint to the peat
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Table 10.8 Factors of safety of slopes below sheet pile walls &

they are supporting by mobilising passive resistance against the embedded toe section within
the mineral soil. As an approximation the embedment depth required can be estimated by
assuming that the passive resistance must be sufficient to balance the active force. Using this
approach the embedment depth required if the peat is completely removed on one side of the
sheet pile is approximately % H , where H is the depth of peat retained. For typical peat
depths of 3 to 4.5m this give sheet pile embedment depths of 2 to 3m.

A number of sheet pile walls will be installed approximately parallel to the existing ground
contours, and the effect of the sheet piles will be to subdivide the existing slopes in to two or
more sections. As global stability of the peat depends on the weight and geometry of the
sliding block, it is possible that the installation of sheet piles could result in a lower factor of
safety against stability of the slope below the sheet pile.

The analysis method described above has been used to calculate factors of safety for the
existing slopes below the sheet pile wall installed around the perimeter of the terminal
platform area for Sections 1-1, 2-2 and 3-3 shown on Figure 23. Stability has also been
examined for Section 4-4 assuming sheet piles are installed around the perimeter of the
temporary construction facility (TCF). In this case stability has been calculated for the slopes
above and below the TCF. The slopes for these two cases are shown on Figures 272 and 27b
respectively.

These calculations are presented in Appendix H, and the results are summarised in Table 10.8.
@.
N

Section

Sl_qge gqﬁditions Minimum FOS
> C

g\{ﬁ ess at Undrained
Slope anglfg\< tap of slope |Slope length| strength

1-1 - below platform wall

o (degd ®  (h) (L) ¢, (kPa) |With passive| No passive
é S 3.6 470 2 1.7 1.4

SR
D2 - below platform wall 188 4.09 260 3 2.2 1.5

3-3 - below platform wall \09745 3.16 350 3 2.7 2.0

4-4 - above TCF wall 7 1.83 3.5 300 2.5 29 2.7

4-4 - below TCF wall ST 1.3 1.7 500 2.5 3.1 2.4

The factors of safety reported in Table 10.8 are likely to be conservative since they assume
full active pressure applied to the top of the slope by the sheet pile. Full hydrostatic water
pressure is possible in the long term but this would still be less than the full total active force
assumed. If the active force is excluded the factors of safety increase by between about 10
and 30%. The factor of safety for the ‘no passive’ condition represents a lower bound value
as it assumes removal of all peat below at the toe of the slope with no external support from
sheet piles. As discussed above the sheet piles themselves will provide additional resistance
in cases where they are retaining up-hill slopes due to the passive resistance provided by the
section embedded in the mineral soil. The spreadsheets in Appendices G and H calculate the
sheet pile penetration necessary to provide the same resistance as the passive wedge down
slope of the sheet pile. A penetration of 2 to 3m in to the mineral soil is adequate to
compensate for the passive resistance provided by the in situ peat.

On Section 1-1, a second sheet pile wall will be installed at the settlement ponds.
Geotechnical investigation of this area is currently in progress {(November 2003) but at present
there is limited data available on ground conditions around and down slope of the settlement
ponds. A detailed assessment of the stability of this particular section of slope has not been
undertaken. However, based on extrapolated data the factor of safety of a 200m long slope
below the settlement ponds is calculated to be 1.4. Thisisa conservative estimate since the
extrapolated data gives 4.9m depth of peat next to the settlement ponds where the latest site
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investigation data shows peat depths in the range of 3 to 3.5m. A lower depth of peat will
give a higher factor of safety.

Analyses show that although the installation of a sheet pile within the existing slopes may
reduce the factor of safety of the section of slope down hill of the sheet pile, the factor of
safety based on lower strength estimates will be greater than 1.4, and therefore acceptable.
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11.

11.1

IMPLICATIONS FOR TERMINAL SITE DEVELOPMENT

This section of the report looks at the implication of the geology, hydrogeology and global
stability for development of the terminal site. It is primarily concerned with geotechnical
impacts, both on the development and of the development.

There is an initial discussion of the geology and hydrogeology of the terminal footprint, then
the engineering aspects are consider in terms of: platform formation level, earthworks, cut
slope stability, foundations, trenches in peat, site drainage (surface and groundwater) and,
finally, re-use of materials.

Note that geotechnical slope stability issues stemming from the global stability study are fully
addressed in Section 10.3. They are only considered in this section in as much as specific
engineering measures are required to ensure stability.

In order to assess the ground conditions specifically within the terminal footprint area (rather
than the site as a whole, to which the model relates) a series of geological cross sections has
been drawn across the terminal footprint. The positions of these sections, together with the
relevant ground investigation data on which the sections are based, are shown in Figure 18.
Construction of the sections (which are incorporated into Appendix B) has been guided by the
geological and hydrogeological model. The sections are drawn with an exaggerated vertical
scale, that is the vertical scale is 10 times the horizontaél& scale.

N

&

Terminal Geology and Hydrogeolo\qy@@
Q
The geological sequence underlying the g@.ﬁal footprint is summarised in the following
table: \§sz$
R <
Table 11.1 Terminal Footprint Geg tgéal Sequence

GEOLOGICAL THIX SS (m) DESCRIPTION
LAYERNAME | <o
<O
Peat @\o 1.5t03.5 Soft to very soft brown PEAT
Hillwash Otol Firm or stiff grey sandy gravely CLAY
(residual soil and with boulders
weathered head)
Head Oto5 Very dense light green clayey silty gravely
SAND

Bedrock >30 Weak to moderately strong grey micaceous
SCHIST (Inver Schist)

The different layers are indicated on the geological sections in Appendix B, to the extent that
this is possible from the available ground investigation data points relating to each section.
Note that the terminal footprint is above the level where glacial till is present. It is also
located in an area where the hillwash is more like a residual soil, rather than a loose silty
sandy (true hillwash) material.

It is evident from the sections that within the terminal footprint area the buried terrace is, at
best, a very subdued feature, which could easily be missed without reference to the geological
model. A secondary feature associated with the terrace, and highlighted by the geological
model, is deep weathering of the bedrock. This deep weathering has been indicated on each
of the sections by a line showing the 90% core recovery threshold. While weathering
generally reaches a maximum depth beneath the terrace (consistent with the model, see Figure
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11}, the depth of weathering is not uniform, but increases progressively across the site in a
westerly direction. While this is evident from the north-south sections when looked at in
sequence, it is more clearly seen on the east-west sections.

The least depth of bedrock weathering appears to coincide with a NNW-SSE aligned ridge,
which is evident from the surface topography but is slightly more obvious when seen on the
sub-peat surface (see Figure 16). Across the ridge, the peat does not show the normal (as
indicated by the model) downslope increase in thickness, but rather remains of uniform
thickness downslope; hence the ridge being more evident on the sub-peat surface.

The ridge clearly extends from the crest of the hill north of the terminal footprint and links to
the south of the R314 road with a corresponding ridge extending north-westwards from Slieve
Fyagh. Together these ridge elements form a surface drainage divide between the Glenamore
and Carrowmore catchments (see Figure 22 and Plate 6, in Appendix B).

The ridge is also thought to exert an important influence on the groundwater. It marks a
groundwater drainage divide; and the same way that a downslope preferential flow path for
groundwater exists from the hillcrest, through the moderately weathered (75-100% recovery)
bedrock (as indicated in Figure 11), so fractured bedrock flow paths occur away from the
ridge as indicated, diagrammatically, in Figure 16. This implies that bedrock groundwater
levels are at a higher than average elevation beneath the ridge (represented by the upper line in
Figure 12). A situation that would arise because of locally more rapid groundwater recharge
(the peat being thinner across the ridge) and lateral c@gb%nuity with the higher groundwater
levels in the hillcrest area. &

)
It was noted in Section 8.4, from the coin iﬂ\\%@ of high bedrock groundwater levels and low
pore pressure gradients in the peat, tha &%\&‘ea around borehole BH P7 corresponds with a
non-spring area, Given the proximi yBihe ridge crest to this location (see Figure 16) a direct
causal relationship between the ri d the non-spring area would seem likely; springs
being confined to the flanks O-fo \Qﬂge.

O
It is worth noting in this regﬁgg\‘fhat despite its subdued topographic expression and narrow
width, springs (giving rise {0°present-day streams) issue from both sides of this ridge to the
south of the R314 roadﬁ,gﬁggesting that the ridge is an important source of water (see Figure
22). c®

How this translates into bedrock groundwater levels beneath the terminal footprint is shown
by the bedrock groundwater contours in Figure 18 and the groundwater levels on the sections
in Appendix B.

11.2 Platform Level

Platform level for the terminal footprint has been set at 33.4mOD Malin Head and is indicated
on the sections in Appendix B. Were this level to be imposed onto the present ground surface,
it would mean that only the south-west corner of the site would be in fill, the remainder of the
site would be in cut. However, since the peat is deemed to be an unsuitable medium in which
to found the main terminal structures, it is proposed to dig out the peat and replace it with
structural fill in areas where the sub-peat surface occurs below the 33.4mOD level. The
position of cut-fill line on the sub-peat surface will thus be as indicated approximately in
Figure 18.

As can be seen from the sections, platform formation level in cut areas will be variously on
hillwash, terrace deposits and bedrock. Cut formation level will be slightly below finished
platform level and the latter will be made up, as necessary in areas not otherwise occupied by
buildings, structures, roads or paving, by topsoil or a dressing of imported stone.
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Earthworks

The initial phase of earthworks, in cut areas, will involve excavation in the various soil and
rock materials to create the cut formation level. In fill areas (to the south of the cut-fill line
indicated in Figure 18) peat will be dug out to expose the underlying mineral soil and the level
will be made up using suitable structural fill (mainly excavated rock material) derived from
the cut areas.

Excavation per se is expected to be straightforward in all the soil materials listed, because
none is particularly hard or cemented. Rather the opposite is likely to be the case, with the
intrinsic softness of the peat, and the potential for softening of the hillwash and terrace
deposits, meaning that care will be required in both handling and trafficking of these
materials. Control of the water contained in these materials is, therefore, expected to play a
key role in determining the overall success of the earthworks (drainage and dewatering are
discussed in Section 11.7).

Excavation in rock is not expected to present any particular problems. For the most part, rock
that is encountered in cut areas will be deeply weathered and its reduced strength and
increased fracture frequency will render it amenable to ripping and excavation using normal
earth-moving plant. Only in the extreme north-east comer of the terminal footprint (as
indicated in Figure 18) is reiatively unweathered rock expected to be encountered. However,
even in this area the fractures are generally closely spaced so that the rock is expected to be
amenable to heavy ripping (perhaps with the assistanggwf a mechanical breaker).

Issues to do with material balance and sequencingsbgf\ earthworks construction are covered in a
separate report. NS

Cut-Slope Stability S
O
Cut slopes, designed to achieve&ls\\%g-%enn stability, are shown in the following table:
Table 11.2 Cut-Slope @g}]}@‘f\
=

MATERIQ&’ CUT-SLOPE ANGLE
A
Unwea%&?d rock linl

Weathered rock and mineral soil lin3

Peat Retained

Although battered slopes in peat could be designed to achieve long term stability, for reasons
of: increased stability, reduction of land-take and to minimise the peat silt load in surface
drainage channels, it is proposed to have no cut slopes in peat. Instead, were peat is to be
excavated, the edge of the excavation will be fully supported. This will be achieve:

1. In areas where existing ground level is above platform level — by a gabion gravity wall.
2. In areas where platform level is above ground level — by a sheet pile retaining wall.

Depending on the amount of seepage from cut faces in weathered rock and mineral soil so
counterfort drainage may need to be introduced into these faces to prevent seepage erosion.
Drainage and dewatering are discussed in Section 10.7.

Bedrock fractures are generally recorded as dipping at 45° or steeper, so cut slopes of 1 in 1 in
rock should ensure stability against sliding failure on fracture planes.

JAC-11004C1157(2) DOCUMENTS\IREPORTS\RPO04_ISSUE2_ C1157- Page 43 Arup Consulting Engineers

10_GEOLOGY HYDROGEOLCGY GLOBAL STABILITY.DOC

RPOO4

Issue 2 8 December 2003

EPA-Export 08-07-2014:23:41:58



Shell E & P Ireland Lid Corrib Terminal: Bellanaboy Bridge
Geology, Hydrogeology and Global Stability Planning Report

11.5 Foundations

11.5.1 In areas where peat is to be removed
The majority of structures in cut areas will be founded on shallow footings.

SPT “N” values, shown against the shell and auger borehole sticks on the cross sections in
Appendix B, indicate the relative density and stiffness of mineral soils. Generally, the
hillwash can be seen as being a firm to stiff Clay (SPT “N” value of 10 to 30) and the terrace
deposits a dense to very dense Sand (SPT “N” value of 30 to >50). Given that in cut areas site
formation will extend across these soil layers onto weathered and then relatively unweathered
rock, a range of foundation conditions and ground stiffness conditions are likely.

As a matter of course, in cut areas, shallow footings will be taken down through any hillwash
material into the underlying dense sand layer. In some cases where settlement-sensitive
structures straddle rock and mineral soil it may be necessary to pile through the mineral soil to
minimise differential settlement,

All structures located in areas where the ground is made up by filling will be piled,

11.5.2 In areas where the peat will remain in situ

In areas where structures will be founded on or constructed in peat, the peat will generally be
stabilised by in situ soil strengthening methods. ThisJ$ to ensure that construction can
proceed without risk of bearing failure and/or lategat loads being transferred into the adjacent
peat, which might otherwise lead to slope soggk?,gfy problems.

This will apply to the administration bugffi@oarca, the temporary construction facility area,
the area of the settlement ponds and @%ﬁ\am access roads. In addition, some of the buildings
and above ground structures in ﬂé)gs?@r‘eas will be supported on piles.
N
&0

NS
11.6 Trenches in Peat  <° "
S

The only significant trenc\lﬁcﬁ peat, to provide a permanent structure, will be that to the
settlement ponds, to eg&]e installation of the site drainage discharge pipe.

The trench will be dt?g in short sections and fully supported on both sides by sheet piles,
which will be removed afterwards so as not to block groundwater drainage through the
hillwash layer. The drainage pipe will be installed and backfilled with stone under and around
the pipe and peat above the pipe, before moving on to the next section. A porous land drain
will also be installed in the stone backfill and will discharge to the settlement ponds. This
porous drain is intended to relieve any upward flow or pressure of groundwater from the
underlying mineral soil/bedrock and hence prevent uplift of the site drainage discharge pipe
when not carrying water.

11.7 Drainage and Dewatering

The hydrogeology of the site has been considered in some detail because it is anticipated that
control of the surface and groundwater is likely to play a key role in the successful execution
of the earthworks.

Because of the presence of a near-surface water table in the peat and the potentially saturated
(or near-saturated) condition of the underlying mineral soils and bedrock, groundwater may be
expected to flow into any excavation that extends more than a few metres below the ground
surface, unless prior dewatering of these soils is carried out. Construction of the terminal will
involve up to 10m of excavation below existing ground level.

Inflow of groundwater may not of itself present a significant problem, because the volumes
are likely to relatively small (given the low permeability of the materials), however, if the
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water cannot immediately be removed it will tend to cause softening and deterioration of
excavated materials and the cut formation. The mineral soils and highly weathered bedrock
contain a significant quantity of fines, but are of low plasticity, which means that they may be
susceptible to seepage erosion: whereby soil tends to flow with the water creating a slurry.
Under these conditions the material will quickly become unusable, and normal drainage
measures designed to remove the water will be rendered ineffective.

To avoid such a situation on a large construction site, consideration would probably be given
to staged dewatering, using well-points, to control the groundwater; these being installed at
different levels as the excavation proceeded downwards. However, staged dewatering will not
be suitable for this site for the following reasons:

1. A large volume of peat (approximately 417,000m’) is to be removed off-site in trucks.
Since excess water in the peat (that is water not directly bound to the plant material) will
largely govemn its behaviour, prior removal of this excess water and prevention of any
additional water getting into the peat will greatly assist the excavation and transport
operation.

2. At the same time as the peat is being removed, exposed mineral soil and rock will also be
being excavated. In total some 184,000m’ of non-peat material will be excavated, with
the majority being retained on site. Of this, some 143,000m* will be used as fill to raise
the platform level in areas south of the cut-fill line, and 8,000m’ will be used for other site
works. Approximately 33,000m’ of the least suitable mineral soil will be exported from
the site. Avoiding deterioration of excavated sgil materials (by water) will be a key factor
in material balance. . ﬁé\

N &

3. Although earthworks construction i to take place during the summer, the site is
located in an area where heavy ag;l%&sistent rainfall can be expected at any time of the

year. A
POy
The following specific m:gﬁ&g@% are, therefore proposed:
§ O

11.7.1 Pre-Drainage\Qﬁ e Peat

O
In advance of the remogét of the peat from site, in order to improve the condition of the peat,
it will be stripped and’stock-piled to facilitate drying out.

Existing drains will also be upgraded to assist with the overall drainage of the site.

11.7.2 Dewatering Wells

In order to remove water from the underlying mineral soils and bedrock, as well as encourage
additional under-drainage of the peat, it is proposed to install a series of dewatering wells
prior to construction. In view of the relatively low permeabilities involved and the fact that
the whole site is covered by a layer of water (peat), which will prevent air penetration, these
will be vacuum assisted pumping wells designed to suck water out of the ground. Two groups
of wells are proposed, as indicated in Figure 16. One, to capture the bedrock groundwater that
emanates from the hillcrest and NNW-SSE aligned ridge, the other to intercept the zone of
bedrock groundwater upwelling.

The wells will be drilled down into the zone of more highly permeable fractured bedrock, with
plain cemented-in casing above this zone to the ground surface and open or screened within
the zone. The wells will need to be developed, to stimulate fissure flow, and also sterilised to
prevent pre-mature clogging by bacteria that cause precipitation of iron oxide.

The upper deeper group of wells will need to be pumped by means of submersible electric
pumps. The lower group of wells may be pumped from the surface using self-priming suction
pumps, because of the relatively shallow depth to groundwater and less than 10m drawdown
level in the wells. The wells will be installed sufficiently in advance of the start of the
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earthworks to achieve maximum effect. Once stripping of the peat commences, air will begin
to penetrate the ground resulting in by-passing of groundwater flow to the wells. The wells
will thus be gradually phased out as the permanent groundwater drainage measures are phased
in.

As part of the on-going phase of ground investigation pumping tests will be carried out in
order to provide specific information for the design of the proposed dewatering wells and to
determine the timing of their installation prior to construction.

11.7.3 Permanent Surface and Groundwater Drainage Measures

During the earthworks, surface water will be dealt with by means of falls and grips to lead the
waler to sump areas. At the earliest opportunity, however, it is planned to install permanent
surface drains along the top and toe of cut slopes. The cut slope toe drains will eventually
form part of a continuous perimeter drain around the footprint of the terminal site,

It is anticipated that cut slope toe drainage will provide sufficient in the way of drawdown of
water level to prevent seepage from the cut face. However, there are two situations where this
may not be the case:

1. In the north-east corner of the site, where the cut slope will be in rock. Existing
bedrock groundwater levels are highest in this area and localised seepage may occur
from individual fissures. This will not affect tlse stability of the rock slope and the
rate of flow will be relatively minor. {\\é

S
2. Anywhere where the cut slope is in @Im\ﬁsh and/or head deposits. Localised seepage
may occur due to locally higher weability Zones.

R
In the latter case, some form of slopg@?@@drainage may need to be introduced (such as
counterfort drains) to prevent seeg%g@brosion of the cut face.

At intervals along the cut slopé? g)é?:lrain sumps will be installed with the inlet pipe slightly
higher than the outlet pipe. is way, water will cascade into the sump causing aeration and
precipitation of iron and magganese. The sumps can be periodically cleaned out. Specific
measures to remove iropsfihd manganese from the upslope bedrock groundwater are
appropriate because e higher content of these ions in this source of groundwater (see
Section 9.1).

At the base of the platform fill a higher permeability layer will be provided in the form of rock
material derived on site. This layer will connect downslope with a groundwater drain
installed aleng the line of sheet piles that defines the southern edge of the fill platform. The
purpose of the sub-fill drainage layer and the southern perimeter groundwater drain is to
prevent groundwater rise within the fill.

A subsurface groundwater drain will also be installed in the trench carrying the discharge
drainage pipe to the settlement ponds. The purpose of this drain is to prevent any rise in
groundwater that might cause flotation of the pipe or instability of the slope.

The combined effect of the permanent groundwater drainage measures can thus been seen as
being to:

* Prevent groundwater issuing at the surface or rising to such a level that it would affect
buried structures.

* Setacap on the potential for groundwater level rise that might affect stability of the site
or the surrounding area.
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11.8

Re-Use of Materials

It is not proposed to make use of any of the excavated peat on site. Excavate peat will be
taken off-site to a deposition location, near Bangor Erris, owned by Bord na Mona. All of the
excavated rock material and the bulk of the mineral soil excavated will be re-used, the
quantities being indicated above.

All of the rock material, with a core recovery of 90% or better will be suitable as selected
rockfill, although it is not likely to have sufficient durability or be of uniformly high strength
to be suitable for surface stone dressing, or aggregate material. Weathered rock material
(falling within the 50% to 90% core recovery zone) is likely to be suitable as common fill for
raising the fill platform, although it is not intended to use this material as structural fill.
Structures placed on the fill platform will be piled.

There is concern about the suitability of the mineral soil {mainly head deposits) for use as
common fill. Although this material in situ is described as a dense to very dense sand, it
appears to have a high fines content (indicated by its low permeability) and it is non-plastic.
Re-compacted at natural moisture content this material appears to have a low CBR and it
would require very little additional water to render it unsuitable as fill. It is primarily for this
reason that it is proposed to carry out pre-earthworks dewatering. However, given its lack of
plasticity and, primarily, granular composition, this material should be amenable to
improvement, by allowing it to dry out and/or mixing it with a cement or lime binder.

The on-going investigation work is intended to pro déa information on the geotechnical
behaviour and the potential for improvement of th§se soils.
NN S
SEO
«
&
SN
N
S
S
QQ\ \\‘\\Q
N
\Q
&

S

JAC-1100\C1 15742} DOCUMENTS\IAREPORTS\RP00S_ISSUE2_C1157- Page 47 Arup Consulting Engineers

10_GEOLOGY HYDROGEOLOGY GLOBAL STABILITY.DOC

RP004

Issue 2 8 December 2003

EPAEXxport.08-07-2014:23:41:58



&
&
&
(\\\%@
&3S
Q°~\«&
RIS
N
RO
NS
& O
& OQ\\
\(;
\0
(\é\

EPA Export 08-07-2014:23:41:58



Arup Consulting Engineers

REFERENCES

EPA Export 08-07-2014:23:41.58



Shell E & P Ireland Ltd Corrib Terminal: Belfanaboy Bridge
Geology, Hydrogeology and Global Stability Planning Report

1. Long, C.B,, et al. Geology of North Mayo, A Geological Description to Accompany the Bedrock
Geology Map Series: Sheet 6, North Mayo, Geological Survey of Ireland 1992,

2. Max, M.D. The Geology of a Part of Northwest County Mayo, Ireland, PhD. Thesis University of
Dublin, Trinity College, 1969.

3. Max,M.D. Stratigraphy of some Metasediments in part of Northwest County Mayo, Ireland,
Scientific Proceedings of the Royal Dublin Society, Series A, Vol. 3, No. 29, 1970, p303-317.

4. Long C.B. Brief Lithological Descriptions of all Cambro-Ordovician, Dalradian, Pre-Dalradian and
Igneous Rock Units of Sheet 6, North Mayo, Geological Survey of Ireland, 1992,

5. Hobbs, N.B. Mire Morphology and the Properties of some British and Foreign Peats, Quarterly
Journal of Engineering Geology, Vol. 19, 1986, p. 7-80

6. Applied Ground Engineering Consultants Ltd. Geotechnical Interpretive and Design Report (2
Volumes) East Deposition Area, 9 September 2002.

7. Edwards. K. J. The Anthropogenic Factor in Vegetational Histgry. In: The Quaternary History of
Ireland, Edwards K.J. and Warren W.P. (Eds), Academic P(&gﬁ 1985.
3

S
8. Synge, F.M. The Glaciation of West Mayo, Irish ng\gré?hy, Vol. 5, 1968, p372-386.
R

&

9. McCabe, A.M., Haynes, J.R. and MacMillan, NS?szte-Pleistocene Tidewater Glaciers and
Glaciomarine Sequences from North Count}éd%a 0, Republic of Ireland, Journal of Quaternary
Science, Vol 1, (1), 1986, p73-84. &§O\$°

10. Lewis, C.A. Periglacial Features. [&‘i@??Quatemary History of Ireland, Edwards K.J. and Warren
W.P. (Eds), Academic Press, 1985:\6\0

11. Minerex Environmental Limited" Groundwater and Subsoil Investigations at the Bellanaboy Bridge
Terminal Site (2 Parts), 31 April 2002.

12. Culleton E.B. and Gardiner M.J. Soil Formation. In: The Quaternary History of Ireland, Edwards K.J.
and Warren W.P. (Eds), Academic Press, 1985.

13. Mills, G. Modelling the Water Budget of Ireland — Evapotranspiration and Soil Moisture, frish
Geography, Vol. 33(2), 2000, p99-110.

14. Minerex Environmental Limited. Report on Surface Water, Groundwater and Meteorolo gical
Monitoring at the Bellanaboy Bridge Terminal Site, 25 July 2002.

15. Hungr, O. and Evans, S.G. An Example of a Peat Flow near Prince Rupert, British Colombia,
Canadian Geotechnical Journal, Vol, 22, 1985, p246-249.

16. Feehan, J. and O’Donovan, G. The Bogs of Ireland — An Introduction to the Natural, Cultural and
Industrial Heritage of Irish Peatlands, University College Dublin, The Environmental Institute, 1996,

17. Tomlinson, R.W. and Gardiner, T. Seven Bog Slides in the Sleive-an-Orra Hills, County Antrim,
J.Earth Sci. R. Dubl. Soc. Vol. 5, 1982, p1-9.

JAC-110600C11572) DOCUMENTS\ \REPORTS\RPOG4_ISSUE2_C1157- Arup Consulting Engineers
gf’ gggwcv HYDROGEOLOGY GLOBAL STABILITY.DOC lssue 2 § December 2003

EPA Export 08-07-2014:23:41:58



Shell E & P Ireland Ltd Corrib Terminal; Bellanaboy Bridge
Geology, Hydrogeology and Global Stability Planning Report

18. Alexander, R W., Coxon, P. and Thom, R.H. Bog Flows in South-East Sligo and South-West Leitrim.
In: Sligo and West Leitrim, Field Guide No.8, Thorn, R.H. (Ed.) Irish Association for Quaternary
Studies, 1986, p58-76.

19. Alexander, R.W., Coxon, P. and Thorn, R.H. A Bog Flow at Straduff Townland, County Sligo, Proc.
R. Ir. Acad. B86, (4), 1986, p107-119.

20. Bishop, D.W. and Mitchell, G.F. On a Recent Bog-Flow in Meenacharvy Townland, Co. Donegal.
Sci. Proc. R.. Dubl. Soc. Vol. 24, 1946, p151-156.

21. Burke, W. Effect of Drainage on the Hydrology of Blanket Bog, Ir. J. agric. Res. Vol. 14, 1975,
pl45-162.

22. Carling, P.A. Peat Slides in Teesdale and Weardale, Northern Pennines, July 1983: Description and
Failure Mechanisms, Earth Processes and Landforms, Vol. 11, 1986, pl193-206.

23. Cole, G.A.J. The Bog-Slide of Knocknageeha, in the County of Kerry, Nature, Vol.55, 1897. P254-
256.

24. Colhoun, E.A. The Debris Flow at Glendalough, Co. Wicklow and the Bog-Fiow at Slieve Rushen,
Co. Cavan, January 1966, Irish Naturalists Journal, Vol.15, 1966, p199-206.

@.
25. Colhoun, E.A., Common, R. and Cruickshank, M.M. Recggt‘\'Bog Flows and Debris Slides in the
North of Ireland, Proc. R. Dubl. Soc. A(2), 1965, p1 gs-é@.
&

26. Crisp, D.T., Rawes, M., and Welch, D. A Pen@ﬁ%ﬁgat Slide, Geogr. J., Vol.130, 1964, P519-524.
S
27. Delap, A.D. et al. Report on the Rcceuté}@ti\Q ow at Glencullin, Co. Mayo, Sci. Proc. R. Dubl. Soc.
N

Vol.20, 1932, p181-192.
L
N

R ;

28. Delap, A.D., and Mitchell, G.F. ﬁ@‘\kecent Bog-Flow in Powerescourt Mountain Townland, Co.
Wicklow, Sci. Proc. R. Dubl. SociV0l.22, 1939, P195-198,

29. Hanrahan, ET. A Road Failﬁ?e on Peat, Geotechnique, Vol.14, no.3, 1964, p185-202.

30. Latimer, J. Some Notes on the Recent Bog Slips in the County of Kerry, Trans. Institution of Civil
Engineers of Ireland, Vo0l.26, 1897, p94-97.

31. Mitchell, G.F. On a Recent Bog-Flow in County Clare, Sci. Proc. R. Dubl. Soc. Vol.21, 1935, p247-
252.

32. Mitchell, G.F. On a Recent Bog-Flow in County Wicklow, Sci. Proc. R. Dubl. Soc. Vol.22, 1938,
p49-54.

33. Praeger, R.L. Bog-Bursts, with Special Reference to the Recent Disaster in Co. Kerry, The Irish
Naturalist, Vol.6, 1897, p141-162.

34. Pracger, RL. A Bog-Burst Seven Years After, The Irish Naturalist, Vol.6, 1897, p201-203.
35. Praeger, R.L. The Ballycumber Bog-Slide, The Irish Naturalist, Vol.(_), 1906, p(_).

36. Sollas, W.J. et al. Report of the Committee Appointed by the Royal Dublin Society to Investigate the
Recent Bog-Flow in Kerry, Sci. Proc. R. Dubl. Soc. Vol.8, 1897, p475-508.

37. Standen, R. Bog Bursts, frish Naturalist, Vol.6, 1897, p224.

JAC-1100C1157(2) DOCUMENTSU\REPORTS\RPI04_ISSUEZ_C1157- Arup Consuiting Engineers
10_GEOLOGY HYDROGEOLOGY GLOBAL STABILITY.DOC Issue? 8D ber 2003
RP0O0O4 e ecember

EPA Export 08-07-2014.23:41:58



Shell E & P Ireland Lid Corrib Terminal: Bellanaboy Bridge
Geology, Hydrogeology and Global Stability Planning Report

38. Tomlinson, R.W. A Preliminary Note on the Bog-Burst at Carrownaculla, Co. Fermanagh, November
1979, Ir. Nat. J. Vol.20, 1982, p313-316.

39. Patrick J.Tobin & Co. Ltd. Report on the Landslides at Dooncarton, Glenagad, Barnachuille and
Pollatomais, County Mayo. Executive Summary, 2003, Document Ref, MFG/PG/MMcD 2033/1a.

40. EPA. Climate Change Scenarios & Impacts for Ireland (2000-LS-5.2.1-M1) Final Report,
Environmental Protection Agency, 2003.

41. Janbu, N. Slope stability computations. In Embankment Dam Engineering, Casagrande Memorial
Volume, Hirschfield, E., Poulos, S. eds. John Wiley, New York, 47-86, 1973

42. Terzaghi, K., Theoretical Soil Mechanics, John Wiley, New York, 1943 British Standards Institute
(1981). BS 6031:1981 Code of Practice for Earthworks

43. Eurocode 7:Geotechnical Design — Part 1: General Rules. DD ENV 1997-1:1995. British Standards
Institute.

&
&
&
S
F5°
&
S
L&
$° (\é‘
o
NEY
SN
N
O
e
&
FAC-1100C1157\2) DOCUMENTS\IREPORTS\IRPO04_ISSUE2_C1157- Arup Consulting Engineers
!0_GE04LOGY HYDROGEOLOGY GLOBAL STABILITY.DOC Issue 2 8 December 2003

EPA Export 08-07-2014:23:41:58



Arup Consulting Engineers

APPENDIX A

Figures

EPA_Export 08-07-2014:23:41.58




\
o«*QZ
B 8
R
E&
Qé '\\Q
)
\0
&
"

&0
‘(\éo
S
N
>

EPA Export 08-07-2014:23:41:58



@

10cm

10cm - SCALE WITH CAUTION AS DISTORTICN CAN OCCUR

1 . l I | [
A% 1
7 1
f
\ -
/
{
¥
\ /
I
{
/
!
__\ 37
il e
i
\Y //// &J -
\ %
o \\«,6 g
T, ¥
g B2
./_ 0%
B Legend: Terace m_g..m_.mo:ysx. b T e 15 o P S, O e
[ Relatiely unweatered nactRock [ stmaD (el Heat) CORRIB TERMINAL: GEOLOGICAL MAP : ﬁ#&ga S
at shallow depth. = GlacialTillincreasing n BELLANABOY BRIDGE MINERAL SOILS e T ¢ o
ssued for Planning JR Wt ki Cdod | Redding ™ E lynch °®  0210.09
ssued for Information MD it ick f iy Stoks Job Ho. g Mo, Fiev.
Hﬁ for_Information o,_h_s l mﬂ_%n_ﬂ_..__m"___.ga resse W.._.wzz_zm O\_ A@N \_O w_m.ﬂaﬂc_‘m :_./ _Usu]-

EPA Export 08-07-2014:23:41:58



10cm

10cm - SCALE WITH CAMON AS DISTORTION CAN DCCUR

A3 il . 3
enmore o0
; | ™~ _uoa_mmo:&ﬁmg Benmore
{ m_.ms_mns./ {Psammits) Formation
i Quartzit (Psammite) 4
y s O o G NS
! @ cHoz > Srahlaghy~ v
dl % Quartzite
/ @: mo_@ . P m@mx _uo__ﬂmmo: \
\ YN
gil @ inv@rSchist > %,/
If Fogmation \ oy
I SCH y /
/
/ PS
/N é
%/%m
\\\\M\\ i ™~ Benmore
PS - oN ™~ Formation
N Srahlaghy™ A_Nmaa_i
Quartzite
Inver mn.zw v_uo/a_ ation
Formation ~
Leaend: e Draving Tl 15 Cher Ponket Stee, Lok ©
PS  Psammits | BR -~ Breccia CORRIB TERMINAL: GELOGICAL MAP : ARUP &
QZ Quartzite | SCH Schist BELLANABOY BRIDGE SOLD GFOLOGY mwm““_wga Engineers nan aa&%_ﬁwn_ﬁ_
uw __w“,__hm mm MM_M N“ uooﬁﬁnwo: “xc — ”ﬂ”_ J Redding ¥ _:ma rﬁn__ bete s.s.m.
L - — L | PLANNING C1157.10|Fiqure 1B|PJ

EPA Export 08-07-2014:23:41:58



10cm - SCALE WITH CAUTON AS DISTORTION CAN DOCUR

AS

Zi/
/]

i
.mu
wlt
a
o}
0y
0]
Bl Bl AN
mC 1 / /a ) N |
¥ -\
N i -\
M. B . T 1
= \
g %
H
—1 Bu -
-
26
I 2 |
af | | NG ~o WQ&&AW\ 7 BasedfPal ‘
At f ———Ty — L= - i
ot t 59.?5 0@@3 -~ Top o Rk “
2 ~{ R !, |
= | I | \w\\\ 5\\.00 I
19 . Uﬂﬂdg 7 .\0 _
1 i 7y 2, T
|| 1 I i e A@Qﬁ\ “ “
18- _ T 5 {
15 _
— .
OANA% 2% 6% 105% 8% ) EET) R &% 2% GITy G5 T3 TeTm am ) i 0%
CUMMULATIVE % OF TOTAL SITE AREA ABOVE X" (A 0.0, i Head)
== v | B B
CORRIB TERMINAL SYNTHETIC GEOLOGICAL ARUP &
P4 peww| EG |Re-Issued for Planning | JR BELLANABOY BRIDGE CROSS—SECTION o;h%:sa Engineers maw ﬁi.ﬁﬂ
P3 panes) EG |lssued for Plenning MD n.na_._.rm o = )
P2 _8.98 EG |Re-lssued for Information | MD — — 4 Redding m._.,.H__ 8.8.”
P1 |osa03 EG (Issued for Information MD SW :
o e [ o 5% PLANNING C1197.10] Fiqure 2 [P4

EPA Export 08-07-2014:23:41:58



« MINGC49

4 SMINGCA

PR

-

g

-

%

o= MINGE2- - o~ e "
LSOBHCGH. =" glS0BHE Py | cocpry

I S

*

Ay

, , LEGEND:

% Corehole
< Borehole

- Gouge Core GROUND INVESTIGATION
. . DATA POINTS AND
mﬁ_ Excavation TOPOGRAPHICAL CONTOURS

Fr
4 Shear Vane Date: December 2003 Scale: N.T.S.
+ Mackintosh Probe

T oA

L]
]
]
e 1
L]
]
E

~ e Tmme iz o N .

VAMPIPANAA S D dawe Maa. AR AARND AR BN

Drn. No.:  Figure 3 Rev. C

EPA Export 08-07-2014:23:41:58




O

Shell E and P Ireland Lid

Corrib Terminal: Bellanaboy Bridge

Location oo Depthof
D Peat
MNGE? MDD 1 .
R S Figure 4: Thickness of Peat v Ground Elevation
1GSLTEY 4395 18 o
MRNQCA2 42 280
MINGE 4208 05
IGSLBHPIA 4173 22 1 ™
MINGCA  4UEY 238 440 -
MINGS1S 4138 180
IGSLTES 4128 28
IGELBHPIA  40.58 28
MNGEH 408 240
KELBHP? 4091 25 -
WNGEX 4083 180 |
WNGC1Y 40T 2. 42.0
IGSLTEd 40.74 11
MINGCAY  40.80 200 ] -
NG9 4048 22 '
GSLEHP1 4037 28 " g
GSLBHW2 4008 27 . l
MNOEN TS 2X
MINGCT 38T 208 400 P =
MINGCH 388 10 n
OSLBMAR 3959 8 L,
MNGCIS 3933 e
GSLBHAS  Jaer 27 a L
KaBHY M7 23 L um -
KELBMPY 3858 26 8.0 ~ . = - |
GSLTET 2838 28 [ ]
IGSLTES 3854 29 |
MNGCN % 2m .
MINGCIS  Jam 40 o
pA e Bt 2 'Average Variation of
5 e Paat Thickness with
aman - wm - 360 Ground Elevation |
MINGCAR atas 200 |
MINGCAS arns wm
IGSLBHAL 3T 28
WNGCH 3tz am &\\’l
WSLTES 3724 21 £ 3
IGSLBHF11 36,84 27 = ﬁ (b‘\
KISLBHAD 3877 28 S 340 &=
MINGEY S48 330 a @Q O
IGSLBHAY 3813 11 ﬁl.' QQ \&‘
MNGCT 308 37 ] W0 {\é —
WMNGEIT 3508 250 3 é’ N
MINGCHS 3508 280 g . \(\& ‘(‘\\O
IGSLEHPS 1565 28 0\ (\Q
GSLBHPI2 3502 H1) 320 K Q\‘5 = =
weLBHEIS  3SET 38 & - .
(OSLAHAS 3468 Y $ L) n
asmw M 28 &’\\
I1GSLBHWS  M40d 28 & a®
1GSLeHPIY  Met 3D c® -
MNGCS MM 288
JOSLBHAT 343 28 30.0 -
OSLBHPIE 3414 30 a
MEGCH 3 42
BsLeH2 AR 22 -
GSLaHPS ATz 30
IGSLBHPS 3185 28
MNGCE 3308 283
MINGC2S 3258 238 280 [
MINGCHT 328 3B .
IGSLBHWS 3275 29
IGSLBHAZ 3274 19
WNGCIS 3258 280
IGSLBHPTG 3218 35
IGSLBHPT 3203 28 260 4 = _
GSLTEZ A T
GSLEHWS 1T Y
MNOCY 381 10
MNGCZY 314 10
IGSLBHAY 319 22
MNGEY M3 3T
1GSLAHWE 3082 ar 240 . =
MNGEZ 3068 380 \
MINGEZS 3048 288
KISLBHWS 3047 28
MMGCD 7 30 .
IGSLEHWT 2800 e
IGSLBRPIT 2009 ar
MINGCX 2788 510 220 - + . : ¥
CLESD R RS 00 1.0 20 30 4.0 50 60
MINGES 2588 4TS
et e o Thickness of Peat {m})
MINGC1) 228 4.70

Arup Consulting Engineers

RPD04_Figure 4_Thickness of peal v Ground elevation.xls Sheet1

JAC-11000C11574) Dasigm i
e 29/11/2003

= EPA Export.08:07:2014:23:41.58
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Figure 5: Level of Peat Humification

versus Ground Elevation

based on Von Post Classification
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Shell E and P Ireland Lid Corrib Terminal: Bellanaboy Bridge

Figure 6: Thickness of Mineral Soil Deposits
versus Elevation of Base of Peat
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&

Figure 8: Core Recovery in Rotary Coreholes from Terminal Site
versus Ground Elevation
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O

Figure 9: Core Recovery in Rotary Coreholes from Repository
Location versus Ground Elevation
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Shell E and P Ireland Ltd Corrib Terminal: Bellanaboy Bridge

Figure 10: UCS and PL Strength Versus Core
Recovery
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Figure 12: Bedrock and Mineral Soil Piezometric Levels Versus
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Figure 13: Peat Permeability versus Humification
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Figure 14: Phreatic Peat Water Levels
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Gradient versus Ground Elevation
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S Figure 17: Hydrochemistry Plots

Figure 17a: lron in Groundwater Figure 17b: Manganese in Groundwater Figure 17c: Calcium in Groundwater
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Geology, Hydrogeology and Global Stability Planning Report

Figure 19
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Degrees of humification

Degrec of Decomposition  Plant structure Content of Matcrial extruded on Naturc of
humilication amorphous squeezing (passing residuc
material hetween fingers)
!
H, None Easily identified  None Clear, colourless water
I Insignificant  Easily identificd  None Ycllowish water
H, Very slight Still identifiable Slight Brown, muddy water; Not pasty
no peat
H, Slight Not casily Some Dark brown, muddy water; Somewhat pasty
identificd no peat
H Moderate Recognisable, Considerable  Muddy water and some Strongly pasty
but vague peatl
H, Modecratcely Indistinct (more  Considerable  About one third of pcat )
strong distinct after squeczed out; water
squecezing) dark brown
H, Strong Faintly High About one hall of peat Fibres and
recognizable squeezed out; any watcr roots more
. very dark brown resistant to
decomposition
Hy Very strong  Very indistinct High About two thirds of peat
squeezed out; also some
pasty water )
H, Nearly Almost Nearly all the peat
complete unrecognisable squeezed out as a
fairly uniform paste
Hy Complete Not discernible All the peat passes

between the fingers;

éoé” no free water visible
N
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Arup Consulting Engineers

APPENDIX D

Selected Photographs
(see Figure 22 for
locations)
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|nha. Note lihl grey leached
ped at interface with underlying

late 1. Qu ite, showing at
zone (A horizon) with thin iron pan layer (arrowed
light brown head.

O
K
QQ

Plate 2. ar;; to east of terminal site, showing Benmore Formation bedrock. N'c';htg‘lﬁedding
and dip of this quartzite formation, and platy shape of the rock fragments. Note also how the
O bedding is turned over towards the top of the bedrock at the interface with the overlying head.
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Plaie 3. Lookingsoth-west lng the orestry trak that 1438 along the crs of the terminal
site ridge. Portacabins in the distance mark the northsgagtcomer of the terminal footprint
area. Note the high ground of Bellanaboy ridge i%ﬁackground.

SO

S

= A = 'i':' Vs -#':."{ "I-I:.‘_"'h i1 = |:
Qd\$g - =" - .
S |
\6\ ii
o°°§

Plate 4. Terminal footprint area approimately mid-way down the slope loking east. Note
ground slope (left to right) is barely perceptible.

e PA EXpOrt 08-07-2014:23:42:00,



O

to the left. & ,@

Plate 6. Below terminal footprint area on R314 read, locking ENE. Ground rises towards

crest of shallow ridge, which lies just beyond the site entrance. This ridge marks the divide

between the Glenamoy River and the Carrowmore Lake drainage catchments.
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Ple 7. ESE of terminal otrint area ansuth o R 14 rad. Loking SSE along forestry
track towards stream valley that is part of the headw@é\@éf the Glenamoy River.

\O
gi
L 0& 0\

Plate 8. From SE corner of trmil footprint area on R314 road, looking south-east towards
Slieve Fyagh. Note the steep bank marking the edge of cut peat, with virgin peat (brown) in
the middle distance and a reclaimed area (green) in the foreground.
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Arup Consulting Engineers

APPENDIX E

Derivation of Equation
for Factor of Safety
against Sliding
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Arup Consulting Engineers

APPENDIX F

Calibration
Calculations of Wedge
Analysis Method
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ArupGeotechnics

Job No. 114662

Sheet 11 F &

Made by: CH Chkd:.CH °

)

Corrib Onshore Terminal Date: 30/11/2003
Slope geometric data Rev: --
SLOPE runs
Passive Wedge
wedge analysis | SLOPE results on
Slope length{ angle Run ID FOS Run ID FOS FOS pages
100 No passive | Corrib ARA] 3561 | Comib AAB| 3.461 3464 | Fu 48 TG
100 0 Corrib BBA| 6.679 | CoribBBB | 6.579 6.599 ng x B\S
100 10 CorribBB1| 5.776 | Comib BA1 | 5.626 5643 | &b %2 E2D
100 20 Corrib BB2 5.7 Cormrib BA2 5.55 5570 | waW *c FLY
100 30 CoribBB3| 5.689 | CoribBA3 | 56.532 5.564 T & F\S
100 40 Corrib BB4| 5.699 | Corrib BA4 | 5.546 5.583 b % Fuld
100 45 Comrmib BB5| 5.71 Corrib BAS | 5.552 5,600 Py e ES)
100 50 Corrib BB6| 5.728 | Corrib BAG | 5.569 5.623 FS2? % 59
500 No passive | Corrib CCA| 2.098 | Comb CCB| 2.086 2.089 e & FL7
500 0 Corrib DDA| 3.03 | ComibDDB| 3.018 3.022 I8 ¢ ¥
500 i0 ComibDB1| 2.881 | ComibDA1| 2.865 2.873 Tib e TS| .
500 20 ComibDB2] 2.873 | CoribDAZ | 2.857 2.868 ¥&2 Yo FRY
500 30 CoribDB3| 2.874 | Corrlb DA3 | 2.858 2.873 BA3 v ©Q7T
500 40 Corrib DB4| 2.879 | Corrib DA4 | 2.883 2883 | va€ % \0S
500 45 Corrib DB5| 2.883 | Corrib DAS 2.867 2.890 T0b % FUS
500 50 Corrib DB6| 2.889 | Comib D&6 | 2.873 2.899 T v Eibd
O
Runs in this Sheh this
column use oogé? umn use
cu =3 for S $eu =0.1 for
peatin , ooQéﬂ& peat in
active | & & active
wedge ~\<&~5\0 wedge
TS
S
&

3
All SLOPE files stored in 1146%%&&%\Ics\oasys\slope

THANAYR A S aRE NasinsirmantsiC MBE ania ois 1 SHakerr =

L TN L LY
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ArupGeotechnics Job No. 114662  Sheet1/1 FY
Made by: CH Chkd:CH..

Corrib Onshore Terminal Date: 30/11/2003
Slope geometric data Rev: --
Slope length L = 100 m
Passive wedge angle 8 = 90 degs
Ground surface Peat surface
o 1.5 B 2
y0 101.5 y0 100
x0 0 x0 0
X 800 X 500
¥ 80.55126 y 8253952
xi 0
y1 101.5
x2 0
y2 100
O X3 100 |Set length
- y3 96.50792
x5 190.6397 |ground surface x at y=y3 |

&.
B
Ground profile Peat profile Slip surfacas™
X y X y X B S
-20 102.0237 -20 100 -1.5.913 101.5
0 101.5 0 100 oS 100
190.6397 | 96.50792 500 8253062 100X | 96.50792
p O 00 98.88141
g
L
QQ\ *‘\\Q
R
L*  ]90.63973 S
L2 1.45E-16 0995‘
8 90 |setangle®
x4 100 |intersection of slip surface with
(’ ) v4 98.88141 |ground surface
¥ 45
x1 -1.5
yi 101.5
105
—— Ground surface
. —Slip Surface
IE]
= 100
>
Q
-l \
L 85 :
-50 0 50 100 150 200
Distance (m)
J V00G0OM 1465 calesisheets\SLOPE data xis | Skp surface with ahve wedge Panies 05122003 1526
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ArUpGEOtEChI‘IiCS JobNo. 114662  Sheet1/1 T
Made by: CH  Chkd: CH.

Corrib Onshore Terminal Date: 30/11/2003
Slope geometric data Rev: -,-
SLOPE runs
Passive Wedge | SLOPE
wedge analysis | result on
Slope length| angle Run ID FOS FOS 'Eée
100 Infinite slope| Corrib A | 4.047 4041 | ©
100 0 Corrib B 7.694 76977 | +%
100 10 Corrib E2| 7.096 7.122-| F\>
100 20 Corrib E3| 7.085 7.0887] ¥\
100 30 Corrib E4|  7.066 71241 w949,
100 40 Corrib E5| 7.096 7174 | F4a7
100 45 Corrib E7| 7.109 72007 | ¥x0
100 50 Corrib E6| 7.136 7.2527 | ©a
500 Infinite slope| CorribC | 2.122 2125 | ¥ab
500 0 CorribD | 3.072 307571 ¥4
500 10 Corrib F 2.931 29397 | Tud
500 20 Corrib F2| 2.926 29357 | wu@
500 30 Corrib F3| 2.927 2941 | 84
500 40 CorribF4| 2.963 2952- ¢ &S
500 45 CorribF5| 2,85 2.95% | w10
500 50 2.958"
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O Job No. Sheet No, Rev.
as VS 114662 I vh .
Corrib Drg. Ref. — L
Peat stability - 100 slip length T T T =

CH 05-Dec-2003 Corrib AAA.sld cH

Gansral Parasstera

Dicection of alip: DOWNHMILL
Hinimun stip welght |kN} 1 10
Type =l analysls t STATIC

Anslysis Optiona

Factor of salety on t SHEAR STRINGTH

Hinimum nusber of slices: S0

Hethod: Janbu inerizontal intarslice fotcea}
Maxifum nurbar of jtecratlons: 100

Matarial propartiss

Pote pressure distribution type:r HYDROSTATIC
Hanimum s2ll suction: 0.0 (mf

Unit weight of wster: 10.00 ki/m*

Nusber of phreatic surfacea: |

RESULTI OF AMALYR(S

Slip Centre Radius Nip Commert! Disturbing Reatering

Moriz agceleration J*g): 2.0 Q
S1ip wezght (RN} 2140, O\ &\
Disturbing comens [0 m|: {G 7 QO
Reatoting mormcnt [k m]: 1D ﬁ
Tactsr of Iafery: 3.361

Het wvertical lotce IrNiz 0.4
Wet herys force [ki[: -8.LO2E-L

25tp sucface coordinates Pore Intarsiice forcas [§)
FPrussure [3%.4)

Paint x lml ¥ (ml u [kFaj T
*1.500 101.4 0. 3%
=0.1900 100.1 414.00
0.0 100.0 1%.00
9.1000 nd.0 15.0)
T.0%6 $5.4) 1%.2

EEE-R B R TPy Ty

0O CO0DODOOOSNaARSAlIODOBOERS
WO S0 d 00000000 O0OA0OAAADDO0D

e eeaIrEREEET
FoTDLuAbe 30000000 EBE

S~ F APPSO T IDDIOLROCORS08EETIODD

P

Slice Strength Parssatars Pere Slice  Torcas on base (kW]

Ho. Description Unlt Melght Jhaar fcrangth
Farammtess
Above ONL Below OHL Ml o ¢ er ¢D°
Phid
[kiiim3] [hi/md) "1 (kPa)
1 peat | 1.0 11.50 Undeained 0.0 31,000
2 prat 2 1t.00 11.00 Uadeajned 0.0 3.000
Coordinstes of top of soil strata
Stratum Hatarisl X -~
-10,00 =1.500 -9,1000 0. D, 1000 3.%0 109.6
1 1 102.9 101.% . 10].5 164.% 5.8 $6.51
3 -4 102.0 . 10}.% 100.0 $0.00 5 £0.00
GuLl - 102.0 . 101.% 161.5 160.% si.00 LG 5)
Slip . - 181.% - lop. ¢ . . ®6.5) oo |
Jtratun Hatwoial x ==
100,1 _
1 ] 50,00
2 H ¥0.00
GHLY = %0,00
Slip = .
Oreundwatar

Meight Tes Hesant Hossnt P
x im ¥ Iml trl [E0] L&y m th m Q\Q O
1348 1004, 0.0 Q &
N
WORST CASE | WATER GAST 3 of 1 § \$(\
Centee at (1134.5, 18X Radiua 0.6m & Q
Iterationz; & A

o
o
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Corrib Drg. Ref,
Peat stability - 100m slip length
Made by Daie Data Checkead
CH D5-Dec-2003 Corrlb AAAsld  CH
Mo, Prwssure Wailght
e’ |kPa]l Ten phi (EPa) (1] Moo Shessy

i 3.000 o,0 7.103 0.7 13,54 5.840

H 3.000 0.0 14.50 1) .13 0.4243

3 3.000 0.0 15,02 1,687 ).650  0.3002

I 1.000 0.0 15,12 13,20 .16 L.982

H 3.000 6.0 15.2% 11.5¢ 3354 L9921

¢ 1.000 0.0 15,47 33,56 31.%2 5.982

? 1_000 0.0 15,04 3.3 34,00 5.992

. 3.000 0.0 15.01 34,72 .64 5,942

5 1.000 6.0 15.44 5.0 28,06 5,92

) 1.000 6.0 16.16 35.47 5542

1 1.000 0.0 1633 15,09 5,987

12 1,000 0.0 16.%0 16,23 5,982

13 3,000 0.0 1647 .61 5,982

" 1.000 0.4 6. e 36.49 S.992

1% 3,000 6.0 17,62 7.3 5.5%2

16 1.900 9.0 5.992

17 1.060 o.® 5582

1) 3.000 0.0 L.952

1% 1.000 0.0 5,962

20 3.000 0.0 5.9%2

H 31.000 0.0 5,952

2 3.000 6.0 5,992

2 1.000 8.4 5,982

FY 1. 000 6.0 8992

2% 1.000 0.0 5. 982

16 3600 0.0 8,492

n 3.000 0.0 8. 952

H 3,000 0.0 5. v82

2 1,000 0.0 5987

L] 3.000 0.0 S.p62

3 3,000 0.0 [

1 3,000 [N 3,452

13 3,000 0.0 5,952

14 3,000 [N 5982

s 3. 000 0,0 5,687

% 1,500 0,0 5.952

37 3,600 0.0 2.982

] 1.000 0.0 3.9%2

38 3.000 g.0 5,942

10 3.000 5.0 5,952

a1 1,000 6.0 N, 52

42 1,008 6.0 b, 9%2

43 3,000 0,0 5,982

aL 3. 000 0.0 5,962

£ 1,000 0.0 5,952

16 3,000 0.0 5,582

41 1,000 6.0 5,582

a 3.000 n.o 5852

&y 1,000 bt 1682

50 1.000 0.0 'R

81 3.600 0.0 :.9?: .

H 1.000 6.0 62

s 3.000 0.0 5,957 Q.

LY ). 000 0.0 [eTH 1.8 0.3003 S éf
3lice Surfaca lesd [RPal Mater Pressurs o § \$(\
ne. ground surface [kiFa) & )

Vart Heris Vart Harix IR\ ~<\\,

1 6.0 0.0 LNTH 0.0 \\ Xe)

= .9 0.9 0.0 0.0 QO QO

3 5.0 0.0 0.0 0.0 Q\\

4 0.0 0.0 0.0 0.0 Y

5 5.0 0.0 0.9 .0 K

€ 0.0 2.0 0.0 6.0 Q

k] 0.0 0.0 0.0 0.0 A

€ 0.0 6.0 0.0 a0 Q¢\

+ 0.0 6.0 0.0 0.0

10 6.0 0.0 .9 0.0 QOQ

11 0.0 0.0 0.0 0.0

H 0.0 o0 0.4 a.¢

13 0.0 0.0 0.0 0.0

14 0.0 6.0 0.0 6.0 .

1 0.0 0.0 0.0 0.0

1% 0,0 0.0 6.0 0.0

1 0,9 0.6 9.0 0.9

e [N 0.6 0.0 0.0

15 .0 0.0 0.0 0.0

H 5.0 6.0 6.0 a.0

H 0.0 0.0 0.0 6.0

52 0.0 0.0 0.0 6.0

z 0.0 0.0 0.0 %0

% 5.0 0.0 6.0 0.0

z 0.0 2.0 0.0 6.0

EI 6.0 0.0 0.0 0.6

27 0.0 0.0 0.0 0.8

ok o.0 0.0 0.0 a.¢

F 2.0 8.0 0.0 0.0

I [N 8.0 0.0 0.0

31 0.0 0,0 b9 0.8

3 oo 0.0 o o0

i 0.0 8.0 ¢ 2.0

31 0.0 .0 0.0 0.0

i 0.0 0.9 v 0.9

M 0.9 0.6 0.0 n.g

17 9.0 8.0 4.0 4.0

s 0.3 0.0 0.0 0.0

15 0.9 6.0 6.0 n.m

a0 8.0 0.0 0.0 0.0

i 0.0 0.0 0.0 0.0

a2 8.0 b0 4.0 0.0

£ 0.0 0.0 0.0 0.0

54 8.0 0.6 0.0 0.0

m .0 .0 2.0 3.0

56 0.8 6.0 0.0 4.0

£ 0.0 0.0 no 4.0

I 0.0 0.8 v.0 b0

an hb o0 0.0 e.0

L 0.0 b u¢ a0

ot a.o oo a.0 0.0

ez N3 o, A 0.3

31 .0 Lo Gl n.a

ts I a. - fn
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V F8 a
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Corrib . Drg. Ref. -
e .
Peat stability - 100m slip length
Made by Data Data Checked
CH 05-Dec-2003 Corrib AAB.sid
Ganacel Parsmsiera
Dircetion of slip: DOWIRILL
Hinixum slip weight (ki 1 10
Typs af analysis 3 3TATIC
Analysis Options
Factor ot safety on : SHEAR STRINGTH
Hinimum hunber of alices: 50
Method) Janbu (Hopksontal interclice larces)
Haxipum nonber of iterations: 100
Materinl properties
¥e. Daveriptian Dnit Waight dhasr Itrength
Paramatars
Abarvn OWL Balow OWL hi er g or od*
hig
11/el]  [kN/mY) 1”1 1kpa)
1 peat |} 1t.08 11.00 Undraincd Q.0 1000
1 poac 2 Jt.00 11.00 Undrained 0.0 a.1000
Cesrdinaten of tep of seil atrata
Stratum Hatapial X ==»
-20.00 ~1.500 =0.,1000 o.0 2.1900 .90 100.0
] 1 102.0 104.5% . 1008 0L, % 1 #0.51
H 2 102.0 . 0Ly 100.8 ¥02.00 *0.00
GHL] - 102.9 . iol.» 10,3 103.% .00 e L]
Shp - . 101.% . 160,40 . . L1 -
r 5.1
ftratum MHaterial E aed |
100.1 o H
1 1 $0.00
2 H 40.00
(-8 - #0.00
stip - 5
Grounduatar é‘
Pote ptussuza distiribution type: HYDROSTATIC "\
Maxipum soil auctien? 0.0 f) S
Unit weight of waler: 10,90 kH/m' . *
thohar of phreatlc surfaces: 1 &\\ ,§
REIVLTS OF AMALYaId O 5\0\
2lip Cantre Radius Slip  Cemment/ Disvurbing Mastering Q}b
Maight Tas Homent  Memant QO &
n Iml ¥y im) =] 1kn) 14t m) It oy S
134.¢ 1638, 0.0 Q.
NN
QRS
MORST CASE : MASER CASE 3 OF 3 F S
Centse at 1134.0,1030.) Padiuz 0.Gm & $)
Iletationg: & Hagiz accebozation fogly 0.0 . (N ~<\\
Het wertaeal force [kth): 0.0 Slip wetght (ki) 2140, N\, q
ket hoea: force [kN)p +1),03E-¢  Dastushbing moment (KN m): gﬁv QO
hestoring nepant [RE m]: ) .1@
facter o Safaty: 3.661 00
211p surfaca csandinstes Paze intazelice ferces ,\6\
FPressurs 1xm)
Peint T £ Erul
1 w.0 [ ]
S 9.0 L
¥ 9.0
i 0.0
3 0.9
i 0.6
k] 0.0
L] 0.0 -
* 0.0 P,
0.0 i
a.0 L\\,.J
a0
a.0
0.0
0.0
0.0
0.0
[N}
0.0
4.0
4.0
0.6
0.0
Q.6
LN
[N ]
0.9
w0
o0
6.0
0.0
0.0
0.0
0.0
a.b
0.0
0.9
6.0
0.0
.9
9.0
.0
N
L
.8
A0
]
L]
_—
2lses ITTwngth Farameters Pore Siiee Torcea an base (kM)
—
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Water Pressura on
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Vart Meris
0.1829 0.0
0.9 0.0
4.0 9.0
0.0 9.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 .0
9.0 2.0
o0 9.0
¢.0 2.0
0.0 2.0
0.0 °.0
0.0 G.0
0.0 6,0
8.0 6.0
() 6.0
4.0 0.0
.0 o.b
a0 0.0
0.0 0.0
4.0 .0
0.0 0.0
0.0 2.0
0.0 %.0
0.0 ¢.40
9.0 0.0
a.0 ¢.0
[ 1] -0
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O Job No, Sheet No, Rev.
.
Corrib Drg. Ref.
Peat stability - 100m slip length
ty P g Made by Date Data Checked
CH 05-Dec-2003 Corrib AAB.sid CW
Ha. . Prassucw
€' |kPa) Tan phi ixra)

1 0. 1000 (-] T.103
H f1. 1000 0.0 14,50
3 3,000 0.0 15.02
4 J.000 q.0 15.12
5 3.o000 0.0 15.2%
6 3.000 0.0 15.47
T 1.000 0.0 15.44
L] 1.000 0.0 15.01
£} l.000 0.0 15.90
10 1.000 0.0 16.16
n 1.000 0.0 16.32
12 3.000 b0 1650
3] J.000 g.0 1£.67
11} 1.000 0.0 14,05
1% 3.000 a.0 17.02
16 1.000 0.8 17.1%
17 3.008 [- %] 17.37
un 1.000 0.6 17.54
1y 1.000 0.0 17.71
HJ 3,000 a.0 17.80
21 3.oo0 ¢.0 10.06
HH 3.000 o.e 18.23
23 3.000 0.9 10.40
M 31.000 0.t Ih.57
2% 1.000 Q.0 19,75
13 3.000 ¢.0 19.92
27 2.000 4.0 15.0%
= 3.000 Q.0 19.26
1 3.bo0 0.0 15,44
0 31.000 0.9 19.¢€1
n 3.000 0.0 19. 7%
n 1.000 0.0 14,85
33 3.000 0.0 0.3
b1 3.000 qa,0 20.30
L] 3.000 Q.0 20,47
i 3.000 0.0 20.64
37 3,000 €.0 20,02
k13 1,000 0.0 20,9%%
¥ 3,000 0.8 21,18
40 3,000 0.0 21.3
41 3,000 0.6 1.5
42 3.000 4.0 21.C0
43 J.o00 6.0 21.0%
E1] 1.000 0.0 22.01
i 3,000 0.0 32.20
£11 3.000 0.0 23,37
[ 1.000 6.0 23.54
1] 1.000 0.0 22.12
1% 1,000 4.0 22.0%
L1] 3. 000 0.0 23.08
11 1.000 0.0 23.3)
82 3. 000 9.0 .0
%3 3,000 0.0 231.58
L] 3.000 3] 11.83
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ArupGeotechnics

Corrib Onshore Terminal
Slope geometric data

Job No. 114662

Sheet 11 W\ 0

Date: 30/11/2003 ™,
Rev: -.-

Slope iength L = 100 m
Passive wedge angle 6 = 0 degs
Ground surface Peat surface
o 1.5 B 2
y0 101.5 y0 100
x0 1] x0 0
X 800 X 500
¥ 80.55126 y 82.53962
x1 0
y1 101.5
x2 0
y2 100
x3 100 |Setlength
y3 96.50792
X5 190.6397 [ground surface x at y=y3 |
&
x\é‘o
Ground profile Peat profile Slip surface
X y X y X SKY y
-20 102.0237 -20 100 1E DI 1015
1] 101.5 0 100 RN 100
190.6397 | 96.50792 500 82.53962 | 400 96.50792
&ﬁﬁ]’g-ssﬁ 96.50792
NN
<<0\ \\‘&\Q
R
6\0
L* 90.63973 égf\\
L2 90.63973 QOQ
8 0 Set angle
x4 190.6397 |Intersection of siip surface with
y4 96.50792 |ground surface
¥ 45
x1 -1.5
y1 101.5
105
! — Ground surface
. . }=—Slip Surface
£ )
3 100 s
3 \
93

-50 0 50 100 150 200
Distance (m}

TIATYR I 1 ARE Nmalmelemants iR MBS deotn vle | Blo socfocs ork S o - e
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Horiz acceleratien {-gis &,% |
S1ip weaght (WN] 3329, N &\
Dratuebing eosent [kN mlr ﬁ \\
Restoring moment [k o)t & .l@
o

Hew vertieal ferce [IM]: 0.0
Net horiz foepee [Nt =8,22%E-C

Factor af Safety: 6.679

Parw
Pressuze
w [xPa) T
0.3654

tateralica [orcan
[ ]

Ilip aurfsce ceordinstes

-
g
a
a

Y Y T

3 200D T ONPPNPNIUNDDO0I0CON0OODO0OBOCDOOD00DBOBD

e R R Y Y Y Y - - Y- 1-T-F-%)

Slice Strength Parasmtars Fore Slice Tetces en bass [kR}

O Job No. Sheet No, Rev.
Y 114662 0! .
. —
Corrib Drg. Ref. >
Peat stability - 100m slip length
Made by Date Data Checked
CH 24-Nov-2003 Corrib BBAsld (4
CGareral Parametess
Plrection of slipt DOMWHHILL
Hinlpum alip weight (kM) & 19
Type ol analysia ¢ 3TATIC
Analysis Dptions
Factar of safety on ¢t SHEAR STRENGTH
Hininum nuaber of slices: 40
Hethodi  Janbu IHotiiontal interslice forgesl
HMaairch nymbes of iterationss 100
Materisl prepertias
Na, Dascription Unit Weight Shear Atrangth
Parametera
Above OML Below OWL Fhi o € s oO'
1/mYy [ ktidmd} 11 [£3,0Y]
1 paat } 11,0 11.00 Undcained Q.0 1.000
2 peat 2 1l.00 11.00 Undeained 0.0 3,000 .
Coordinates of top of soil atrata
Seratum Hatazial E ==
-26.00 ~1.800 ~D.1000 a.0 o.1000 i00.0 130.6
1 i 102.0 i04.5 . 101.% 101.5 . #0.51
2 2z 102.0 . 101.% to0.0 §0.00 . 20.00
WLl . 102.0 . 10d.% 101.% 101.% . %6.51
Stip - . 0.5 . t00.0 - .51 %L.50 |
Jtratum  Hatarisl E == |
190.7 200.0 __
1 1 +2.00 50.00
2 H 6,00 $8.00
GALY o 0,00 .00
shp - . .
Orounduatar é‘
foro preasure dlstribution type: HYDRASTATIC N
Maximum soil suctions 0.0 [m| (’)\.
Unit weight of wateer 10.00 ki/m* *
Nunber of phreatic surfaces: \A‘ ,§\
s
AISULTS OF ANALYSES <O
slip Centyrs Radine ip Commnt/ Disturbing Restoring (f&
HWeight Teo3 Homant Homant QO &
PR L] ¥ Im) =l 1kn) (L] Lkt m) Q\ SO
s e, 0.0 Q.
$uS
X (\é‘
WORST CAIE : WATTR CASE 1 ©OF 1 & &
Centze at 1047.5,213%04 Padius 0.0m & Q
Treraticnas § A
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O Job No. Sheet No. Rev,
Corrib Org. Ref.
Peat stability - 100m slip length
Madea by Date Data Checked
CH 24-Nov-2003 Corrib BBA.sid ci
¥eo. Prassura Waight
e’ [kPal  Tan phi [kPra) 1171 Hormal Sheasr
! 3.000 4.0 7.183 10,78 14,92 3,740
2 1.000 6.0 14.58 1.56% 2,192 m.d24)
3 3,000 ¢.0 18,02 1.682 1.4%1  b.3902
] 1,000 e.0 15,20 £1.8% 61.8 .11
s 3.000 0.0 18,42 .16 .11
< 3.000 0.0 15.04 84,27 1.1
7 3.000 0.0 1616 £3.70 [TIEY]
[} 1.000 0.0 16. 4% £7.10 11,13
¥ ¥.000 0.0 16. 81 0,41 1.4
L) 3000 0.0 17.13 £9.72 1.1
1 1080 0.0 §7.4% 71,03 11.11
[t] 3,000 0.0 177 2.H [TY]
12 1.000 0.0 13,68 1.1
1% 3.000 0.0 .57 1,11
15 3.000 0.0 %.2 1.1
it 1.000 0.0 1.59 11,11
17 1.000 0.q 1.1
14 3,000 0.0 1.1
1 3.500 0.0 1.1 .
20 3.000 0.9 .31
2 3.000 8.0 1.1
2. 3.000 B.0 i1
H 3.000 5.0 1.1
24 3000 0.0 11.11
2% 1.000 0.0 1.1
26 3000 0.0 12.2% .1
21 1,000 0.0 22.61 .11
20 1.000 5.6 22,93 1,11
24 1.000 0.0 23.2% 1.4
36 3.000 6.0 2.9 11,11
n 2,000 0.0 23.34 11,33
12 3,000 0.0 22,15 11.13
1 3,000 0.0 21.18 1.2}
a 3,000 0.0 20,28 1.3
18 3.000 0.0 19.2% 11.33
3 3,000 0.0 14,20 1.3
3 3,900 0.0 17.31 11.31
i1} 1,000 0.0 14.22 11,33
i 3.000 0.0 15,33 11.33
a0 3.000 0.0 4.0 1.3
41 1.000 6.0 13,33 1.
2 3.000 0.0 12,36 1.9
41 1.000 5,0 11,37 u.n
4 3.000 0.0 10,3% 1.1
& 1,000 0.0 5.396 11.33
I 1.000 0.0 [N 1.1
1 1.000 0.0 .418 1.1
i 3.000 0.0 6.428 1.2
i 1.000 0.0 5,440 1.3
30 1.000 0.0 4,454 1.5}
51 3.000 0.0 ). 162 1.4
H 1.000 0.0 2,473 11,31
53 3.000 0.6 1448 11,33 é)‘
1] 3,000 0.0 B.atdd 2,083 2,084 11,33 OQ I\
Slice Surfses Laead fkPa) Water Prsasure sn § (\é
no. ground awrface [kFa] §
Vart Macix Vart Kexit . {\& X
1 0.0 0.9 INTH 0.0 A\ @(\
e 9.0 a.0 4.8 0.0 S8
¥ o.0 0.0 0.0 0.0 2% O
3 °.0 0.0 0.0 0.0 o
Y ©.0 Q.0 6.0 6.0 \Q
3 0.0 0.0 0.0 0.0 Q
7 0.0 0.2 0.0 0.0 X
. 0.0 0.0 o6 90 o¢\
. o.0 o.¢ 0.0 0.0 '\
m 6.8 o, 0.0 0.0 ()
11 0.0 e.0 0.6 o O
1l [ X} 6.0 0.0 0.0
13 0.0 0.0 6.0 0.0
14 6.0 0.0 D.0 0.0
s 0.0 0.0 0.0 6.0
3 6.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0,0
14 6.0 5.0 0.0 0.0
1 0.0 0.0 0.0 0.8
20 6.0 0.0 0.4 0.0
21 0.0 6.0 0.0 0.0
== 0.0 6.0 0.0 0.0
21 u.0 0.0 0.6 0.0
23 0.9 0.0 0.0 0.0
Y .0 0.0 0.8 6.0
13 0.6 0.0 0.0 0.0
21 6,0 8.0 0.0 0.0
H3 0.0 a6 0.0 0.0
R 0.9 0.0 6.0 0.0
30 0.0 0.0 0.0 e.n
1 0,0 0.0 0.0 6.0
H 0.0 0, 9.0 0.0
13 6.0 0.8 5.0 0.0
3 0.9 0.4 6.0 t.¢
35 n.o 6.9 6.0 ¢.0
3 0.4 an 6.0 9.0 .
I 6.0 0.0 0.0 5.0
" ¢.0 5.0 0.0 v.0
s a0 6.0 0.0 0.0
40 o0 0.0 0.0 0.0
3] 0.0 ¢.0 0.0 0.0
H LX) 9.0 0.0 0.e
't} a.0 0.0 L) 6.0
M 0.0 0.0 a.9 0.0
0 a.0 [ X 0.0 0.0
1% 0,8 0.0 b0 [
I3l 0.8 0.0 0.0 0.0
1] 0.0 6.9 0.0 0.0
i 0,0 L 0.0 0.0
E X 4. o0 "
. 6.8 o 0.0 na
I At B nn LS
51 A L] Goe e
¥ LY e o4 ok
N
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e
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Madeby  Dale Data Checked
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GCanazal Paramstersrs

Direction of slip: DOMIMILL
Hinisus slip weight (EN] 1 10
Type of snalysia 1 STATIC

Analysia Optiens

FTacter of safety on t SNCAR 3TRENGTH

Hinimun pumbet of slitma: ¢

Methed: Janbu {Worizontal imteralice [otcea)

Haginum nusbor of itecations: 100
Haterial proparties
He. Desgription Unit Waight dhase Ittangth
Pazamstars
Absvs CWL Belsw CWL Fhi or & or co*
Phi
{ki/my]  (kit/md) [ [kPa)
1 peat | t1.00 11.00 Undsained 0.0 3,000
2 paat 2 .00 11.0% undragned 0.0 0.1000
Cosrdinates of tep of soll atrata
Styastum Hatarial X ==>
=28,00 =1.300 =0,i1000 0.0 B8.1000 100.0 130.8
i 1 0.0 01,3 . 101.% 1.5 . *6.51
2 2 j02.0 . 10].% 100.0 ¥0.00 . %0.00
L] - 102.9 . 101.% 19).5% 101.% . %4.51
ip - . 181.% . 100.0 . .51 *L.50 -
Scratus Matazial X - L
190.%7 200.0 =
) 1 *0. 00 §0.00
H 2 ¥0.00 #0.00
gwLl . .00 £0.00
$lip - 8 .
Croundvatar
Tore pressure distzibBution typel HYDRDSTATIC
HMaximua soil suction: 0.0 [m]
Unit waight of witeg: 10,00 kR/m'
NHumbes of phreatic zuefacesr 1
REIULTI OF ARALYSIS \O\
3lip Centre Radius Alip Comuant/ Disturbing Rastering (feb
Vaight Tas Hamant Howmane. O <
& |n] ¥ Im] Iat (] 1k & kit m) \Q 0\
HLs oo, o QQ N
R éf
WORST CASE s WATZA GASE 1 oOF 1 § N
Centte at 1147,%,210¢8,) Radiuz 0.0 O$
fteratiens: 5 Hofiz acceleration |+ql1 0.0 & e
llet vertical feree |Ki)i 0.0 S1ip weight (k| 3328, NS
Net horir foree [kM}; =11,34E-6 Distuzbing mamant IkH nl: 1) &\Q
Restoeing poment [EX m]: Ve A
Tacter of 3afery: £.57% QOQ
21l1p swrface coordinates Fars Intarelice forsws 6\
Pressurs 5]
Point A im) ¥ Im} u [kPa) T
1 =1.500 101.% 0.3¢5% 0.0
2 =0.1000 1%.00 a.0
3 0.0 1%.00 0.0
3 6.1000 15,08 6.6
] }.e00 15. 5% 9.b
4 7.5%00 15.68 0.0
T 11.20 14.00 o.b
] 14,80 16.32 6.0 x|
& LE.CO 1.4y 0.4 i
10 R T 10,87 6.4 k r
1t : 15.2p 0.0 _—
12 6.0
11 a.0
14 0.0
1% 0.0
16 0.0
it &.0
it o0
1% 9.0
e a.0
ol 2.6
o 9.0
L 6.0
= 0.0
2 6.0
2¢ 0.6
= 0.0
1 ¢.0
ak 6.u
3 9.9
b3 V.9
- 9.0
3 9.0
k13 0.0
15 0.0
16 6.0
1T 0.0
1e 0.0
i 0.0
40 9.0
'H 6.0
2 LN ]
41 Dt
a4 0.4
1% 0.1
i L}
% o0
I ]
I J
1
i A
: » )
P} 2l =t
44 .
b3 i - R
Blacm Jurength Parametsts Pors 1)ice Torcea sn bass [kH]
e
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Drg. Ret,
Made by Date Data Checked
CH 05-Dec-2003 Corrib BEB.s\d CH

Ne. Praussurs  Welght
e* [kPa) Tan phi
t o, 1000 9.0
2 o.1000 2.0
3 3.000 o8
4 J.000 0.0
H] 3.000 .0
£ 3.000 0.0
1 J.000 2.0
L J.000 4.0
¥ 1,000 0,0
10 3,04 9.0
1 3. b0d 0,0
12 3.000 0.9
13 A. 000 0.0
M 3.000 ¢.0
15 3. 000 9.0
£ 1.000 0.0
17 3.000 a0
1) 3.000 a4.0
1% 3.000 a.b
20 3.000 0.0
2 J.000 &.0
il 3.000 0.0
22 3.000 o.v
4 3.000 0.9
25 1.000 0.0
H{1 1.000 o.b
27 3.000 0.0
! 1.000 0.0
2% 3.000 0.0
k1] 1.000 0.0
1 3.onp 2.0
12 ). 000 0.0
13 3.000 0.0
M 3.000 0.0
35 l.000 0.8
i 3.000 0.0
37 J.o0d 9.0
" 3,008 8.0
3% J.000 0.8
40 3.500 6.0
41 1.000 0.0
42 3,400 a.0
1 3.000 o.0
44 i.000 6.0
1% 3.000 ¢.0
4€ 3,000 0.0
47 3.000 0.0
i 3.000 8.0
L1 3.000 0.0
50 3.000 o.0
51 3.000 e.0
2 31.000 0.0
%1 1,000 0.0
£ 3.500 0.0 OQ
Slies Furfaca Lesd [kPa) Mater Pradeurs oa § (\é
ne. ground surfacs {kPa} §
Vart Meris Vart Heris . {\& L
o, . 0,182 O @(\
? . . . Qo Q
: . . S
o, . . oQ
6, . 5 \Q
o, . . Q
G. B - - A
0. g X ¥ o¢\
. A ) Q
0. . . O
°. . : v O
0. . . 5
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0. N . .
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ArupGeotechnics

Corrib Onshore Terminal
Slope geometric data

Slope length L = 100 m
Passive wedge angle 6 = 10 degs

Ground surface Peat surface

o 1.5 B 2

y0 101.5 y0 100

X0 0 x0 0

X 800 X 500

y 80.55126 y §2.53962

x1 0

y1 101.5

x2 0

y2 100

%3 100 |Set length

y3 96.50792

x5 190.6397 |ground surface x at y=y3 |

s

Ground profile Peat profile Slip su,rfﬁ@

X y X y x_ Y%y
20 | 102.0237] -20 100 18 51 1015
0 101.5 0 100 R 100
180.6397 | 96.50792 500 82.53962 00;1‘50 96.50792

SE811.7202| 98,5745
&
<<0\ \\‘&\Q
N
\Q
- [90.63973 £
L2 | 11.72017 S
8 10__|setangle

x4 111.7202 |Intersection

v4 98.5745 [ground surface

of slip surface with

JobNo. 114662  Sheet1/1 T\

Made by: CH Chkd:.CH

Y 45
xi -1.5
v 101.5
1058
i=— Ground surface
. 1——Slip Surface
E
® 100
>
o
-d
|
!
a5 |
-50 0 50 100 150

Distance (m}

J4 11000000 18862\ zalesisne ISt OPF data uis | She cirars wih aciva wariae

200
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104.0 '
1020 Bz,00,1020)
B ocmamss)
"-u._“-
.
1000 &
i ‘{\é
~ &
NN
(fes\o
O . i
Sa° T
98.00 ) éf ' i .
X & .
&S
O .
NS
N
QQQ
S Moossesn
S
86.00 o(\
O
84,00
92.00
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O Job Na. Sheet No. Rev.
as VS 114662 IL_ =TT
Corrib Drg. Ref.
Peat stability - 100m slip length - 10deg wedge TRy Sor — v~
CH 05-Dec-2003 Corrib BB1,sld Q“
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu {Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No. Description Unit Weight Sheax Strength
Paraneters
Above GWL Below GWL Phi ox ¢ or e0* ]
Phil
(kN/m3] [kN/m3] i°) [kPa)
1 peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained & 0.0 3.000
NS
Ceordinates of top of soil strata Qﬁé
Stratum Material X -=> O
=-20.00 =-1.500 -0.1000 \A &\\}) 0.1000 100.0 111.7
1 1 102.0 101.5 é? 101.5 £ 98.57
2 2 102.0 . 101.5 & @100 o 30.00 ; :
GWL1 - 102.0 101.5 Q}Q 101.5 101.5 s 98.57
Slip - . 101.5 QQé\&‘ 100.0 . 96,51 98.57
é} S
Stratum Material X ==> ) C§
190.6 190.7 ST
1 1 96,51 L
2 2 20.00 so.ooooQ
GHL1 - 96.51 96. 54
Slip - 5 oﬁ“\\ 5
&
O
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m] e
Unit weight of water: 10.00 kN/m? ;
Number of phreatic surfaces: 1 d
RESULTS OF ANALYSIS
Slip Centre Radius Slip Comment/ Disturbing Restoring
Weight Fos Moment Homent
= [(m] y [m)} [m] (kN] (kN m) [kN m)
76.42 923.7 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at (76.42,923.7) Radius 0.0m
Iterations: 5 Horiz acceleration {%ig]: 0.0
Net vertical forece (kN]: 0.0 Slip weight {kN] 2294,
Net hori:z force [kN]: 6.437E-6 Disturbing moment [kN m]: 59.84
Restoring moment (kN m): 345.6
Factor of Safety: 5.776
51ip surface coordinates Pore Intarslice forces
Pressure [kN]
Point % f[m) y [m) u [kPa) T E E(uw)
1 -1.500 101.5 0.0 0.0 G.0 0.0
g -0.1000 100.1 14.00 ¢.0 8.326 9.800
3 0.0 100.0 15.00 0.0 10.82 11.2%
4 0.1000 100.0 15.03 0.0 10.82 11.30 Y
5 2.320 ge, 42 15.23 0.0 10.%6 11.5¢ L
6 4.5490 29,84 15.42 0.0 11.11 11,89 N
7 a8.780 86,76 15.61 6.0 11.28 12.1¢
8§ 8.%50 65,80 15.80 0.9 11.48 12,44
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O Job No. Sheet No. Rev.
AaAsys 114662 v\q
Corrib Drg. Ref.
Peat stability - 100m slip length - 10deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib BB1.5id cH
9 11.20 93,61 16.00 0.0 11.66 12.79
10 13.42 99,53 16.19 0.0 11.68 13.10
11 15.64 99,45 16.38 0.0 12,11 13.41
12 17.86 99,38 16.57 0.0 12.36 13.73
13 20.08 99,30 16.76 0.0 12,863 14.05
14 22.30 99.22 16,96 0.0 12.91 14.37
15 24,52 99,14 17.15 0.0 13.21 14.70
16 26.74 89,07 17.34 0.0 13.52 15.03
17 28.96 58.99 17.53 0.0 13.8% 15.37
18 31.18 96.91 17.72 0.0 14.20 15.71
19 33.40 98.83 17.92 0.0 14.57 16.05
20 35.62 98.76 18.11 0.0 14.95 16.39
21 37.84 98.68 18.30 0.0 15.34 16.74
22 40.06 98.60 18.49 0.0 15.76 17.10
23 42.28 98.52 168.68 0.0 16.19 17.45
24 44.50 98.45 18.88 0.0 16.63 17.81
25 46.72 58.37 19,07 0.0 17.09 18.18
26 48.94 86,29 19.26 0.0 17.57 18.55
27 51.16 58.21 19.45 0.0 18.07 18.92
28 53,38 98.14 19.64 0.0 18.58 19,29
29 55,60 98.06 19.84 0.0 19.11 19.67
30 57.82 97.98 20.03 0.0 19.65 20.06
3 60.04 97,90 20.22 0.0 20.21 20.44
32 62.26 97.83 20.41 0.0 20.79 20.83
33 64.48 97,75 20.560 0.0 21.38 21,23
34 £6.70 97.67 20.80 0.0 21.9¢ . 21.62
35 68.92 97.59 20,99 0.0 22.62 & 22.02
36 71.14 97.52 21.18 0.0 23.26 é~ 22.43
37 73.36 97.44 21.37 6.0 23,92 0 22.84
38 75.58 97.36 21.56 0.0 §§$ 23.25
39 717.80 97.28 21.76 0.0 éz 23.67
40 80.02 97.21 21.95 0.0 d¥? 24.09
41 82.24 97.13 22.14 0.0 &S 6. 72 24.51
42 84.46 97,05 22.33 0. ¢§> 27.46 24.94
43 B6.68 96.97 22.52 ~Ql§¢ 28.22 25.37
44 88.90 96.90 22,72 & 28,99 25,80
45 91.12 96.82  22.91 qé{} .0 29.78 26.24
46 93.34 96.74 23.10 & 90.0 30.58 26.68
47 95.56 96.66  23.20< cﬁ 0.0 31.41 27.13
48 57.78 56.59 23.48, O 0.0 32.25 27.58
49 100.0 96,51 93 g0 0.0 33.10 28.03
50 102.0 96.85 0.0 23.86 19.46
51 103.9 57,20 §§>7a 0.0 16.11 12.46
52 105.9 97.54 1.84 0.0 9.844 7.007
53 107.8 97.88 7.892 0.0 5.073 3.114
54 105.8 58.23 3.946 0.0 1.791 0.7786
55 111.7 98,57 0.0 0.0 6.437E-6 0.0
Slice Strength Parameters Pore Slice Forces on base [kN]
No. Pressure Weight
c® f[kPa]) Tan phi [kPa] [kN] Normal Shear
1 3.000 0.0 7.000 10,78 14,22 5.940
2 3.000 0.0 14.50 1.595 2.182 0.4243
3 3.000 0.0 15.02 1.652 1.651 0.3002
4 3.000 0.0 15.13 36.95 36.93 6.664
5 3.000 0.0 15,32 37.42 37.40 6.664
6 3.000 0.0 15.51 37.89 37.87 6.664
7 3.000 0.0 15.71 38.36 38.34 6.664
8 3.000 0.0 15.90 38,83 39.81 6.664
9 3.000 0.0 16.09 39.29 39.28 6.664
10 3.000 0.0 16.29 39,76 38,75 6.664
11 3,000 0.0 16.48 40,23 40.22 6.664
12 3.000 0.0 16.67 10.70 40.69 £.664
13 3.000 0.0 16.86 41,17 41.15 6.664
14 3,000 0.0 17.05 41.64 41.62 6.664
15 3.000 0.0 17.24 42,11 42,009 6,664
16 3.000 0.0 17.44 42,58 42.56 6.664
17 3.000 0.0 17.63 43.05 43.03 6.664
18 3.000 0.0 17.82 43,52 43.50 6.664
19 3.000 0.0 18.01 43.98 43.97 6.664
20 3.000 ¢.0 18.20 44,45 44.44 6.5664
21 3.000 0.0 19.40 49,92 44,01 6.664
2n 3.000 0.0 18.50 45,39 45.38 &.664
23 3.000 0.0 16.78 45.88 45,85 6.664
29 3.000 0.0 18,97 16,33 16.32 5. 664
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O Job No. Shest No. Reav.
J O —
asys 114662 Tac -
.
Corrib Drg. Ref. d
Peat stability - 100m slip length - 10deg wedge ety — — P
CH 05-Dec-2003 Corrib BB1.sid QH :
25 3.000 0.0 19.16 46.80 46.79 6.664
26 3.000 0.0 19.36 47.27 47.26 6.664
27 3.000 0.0 19.55 47.74 47.72 6.664
28 3.000 0.0 19.74 48.20 48.19 6,664
29 3.000 0.0 19.93 48.87 48,66 6.664
30 3.000 0.0 20.12 49,14 49,13 6.664
31 3.000 0.0 20.32 49.61 49,60 6.664
32 3.000 0.0 20.51 50.08 50.07 6.664
33 3.000 0.0 20.70 50.55 50.54 6.664
34 3.000 0.0 20.89 51.02 51.01 6.664
35 3.000 0.0 21.08 51,49 51.48 6.664
36 3.000 0.0 21.28 51.96 51.85 6.664
37 3.000 0.0 21.47 52.43 52.42 6.664
38 3,000 0.0 21.66 52,89 52.89 6.664
k-] 3,000 0.0 21.B5 53.36 53.35 6.664
40 3.000 0.0 22.04 53.8B3 53.82 6.664
41 3.000 0.0 22.24 54,30 54.29 6.664
42 3.000 0.0 22.43 54,77 54.76 6.664
43 3.000 0.0 22.62 55.24 55.23 6.664
44 3.000 0.0 22.81 55.71 55.70 6.664
45 3.000 0.0 23.00 56.18 56.17 6.664 £
46 3.000 0.0 23.20 56.65 56.64 6.664 \ga
17 3.000 0.0 23.39 57.11 57.11 6.664
418 3.000 0.0 23.58 57.58 57.58 6.664
49 3,000 0.0 21.70 46,63 47.53 5.550
50 3.000 0.0 17.76 38.15 38.92 55550
51 3.000 0.0 13.81 29.68 30.31 @5 850
52 3.000 0.0 9.865 21.20 21.70 5.950
53 3.000 0.0 5.919 12.72 13 Q%\ 5,950
59 3.000 0.0 1.973 4.23% 5.950
Slice Surface Load [kPa] Water Prassure o \QO@
no. ground sur.t‘ac R&
Vert Horiz Vert sz &
1 0.0 0.0 0.0 & % 0
2 0.0 0.0 0.0 \o 0.0
3 0.0 0.0 0. %o‘ \\ 0.0
4 0.0 0.0 0.9 0.0
5 0.0 0.0 0.9° 0.0
6 0.0 0.0 4§’% 0.0
7 0.0 0.0 Gb.o 0.0
8 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0 \|
i2 ¢.0 0.0 0.0 0.0 -
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0 e
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
3 0.0 6.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0 =
38 0.0 0.0 0.0 0.0 {
3@ 0.0 0.0 0.0 0.0 i
40 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
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O Job No, Sheet No, Rev,
asys 114662 Fo
Corrib Drg. Ref.
Peat stability - 100m slip length - 10deg wedge
Mads by Data Data Checked
CH 05-Dec-2003 Corrib BA1.sld o
General Paramaters
Direction of slip: DOWNHILL
Minimum slip weight (kM) : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu ({Horizontal interslice forces}
Mazimum number of iterations: 100
Material propertiaes
No. Description Unit Weight Shear Strength
Parameters
Abova GWL Below GWL Phi or c or c0*
Phi0
[kHN/m3] [kN/m3] i1 [kea]
1l peat 1 11.00 11.00 Undrained 0.0 3,000
2 peat 2 11.00 11.00 Undrained 0.0 0.01000
Coordinates of top of soil strata é\)@
Stratum Material X -=->
~-20.00 -1.500 -0.1000 I§§ 0.1000 100.0 111.7
1 1 102.0 101.5 . \E&J 101.5 . 98.57
2 2 102.0 5 .5 90.00 . 5
GWL1 - 102.0  101.5 y @101 5 108 ) 98.57
Slip - . 101.5 @ 100.0 . 96.51 98.57
Stratum Material X ==> é, (\é‘
180.6 180.7 &\
1 1 96.51 TS
2 2 90.00 90,065 \\*
GWL1 = 96.51 96. 5}\
5lip 5 o¢:\\Q
S
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m]
Unit weight of water: 10.00 kN/m?
Number of phreatic surfaces: 1
RESULTS OF ANALYSIS
Slip Centra Radius Slip Comment/ Disturbing Restoring
Weight FoS Moment Moment
i [m) y [m) {m)} [kN] [N m) {kN m)
76.42 923.7 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at (76.42,923.7) Radius 0.0m
Iterations: 5 Horiz acceleration (%g}: 0.0
Net vertical force [kN]: 0.0 Slip weight [kN] 2294.
Net horiz force [kN}: 0.0 Disturbing moment [kN m): 59.84
Restoring moment (kN m): 336.6
Factor of Safety: 5.626
Slip surface coordinates Pore Interslice forces
Pressure [kN]
Point x [m) y [m] u {kPa) T E E(u}
1 -1.500 101.5 0.0 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 10.78 9.800
3 0.0 100.0 15.00 0.0 12.37 11.25
4 0.1000 100.0 15,03 g.0 12.37 11,30
& 2.320 gamos 15.23 0.0 12.49 11.5%
3 4.540 99,84 15.42 0.0 12.60 11,89
7 8.760 89,76 15,81 0.0 12,74 12,19
B 8.9580 85,60 15.80 0.0 12.86 12.4%
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9 11.20 99.61 16.00 0.0 13.06 12,79

10 13,42 99,53 16.19 0.0 13.24 13.10

11 15.64 99.45 16.38 0.0 13.45 13.41

12 17.86 99.38 16.57 0.0 13.67 13.73

13 20,08 99,30 16.76 0.0 13.90 14.05

14 22.30 29,22 16,96 0.0 14.15 14.37

15 24.52 99,14 17.15 0.0 14.42 14.70

16 26.74 99.07 17.34 0.0 14.71 15.03

17 28.96 98.99 17.53 0.0 15.01 15.37

18 31.18 98,91 17.72 0.0 15.32 15.71

19 33.40 98.83 17.92 0.0 15.66 16.05

20 35.62 98,76 18,11 0.0 16.01 16.39

21 37.84 08.68 18.30 0.0 16.37 16.74

22 10.06 98.60 1B8.49 0.0 16.75 17.10

23 42.28 98,52 18.68 0.0 17.15 17.45

24 44.50 98.45 1B.8B 0.0 17.57 17.81

25 16,72 98.37 19.07 0.0 16.00 18.18

26 48.94 98.29 19.26 0.0 18.45 18.55

21 51.16 98.2% 19.45 0.0 18.91 18,92

28 53.38 998.14 19.64 0.0 19,39 19.29

29 55,60 98.06 19.84 0.0 19.88 19.67 A

30 57.82 97.98 20.03 C.0 20.40 20.06 LA

3 60.04 97.%0 20.22 0.0 20.93 20.44

32 62.26 97.83 20.41 0.0 21.48 20.83

33 64.48 97.75 20.60 0.0 22.04 - 21.23

34 66.70 97.67 20.80 0.0 22.62 & 21.62

35 68,92 97.59 20.99 0.0 23.22 %§§ 22.02

36 71.14 97.52 21.18 0.0 23.83 S 22.43

37 73.36 87.44 21.317 0.0 A;{é 22.84

33 75.58 97,36 21.56 0.0 e fo 23.25

39 77.80 97.28 21.76 0.0 d¥? .76 23.67

40 80.02 97.21 21.95 0.0Q \26.44 24.09

41 82.24 87.13 22.14 qdqbégx 27.13 24.51

42 B4.46 97.05 22.33 R 27.84 24.94

43 86.68 96.97 22.52 d9g§ﬁ 28.57 25,37

44 89.90 96,50 22.72 <§%<; .0 29.31 25.80

45 91,12 96.82 22.91, 4O 0.0 30.07 26.24

46 93.34 96.74  23.10¢ % 0.0 30.84 26.68

47 95,56 96.66 23.2580 0.0 31.64 27.13

48 97.78 96.5% 23. 0.0 32.44 27.58

49 100.0 56.51 8 0.0 33.27 28.03

50 102.0 96.85 0.0 24.00 19.46

53 103.9 97.20 0.0 16.22 12.48

52 105.9 57,54 11.84 0.0 9,928 7.007

53 107.8 97.88 7.892 0.0 5,128 3.124

54 109.8 98.23 3.946 0.0 1.819 0.7786 py

55 111.7 98,57 0.0 0.0 0.0 0.0 oF
Slice Strength Parameters Pore Slice Forecaes on base [kN]
No. Prassure Weight

c' [(kPa) Tan phi [kPa) [k} Normal Shear

1 0.01000 0.0 7.000 10.78 15.24  0.01980

2 0.01000 0.0 14.50 1.595 2.255 0.001414

3 3.000 0.0 15,02 1.652 1.651 0.3002

4 3.000 0.0 15,13 36.95 36.93 6.664

5 3.000 0.0 15.32 37.42 37.40 6.664

6 3.000 0.0 15.51 37.89 37.87 6.664

7 3.000 0.0 15.71 38.36 38.34 6.664

8 3.000 0.0 15.90 38.83 38.81 6.664

9 3.000 0.0 16.09 39,29 39.28 6.664

10 3.000 0.0 16.28 39.76 38.75 6.664

11 3.000 9.0 16.48 40.23 40,22 6.664

12 3.000 a.o 16.67 40.70 40.68 6.664

13 3.000 0.0 16.86 41.17 41.15 6.664

14 3.000 0.0 17,08 41.64 41.62 6.664

15 3.000 0.0 17.24 42.11 42.08 6.664

16 3.000 0.0 17.44 42,580 42.56 6.664

17 3,000 0.0 17.63 43.05 43.03 6.664

18 3.000 0.0 17.82 43.52 43.30 6.664

19 3.000 0.0 18.01 43.08 43,97 6.664

e 3.000 0.0 18.20 14.45 44.44 6.664 :

21 3.000 0.0 18.40 44,82 44.91 6.864 N

22 3.000 0.0 18.5¢ 45,30 45,38 6.664 i

23 3.000 0.0 18.78 15,86 15.85 6,664

24 3.000 0.0 18.97 46.33 46.32 §.664
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25 3.000 0.0 19.16 46,80 46.78 6.664
26 3.000 0.0 19.36 47.27 47,25 6.664
27 3.000 0.0 19,55 47,74 47.72 6.664
28 3.000 0.0 19.74 48.20 48.19 6.664
29 3.000 0.0 19,93 48.67 4B.66 6.664
30 3.000 0.0 20.12 49.14 49,13 6.664
3 3.000 0.0 20.32 49.61 49.60 6.664
32 3.000 0.0 20.51 50.08 50.07 6.664
33 3.o00 0.0 20,70 50,55 50.54 6.664
34 3.000 0.0 20.89 51.02 51.01 6.664
35 3.000 0.0 21.08 S1.49 51.48 6.664
k] 3.000 0.0 21.28 51,96 51,95 6.664
37 3.000 0.0 21,47 52.43 52.42 6.664
38 3.000 0.0 21.66 52.89 52.88 6.664
39 3.000 0.0 21.85 53.36 53.3% 6.664
40 3.000 0.0 22.04 53.83 53.82 6.664
41 3.000 0.0 22.24 54,30 54,29 6.664
42 3.000 0.0 22.43 54.77 54.76 6.664
43 3.000 0.0 22.62 55.24 55.23 6.664
44 3.000 0.0 22.81 55.71 55.70 6.664
45 3.000 0.0 23.00 56.18 56.17 6.664
46 3.000 0.0 23.20 56.65 56.64 6.664
47 3.000 6.0 23.39 57.11 57.11 6.664
48 3.000 0.0 23.58 57.58 57,58 6.664
49 3.000 0.0 21.70 46.63 47.53 5.950
50 3.000 0.0 17.76 38.15 38.93 5.850
51 3.000 0.0 13.81 29.68 30.32 5 0
52 3.000 0.0 9.865 21.20 21.71 8. 950
53 3.000 0.0 5.919 12,72 13.10  3%5.950
54 3.000 0.0 1.973 4.239 4.43@’@ 5.950
S
Slice Surface Load (kPa)l Water Pressure on o?? Q‘S\
&
no. ground surface [kPaR i
Vert Horiz Vaert Hori{\Q K
1 0.0 0.0 0.0 ;\\0{&
2 0.0 0.0 0.0 "5’0 .0
3 0.0 0.0 0.0 . Kx0.0
4 0.0 0.0 0.05 O 0.0
5 0.0 0.0 0.0 % 0.0
6 0.0 0.0 0.49 0.0
7 0.0 0.0 ) 0.0
[} 0.0 0.0 0 0.0
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 6.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 c.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 6.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 ¢.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 6.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
3¢ 0.0 0.0 6.0 ¢.0
a0 0.0 6.0 0.0 0.0
41 ¢.0 0.0 0.0 0.0
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ArupGeotechnics JobNo. 114662 Sheel 111 g |

: Made by: CH  Chkd:.CH.
Corrib Onshore Terminal Date: 30/11/2003 ™

Slope geometric data Rev, --
Slope length L = 100
Passive wedge angle 8 = 20 degs
Ground surface Peat surface

a 1.5 B 2

y0 101.5 y0 100

X0 0 x0 0

X 800 X 500

¥ 80.55126 ¥ 82.53962

X1 0

v1 101.5

X2 0

y2 100

x3 100 |Setlength

v3 96.50792

x5 190.6397 [ground surface x at y=y3 |

&
Ground profile Peat profile Slip surf
X y X y x_STO y
-20 102.0237 -20 100 18 51 101.56
0 101.5 0 100 SO 100
190.6397 | 96.50792 500 82.53952 |~ 400 96.50792
6.0834 | 98.72211
&
<<0\ \\‘&\Q
R
\Q

C__ [90.63973 o¢<\°

L2 6.083423 &

8 20__|Setangld

x4 106.0834 |Intersection of slip surface with
y4 98.72211 |ground surface

¥ 45
x1 -1.5
y1 101.5
105
I-— Ground surface
. = Slip Surface
E \|
3 100 T
a \
—
95 i
-50 0 50 100 150 200

Distance {m)

J V10000018 1466 21zatesisheats\SL OPF data als FShe wirdaes wih seiva whdan EHF;A -é;ISSFtﬁO-éjO%rzrdl‘l 23:42:02
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104.0
1020 %20@_0.1020)
Reoomass)
1000 T ' ' &
\{\é
L S
[
0 et
052"7@3\ W06,1.98.72)
& K
S :
98 0D s -
N :
o :
NSY
S &
& Ty |
& 190.5.95 51)
X
96.00 Qéé\
c®
9400
92.00
-20.00 20.00 60.00 1000 1400 180.0
Scale x 1:1558 y 1:82
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Peat stability - 100m slip length - 20deg wedge -
Mada by Date Data Cheched
CH 05-Dec-2003  Corrib BB2.5id C
Getatal Pazamaters
Diswetion ot alipt DOWNHILL
Hinlmum 3lip woighe (kH) 1 10
Type of analysls 1 STATIC
Analysis Cptions
Factor of safety on 1 SHEAR STAENCTH
Hinimus nurbied of slicess 30
Hetnod: Janby {Horizaatal Intersllce forces)
Haximum nusher al tterationa: 100
Haterlel prepartles
Ho. Desaription Unit Waight Jhaatr Strangth
Petamwters
Above OML Belew GWL i ee o or of*
mio
Tkimi} [xN/m]] 't JhPa)
I prat 1 11.00 41.00 Undeained 9.0 1.000
2 paat 2 11.o0b 11.00 Lndfained 0.0 1.000
Coordicatas #f tep of soil strats
Stratus Hatezial X ey
=20.00 ~1.500 ~0.1000 0.0 e.1080 loc.0 106.1
1 1 102, pt.% - 101.5% 101.% . ¥ 12
2 H 102.0 . 101.5 100.0 $0.00 .
Gl ] 102.6 101.3 . 101.5% to1.5 . 072
Slip e . 101.3 - iob.0 . 56.51 L2 I e
Stratum Hatsrisl K >
190.6 190.7 d
1 1 6,51 .
2 2 0,00 90.00
CHL1 S #6.51 $6.51
ship = . .
Grausibestar
Polv pressute diztribution type! HYDROSTATIC ‘{\é
Magioun 31l svecioa: 0.0 {s) 6\.
Unit weight of water: 10,00 ku/at
Hurbet of phreatic surfecess | Q\% (éﬁ
RESULTI OF AMALYSIS O 4\0\
3lip Cencze Radiue lip Ceammant/ BDisturbing Restering (f&
Weight ros Hamant Hesunt P
= |m| Y Iml ) 2] Ik =) et m Q\Q SO
.70 51,1 0.9 Q.
. S
MORIT CASE : WATEA CASE 1 oF 1 é’\ &
Centre at 171.70,#%1.11 Aadiua 0.0m O$
Itcrationa: % Horiz aceeleration {+q]: 0.0 Q& L
Het vertical foeee (KM}t 0.0 Slip welght {LB] 2221, NN, §
Het nmosiz force {aM): <10.7%€-6  Disturbing mosent [L¥ @)1 'r(? Q
Pestoring sement [xH m): J8g) A
Facter of 3afety: 5.7008 QoQ
1lip sesfsca ceordinstes Poin Intarslice forews 6\
Pressure 1am) X
Feint y Im) u |LPa] T
1 101.% .0 0.0
2 100.1 14.00 0.0
3 100,40 15.00 Q9.0
& 100.0 15,03 6.0
H +5.%2 15,22 0.8
[ ¥5.4% 15.40 0.0
? $5.77 15,5% 0.0
[ ¥3.70 15,77 b0 —
¥ $5.63 15.%6 0.0 i y
19 pe, 8 1644 [X] i
1 .42 16,302 2.0 et
H 25.40 1.8 6.0
12} 16.c% 4.0
14,80 0.0
9.0
9.0
0.
0.0
0.0
0,0
0.0
0.0
o.0
#.0
0.4
.0
0.0
9.0
2,0
0.0
[N]
9.0
0.0
0.0
no
0.0
LA}
a.0
0.0
4.0
6.0
a0
6.0
e
0.0
h.n
a,4
0,0
e
D6 1
4 i
a L ]
i, b My F
3lace Acrsngth Pacametacs Perm 3tioe Totces sn bass [WN)
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.
Corrib Drg. Ref.
ape N
Peat stability - 100m slip length - 20deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib BB2.s1d c\u
He. . Haight
€" [kPa) fTan phi [L14] Hormal Shear
3 3,000 0.0 18,78 14.20 o
2 3.500 0.0 1,568 7.180 0,428
1 3.000 0.0 1,652 1.051  0.3002
4. 3.0600 0.0 1537 18,38 €.300
5 3.000 0.0 1.0 1. €.300
6 3.000 0.0 36,23 36,21 ¢.ae0
1 1.000 0.0 36,66 36.64 £.380
[ 3.000 0.0 17,08 31,07 €.3180
¢ 3.b00 0.0 37.52 37.51 6.340
10 3.000 0.0 .95 3.8 5. 200
1" 3.000 0.0 .M FIN L) £.380
12 3,000 0.0 1.8 n.00 €.380
13 3.000 0.0 34,28 9.2 £.350
14 3.000 0.0 39,60 9.6 £.300
18 3.000 0.0 10,11 10,09 6,380
16 3.000 0.0 40,84 10,52 4,300
17 3.000 0.0 10,87 40,98 £.380
1" 3.000 0.0 1,40 i1.2% 4,380
1y 1,000 0.0 1.8 1.2 £.380
20 3.000 0.0 42.2¢ 42.2 £.300
7 1.000 6.0 12.6% 4100 €.300
n 3.000 0.0 43.12 41,11 6,300
E 3,060 6.0 43,55 43,84 t. 200
2 3.090 0.0 43,81 43,87 5.300
E) 1.000 6.0 TR 34,40 . 100
16 3.000 9.0 1,08 .0 6.300
n 1.000 0.0 45,28 68,27 5100
] 1,000 ¢.8 45,71 43,70 £.380
2% 1.000 0.0 TRy 46,13 .360
10 1000 6.0 44,57 56,56 6. 300
3 1.000 9.0 47,00 6.5 N1
[H 3.000 o.0 1143 47,42 6. 3460
33 1.000 0.0 17.8¢ 47,45 . 340
M 1.000 0.0 s 40,20 €, 30
FH 1. D60 0,0 TR .71 €.260
k1 1.060 0.0 48,18 I8t 6280
37 1.000 0.0 48,56 5.5 €340
n 1,000 0.0 80,02 50,01 6,300
s 3.000 0.0 50,45 50,44 €200
I 1.000 Q.0 0.8k 50,87 €380
41 3.000 2.0 51.31 51,30 6,300 @
i2 2.000 0.0 51,74 51,72 €.180 N3
42 3.000 0.0 82.17 52,14 6,380 é
£ 3.000 0.0 57,00 82,59 6,300 X
& 000 a.0 53,03 8362 6,100 S
m 1000 0.0 53,40 $3.3¢€ €. 300 SN
It 1.000 0.0 51,08 53.4% I N ,é\
i 3000 0.0 86,32 333 6,180 <
1) 1.000 0.0 54,78 54,78 €300 \0
50 3,000 0.0 58.1% 55,10 M0 oﬁ@b
51 1.000 0.0 .87 3.8 §.082 P
82 3.000 0.0 24.7% 2.0k £.0%2 \Q SO
53 3.000 v.¢ 14,00 16.13 4.482 QQ X
8% 3.000 0.0 2.%42 982 5.9 i85 OQ I\
Slies Surface Lesd 1LPa) Nater Prmssuts en § {\é
ne. yeound surface (kPa) §
Vert Merix Vere Herix RS N
' 0.0 0.0 2.0 0.0 N ,\‘(\
2 0.0 0.0 0.0 0.0
1 0.6 5.0 9.0 6.0 QO \\&
5 0.0 6.0 ¢.0 6.6 QQ
s 6.0 8.0 °.0 0.0 \0
£ 0.0 0.0 6.0 0.9 Q
2 4.8 [ X} 6.0 0.0 3
] 0.0 0.0 5.6 0.0 o¢\
¢ 6.0 0.0 0.0 0.0 '\
10 0.0 0.0 0.0 0.0 ()
11 a.0 0.0 0.0 oo O
[H 0.0 0.0 6.0 a.0
13 8.0 0.0 0.0 0.0
u 0.0 0.0 0.0 6.0
14 6.0 0.0 0.0 0.0
14 0.0 0.0 L% 0.0
17 6.0 6.0 0.0 0.0
1t 0.0 0.0 v.0 0.0
1% 0.0 0.0 0.0 0,0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 5.0 0.0
EH 0.0 0.0 0.0 0.0
23 0.0 ©.0 0.0 0.9
4 0.0 0.0 0.0 9.0
H 0.0 6.0 0.0 a.0
e 0.0 0.0 0.9 0.0
27 0.0 0.0 0.4 6.0
H 0.0 0.0 9.9 0.0
2% 0.0 0.0 8.0 6.0
10 0,0 0.0 .0 o.0
n 0.0 6.0 6.0 o.0
3 a.0 0.0 p.0 0.0
33 0.0 0.0 o0 2.0
34 0.0 8.0 L 6.0
1 0.0 2.0 0.0 0.0
It 0.0 0.0 n.0 0.0
37 0.0 0.0 0.0 0.0
n 0,0 6.0 1.0 0.0
*® 0.0 0.0 5.4 0.0
0 0.0 6.0 0.0 0.9
4 0.0 6.0 9.0 .0
I 0.0 0.0 0.0 0.0
T 0.0 0.0 4.0 0,0
44 0.0 0.0 v.0 0.0
4% 6.6 0.0 0.0 a0
16 0.0 0.0 9.0 0.0
17 6.0 0.0 0.0 0.0
i 0.0 0.0 ¢.0 8.0
as 0.6 0.0 0.0 a.0
40 6.0 0.0 0.0 6.0
1 0.0 0.0 0.8 0.0
EH .0 0.0 9.0 foo
%) 0.0 0.0 6.0 ne
[ 00 6.0 a6 n.a
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Peat stability - 100m slip length - 20deg wedge T—— e =— S

CH Y 05-Dec-2003 Corrib BA2.ald  Ci4

Ganseral Paramstars

Oicection &f alip: PDWNIILL
Hinimuo slip weight [%H] § 310
Type of snalysis 1 STATIC

Analysts Optiena

Factor of safety on 1 SHEAR STALNGTY

Hinkoum number of sidcesr 50

Hezhed:  Japbu {Woziiontal incezslice {orcei)

Flip surfacs Goordinstas

Tacter of Safavy: 5.8%0

o°®

Interslion forcws

Maximom nurber ol sterations: MO0
Hatarial propartias
Ha. Dascription Unit Weight fhaaz Atiength
Pagasmtazs
Apave CWL Dulov OWL P o ¢ ar £0'
Phid
t/m3) (2} " (8] {xPa)
1 pear 1 1l.00 11,00 Undcalned 4.0 3.000
2 peat 2 11,00 11.00 Yndrained a.0 o,31boD
Caerdinstes of top of aoil strata
scratus Hatarial X ==b
=39.00 -1.500 -Q.3i000 0.0 0.1000 100,08 10£.3
1 1 102.0 101.5% . 191.% 10.% . $0.72
E 2 19z.0 . 181.% 100.0 %4.00 . .
oWy s 10z.0 101.% . toe.s 191.8 . §0.72
Shp - . 10].% . 0.0 . FE. 1 .72
Stratus Katuziel X e
1%0,7
1 1 .
2 2 .00
@il = $6.51
Ship - = .
Grounduater
Pore presauts distribution type: HYDROETATIC
Haximum se1l suction: 0.0 [m]
Unit weight &f water: 10,00 ikt
Huzber of phrestic surfaces: 1
RESDLTS OF ANALYII
3lip Cantra Radius lap Cammunt/ Disturbing Rastsring ‘f
Yasghe Fas Hemant Homant QO &
®tml oy el Ia] 1xn) 1%K mi 16t al NN
M EsL 0.0 Q\) é)\:’“
S
WORST CAJE : WATER CASZ I  OF 1 \3(@‘
Centte at {71,70,b51.t4 Radius 0,0m & N
iterations: Hogrs acceleration |+ghr 0.0 & ($)
Met vertical force (MHiz 0.0 SMp weaght (in] 2324, -
Net heriz fotce [kN|3 =10.5%%-C MfisturBing monent (KN mi: 57.§0 ‘\Q
Restlorang mament |k m]t N

Point  a im)
=l

=0.)G00

Sreoococopooon
OO0 AT RO D00000NGERHBOLOD

OB AD0D0R000ASBD

EL R NI T X Iy
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O Job No, Sheet No. Rev.
Corrib Drg. Ref.
Peat stability - 100m slip length - 20deg wedge
Made by Rate Data Checked
CH 05-Dec-2003 Corrib BAZ2.sld {.‘ -t
Ho. Pressuze VWeight
e [k¥a) Tan phi [kPa} [n] fiocmal
1 0,000 6.0 1. 000 19,7 15,21
z  &.0000 0.0 14.50 1,993 2,243
1 3.000 6.6 15.02 1,652 1,651
4 1.000 0.0 15.23 3807 13,35
3 1.600 0.0 15.4 35.40 5,78
6 1,000 0.0 15.50 36.23 26,21
1 3.000 ¢.0 15.60 16,06 3864
) 1.000 0.0 15,06 17.09 37.07
’ 3.000 0.0 16.0% 37.52 37.30
10 3.000 0.0 186.73 17.4% 27.84
1t 3.004 5.0 e 42 3820 3,17
12 2.000 0.0 16.60 30,41 3,00
13 3. 000 0.0 16.7Y 19.2% 3,23
" 3.000 0.0 16,97
15 3.000 8.0
i 3.000 0.0
17 3,000 0.0
" 3.000 0.0
1y 3,000 0.0
20 2.000 6.0
ER 3.000 0.0
2 1.000 0.0
2 3.000 0.0
H] 3,600 0.0
2% 1.000 0.0
26 1.000 0.0
21 3.000 0.0
b 1,000 0.%
H 3,000 6.0
20 1.000 0.9
1 1.000 0.0
2 3.000 0.0
13 3.008 [ X
34 3.000 B0
15 1.000 e.0
it 3.009 ¢.0
»n 3.000 a0
3 3.000 4.0
s 3.000 0.0
40 1.000 0.0
a 1.000 0.0 .
{1 1.000 0.0 0&
13 1008 0.0 S
Y] 1000 0.0 §
&% 3.004 0.0 S
0 Y e WS
. 0.
it 3.000 0.0 0& &'é\
& 3.600 0.0 <O
Y 3000 0.0 oﬁ@b
81 1.000 0.9 O <
52 l.oeo 5.0 LS
53 1.800 0,9 QO N
¥ 1.600 0.4 OQ I\
Slica 3ugrfsom Load [kPa) Watay Fresaure sa § (\é
ne. ground sweface {KPa) o$
Vert Marix Vert Horis . Q& L
] a.0 o.0 6.0 0.8 NS
: 0.0 6.0 a.0 5.0 3 &\Q
1 0.0 6.0 ot 0o <)
H a0 0.0 0.0 0.0 o
) 0,0 0.0 0.0 0.0 (¢
< 0,0 6.0 0.0 0.0 6\
k] 0,0 0.0 0.0 6.0 8
] 0.0 0.0 0.0 0.0 §
$ 0.0 6.0 0.9 6.0 &
¢ 0.0 0.4 0.0 0.0 O
1 0,0 0.0 0.9 o0 O
12 0.0 0.0 0.0 0.0
1 0.0 0.0 0.0 0.0
14 0.0 0.0 0.u 0.0
15 0.0 0.6 6.0 0.6
1€ 0.0 0.0 0.0 9.0
" 0.0 0.0 9.0 0.0
18 0.0 [H] 0.9 o.0
i 0.8 0.0 0.0 0.0
0 [ X 0,0 0.0 6.0
1] (X 0.0 0.0 0.0
i 6.0 0.0 5.0 0.0
1 8.0 0.0 0.0 0.0
i3 6.6 0.0 0.8 0.0
'8 0.0 0.0 0.4 0.0
B3 0.0 0.0 0.0 o0
21 0.0 9.0 6.0 0.0
o a0 0.6 0.0 0.0
b4 ] 4.0 9.0 0.6 o0
10 0.0 9.0 a0 0.0
1] 0.0 0.0 0.0 0.0
12 a6 4.4 o 0.0
3 0.0 5.4 a6 9.0
m 0.0 [X] n.o 0.0
i 0.0 3.0 6.0 0.¢
18 0.0 0.4 2.0 0.0
37 0.0 0.0 5.0 0.0
13 0.0 5.0 a.0 0.0
» 0.0 0.0 6.0 0.0
16 0.0 6.0 0.0 0.0
m 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 5.0
43 0.0 0.0 0.0 0.0
4 6,0 2.0 v, o.b
B 0.0 0.0 0.0 a0
0 0.0 0.0 0.0 0.0
4 0.¢ 8.0 a.0 0.0
) o.0 0.6 0.0 9.0
1 0.9 6.0 6.0 0.6
50 0.0 o.9 a0 2.0
51 [ N] 0.9 [ 0.6
82 0.0 b0 no 6.0
1T} 0.6 0.0 0o .
8 0.0 0.6 WS ne
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Corrib Onshore Terminal

Job No. 114662

Sheset 111

o

Made by: CH Chkd:.&¥

Slope gecmetric data
Slope length L = 100 m
Passive wedge angle 8 = 30 degs
Ground surface Peat surface
o 1.5 B 2
v0 101.5 y0 100
x0 0 x0 0
X 800 X 500
y 80.55126 y 82.53962
x1 0
yi 101.5
x2 0
y2 100
x3 100 [Set length
¥3 96.50792
x5 1980.6397 |ground surface x at y=y3 f
&.
N
— _ _ N
Ground profile Peat profile Slip surface
X y X y x_S1%y
-20 102.0237 -20 100 18 51 101.5
0 1015 0 100 IS 100
190.6397 | 96.50792 500 82.53962 | & 160 96.50792
(&e@ e__.@ﬁ.g:!e!:‘» 88.77843
L
<<0\ \\‘&\Q
\C’OQ
L* ] 90.63973 &g\@
L2 3.93263 N
] 30 Set angl%’
x4 103.9326 |Intersection of slip surface with
y4 98.77843 |ground surface
1 45
x1 -1.5
y1 101.5
105
i-— Ground surface
_ |—— Slip Surface
£ \‘
3 100 §
>
@
-J
95
-50 0 50 100 150 200
Distance {m)
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O Joh No. Sheeat No. Rev,
aAsys 114662 T2
Corrib Drg. Ref.
Peat flity - m sli - 30deg wedge
stability - 100m slip length g £ Serslb] o Fa— P
CH 05-Dac-2003 Corrlb BB3.51d A
104.0 !
1020 !-m‘p.o.wzu)
B commss)
.
; T N
100.0 0@
\(\é
-v.‘.“.‘ 6\‘
S
N
&
@S\ %oa;a.sa.*ra;
QO K "'-.__
Qg\ O
& *
98.00 ;\\o‘\(\@ -
T
NEY
SN
QQQ
\6\ W,00.5.06.51)
96.00 &f
c®
94.00 °
92,00
-20.00 20.00 §0.00 100.0 140.0 1800
Scale x 1:1558 y 182
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O Job Ne. Sheeat No. Rev.
JASYS 114662 TOY =
N .
Corrib Drg. Ref. -
Peat stability - 100m slip length - 30deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Carrlb BB3.sld
Ganwial Faraatars
Pitectien of slip: DOWHNILL
Mingmus alip welght [KIt) 3 1O
Type vl analysiz : STATIC
Analysis Optiana
Factor of safaty om : SHEKRR 3TRENGTH
Hinlmes nurber of alsces: 30
Hethod:  Janbu tHerizontal inteesllice forces)
Marimun nusber of ltezatione: 100
Hatarial propertias
Bo. Dascriptisn ¥nit Maight Fhear Birength
Faranaters
Abeve CUL Belew QWL i or 0 or 0°
mio
Fei/nd} (ed/m3) 28] [%Pa)
L peat 1 11.09 11.00 Undesined 0.0 3.
2 peat ¥ 11.00 11.00 undcained 0.8 1.000
Cosrdinates of top of seil atrata
Btratum Makegial X ==
=20.06 =1.500 -0.1000 0.0 ¢.1000 img.0 103.9
] ] 102.0 101.% - 101.% 101.% . se. 1
2 2 102.0 . 198.5 100.0 0,00 . .
GuLl ol 102.0 101.% - j01.5 101.% v sr.
slip - . 101.% . 100.0 - €. 82 L. AT
Atratus Matarial X w=d
130.6 10,7 -
1 1 %L.51 .
2 2 +0.00 0,00
L1 - .51 €. 51
slip - . .
Orpundwates é.
Pote pressuse distiibution typat HYDAOSTATIC ,\*g\
Haximuz so1l suctjea: 0.¢ Im] Q
Unit weight of watez: 10,00 kil/m! 5 ﬁ
Humber af phreatie sutfacess 1 Q\* f§
S
REIULTS OF MIALYS1) (ﬁ 5
8lip Cantre Radius alip Commant/ Disturbing Restarting S @
Weight Tod Homant Hemant Q \&
2 Inl ¢ tml (m] (&%) T tit ml S
€340 4.2 0.0 QQ &&‘
)
5 &
MORST CABE : WATEM CASE 1 oF 3§ é’&
Centre at (LY. %0, 834,21 Fadius ©.0a KO
teerations: & Hori: seseleratien [qd: 0.6 . N s{'\\f
Bet vertieal fores [KU1: 0.0 Stip weight [KH] 21%8, OO
Net hezas farce (k2] 2. E1%E-C Diaturbing mezent (W4 &): Q()i \\
Festering mezent (kN mis 13 b®
Tactoe of Jafety: 3.C08 le;
2iip sveface coordinatsa Pora Totarslice forces ,\0
Precaura
Feant  x [m) y i) u T
=1.%00 iot a.o
0.0
0.0
g.0
0.0
9.0
6.4
0.0 i
0.0 I J
0.0
.0 b 2
0.0
f.0
0.0
0.0
6.0
9.0
9.0
0.0
0.0
0.6
0.0
4.0
h.0
0.0
6.0
0.0
0.0
9.0
a.0
0.0
o.0
N ]
8.0
0.0
¢.0
0.0
0.0
a0
.0
c.0
0.0
[}
0.0
.4
o
]
Son
g6
[ ]
[oNt) [ L
“ L i
¥ ]
LELE d AN .
3li%e Strength Paramstszs Pare 3lies  Torces on base [kH)
-
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Corrib

Oasys

Peat stability - 100m slip length - 30deg wedge

Job No. Sheet No. Rev.
114662 T
Drg. Ref.
Made by Date Data Checked
CH 05-Dec-2003 Corrib BB3.sid Cli

Meo. Prasaure Walght
&* {kFra) Tan phi [kra) kN Nermal

1 1.000 0.0 1.000 10,70 [

2 3.000 0.0 15,50 1.5%4

F] 3.000 0.9 15.02 1,€52

i 1.000 .0 15,13 34.63

H 3,000 6.0 18,3 34,04

3 3.000 0.0 15.4% 34,46

k] 3,000 6.0 15,07 3547

[ 3,000 0.0 15.8% 36.7%

9 3,060 6.0 16.03 36.10

"W 1.000 0.0 16.21 7,12

i 3000 0.0 1£.38 1.8

H 3.000 0.0 11.9%

11 3_000 .t M6

1] 3.000 0.0 n.N

15 1.000 0.6 .1

1% 3.000 0.0 1%.60

17 3.900 0.9 40,02

18 . 000 0.¢ 40.43

1% 3.000 0.0 .85

20 1.000 0.0 £1.2¢

F 1,000 o.0 £1.60

22 31.000 a.0 47,08

21 3.000 0.0 £2.51

2 3.000 0.0 £2.82

23 1,000 0.0 43.3%

28 3. D00 8.0 £3.715

21 3.000 0.0 .17

2 1.008 0.0 [T ]

H 1.0600 0.0 45,00

30 1.000 0.0 45,41

1 3000 0.0 £3. 82

2 2.000 0.0 46,24

13 3.000 0.0 48,65

2 1.000 0.0 47.07

1Y 3.000 0.0 47,40

It 3.900 0.0 17.40

1 3.000 0.0 40.31

" 3.000 0.0 £5.73

) 3.000 0.0 v

a0 3.000 5.0 49,56

A 3.000 0.0 45,47

H 1.008 0.0 30,39

'E} 1,000 0.8 50,04

I 1000 0.8 81,22

% r.o00 0.0 #.4)

I 3.008 o.0 52,04

a7 1.000 .0 82,46

" 3.000 e.0 32.47

i J.o00 6.0 3.2 ﬁ

50 3.000 0.0 $3.70 Q/b

1 000 b0 D364 8,13 P

a2 3,000 8.0 1.0 24,80 Q\Q SO

4 3,000 0.0 11,6 17,18 Q.

b 1.000 0.0 1.5%% 3.65% ooéﬁ
flice Surface Lead (kPa] Watsr Freasucrs sn é‘}»&(\
no. greund surface [h¥a) & )

Yare Horis Vert Heriys IR\ N

) b0 0.0 0.0 6.0 o &\

2 0.0 0.0 0.0 0.0 O

H 0.0 0.0 0.0 6.0 % Q\\

4 0.0 0.0 0.9 0.0 o)

s 0.0 9.0 0.0 0.0 \Q

I 0.0 9.0 0.0 0.0 Q

1 0.0 a.0 0.0 0.0 X

' 0.0 0.0 b0 0.0 p¢\

* 9.0 8.0 8.0 0.0

1 0.0 0.0 g0 0.0 QOQ

1 t.0 0.0 .0 0.0

H °.0 6.0 0.0 0,6

13 6.0 a.0 0.0 0.0

14 %.0 6.0 0.4 6.8

14 6.0 0.0 0.0 0.0

: 0.0 6.0 0.0 o.b

17 6.0 0.0 0.0 6.0

1 8.0 8.0 9.0 0.0

tt 0.0 b.e 0.0 0.0

10 0.0 'R 6.0 ol

H c.0 a.0 0.0 0.0

22 Q.0 0.0 8.0 0.0

i 0.0 0.0 0.0 8.0

3 0.0 n.60 0.0 4.0

2% 0.0 0.0 0.0 0.0

e 0.0 0.0 0.0 0.0

21 0.6 0.0 0.0 0,0

H 0.0 0.0 0.0 6.0

) () 0.0 0.0 0.0

2 0.0 0.0 0.6 0.0

1 0.0 0.0 0.0 0.0

3 b0 0.0 5.0 9.0

1 6.0 9.0 0.8 0.0

1 [ 0.0 0.0 0.0

3% 0.0 0.4 .0 0.0

3 0.0 a.0 0.0 0.0

37 0,9 e.0 0.0 0.0

38 o0 6.0 0.4 0.0

13 0.0 0.0 6.0 G.0

30 0.0 0.0 0.0 9.0

1 0.0 0.0 0.0 0.9

i 8.b 6.0 0.0 5.0

13 ¢.0 0.0 0.0 0.0

a5 @,0 6.6 0.0 0.

i3 u.o 0.0 0.0 [N

4c 0.0 e.0 o.o [T

IS 0.0 6.0 0.0 [N

i 6.G 2.0 0.0 6.0

H 0.0 v.0 0.0 05

Y e.0 2.8 0.0 0.0

1 0.0 2.0 ¢.0 0.6

L2 2.0 0.5 0.0 ne

L] 4.0 a0 9.0 2.8

M a0 &0 0.0 A
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Job No,

Sheet No. Rev.
E——e

Oasys

114662

Corrib
Peat stability - 100m slip length - 30deg wedge

Drg. Ref,

Fay 2

Made by Date

CH 05-Dec-2003 Corric BA3.sld

Data Checked

General Paramtsrs

Direction of slip: DOWHRILL *
Hinirum 3llp weight {1M) 1 10

Type of analysis ; STATIC

Anslysis Optiens

Factor of safety on ¢ SHERR STAENGTH

Hinieum pusber of slicesr 50

Hethod:  Janbu (Herizantal interalice ferces)
Haximum number of iterationst 100

Hatarisl prepartiss

Wa. Deascription Unit Welight Shear Strength
Parsmsters
Absve GWL Balow OWL Phi or g er =0*

Fhid
{/al| [keifmd) [N ]
1 paat 1 1l.00 11,00 Undrained
2 peat 2 i1l.ca 11,00 Undrained

Coordinates af tep of sell strats
Steatum Haterisl X >
~30.08 =1.300 -2.1000 0.0 0.1000 1090.0 102.%
] 182.0 l01.5 . 101.% 101.% . .73
2 192.0 . 10,5 100,40 0,00 . .
Gitl toz.0 101.5% B lot.& 181.% . 58.78
Slip . 10).% . 100,80 “ ¥6.5) 8. 70

fEratim Material Z ==
190.6 8.7
1 1 G6.5) .
2 H $0.00 50.00
Sell - §¢.51 §6.51
ip - . .

Oreundvater

Pore pressure distributien typeo: HYDRDSTATIC

Haximum acil suction: 0.0 |m]

Unit weight of waler: 10,00 kN/m°

liumbet of pheaatic surfaces: 1 \A‘
&

AESULTS OF ANALYSIS
2lip Cantre Badive Siip  Commest/ Dasturbing Restesing (f
Haight re1 Momant Henmnt QO .
x In} Y :-_ll Im) Iktt} (L] [ p) Q\
g

L 4.2 0.0 . QQ &&?

WCAST CAST 1 WATDR EMSE 1 OF ) é‘}' \$(\
Cohtze at {£5.%0,024.) Radius O.0m & )
Tterations: 8 Horaz acceleracion [+9): 0.0 RS
Het vertical faree (kM4 0,0 811p weight [EH) 21%5. .
ek heeit ferce TENEZ 1. EDIE-6 Dizcurbing moreht |k uh:a"‘@l \\
Restoring roment LN m)t W1 A
Fagtar of Safety: 5.532 QQ

3lip avefson coordinates Pore Intarsliices fercaa 6\
Prassurs {an] \J
T

Foane

coocoocoenSOCODO

P OO OO0 S S 900 CD0000O0A2B0R00CAD

POODOABOCOPB BB EES

coossvoeen

< PUOCOADoDOOT

rrrLnrtoobbDoomanD D

P oo ho 30O

Slace Stirength Paraseters Pore Slice Forces oA bame [kN]

.-'_"\
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O Job No. Sheet No. Rev.
Corrib Drg. Rel.
Peat stability - 100m slip length - 30deg wedge s T T S0
ade by a ecke
CH 05-Dec-2003 Corrlb BA3.sld C,H
He. Preasuste Wolght
c* 1kPa}  Tan phs 1] 1kH] Hoemal
1 001000 b.0 7.000 10,74 18,24
?  o.01000 0.0 14.50 1,588 2.29%
3 3,000 0.0 15.02 1.652 L.631
4 1,000 0.0 15.11 34,63 34,61
s 3,000 0.0 15,31 35,04 13,02
< 1,000 0.0 15,44 15,46 3544
7 3.000 0.0 15,61 35,87 1585
[ 1,000 0.0 15,05 3%.29 .21
3 3.006 6.0 16,01 3.0 3658
10 3.000 0.0 16.21 3.0
1t 3.000 0.0 16.39 31,81
12 1.000 0.0 16.57
1 1.400 0.0 16.76
N 3.000 0.0 16,54
14 1.000 0.0 17,52
16 3. 000 0.0 17,30
17 1.000 0.0 17.4
18 1,000 0.0 17.64
1 1.000 0.0 7.8
20 3. 000 0.0 163
21 1.000 0.0 18.20
22 3,000 o0 18.3%
FE] 3.000 0.0 19,57
H 1,000 6.0 1,78
H 1,000 9.0 1.5
H 1.000 0.0 15,11
1 1,000 0.0 1.2
H ) 3.000 0.0 19.47
: 1.000 6.0 1%.65
»0 3.000 0.0 19.04
N 1.000 0.0 20,02
b y.o00 0.0 20,26
n J.000 0.0 20.10
3 3.606 Q.0 20.56
i 3.000 0.0 20.74
i 2.000 0.0 20.%2
»” 1.000 .0 IL.10
" 3.000 0.0 i
I 3.000 0.0 21,47
] 3.000 b.0 21,65
£l 3.000 0.b 21,03
H 3.690 b.0 22.01
EE} 2.000 6.0 2.1
a 2.000 0.0 n.n
1) 1.000 6.0 2.55
16 1.000 o.0 2.1
41 3,000 6.0 22.51
o 3,000 0.0 73.10
1 31,000 0.0 23,28
30 1.00% 9.0 23.4%
) 1.000 0.0 21.C4
32 1.060 0.0 1877
£ 000 0.0 [T T Q .
3 1.006 5.0 3,848 Ooés
Sljea Surface Lassd [kPa] Watar Pxussurs en §$Q
ne, graund surface [kPa) o
Vart Herix Vart Horis IR '\
1 0.0 a.a 5.0 0.0 o &\
H 6.6 6.0 0.0 0.0 O Q
3 a6 0.0 0.6 0.0 % Q\\
: 0.6 8.0 9.9 6.0 o)
s a.e 6.0 0.0 0.0 \0
t [N 0.0 0.0 0.6 Q
7 0.0 0.0 9.0 0.0 3
1 9.6 0.0 0.0 6.0 Q¢\
v ¢.0 2.0 0,0 8.0
10 6.0 6.0 0.0 0.6 QOQ
11 6.0 o.0 K] 6.0
2 0.0 .0 9,8 0.0
13 6.0 5.0 0.0 6.0
5 6.0 0.0 0.0 0.0
Iy 0.0 0.0 0.0 0.0
e 0.0 0.0 0.0 0.9
11 0.0 e 0.0 0.e
14 0.6 0.4 0.0 6.0
b= 0.0 0.0 0.0 0.6
: 0.0 o o0 g.0
HI 0.0 0.0 a.0 0.0
i 0.0 0.0 0.0 0.0
i 0.0 9.0 0.0 a.0
2 a.n 0.0 .0 0.0
Y 0.0 0.9 6.6 6.0
N 6.0 5.0 6.0 o0
b3 a.0 0.G 9,0 0.C
H] 6.0 0.9 0.0 5.0
% 0.4 0. % Q.0 6.0
10 6.0 0.0 e.0 0.0
n 0,0 0,0 6.0 6.0
I [ 0.0 0.0 0.0
33 0.9 'N 0.0 6.0
4 0.0 0.0 [ 0.0
34 0,0 0.0 6.0 0.6
3E 0.0 0.0 0.0 0.0
37 0.0 0.0 6.0 0.0
It 0.0 0.0 a.a 0.0
1 0.8 6.0 6.0 a.0
40 0.0 0.0 0.0 0.0
41 0.0 0.0 4.0 0,0
H a.0 0.0 [ 0.0
i 0.0 8.0 n.o 0.0
£3 o0 a6 0.0 0.0
L3 0.0 "o 0.8 o0
I 6.0 &0 0.0 0.0
2 8.0 0.0 0.0 0.9
M 0.0 0.0 0.0 6.9
" 6.0 0.0 0.0 o.0
E1] 0. 6.0 4.4 0.
51 0o wa [ 0.0
52 6.0 [ G [
L3 6.0 0.0 af NS
ey LR LS 0.9 o,
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X y X y X %y
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. 302.743 | 98.80958
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Y 45
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O Job Ne. Shest No. Rev.
Corrib Drg. Rel.
Peat stability - 100m slip length - 40deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib BA4,sid [ ]
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O Job No. Sheet No. Rev,
==
aS }/S 114662 F1% o
Corrib Drg. Ref. =
Peat stability - 100m slip length - 40deg wedge SadE ey o S P
CH 05-Dec-2003 Cormrrib BB4.5id CH
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight ([kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties C
No. Bascription Unit Weight Shear Strength
Pararmataers
Above GWL Below GWL Phi or c or c0' £y
Phi0 .
{kN/m3) [kN/m3) " [kPa]
1 peat 1 11.040 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained & 0.0 3.000
NS
Coordinates of top of soil strata Qﬁé
Stratum Material X ==> . O
-20.00 -1.500 -0.1000 0&%&@% 0.1000 100.0 102.7
1 1 102.0 101.5 . 459 9491.5 101.5 5 98.81
2 2 102.0 : 101.57 (@°100.0 90.00 . .
GWLL - 102.0  101.5 SN 10105 1018 ) )
Slip - . 101.5 'é>é¢ i00.0 5 96.51 9g.81
&
Stratum Matgrial X ==> &K O
106.1 190.6 T &i90.7
1 1 . 96.54° O .
2 2 . 90.00X’ 90.00
GWL1 - 98.72 96.5% 96.51
Slip = 5 é§>. 5
&
O
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum seil suction: 0.0 (m) e,
Unit weight of water: 10.00 kN/ms [+ ]
Number of phreatic surfaces: ! -
RESULTS OF ANALYSIS
Slip Centre Radiusg $lip Comment/ Disturbing Restoring
Weight FoS Moment Meoment
x [m] y [m] [m) [kN) [EN m) [N m)
68.90 g08.3 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at (68.50,808.3) Radius 0.0m
Iterations: § Horiz acceleration [ig): 0.0
Net vertical force (kN]: 0.0 Slip weight [kN] 2179,
Net heoriz force {kN]: 12.69E-6 Disturbing moment [kN m): 56.74
Restoring moment (kN m]: 323.4
Factor of Safety: 5.699
Slip surface coordinatas Pora Interslice forces
Prassure [kN]
Point % [m] y [m) u [(kPa} T E E{u)
1 -1.500 101.5 0.0 .0 0.0 0.0
2 ~0.1000 100.1 14,00 0.0 2,306 9.800
3 0.0 100.0 15.00 0.0 10,80 11.25
4 0.1000 100.0 15.03 0.0 10.80 11,50
5 2.181 99,92 15.22 0.0 16.81 11.58
6 4,262 992,85 15.40 0.0 11.04 11,85
7 6.344 99.78 15.58 0.0 11.18 12,13
8 B.425% 28,71 15.78 0.0 11.33 12.41
Program SLOPE Version 17.9 Copyright © 1997-2003 Oasys Lid , Page 1
Slope Stabllity Analysis Printed 05-Dec-2003 Time 16:13
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O Job No, Sheel No. Rev.
aS }/S 114662 | AN
Corrib Dra. Ref.
Peat stability - 100m slip length - 40deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Conib BB4.sid C_,H
o 10.51 99.63 15.94 0.0 11.50 12.70
1o 12.59 99.56 16.12 0.0 11.69 12.99
11 14.867 899,49 16.30 0.0 11.89 13.28
12 16.75 99,42 16.48 0.0 12.10 13.58
13 18.83 99.34 16.66 0.0 12.33 13.88
14 20.91 99,27 16.84 0.0 12.57 14.18
15 22.99 99.20 17.02 0.0 12.82 14.48
16 25.08 99,12 17.20 0.0 13.0% 14.79
17 27.16 99,05 17.38 0.0 13.38 15.10
18 29.24 99.98 17.56 0.0 13.68 15.42
19 31.32 88.91 17.74 0.0 13.99 15.74
20 33.40 98.83 17.92 0.0 14,32 16.06
21 35.48 28.76 18.10 6.0 14.66 16.38
22 37.56 98.69 18.29 0.0 15.02 16.71
23 39.64 58.62 18.46 0.0 15,39 17.04
24 41.72 98.54 18.64 0.0 15.78 17.38
25 43.81 98.47 18.82 0.0 16.18 17.72
26 45,89 98.40 19.00 0.0 16.59 18.06
27 47.97 98.33 19.18 0.0 17.02 18.40
28 50.05 98.2% 19.36 0.0 17.47 18.75
29 52.13 98.18 19.55 0.0 17.93 19.10
30 54,21 98.11 19.73 0.0 18.40 19.46
a1 56.29 98.04 19.91 0.0 18.89 19,81
32 58.38 97.96 20.09 0.0 19.39 20,17
33 60.46 97.89 20.27 0.0 19,91 20.54
34 62.54 97.92 20.45 0.0 20.44 . 20.90
35 64.62 97.74 20.63 0.0 20.98 <¢? 21.28
36 66.70 97.67 20.81 0.0 21.54 &  21.65
37 68.78 97.60 20.99 0.0 22.12 & 22.03
39 70.86 97.53 21.17 0.0 2 .v?ﬁ 22.41
39 72.94 97.45 21.35 0.0 3 22.7%
10 75.03 97.38 21.53 0.0 gp.sz 23.18
41 17.11 97.31 21.71 0.03&,3 4.56 23.57
42 79.19 97.24 21.88 0.0 & 25.20 23.96
43 B1.27 97.16 22.07 égQ S 25.86 24.36
44 B3.35 97.09 22.25 26.54 24.76
45 85.43 97.02  22.43 .00  27.23 25.16
46 87.51 96.95 22.61 QO\ ‘&\0)0.0 27.93 25.57
47 89.59 96.87 22.79 Q) 0.0 28.65 25.98
48 91.68 96.80 22,97 «© 0.0 29.38 26.39
49 93.76 96.73 23,15° 0.0 30.13 26.80
50 95.84 96.66 23&§§, 0.0 30.89 21.22
51 97.92 96.58 .51 0.0 31.67 27.65
52 100.0 96.51 3.69 0.0 32.46 28.07
53 101.4 97.66 11.85 0.0 B.746 7.018
54 102.1 98,81 0.0 0.0 0.002513 0.0
55 102.7 98.81 ~-0.02380 0.0 12.69E-6 0.0
Slice Strength Parameters Pore Slice Forces on base ([kN)
No. Prassure Weight
c' [kPa) Tan phi [kPa} [kN] Nermal Shear
1 3.000 0.0 7.000 10.78 14.20 5.940
2 3.000 0.0 14.50 1.59% 2.181 0.4243
3 3.000 0.0 15.02 1.652 1.651 0.3002
4 3.000 0.0 15.13 34.63 34.61 6.248
5 3.000 0.0 15.31 35.04 35.02 6.248
[ 3.000 0.0 15.48 35.46 35.44 6.248
7 3.000 0.0 15.67 35.87 35.85 6.248
8 3.000 0.0 15.85% 36.28 36.27 6.248
g 3.000 D.0 16.03 36.70 36.68 6.248
10 3.000 0.0 16.21 37.11 37.10 6.248
11 3.000 0.0 16.39 37.53 37.51 6.248
12 3.000 0.0 16.57 37.94 37.93 6.248
13 3.000 0.0 16,75 38.3% 38.34 6.248
14 3.000 0.0 16.93 38.717 38.75 6.248
15 3.000 0.0 17.11 39.18 3%.17 6.248
16 3.000 0.0 17.29 39.60 39.58 6.248
17 3.000 0.0 17.47 40.01 40.00 6.248
18 3.000 0.0 17.65 40.43 40.41 6.248
19 3.000 0.0 17.83 40.84 40.83 6.248
20 3.000 0.0 18.01 41.25 41.24 6.248
21 3.000 0.0 18.19 41.67 41.66 6.248
20 3.000 0.0 18.37 42.08 42.07 6.248
23 3.000 0.0 18.5% 42,50 42.48 6.248
24 3.000 0.0 18.73 42.91 42.90 6.248
Program SLOPE Version 17.9 Caopyright © 1957-2003 Oasys Lid Page 2
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O Job No. Sheaet No., Rav.
as V 114662 ‘ Tuo P
Corrib Org. Ref. =
Peat stability - 100m slip length - 40deg wedge ey oo —— v
g CH 05-Dec-2003 Corrlb BB4,sid
25 3.000 0.0 18.91 93.32 43.31 6.248
26 3.000 0.0 19,09 43.74 43,73 6.248
27 3.000 0.0 19.27 44.15 44.14 6,248
28. 3.000 0.0 19. 46 44.57 44,56 6.248
29 3.000 0.0 19.64 44.98 44,97 6.248
30 3.000 0.0 19.62 45.40 45,38 6,248
31 3.000 0.0 20.00 45.81 45.80 6.248
32 3.000 0.0 20.18 46.22 46.21 6.248
33 3.000 0.0 20.36 46.64 46.63 6.248B
3 3.000 0.0 20.54 47.05 47.04 6.248
35 3.000 0.0 20.72 47.47 47.496 6.248
36 3,000 0.0 20.90 47.88 47.87 6.248
Kyl 3.000 0.0 21.08 48.29 48.29 6.248
38 3.000 0.0 21.26 48.71 48.70 6.248
39 3.000 0.0 21.44 49,12 49.11 6.248
40 3.000 0.0 21.62 49.54 49.53 6.248
41 3.000 0.0 21.80 49,85 49.94 6.248
42 3.000 0.0 21.98 50.37 50.36 6.248
43 3.000 0.0 22.16 50.78 50.77 6.248
44 3.000 0.0 22.34 51.195 51.19 6.248
45 3.000 Q.90 22.52 51.61 51.60 6.248 =
46 3.000 0.0 22.70 $2.02 52.02 6.248 g
47 3.000 0.0 22.88 52.44 52.43 6.248
48 3.000 0.0 23.06 52.85 52.84 6.248
49 3.000 0.0 23.24 53.26 53.26 6,248
50 3.000 0.0 23.42 53.66 53.67 48
51 3.000 0.0 23.60 54.09 54.09 v\\é 248
52 3.000 0.0 17.717 26.79 35.717 5.361
53 3,000 0.0 5.924 5.954 12\4\%@ 5.361
54 3.000 0.0 0.0 35.96E-6 0.0 ﬁ@. 0.01077
Slice Surface Load (kPa) Watexr Pressura on\Qo
no. ground surfaca [ l&*
Vert Horiz Vert Ho S
1 0.0 0.0 0.0 & 0.0
2 0.0 0.0 0.0 \&9 0.0
3 0.0 0.0 0. g{o\ O 0.0
4 0.0 0.0 0.8 O 0.0
5 0.0 0.0 0. qo 0.0
6 0.0 0.0 9 0.0
7 0.0 0.0 .0 0.0
8 8.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 -
13 0.0 0.0 0.0 0.0 ]
14 0.0 0.0 0.0 0.0 o
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 c.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.9 0.0
zi:) 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 g.0 0.0
37 0.0 0.0 0.0 0.0 |
38 0.0 0.0 0.0 0.0 }
e 0.0 0.0 0.0 0.0 i
40 0.0 0.0 0.0 0.0
41 0.0 0.0 G.0 0.0
Program SLOPE Version 17.9 Copyright © 1997-2002 Oasys Ltd Page 3
Slope Stability Analysis Printed 05-Dec-2003 Time 18:13
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O Job No. Sheet No. Rev,
a'S PS 114662 Ful
Corrib Drg. Ref.
Peat stability - 100m slip length - 40deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib BA4.sld C‘.H
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight (kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No. Daescription Unit Weight Shear Strength
Paramaters
Above GWL Below GWL Phi or c or cl'
Phi0
(kN/m3)  [kN/m3] i [kPa)
1 peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11,00 11.00 Undrained 0.0 0.1000
Coordinates of top of soil strata é\)@
Stratum Material X --> Ov‘@
~20.00 -1.500 -0,1000 Orég 0.1000 100.0 106.1
1 1 102.0 101.5 5 0&% 5 101.5 5 98.72
2 2 102.0 . 101.5 oﬁﬁo 90.00 . 5
GWL1 - 102.0 101.5 -QO\K 01.5 101.5 . 98.72
Slip - i 101.5 Y 100.0 . 96.51 98.72
) éf
Stratum Material X --> & S
190.6 190.7 RO
1 1 96.51 - OS
2 2 90. 00 90.06° o
GWL1 = 96.51 96.5];\(,,o
Slip = 5 f\o
&
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m})
Unit weight of water: 10.00 kN/m?
Number of phreatic surfaces: 1
RESULTS OF ANALYSIS
Slip Centre Radius Slip Comment/ Disturbing Restoring
Weight FoS Moment Moment
% (m) y [m] (m) fkN] (kN m]} [kN m)
71.70 851.1 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at {71.70,851.1) Radius 0.0m
Iterations: 5 Horiz acceleration {%g): 0.0
Net vertical force [(kN): 0.0 Slip weight [kN] 2221.
Net horiz force (kN): -10.4%E-6 Disturbing moment [kN m}: 57.90
Restoring moment [kN m]: 321.3
Factor of Safety: 5.550
Slip surface coordinates Pore Interslice forces
Pressure [kN]
Point % [m] y (m) u [kPa} T E E{u)
1 -1.500 101.5 0.0 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 10.73 2,800
3 0.0 100.0 15.00 0.0 12.32 11.29
4 0.1000 100.0 15.03 0.0 12,32 11.30
5 2.226 99,92 15.22 c.0 12.41 11.56
3 4.351 99.8% 15,40 0.0 12.51 11.86
7 6.477 99.77 15.5%%9 ¢.0 12.62 12.15
B §.602 2%.70 15.717 0.0 12,75 12.44
Program SLOPE Verslon 17.9 Copyright © 1857-2003 Oasys Ltd Page 1
Slope Stability Analysis Printed 05-Dec-2003 Time 16:14
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O Jab No. Sheel No, Rev,
as VS 114662 Y -
Corrib | Drg. Ret. B
Peat stability - 100m slip length - 40deg wedge TTRE —— — ey
cH 05-Dec-2003  Corrib BA4.sid [d%]
9 10,73 99.63 15.96 0.0 12.89 12.73
10 12.85 99,55 16.14 0.0 13.05 13.03
11 14.98 98.48 16.32 0.0 13,23 13.32
12 17.10 89._40 16.51 0.0 13.42 13.63
13 19.23 99,33 16.69 0.0 13.62 13.93
14 21.36 99,25 16.88 0.0 13.84 14.24
15 23.49 99.19 17.06 0.0 14.07 14.56
16 25.61 99,11 17.25 0.0 14,32 14.87
17 27.73 99.03 17.43 0.0 14.59 15.18
18 29.96 98, 96 17.61 0.0 14.87 15.51
19 31.98 58.88 17.80 0.0 15.16 15.84
20 34,11 98.81 17.98 0.0 15,47 16.17
21 36.23 98.74 18.17 0.0 15.80 16.50
22 38.36 98.66 18.35 0.0 16.14 16.84
23 40.49 98.59 18.54 0.0 16.49 17.18
24 42.61 98.51 18.72 0.0 16.86 17.52
25 44.74 98. 44 18.90 0.0 17.24 17.87
26 46.86 98.36 19.09 0.0 17.64 18,22
27 49.99 98.29 19,27 0.0 18.06 18.57
28 51.11 98,22 19.45 0.0 18.49 18.93
29 53.24 98.14 19.64 0.0 18,93 19.25 3
30 55.36 98.07 19.83 0.0 19,39 19.65 ;
31 57.49 97.99 20.01 0.0 19.87 20.02
32 59,61 97.92 20.19 0.0 20.36 20.39
33 61.74 97.85 20.38 0.0 20.86 . 20.76
34 63.87 97.77 20.56 0.0 21.38 & 21.14
35 65.99 97.70 20.75 0.0 21.92 & 21.52
k1] 68.12 97.62 20,93 0.0 2.1 21.91
37 70.24 97.55 21.12 0.0 ;§§ 22.29
38 72.37 97.47 21.30 0.0 3461 22.68
38 74.49 87.40 21.48 0.0 6¥? .21 23.08
40 16.62 97.33 21.67 0.0 \24.82 23.48
41 78.74 97.25 21.85 0 Qbégx 25.44 23.88
42 80.87 97.18  22.04 S 6" 26.08 24.28
a3 83.00 97.10 22.22 S 26.74 24.69
a4 85.12 97.03 2241 KP.0 27.41 25.10
45 87.25 96.96 22.59 \ 0.0 28.09 25.51
46 89.37 56.88  22.77<° 0.0 28.79 25.93
47 91.50 96.81 22. 95\ 0.0 29.51 26.35
48 93.62 96.73 23, 140 0.0 30.24 26.78
49 95.75 96, 66 23 0.0 30.99 27.21
50 97.87 96.58 51 0.0 31.75 27.64
51 100.0 96.51 3.69 0.0 32.52 28,07
52 101.5 97.06 17.17 0.0 18.99 15.79
53 103.0 97.62 11.85 0.0 g.061 7.018
54 104.6 98,17 5.924 0.0 2,730 1.755 o
55 106.1 98.72 0.0 0.0 -10.49E-6 0.0
Slice Strength Parameters Pore Slice Forces on base [kN)
No. Pressurae Weight
c' [kPa) Tan phi [kPa) [kN) Normal Shear
1 0.1000 0.0 7.000 10.78 15.21 0.1980
2 0.1000 0.0 14.50 1.585 2.253  0.01414
3 3.000 0.0 15.02 1.652 1.651 0.3002
q 3.000 0.0 15.13 35.37 35.35 6.380
5 3.000 0.0 15.31 35.80 35,78 6.380
§ 3.000 0.0 15.50 36.23 36.21 6.380
? 3.000 0.0 15.68 36.66 36.64 6.380
8 3.000 0.0 15.86 37.09 37.07 6.380
) 3.000 0.0 16.05 37.52 37.50 6.380
10 3.000 0.0 16.23 37.95 37.94 6.380
11 3.000 0.0 16.42 38.38 38.37 6.390
12 3.000 0.0 16.60 38.81 38,80 6.380
13 3.000 0.0 16.79 30,25 39.23 6.380
14 3.000 0.0 16.97 39.68 39.66 6.380
15 3.000 0.0 17.15 40.11 40.09 6.380
16 3.000 0.0 17.34 40.54 40.52 6.360
17 3.000 0.0 17.52 40.97 40.95 6.380
18 3.000 0.0 17,71 41.40 41.38 6.380
19 3.000 0.0 17.8¢9 41.83 41.82 6.380
20 3.000 0.0 18.08 42.26 42.25 6.360
21 3,000 0.0 19.26 42,69 42.68 6.380 B
22 3.000 0.0 18.44 43.12 33,11 §.380 4
23 3.000 0.0 18.63 43.55 43.54 §.380
24 3.000 0.0 18.81 43.98 43.97 6.380
Program SLOPE Version 17.9¢ Copyright © 1997-2003 Qasys Ltd ﬁﬁage 2
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O Job Ne. Shest No. Rav,
aS ;/S 114662 F\tl
Corrib Drg. Ref.
Peat stability - 100m slip length - 40deg wedge
Made by Date Data Chacked
CH 05-Dec-2003  Corrib BA4.sid ci1
25 3.000 0.0 19,00 49.41 44.40 6.380
26 3.000 0.0 19.18 44.85 44.83 6.380
27 3.000 a.0 19.36 45.28 45.26 6.380
28 3.000 0.0 15.55 45.71 45.70 6.380
29 3.000 0.0 19.73 46.14 46.13 6.380
30 3.000 0.0 19,62 46.57 46.56 6.380
31 3.000 D.0 20.10 47.00 46,99 6.380
32 3.000 0.0 20.2¢9 47.43 47.42 6.360
33 3.000 0.0 20.47 47.86 47.85 6.380
34 3.000 0.0 20.65 48.29 48.28 £.380
35 3.000 0.0 20.84 48.72 48.71 6.360
36 3.000 0.0 21.02 49.15% 49.14 6.380
k) 3.000 0.0 21.21 49,58 49.57 6.380
38 3.000 0.0 21.39 50.02 50.01 6.380
39 3.000 0.0 21,58 50.45 50.44 6.380
40 3.000 0.0 21.76 50.88 50.87 6.380
41 3.000 0.0 21.94 51.31 51.30 6. 380
42 3.000 0.0 22,13 51.74 51.73 6,380
43 3.000 0.0 22.31 52,17 52.16 6.380
44 3.000 0.0 22.50 52.60 52.59 6.380
45 3.000Q 0.0 22.68 53.03 53.02 6.380
16 3.000 0.0 22.87 53.46 53.45 6.380
47 3.000 0.0 23.05 53.89 53.89 6.380
48 3.000 0.0 23.23 54.32 54,232 6.380
49 3.000 0.0 23.42 $4.75 54.75 6.380
50 3.000 0.0 23.60 55.19 55.18 6.280
51 3.000 0.0 20.73 34.67 37.20 4,\&2
52 3.000 0.0 14.81 24.76 26.66 . 852
53 3,000 0.0 8.BE6 14.86 16.13  O°4.852
54 3.000 0.0 2.962 4.952 5.5@3‘,@ 4.852
S
Slice Surface Load [kPa) Watar Pressura on 00?? Q/b\
no. ground surface [kPaR
Vart Horiz Vert Horii\Q K
1 0.0 0.0 0.0 ;\\Zg@o
2 0.0 0.0 0.0 (&é’o .0
3 0.0 0.0 0.0 ¢ 0.0
4 ¢.0 0.0 0.0, O 0.0
5 0.0 0.0 0.0 0.0
6 0.0 0.0 0.6.° 0.0
7 0.0 0.0 ﬁ 0.0
B 0.0 0.0 &0 0.0
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 n0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
13 0.0 0.0 ¢.0 6.0
14 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
117 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 p.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
3¢ 6.0 0.0 0.0 0.0
40 0.0 0.0 0.0 0.0
41 0.0 0.0 0.0 0.0
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Corrib Onshore Terminal
Slope geometric data

Job No. 114662

Sheet 111 Wil

Made by: CH Chkd:..GH

Slope length L = 100 m
Passive wedge angle 6= 45 degs
Ground surface Peat surface
a 1.8 i) 2
y0 101.5 y0 100
x0 0 x0 0
X 800 X 500
y B0.55126 y 82.53962
x1 0
N 101.5
x2 0
y2 100
x3 100  |Setlength
v3 95.50792
x5 190.6397 |ground surface x at y=y3 ]
&.
NS
— _ &
Ground profile Peat profile Slip surf:
X y X y x _ST% y
-20  ]102,0237] -20 100 15> 101.5
0 101.5 0 100 SO 100
190.6397 | 86.50792 500 82.53962 | 100 96.50792
71 12,3125 65.52084
P
NN
<<0\ \\‘&\Q
N
\Q
-] 9063973 é,;\\o
L2 2.312919 &
8 25__|Set angls
x4 102.3129 |Intersection of slip surface with
y4 98.82084 |ground surface
¥ 45
x1 -1.5
yi 101.5
105
| —— Ground surface
. —— Slip Surface
E j
g \
-
95 |
-50 0 50 100 150

Distance {m)
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1040 ° g 2
102.0 !m‘gu.wz‘.oy
Woozmnamss)
"v'.‘-...‘
L . \-..‘.._ :
100.0 L R o@
T, \Qé
.-.,___.. &
‘g&ﬁ. *
& <O M192,3,98.82)
O 3 \& .-."'-.,
SN
Q&
98.00 & é} s
> 8
£ :
S i
OIRN ..
QQOQ\
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X
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O
94.00
92.00
-20.00 20.00 60.00 100.0 140.0 180.0
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O Job No, Sheat No. Rav.
as’ys 114662 ¥t )
L.
Corrib Drg. Ref. -
Peat stability - 100m slip length - 45deg wedge
Madea by Datm Data Checked
1 CH 05-Dec-2003 Corrib BAS.sld
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iteratiens: 100
Material properties
HNo. Description Unit Weight Shear Strength
Paramaters
Above GWL Belew GWL Phi or c or ' -
Phio0
[kN/m3] [EN/m3) [*] {kPa]
1l peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained & 0.0 0.01000
NS
Coordinates of top of soil strata é
Stratum Material X =-=>
~-20.00 -1,500 =-0.1000 é\% 0.1000 100.0 102.3
1 1 102.0 101.5 . o?? ‘1 101.5 . 98.82
2 2 102.0 . 01.5¢5 &100. : 90. 00 .
GHLY - 102.0 101.5 Q\)&\} 101.5 101.5 . 9g.82
Slip - . 101.5 .ooé& 100.0 896,51 98.82
N
Stratum Material X =-> &\o
190.6 190.7 TS
1 1 96.51 L
2 2 90.00 90,00 N
GWL1 - 96.51 96.58
Slip - égf\\
&
O
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suection: 0.0 [m) .
Unit weight of water: 10.00 kiN/m* /
Number of phreatic surfaces: 1 g
RESULTS OF ANALYSIS
Slip Centre Radius Slip Commant/ Disturbing Restoring
Weight FoS Moment Moment
X [m] y [m) [m) [kN] [kN m) [kN m}
68.62 B805.7 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at (68.62,805.7) Radius 0.0m
Iterations: 5 Horiz acceleration [%g]: 0.0
Net vertical force (kN): 0.0 Slip weight [kN) 2173.
Net horiz force (kN]): 13.35E-6 Disturbing moment [kN m): 56.60
Restoring moment [kN m): 314.3
Factor of Safety: 5.552
Slip surface cooxdinates Pore Interslice forces
Pressure {kN]
Point x [m] y [m] u [kPa) T E E{u)
1 -1.500 101.5 0.0 0.0 0.0 0.0
2 =-0.1000 100.1 i4.00 0.0 10,77 9.800
3 0.0 100.0 15.00 0.0 12.37 11.25
9 0.1000 100.0 15.03 0.0 12,37 11.30 b
5 2.139 99,93 15.21 0.0 12.45 11.57 7
8 4.178 698,85 15.39 0.0 12.55 11.84
7 8.216 02,78 15,357 6.0 12,06 12.11
B 8.255 85,71 15.74 0.0 12.78 12.3%
Program SLOPE Version 17,8 Copyright © 1997-2003 Oasys Ltd Page 1
Slope Stabllity Analysis Printed 08-Dec-2003 Time 19
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O Job No. Sheet No. Rev.
asys 114662 _—
Corrib Drg. Ref.
Peat stability « 100m slip leagth - 45deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib BAS.sld CH -
9 10.29 98.64 15.92 0.0 12,82 12.67
10 12.33 99,57 16.10 0.0 13.06 12.95
11 14.37 99.50 16.27 0.0 13.23 13.24
12 16.41 99.43 16.45 0.0 13.41 13.53
13 18.45 99.36 16.83 0.0 13.60 13,82
14 2048 2020 1580 02 I3-86 1432
15 22.53 99.21 16.98 0.0 13.02 14.42
16 24.57 9%.14 17.16 0.0 14,26 14.72
17 26.60 99.07 17.34 0.0 14.50 15.03
18 28.64 99.00 17.51 0.0 14.76 15.33
19 30.08 ©8.93 17.69 0.0 15.04 15.65
20 32.72 98.86 17.87 0.0 15,33 15.96
21 34.76 98.79 18.04 0.0 15.63 16.28
22 36.80 98,72 18.22 0.0 15.94 16.60
23 3B.84 98.64 18.40 0.0 16.27 16.92
24 40.88 96.57 18.57 0.0 16.62 17.25
25 42.91 98.50 18.75 0.0 16.98 17.58
26 44.95 99.43 18.93 0.0 17.35 17.91
27 46.99 98.36 19,10 0.0 17.73 18.25
28 49.03 98,29 19.28 0.0 18.13 18.59
29 51.07 98,22 19.46 0.0 18.55 18.93
30 53.11 98.15 19.64 0.0 18.97 19.28
3l 55.15 28.08 19.81 0.0 19.431 19.63
32 57.19 98.00 19.99 0.0 19.87 19.98
33 59.22 97.893 20.17 0.0 20.34 20.33
32 61.26 97.86 20.34 0.0 20.82 4?’20'69
35 63.30 97.79 20.52 0.0 21.31 ¥ 21.05
36 65.34 97.72 20.70 0.0 21.82 (@&  21.42
3 67.38 97.65 20.87 0.0 22.35 & 21.79
38 69,42 57.58 21.05 0.0 BEY 22.16
39 71.46 97.51 21.23 0.0 3M4 22.53
40 73.50 97.43 21.41 0.0 & .00 22.91
41 75.53 97.36 21.58 0.0 R §24.58 23.29
42 77.57 97.29 21.76 0 & 25.18 23.67
43 79.61 97.22 21.94 Rod - 25.78 24.08
44 81.65 97.15 22.11 465Q§3 26.40 24.45
45 B83.69 97.08 22,29 OO0 27.04 24.84
46 B85.73 97.01 22.47 (& Oo.0 27.69 25.24
47 87.17 96.94  22.64 < 0.0 28.35 25.64
48 89.81 86.87 22.82\0 0.0 29.03 26.04
a9 91.84 96.79 23.00° 0.0 29.72 26.44
S50 93.88 896.72 23§%§ 0.0 30.42 26.85
51 95.92 96.65 2335 0.0 31.14 27.27
52 97.96 96.58 3.53 0.0 31.87 27.68
53 100.0 96.51 23.71 0.0 32.61 28,10
54 101.2 97.67 11.85 0.0 8.778 7.024
55 102.3 98.82 0.0 0.0 13.35E-6 0.0
Slice Strength Parameters Pora Slice Forces on base [kN]
No, Prassura Weight
c' [kPal Tan phi [kPa) [EN] Normal Shear
1 0.01000 0.0 7.000 10.78 15.24  0.01980
2 0.01000 0.0 14.50 1.595 2.255 0.001414
3 3.000 0.0 15.02 1.652 1.651 0.3002
4 3.000 0.0 15.12 33.92 33.90 6.120
5 3.000 0.0 15.30 34.31 34.30 6.120
6 3.000 0.0 15.48 34.71 34.69 6.120
7 3.000 c.0 15.65 3s.11 35.09 6.120
8 3.000 6.0 15.83 35.50 35.49 6.120
9 3.000 0.0 16,01 35.90 35.88 6.120
10 3.000 0.0 16.19 36.30 36.28 6.120
i1 3.000 0.0 16.36 36.69 36.68 6.120
12 3.000 0.0 16.54 37.09 37.08 6.120
13 3.000 0.0 16.72 37.49 37.47 6.120
14 3.000 0.0 16.89 37.88 37.87 6.120
15 3.000 0.0 17.07 36.28 38.27 6.120
16 3.000 0.0 17.25 38.68 38.66 6.120
17 3.000 0.0 17.42 39.08 39.06 6.120
18 3.000 0.0 17.60 39.47 39.46 6.120
12 3.000 0.0 17.78 39.87 39.85 6,120
20 3.000 0.0 17.95 40.27 40.25 6.120
2 3.000 0.0 18.13 40.66 40.65 6.120
22 3.000 8.0 18.31 11.08 41.05 6.120
23 3.000 0.0 15.4¢ 41.46 41.44 6.120
24 3.000 0.0 18,668 41.8% 41.94 €.120
Program SLOPE Vearsion 17.9 Copyright ® 1997-2003 Qasys Ltd Page 2
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Slice Surface Load [kPa) Water Prassure o
no. ground surface&&‘]é}

O Job No. Shest No, Rev.
asys e
114662 Fue P
Corrib Drg. Ref, - -
Peat stability - 100m slip length - 45deg wedge R T —_— S
CH 05-Dec-2003 Comb 8ASsd 4 °

25 3.000 0.0 18.84 42.25 42,24 6.120

26 3.000 0.0 19.02 42.65 42.63 6.120

21 3.000 0.0 19.19 43.04 43.03 6.120

29 3.000 0.0 19.37 43.44 43.43 6.220

29 3.000 0.0 19.55 413.84 43.83 6.120

30 3.000 0.0 19,72 44.23 44,22 6.120

)| 3.000 0.0 15.90 44,63 44.62 6,120

32 3.000 0.0 20.08 45,03 45.02 6.120

33 3.000 0.0 20,26 45.42 45.41 6.120

34 3.000 0.0 20.43 45.82 45.81 6.120

35 3.000 0.0 20.61 46.22 46.21 6.120

36 3.000 0.0 20.79 46.62 46.61 6.120

37 3.000 0.0 20.96 47.01 47.00 £.120

38 3.000 0.0 21.14 47.41 47.40 6.120

9 3.000 0.0 21,32 47.81 47.80 6.120

40 3.000 0.0 21.49 48.20 4B.19 6.120

41 3.000 0.0 21.67 48.60 4B.59 6.120

42 3.000 0.0 21.85 49.00 48,99 6.120

43 3.000 0.0 22.02 49.39 49,39 6.120

44 3.000 0.0 22.20 49.79 49.78 6.120 J

45 3.000 0.0 22.38 50.19 50.18 6.120 :

46 3.000 0.0 22.56 50.58 50.58 6.120 H

47 3.000 0.0 22.73 50.98 50.97 6.120

48 3.000 0.0 22.91 51,38 51.37 6.120

49 3.000 0.0 23.09 51.717 51.77 6.13

50 3.000 0.0 23.26 52.17 52.16 65820

51 3.000 0.0 23.44 52.57 52.56 %§$.120

52 3.000 0.0 23.62 52.87 52.96 & 6.120

53 3,000 0.0 17.78 22.59 Qgé 4.900

54 3.000 0.0 5.926 7.529 é%,$3§ 4.900

Program SLOPE Version 17.53 Copyright © 1997-2003 Oasys Ltd
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&

O Job No. Sheet No. Rev.
asys 114662 ¥
Corrib Drg. Ref.
Peat stability - 100m slip length - 45deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib BBS.sld  (* 4
General Parametexs
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu ({(Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
Ra. Dascription Unit Weight Shear Strength
Parameters
Above GWL Below GWL Phi or e or cbD*
Phil
[kN/m3]) [kN/m3} ") [kPa)
1l peat 1 11.00 11.00 Undrained .0 3.000
2 peat 2 11.00 11.00 Undrained 0.0 3.000
Coordinataes of top of soil strata é\\’@
Stratum Material X ==> Ov‘&
-20.00 =-1.500 -0.1000 0@ 0.1000 100.0 102.3
1 1 102.0 101.5 . QQ\%; 101.5 5 98.82
2 2 102.0 . 101.5 g’p@%&.u 30.00 . .
GWL1 - 102.0 101.5 ‘QO'\\ 01.5% 101.5 . 98.82
slip - . 101.5 Qﬁ@ 100.0 96.51 98.82
) é}
Stratum Material X -=> @(',\\ S
190.6 190.7 K, O
1 1 96.51 . &8
s\ \Q
2 2 90.00 90.0&06\‘
GWL1 - 96.51 96.51 P
Slip - 5 f\o
&
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 (m)
Unit weight of water: 10.00 kN/m?
Number of phreatic surfaces: 1
RESULTS OF AMALYSIS
Slip Centra Radius 8lip Comment/ Disturbing Restoring
Waight Fos Moment Moment
® [m} y [m) im) {EN} [EN m) [kN m]
68.62 805.7 0.0
WORST CASE : WATER CASE 1 oF 1
Centre at (6B.62,805.7) Radius 0.0m
Iterations: 5 Horiz acceleration [%g}: 0.0
Net vertical force [kM]: 0.0 Slip weight [kN] 2173,
Net horiz force [kN): 14.31E-6 Disturbing moment [kN m]): 56.60
Resteoring moment (kN mj: 323.2
Factor of Safety: 5.710
Slip surface coordinates Pore Interalice forces
Pressura {kN]
Point x (m] y [m] u [kPa] T E Ef{u)
1 -1.500 101.5 0.0 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 9,300 9.800
3 0.0 100.0 15.00 ¢.0 10.80 11.25
4 0.1060 100.0 15.03 0.0 10.80 11.30
5 2,130 99.93 15.21 0.0 10.92 11.57
6 4.178 59,85 15,39 0.0 11.04 11.64
7 6.216 96.78 15.57 0.0 11.18 12,11
8 8.255 99,71 15.74 0.0 11.33 12,34
Program SLOPE Version 17.9 Copyright © 1997-2003 Qasys Lid Fage 1
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O ) Job No. Sheoat No. Rev.
asys 114662 TS0 o
Corrib Drg. Ref. N
Peat stability - 100m slip length - 45deg wedge de Tty e o= e
CH 05-Dec-2003 Corrib BB5.sld vt
9 10,29 99, 64 15.92 0.0 11.50 12.67
10 12,33 99.57 16.10 0.0 11.68 12.95
11 14.37 99,50 16.27 0.0 11.87 13.24
12 16,41 99.43 16.45 0.0 12.08 13.53
13 18.45 99,36 16.63 0.0 12,30 13.82
14 20.49 99,28 16.80 0.0 12.54 14.12
15 22.53 99.21 16.98 0.0 12,79 14.42
16 24.57 99,14 17.16 0.0 13.05 14.72
17 26.60 99,07 17.34 0.0 13.33 15.03
18 28.64 99,00 17.51 9.0 13.62 15.33
19 30.68 98,93 17.69 0.0 13.93 15.65
20 32.72 08.86 17.87 0.0 14.25 15,96
21 34.76 98.79 18.04 0.0 14.58 16.28
22 36.80 98.72 18.22 0.0 14,93 16.60
23 368.84 98.64 18,40 0.0 15.29 16.92
24 40.88 58.57 18.57 0.0 15.66 17.25
25 42.91 98,50 18.75 0.0 16.05 17.58
26 44,95 98.43 18.93 0.0 16.45 17.91
27 16, 99 98.36 19.10 0.0 16.87 18.25
2B 49.03 98.29 19.28 0.0 17.30 18.59 =
29 51.07 98.22 |, 19.46 0.0 17.74 18.93 =Sy
30 53.11 98.15 19.64 0.0 18.20 19.28 N
31 55.15 98.08 19.81 0.0 18.67 19.63
32 57.19 98.00 19.99 0.0 18.18 15.98
33 59.22 97.93 20.17 0.0 19.65 20,33
34 61.26 97.86 20,34 0.0 20.17 & 20.69
35 £3.30 97,79 20.52 0.0 20.69 %§5 21.05
36 65.34 97.72 20.70 0.0 21.24 3 21.42
37 £7.38 97.65 20,87 0.0 g 21.79
38 69.42 97.58 21.08 0.0 6 22.16
39 71.46 97.51 21.23 0.0 4&2%2.94 22.53
40 73.50 97.43 21.41 o.o¢§5§ 3.54 22.91
a1 75.53 97.36 21.58 0.8 &Y 24.15 23.29
42 77.57 97.29 21.76 S 24,77 23.67
43 9. 61 97.22 21.94 Sod 25.41 24.06
44 81.65 97.15 22,11 RH.0 26.06 24.45
45 83,69 97.08 22,29, 59 0.0 26.72 24.84
46 85.73 97.01 22.47€ S 0.0 27.40 25.24
47 87.77 96.94 22.64\69 0.0 28.10 25.64
48 89.81 96.87 22,80 a.0 28.80 26.04
49 91.84 96.79 23 0.0 29.52 26.44
50 93.88 96,72 @Fﬁlv 0.0 30.26 26.85
51 95,92 96.65 3.3% 0.0 31.01 27.27
52 97.96 96.58 23.53 0.0 l.n 27.68
53 100.0 96.51 23.Mn 0.0 32.55 28,10
54 101.2 97.67 11.85 0.0 B.743 7.024 oy
55 102.3 98.82 0.0 0.0 14,31E-6 0.0 {
Slice Strength Parameters Pora Slice Forces on base [kN]
No. Pressure Weight
c' [kPa] Tan phi {kPa) {kN) Normal Shear
1 3.000 0.0 7.000 10.78 14.21 5.940
2 3.000 0.0 14.50 1.595 2.181 0.4243
3 3.000 0.0 15.02 1.652 1.651 0.3002
9 3.000 0.0 15.12 33.92 33.90 6.120
5 3.000 0.0 15.30 34.31 34.30 6.120
6 3.000 0.0 15.48 34.71 34.69 6.120
7 3.000 0.0 15.65 35.11 35.09 §.120
8 3.000 0.0 15.83 35,50 35.49 6.120
9 3.000 0.0 16.01 35.90 35.89 6.120
10 3.000 0.0 16.19 36.30 36.28 6.120
11 3.000 0.0 16.36 36.69 36.68 6.120
12 3.000 0.0 16.54 37.09 37.08 6.120
13 3.000 0.0 16.72 37.49 37.47 6.120
14 3.000 9.0 16.89 37.88 37.87 §.120
15 3.000 0.0 17.07 38.28 38.27 6.120
16 3.000 0.0 17.25 38.68 36.66 6.120
17 3.000 0.0 17.42 39.08 39.06 6.120
18 3.000 0.0 17.60 39.47 39.46 £.120
19 3,000 0.0 17.78 39.87 35.86 6.120
20 3.000 6.0 17.95 40.27 40.25 6.120
21 3.000 0.0 16.13 40.66 40.65 6.120
23 3.000 0.0 18.31 41.06 41.05 £.120 i
23 3.000 0.0 18.49 41.4%8 41.44 6.120
24 3.000 0.0 18.66 41.8% 41.84 §.170
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O Job No., Sheeat No. Rev.
asys 114662 Ba\
Corrib Org. Ref.
Peat stability - 100m slip length - 45deg wedge
Made by Date Data Checked
CH 05-Dec-2003  Corrlb BBS5.sid cH
25 3.000 0.0 18.84 42.25 42.24 6.120
26 3.000 0.0 18,02 42,65 42.64 6.120
27 3.000 0.0 19.1% 43,04 43.03 6.120
28 3.000 0.0 19.37 43.44 43.43 6.120
29 3.000 0.0 19.55 43.84 43.83 6.120
30 3.000 0.0 19.72 44.23 49,22 6.120
31 3.000 D.D 19,90 44.63 44.62 6.120
32 3.000 0.0 20.08 45.03 45.02 65.120
33 3.000 0.0 20.286 45.42 45.42 6.120
34 3.000 0.0 20.43 45.82 45,81 6.120
35 3.000 0.0 20.61 46,22 46.21 6.120
36 3.000 0.0 20.79 46.62 46.61 6.120
37 3.000 0.0 20,96 47.01 47.00 6.120
38 3.000 0.0 21.14 47.41 47.40 6.120
39 3.000 0.0 21.32 47.81 47.80 6.120
40 3.000 0.0 21.49 48.20 48.19 6.120
41 3.000 0.0 21,687 48,60 48.59 6.120
42 3.000 0.0 21.85 49,00 48.99 6.120
43 3.000 0.0 22.02 49.3% 49,39 6.120
44 3.000 0.0 22.20 49.79 49.78 6.120
15 3.000 0.0 22.38 50.19 50,18 6,120
16 3.000 0.0 22.56 50.58 50.58 6.120
17 3.000 0.0 22.13 50.98 50.97 6.120
48 3.000 0.0 22.91 51.38 51.37 6.120
49 3.000 0.0 23.09 51.77 51.77 6.120
50 3.000 0.0 23.26 52.17 §2.17 6.120
51 3.000 0.0 23.44 52.57 52.56 6 220
52 3.000 0.0 23.62 52.97 52.96 6.120
53 3.000 0.0 17.78 22.59 32.80 6\6\4.900
54 3.000 0.0 5.926 7.52% 11.87 &) 4.900
Y
Slice Surface Load [kPa) Water Pressure on oo?? Q‘S\
no. ground surface [kpsp @K
Vert Horiz Vert Horii\Q K
1 0.0 0.0 0.0 2o
2 0.0 0.0 0.0 & @0
3 0.0 0.0 0.0 K& 0.0
[] 0.0 0.0 0.05 & 0.0
5 0.0 0.0 0.6C 8 0.0
6 0.0 0.0 0.0 0.0
7 ¢.0 0.0 () 0.0
8 0.0 0.0 .0 0.0
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 a.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
3z 0.0 0.0 0.0 0.0
a3 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
s 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
3@ 0.0 0.0 0.0 6.0
50 0.0 0.0 0.0 0.0
41 0.0 0.0 0.0 0.0
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aS yS 114662 v 3"&
Corrib Drg. Ref.
Peat stability - 100m slip length - 50deg wedge
Made by Data Data Checked
CH 05-Dec-2003 Corrib BBE.sld CAt
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O Job No. Sheet No. Rev.

A) 114662 TSy "
Corrib Drg. Ref. d
Peat stability - 100m slip length - S0deg wedge

Made by Date Data Checked
CH 05-Dec-2003 Cotrib BB6.sid
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
Ho, Dascription Unit Weight Shear Strength
Parametersa
Above GWL Balow GWL Phi or ¢ or e0°' I
PhiO0 !
(kN/m3)  [kN/m3] " (kPa)
1 peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11,00 Undrained & 6.0 3.000
NS
Coordinates of top of soil strata <@
Stratum Material X -=> &
-20.00 -1.500 =0.1000 &*@% 0.1000 100.0 101.9
1 1 102.0 101.5 . LOudl.s 10%.5 . 99.83
2 2 102.0 . 101.5005?@6100.0 80.00 . .
GHL1 - 102.0 101.5 S 101.5 101.5 . 98.83
5lip - 101.5 QL& 100.0 . 96.51 96.83
N
Stratum Material X ~-> R
190.6 190.7 O
1 1 96.51 S A‘\\Q
2 2 90.00 90.08‘0&
GWL1 - 96.51 96.53
. 5lip - . oﬁ"\\‘ '
N
O
Groundwatex
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m] |
Unit weight of water: 10.00 kN/m? ;
Humber of phreatic surfaces: 1 -
RESULTS OF AMNALYSIS
Slip Centra Radius 8lip Comment/ Disturbing Restoring
Waight Fo$ Momant: Moment
x [m) y [m} [m] [EN] {kN m] [kl m}
68,31 800.8 0.0
WORST CASE : WATER CASE 1 QF 1
Centre at (66.31,800.8} Radius 0.0m
Iterations: 5 Horiz acceleration {%gj: 0.0
Net vertical force (kN]: 0.0 Slip weight {kN] 2168.
Net horiz force [kN}: 13.35E-6 Disturbing moment [kN m]: 56.48B
Restoring moment [EN m]: 323.5
Factor of Safaty: 5.728
5lip surface coordinates Pora Interslice forces
Prassure [kN]
Point x {m] y [m] u [kPa] T E Efu)
1 -1.50 101.5 0.0 ¢.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 9.314 5.800
3 0.0 100.0 15.00 0.0 10.€0 11.2%
4 0.1000 100.0 15.03 0.0 10.81 11.30 "
5 2,139 99,93 15,21 0.0 10,82 11.57 )
6 4.178 99,85 15.39 0.0 11.05 11.84
7 6.216 29,78 15.57 0.0 11.1¢9 12,12
8 §.255 98,71 15,74 0.0 11.35 12,30
Program SLOPE Version 17.9 Copyright © 1957-2003 Oasys Ltd Page 1
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O Job No, Shesat No. Rev.
as VS 114662 FsSS
Corrib Drg. Ref.
Peat stability - 100m slip length - 50deg wedge gy T — ——
CH 05-Dec-2003 Corrlb BB6.sid .
) 10.29 99,64 15.92 0.0 11.52 12.67
10 12.33 99.57 16.10 0.0 11.70 12.96
11 14,37 99,50 16.27 0.0 11.90 13.24
12 16.41 99.43 16.45 0.0 12.11 13.53
13 18.45 99.36 16.63 0.0 12.34 13.83
14 20.49 99,28 16.81 0.0 12.58 14,12
15 22.53 99,21 16.98 0.0 12.83 14.42
16 24.57 99.14 17.16 0.0 13.10 14.72
17 26,60 99,07 17.34 0.0 13.38 15.03
18 28.64 99.00 17.51 0.0 13.67 15.34
19 30.68 98.93 17.69 0.0 13.98 15.65
20 32,72 96.86 17.87 0.0 14.31 15.96
21 34.76 9B.79 18.04 0.0 14.64 16.28
22 36.80 98.72 18.22 0.0 14,99 16.60
23 36.84 98. 64 18.40 0.0 15.36 16.93
24 40.88 98,57 18.58 0.0 15,73 17.25
25 42,91 98,50 18.75 0.0 16.13 17.58
26 44.95 98.43 18.93 0.0 16.53 17.92
27 46.99 98.36 19.11 0.0 16.95 18.25
28 49.03 98,29 19.28 0.0 17.38 18.59
29 51.07 98.22 19.456 0.0 17.83 18.94
30 53,11 98.15 19.64 0.0 18.29 19.28
31 55,15 98.08 19.82 0.0 18.77 19.63
32 57.19 98.00 19.99 0.0 19.28 19.99
33 59,22 97.93 20.17 0.0 19.76 20.34
34 61.26 97.86 20.35 0.0 20.28 20.70
35 63.30 97.79 20.52 0.0 20.81 ¥ 21.06
36 65.34 97.72 20.70 0.0 21.35 & 21.43
37 67.38 97.65 20.88 0.0 21.91 & 21.79
38 €9.42 97.58 21.06 0.0 224 22,17
39 71.46 97.51 21.23 0.0 &30 22.54
40 73.50 97.43 21.41 0.0 2367 22.92
a1 75.53 97.36 21.59 0.0 P &1.28 23.30
42 77.57 97.28% 21.76 0,8 ¢ 24.91 23.68
a3 79.61 97.22 21.94 0504 25.55 24.07
44 81,65 97.15 22.12 & 26.20 24.48
45 83.69 97.08 22.29 KRB0 26.87 24.85
46 85.73 97.01 22.47 N $0.0 27.55 25.25
47 87.77 96.94 22.65Q’<§ 0.0 28.25 25.65
48 89.81 96.87 22.83, & 0.0 28.96 26.05
49 91.84 96.79 23,000 0.0 28.69 26.46
50 93.88 96,72 234§h 0.0 30.42 26.87
51 95.92 96.65 égk 6 0.0 31.18 27.28
52 97.96 96.58 .53 0.0 31.94 27.69
53 100.0 96,51 23.1m 0.0 32.72 28.11
54 101.0 97.67 11.86 0.0 8.797 7.028
55 101.9 98.83 0.0 0.0 13.35E-6 0.0
Slice Strength Parameters Pora Slice Forcas on base [kN}
No. Pressura Weight
c' [kPa) Tan phi {kPa) [kN] Neormal Shear
1 3.000 0.0 7.000 10.78 14.21 5.940
2 3.000 0.0 14.50 1.595 2.182 0.4243
3 3.000 0.0 15.02 1.652 1.651 0.3002
1 3.000 0.0 15.12 33.92 33.90 6.120
5 3.000 0.0 15.30 34.31 34.30 6.120
& 3.000 0.0 15.48 34.71 34.69 6.120
7 3.000 0.0 15.65 35.12 35.09 6.120
8 3.000 0.0 15,83 35.50 35.49 6.120
9 3.000 0.0 16.01 35,90 35,89 6.120
10 3.000 0.0 16.19 36.30 36.28 6.120
11 3.000 0.0 16.36 36.70 36.60 €.120
12 3.000 0.0 16.54 37.09 37.08 6.120
13 3.000 0.0 16.72 37.49 37.48 6.120
14 3.000 0.0 16.89 37.89 37.87 6.120
15 3.000 0.0 17.07 38.28 38.27 6.120
16 3.000 0.0 17.25 38.68 38.67 6.120
17 3.000 0.0 17.43 39.08 39.07 6.120
18 3.000 0.0 17.60 39.48 39.46 £.120
19 3.000 0.0 17.78 39.87 39.86 6.120
20 3.000 0.0 17.96 40.27 40.26 6.120
21 3.000 0.0 18.13 10.67 40.65 6.120
22 3.000 0.0 18.31 41.08 41.05 6.120
23 3,000 0.0 18.49 §1.46 41.45 5.120
24 3.000 0.0 18.66 41.8% 41.85 §.120
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O Job No Shest No. Rev.

V 114662 ‘ vs ¢ )
Corrib Drg. Ref. d
Peat stability - 100m slip length - 50deg wedge

Made by Date Data Checked
cH 05-Dec-2003 Corrlb BB6.sid fs)
25 3.000 0.0 18.84 42.26 42.24 6.120
26 3.000 0.0 19.02 42.65 42.64 6.120
27 3.000 0.0 19.20 43.05 43.04 6.120
28 3.000 0.0 19.37 43.45 43.44 6.120
29 3.000 0.0 19.55 43.84 43.83 6.120
k{i] 3.000 0.0 19.73 44,24 44.23 6.120
n 3.000 0.0 19.90 44.64 44.63 6.120
32 3.000 0.0 20.08 45.04 45.03 6.120
33 3.000 0.0 20.26 45.43 45.42 6.120
34 3.000 0.0 20.44 45,83 45.82 6.120
35 3.000 0.0 20.61 46.23 46,22 6.120
36 3.000 0.0 20.79 46.62 46.62 6.120
37 3.000 0.0 20.97 47.02 47.01 6.120
38 3.000 0.0 21.14 47.42 47.41 6.120
39 3.000 0.0 21.32 47.82 47.81 6.120
40 3.000 0.0 21.50 48.21 48.20 6.120
41 3.000 0.0 21.67 48.61 4B.60 6.120
42 3.000 0.0 21.85 49.01 49,00 6.120
43 3.000 6.0 22.03 49.40 45,40 6.120
44 3.000 0.0 22.21 19,80 49.79 6.120
45 3.000 0.0 22,38 50.20 50.19 6.120 g
46 3.000 0.0 22.56 50.59 50.59 6.120 4
47 3.000 0.0 22.74 50.%9 50.99 6.120
48 3.000 0.0 22.81 51.39 51.38 6.120
49 3.000 0.0 23.09 51.79 51,76 6.120
50 3.000 0.0 23.27 52.18 52.18 6820
51 3.000 0.0 23.45 52.58 52.58 7120
52 3.000 0.0 23.62 52.98 52,97 §56.120
53 3.000 0.0 17.78 19.087 30,59 & 4.546
54 3.000 0.0 5.928 6.358 1 504?9 4.546
Slice Surface Load [kPa] Water Pressure on R 0{@5
no. ground surface [ X
Vert Horiz Vert Bor\?g‘é \

1 0.0 0.0 0.0 & W.0

2 0.0 0.0 0.0 KO 0.0

3 0.0 0.0 0.0V § 0.0

4 0.0 0.0 0.6 QA‘ 0.0

5 0.0 0.0 o}gdp 0.0

6 0.0 0.0 g4 0.0

1 0.0 0.0 4§h0 0.0

8 0.0 0.0 SFo.o 0.0

9 0.0 0.0 C 0.0 0.0

10 0.0 0.0 0.0 0.0

11 0.0 0.0 0.0 0.0

12 0.0 0.0 0.0 0.0 .

13 0.0 0.0 0.0 0.0

14 0.0 0.0 n.o 0.0 4

15 0.0 6.0 0.0 0.0

16 0.0 0.0 0.0 0.0

17 0.0 0.0 0.0 0.0

18 0.0 0.0 0.0 0.0

19 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0

21 0.0 0.0 0.0 0.0

22 0.0 0.0 0.0 0.0

23 0.0 0.0 0.0 0.0

24 0.0 0.0 0.0 0.0

25 0.0 0.0 0.0 0.0

26 0.0 0.0 0.0 0.0

27 0.0 0.0 0.0 0.0

28 0.0 0.0 0.0 0.0

29 0.0 0.0 0.0 0.0

30 6.0 0.0 0.0 0.0

31 0.0 0.0 0.0 0.0

32 0.0 0.0 0.0 0.0

33 0.0 0.0 0.0 0.0

34 0.0 0.0 0.0 0.0

35 0.0 0.0 0.0 0.0

36 0.0 0.0 0.0 0.0

37 0.0 0.0 0.0 0.0

38 0.0 0.0 0.0 0.0

3@ 6.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0

11 0.0 0.0 0.0 0.0
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O Job No, Sheet No. Rev.
as VS 114662 £s7
Corrib Dro. Ref.
Peat stability - 100m slip length - 50deg wedge
Made by Date Data Checked
CH 05-Deac-2003 Cormrib BAS.sid
General Parameaters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Methed: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No. Paseription Unit Weight Shear Strength
Parameters
Above GWL Balow GWL Phi or c or c0'
Fhi0
[kN/m3) (kN/m3) *1 [kPa)
1 peat 1 11.00 11.00 Undrained 6.0 3.000
2 peat 2 11.00 11.00 Undrained 0.0 0.01000
Coordinates of top of soil strata 0@
Stratum Material X --> ,s\(\é‘
-20.00 =-1,500 -0.1000 O.QO 0.1000 100.0 101.9
1 1 102.0 101.5 . A0S 101.5 98.83
2 2 102.0 5 101.5 é? .0 90.00 .
GWLY - 102.0 101.5 - S ER0L.5 101.5 . 98.83
Slip - . 101.5 Qb&&\? 100.0 . 96.51  98.83
) é}
Stratum Material X ==> é'}\ \$°
190.6 190.7 S
1 1 96.51 PO
2 2 90.00 90.00° O
GWL1 - 96.51 96.51\00Q
Slip 5 f\o
&
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m)
Unit weight of water: 10.00 kN/m?
Number of phreatic surfaces: 1
RESULTS OF ANALYSIS
Slip Centre Radius Siip Comment/ Disturbing Restoring
Weight FoS Momant Moment
# [m]) y (m] [m] [kN]) [kN m}) [kN m)
68.31 B800.8 0.0
WORST CASE : WATER CASE 1 QF 1
Centre at (€8.31,800.8) Radins 0.0m
Iterations: 5 Horiz acceleration [%g): 0.0
Net vertical force (kN}: 0.0 Slip weight (kN] 2168.
Net horiz force [kN]: 18.12E-6 Disturbing moment {kN m): 56.48
Restoring moment (kN m}: 314.5
Factor of Safety: 5.569
Slip surface coordinates Pore Interslice forces
Pressure [kN}
Point X [(m) y [m] u [kPa]) T E Elu)
1 -1.500 101.5 0.0 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 10.77 8.800
3 0.0 100.0 15,00 0.0 12.37 11.25
q 0.1000 100.0 15.03 0.0 12,37 11.30
5 2.139 9,83 15.21 0.0 12.46 11.57
6 4.178 99,85 15.39 0.0 12.56 11.84
7 6.216 99,78 15.57 0.0 12.67 12,12
8 8.255 95,71 15.74 0.0 12.79 12.3¢
Program SLOPE Version 17.9 Copyright @ 1997-2003 Oasys Ltd Page 1
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O Job No. Sheet No, Rev.

V 114662 | ts% -
Corrib Drg. Ref. -
Peat stability - 100m slip length - 50deg wedge

Made by Data Data Checked .
CcH 05-Dec-2003 Corrib BAG.sld
9 10,29 99,64 15.92 0.0 12.93 12.67
10 12,33 99.57 16.10 0.0 13.09 12.96
11 14,37 99.50 16.27 0.0 13,25 13.24
12 16.41 99.43 16.45 0.0 13.43 13.53
13 18.45 99,36 16.63 0.0 13.63 13.93
14 20,49 99,28 16.81 0.0 13.84 14.12
15 22.53 99,21 16.98 0.0 14.06 14,42
i6 24.57 99,14 17.16 0.0 14,30 14.72
17 26.60 99,07 17.34 0.0 14.55 15.03
18 28.64 99.00 17.51 0.0 14.81 15.34
19 30,68 98.93 17.69 0.0 15.09 15.65
20 32.72 96.86 17.87 0.0 15.38 15.96
21 34.76 98.79 18.04 0.0 15.69 16.28
22 36,80 98.72 18.22 0.0 16,01 16.60
23 38.84 96.64 18.40 0.0 16.34 16.93
24 40.88 98.57 18.58 0.0 16.69 17.25
25 42,91 98.50 18.75 0.0 17.05 17.58
26 44,95 98.43 18.53 0.0 17.43 17.92
27 46.99 98.36 19.11 0.0 17.81 168.25
28 49.03 58.29 19.28 0.0 18.22 18.59 _
29 51.07 80,22 19.46 0.0 1B8.63 18.94 o
30 53.11 98.15 19.64 0.0 19.06 19.28 =
ki 55.15 58.08 19.82 0.0 19.51 19.63
32 57.19 908.00 19.99 0.0 19.97 19,99
k] 59,22 97.93 20.17 0.0 20.44 20.34
34 61.26 97.86 20.35 0.0 20.93  F 20.70
35 63.30 57.79 20.52 0.0 21.43 & 21.06
36 65.34 97.72 20.70 0.0 21.94 & 21.43
37 67.138 97.65 20.88 6.0 5? 21.79
38 69.42 97.58 21.06 0.0 %33 22.17
39 71.46 97.51 21.23 0.0 é& 22.54
40 73.50 97.43 21.41 0.0 4 13 22.92
41 75.53 97.36 21.5% 0. d$? 24.72 23.30
42 77.57 97.29 21.76 S 25.31 23.68
43 79.61 97.22 21.94 g 25.92 24.07
44 81.65 87.15 2212 &R, 0.0 26.55 24.46
45 83.69 97.08 22.28 (N §0.0 27.19 24.85
46 85.73 87.01 22, 47Q°¢§~ 0.0 27.84 25.25
47 87.77 86.94 22.65 0.0 28.50 25.65
48 89.81 96.87 22.8 0.0 29.18 26.05
49 91.84 96.79 23 0.0 29.88 26.46
50 93,88 96.72 c§$.1a 0.0 30,59 26.87
51 95,92 96.65 3.36 0.0 1.3 27.28
52 97.96 96.58 23.53 0.0 32.04 27.69
53 100.0 96.51 23.71 6.0 32.79 28.11
54 101.0 97.67 11.86 0.0 8.833 7.028 =
35 101.9 98,83 0.0 0.0 1B.12E-6 0.0
Slice Strength Paramaters Pore Slice Forces on base [kN]
No. Pressure Weight
c' [kPa) Tan phi [kPa) [kN] Normal Shear
1 0.01000 0.0 7.000 10.78 15.24  0.01980
2 0.01000 0.0 14.50 1.595 2,255 0.001414
3 3.000 0.0 15,02 1.652 1.651 0.3002
4 3.000 0.0 15.12 33.92 33.90 6.120
5 3.000 0.0 15.30 34.31 34.30 6.120
6 3.000 0.0 15.48 34.71 34.69 6.120
7 3.000 0.0 15.65 35.11 35.08 6.120
] 3.000 0.0 15.83 35.50 35.49 6.120
9 3.000 0.0 16.01 35.90 35.89 6.120
10 3.000 0.0 16.19 36.30 36.28 6.120
11 3.000 0.0 16.36 36.70 36.68 £.120
12 3.000 0.0 16.54 37.09 37.08 6.120
13 3.000 0.0 16.72 37.49 37.47 6.120
14 3.000 0.0 16.89 37.89 37.87 6.120
15 3.000 0.0 17.07 38.28 38.27 6.120
16 3,000 0.0 17.25 38.68 38.67 6.120
17 3.000 0.0 17.43 38.08 39.06 6.120
18 3.000 0.0 17.60 39,48 30,46 6.120
19 3.000 0.0 17.78 39.87 39.86 6.120
20 3.000 0.0 17.96 40.27 40.26 6.120
21 3.000 0.0 18,13 40,67 40.85 6.120 !
22 3.000 0.0 18.31 41.06 41.05 6.120 o=
23 3.000 0.0 18,49 41.46 41,45 6.120
24 3.000 0.0 18.66 41.86 41.85 6.120
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O Job No, Sheet No. Rev.
asys 114662 rsy
Corrib Drg. Rel.
Peat stability - 100m slip length - 50deg wedge
Mads by Date Data Checked
CH 05-Dec-2003 Corrib BAS,sld e
25 3.000 0.0 18.84 42.26 42,29 6.120
26 3.000 0.0 19.02 42.85 42,064 6.120
27 3.000 0.0 19,20 43.05 43.04 6.120
28 3.000 0.0 19.317 43.45 43.44 6.120
28 3.000 0.0 19.55 43.84 ~43,83 6.120
30 3.000 0.0 18.73 44.24 44.23 6.120
31 3.000 0.0 19.90 44.64 44.63 6.120
32 3.000 0.0 20.08 45,04 45.02 €.120
33 3.000 0.0 20.26 45,43 45.42 6.120
34 3.000 0.0 20.44 45.83 45.82 6.120
35 3.000 0.0 20.61 46.23 46,22 6.120
36 3.000 0.0 20.79 46,62 46.61 6.120
37 3J.000 0.0 20,97 47.02 47.01 6.120
38 3.000 0.0 21.14 47.42 47,41 6.120
33 3.000 0.0 21.32 47.82 47.81 6.120
40 3.000 0.0 21.50 48.21 48.20 6.120
11 3.000 0.0 21.67 48.61 48.60 6.120
42 3.000 0.0 21.85 49.01 49.00 6.120
13 3.000 0.0 22.03 49.40 49.40 6.120
14 3.000 0.0 22.21 49.80 49.79 6.120
45 3.000 0.0 22.38 50,20 50.19 6.120
46 3.000 0.0 22.56 50.59 50.59 6.120
47 3.000 0.0 22.14 50.99 50.98 6.120
48 3.000 0.0 22.91 51.39 51.38 6.120
LE 3.000 0.0 23.09 51.79 51.78 6.120
50 3.000 0.0 23.27 §2.18 52.18 6.120
51 3.000 0.0 23.45 52.58 52.57 ] (]
52 3.000 0.0 23.62 52.98 $2.97 8.120
53 3.000 0.0 17.78 19.07 30.61 N4.546
54 3.000 0.0 5.928 6.358 10.88 () 4.546
&
Slice Surface Load [kPa) Water Pressure on og"? @S\
no. ground suxface [kPwo \>§
Vert Horiz Vert Hozi%Q &
1 0.0 0.0 0.0 000
2 0.0 0.0 0.0 & $.0
3 0.0 0.0 0.0 RxO0.0
1 0.0 0.0 0.0 O 0.0
5 0.0 0.0 0.0 & 0.0
6 0.0 0.0 0.0 © 0.0
7 0.0 0.0 0.0 0.0
8 0.0 0.0 . 0 0.0
8 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0
14 0.0 6.0 0.0 0.0
15 0.0 6.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 6.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
3o 0.0 0.0 0.0 0.0
40 0.0 0.0 0.0 0.0
41 0.0 0.0 0.0 0.0
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O Job No. Sheet Na, Rev.
aS PS 114662 Fbl %
{
Corrib Drg. Rel, -
Peat stability - 500m slip length - infinite slope sy — e D
CH 05-Dec-2003 Corrib CCA.sld
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu ({Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No. Description Unit Weight Sheaxr Strangth
Parametars
Above GWL Below GWL Phi or ¢ or c0' ]
Phid = |
[kN/m3] [kN/m3) ") [kPa)
1 peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained 2 0.0 3.000
Coordinates of top of soil strata K\éo
Stratum Material X -—>
~20.00  -1,500 -0.1000 @@ 0.1000 499.9 500.0
1 1 102.0 101.5 O 101.5 88.41 82.54
2 2 102.0 5 101. 5 S 00 0 80.00 . 80.00
GWL1 - 102.0 . 101 3&@ 101.5 101.5 B8.41 B82.54
Slip - . 101.5 Q& 100.0 . . 82.54
. WO @
Stratum Material X ~--> &N
& S
500.1 @
1 1 80.00 <<o\ A\O’
2 2 80.00 &
GHL1 - 80.00 6\0
Slip = . §
&
O
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m) J
Unit weight of water: 10.00 %kN/m’ .3
Number of phreatic surfaces: 1 -
RESULTS OF ANALYSIS
Slip Centra Radius 5lip Comment/ Disturbing Restoring
Weight FaS Moment Moment
% [m]) y [m) [m] (kN] {kN m) [N m)
1B33. 41980, 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at {1833.,41980.) Radius 0.0m
Iterations: 5 Horiz acceleration [%g}: 0.0
Net vertical force (kN): 0.0 Slip weight [kN) 20280,
Net horiz force [kN]: -21.07E-6 Disturbing moment (kN m]: 720.3
Restoring moment {kN m]: 1511,
Factor of Safety: 2.098
Slip surface coordinates Pore Interslice forces
Pressure [kN]
Point ¥ (mi y [m] u [kPa} T E Efu)
1 ~1.500 101.5% 0.3658 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 7.032 9.800
3 0.0 100.0 15.00 0.0 8.340 11.25
4 0.1000 100.0 15.03 0.0 8.25% 11.30 |
5 10.10 99,65 15.91 0.0 =-D.1182 12,65 ot
6 20.09 99,30 16.78 0.0 -8.156 14.08 v
k) 30.009 98.495 17.485 0.0 -15.86 15.58
8 40.08 9B.60 158.53 0.0 -23.23 17.16
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O Job No. Sheeat No. Rev,
asys 114662 e
Corrib Drg. Ref.
Peat stability - 500m slip length - infinite slope
Made by Date Data Checked
CH 05-Dec-2003 Cormrlb CCA.sid C‘.H
9 50.08 98.25 19.40 0.0 -30.26 18.81
10 60.08 97.50 20.27 0.0 -36,96 20.54
11 76.07 97.55 21.14 0.0 -43.32 22.35
12 80.07 97.20 22.02 0.0 -49.35 24.23
13 90.06 96.85 22.89 0.0 -55,04 26.19
14 100.1 96.51 23.76 0.0 -60.40 28.23
15 110.1 96.16 24.63 0.0 -65.42 30.34
16 120.1 95.61 25.51 0.0 ~70.11 32.53
17 130.0 95.46 26.38 0.0 -74.45 34.79
18 140.0 95.11 27.25 0.0 -78.48 37.13
19 150.0 94.76 28,12 g.0 -92.16 39.55
20 160.0 94.41 29.00 0.0 ~85.,51 42.04
21 170.0 94.06 29,87 0.0 -88B.52 44.61
22 180.0 93,71 30.74 0.0 -91,20 47.25
23 190.0 93.36 31.61 0.0 ~93.54 49.97
24 200.0 93.02 32.49 0.0 -95,55 52.77
25 210.0 92.67 33.36 0.0 -97.22 55.64
26 220.0 92.32 34.23 0.0 -93.58 58.59
27 230.0 91.97 35.10 0.0 -99,58 61.62
28 240.0 91.62 35.98 0.0 ~100,2 §4.72
29 250.0 91.27 36.85 0.0 -100.6 67.90
a0 260.0 90.92 37.72 0.0 -100.6 71.15
N 270.0 90.57 38.60 0.0 -100.2 74.48
32 280.0 90.22 39.47 0.0 -99.55 77.89
33 290.0 89.87 40.34 0.0 -98.54 81.37
34 300.0 89.52 41.21 0.0 -97.19 84.93
35 310.0 89.18 42.09 0.0 -95.52 & 88.56
36 320.0 88.83 42.96 0.0 -93.50 &  92.27
3 330.0 BB. 49 43.93 0.0 -91.15 & 96.06
38 340.0 88.13 44.70 0.0 -883 47 99,92
39 350.0 87.78 45.58 0.0 & 103.9
40 360.0 87.43 46.45 0.0 28310 107.9
41 370.0 87.08 47.32 0.0 5§¢¢ 8.41 112.0
42 319.9 86.73 48.19 0,0 $-74.39 116.1
43 389.9 86.38 49.07 005" -70.03 120.4
a4 399.9 85.03 49.94 & -65.33 124.7
45 109.9 85.69 50.81 R0 -60.31 129.1
6 419.9 B5.34 51.68 . $0.0 ~54.94 133.6
47 429.9 84.99 52.56< S 0.0 -49.24 138.1
48 439.9 84.864 53.43\69 0.0 -43.21 142.7
49 449.9 84.29 54.300 0.0 -36.84 147.4
50 459.9 B3.94 55 0.0 -30.14 152.2
51 469.9 83.59 6205 0.0 -23.10 157.1
52 479.9 83.24 5.92 0.0 -15.72 162.0
53 489.9 82.89 57.79 0.0 -8.014 167.0
54 499.9 82.54 58.67 0.0 0.03044 172.1
55 500.0 82.54 0.0 0.0 -21.07E-6 0.0
Slice Strength Paramgters Pore Slice Forces on base [kN]
No. Pressure  Weight
¢' (kPa) Tan phi [kPaj [kN] Normal Shear
1 3.000 0.0 7.183 10.78 12.78 5.940
2 3.000 0.0 14.50 1.595 2.053 0.4243
3 3.000 0.0 15.02 1.652 1.648 0.3002
4 3.000 0.0 15.47 170.1 169.7 30.01
5 3.000 0.0 16.34 179.7 1719.3 30.01
6 3.000 0.0 17.22 189.3 188.9 30.01
7 3.000 0.0 18.09 198.9 193.5 30.01
8 3.000 0.0 18.96 208.5 208.1 30.01
9 3.000 0.0 19.83 218.1 217.7 30.01
10 3.000 0.0 20.71 227.17 221.3 30.01
11 3.000 0.0 21.38 237.3 236.9 30.01
12 3.000 0.0 22.45 246.9 246.5 30.01
13 3.000 0.0 23.32 256.5 256.1 30.01
14 3.000 0.0 24.20 266.1 265.7 30.01
15 3.000 0.0 25,07 2715.17 275.3 30.01
16 3.000 0.0 25,94 285.3 284.9 30.01
17 3.000 0.0 26.92 254.8 294.5 30.01
18 3.000 0.0 27.69 304.4 304.1 30.01
19 3.000 0.0 28.56 314.0 313.7 30.01
20 3.000 0.0 29.43 323.6 323.3 30.01
21 3.000 0.0 30.31 333.2 332.9 30.01
22 3.000 0.0 31.18 342.8 342.5 30.01
23 3.000 0.0 32.05 352.4 352.1 30.01
24 3.000 0.0 32.02 362.0 361.7 30.01
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O Job Neo. Sheet No, Rev.
aS yS 114662 t bL\- \
L
Corrib Drg. Ref. L |
Peat stability - 560m slip length - infinite slope
Made by Date Data Checked
GH 05-Dec-2003 Corrib CCA.sid QH
25 3.000 0.0 33.80 371.6 371.3 30.01
26 3.000 0.0 34.67 361.2 380.9 30,01
27 3.000 0.0 35.54 390.8 390.5 30.01
28 3,000 0.0 36.41 400.4 400.1 30,01
29 3.000 0.0 37.29 410.0 409.7 30.01
30 3.000 0.0 38.16 419.6 419.3 30.01
31 3.000 0.0 39.03 429.2 428.9 30,01
32 3.000 0.0 39.90 430.8 438.5 30.01
33 3.000 0.0 40.78 448.4 448.1 30.01
34 3.000 0.0 41.65 458.0 457.7 30.01
3s 3.000 0.0 42.52 467.6 467.3 30.01
36 3.000 0.0 43,39 477.1 476.9 30.01
37 3.000 0.0 44.27 486.7 486.5 30.01
3B 3.000 0.0 45.14 496.3 496.1 30.01
39 3.000 0.0 46.01 505.9 505.7 30,01
40 3.000 0.0 46.88 515.5 515.3 30.01
1 3.000 0.0 47.76 525.1 524.9 30.01
42 3.000 c.0 48,63 534.17 534.5 30.01
43 3.000 0.0 49.50 544.3 544.,1 30.01
44 3.000 0.0 50.38 553.9 553.7 30.01
a5 3.000 0.0 51.25 563.5 563.3 30.01 ‘
46 3.000 0.0 52.12 573.1 572.9 30.01 L
47 3,000 0.0 52,99 582.7 582.5 30.01
48 3.000 0.0 53.87 592.3 582.1 30.01
49 3,000 0.0 54,74 601.9 601.7 30.01
50 3.000 0.0 55,61 611.5 611.3 30701
51 3.000 0.0 56.48 621.1 620.9 Qg .01
52 3.000 0.0 57.36 630.7 630.6 §S30.01
53 3.000 0.0 58.23 640.3 64042 &\~ 30.01
54 3.000 0.0 29.33 3.221 30%2\3\’?9 0.3002
Slice Surface Load [kPa) Water Pressure on \Qoo?z@b
no. ground surface [k@k&?
Vert Horiz Vaczt lior\’& &
1 0.0 0.0 0.1829 5 @0
2 0.0 0.0 0.0 K.0.0
3 0.0 0.0 0.0V 0.0
q 0.0 0.0 0.& QA‘ 0.0
5 0.0 0.0 0.8\00 0.0
& 0.0 0.0 0, 0.0
7 0.0 0.0 éé‘.o 0.0
8 0.0 0.0 §0.0 0.0
9 0.0 0.0 O 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 =
13 0.0 0.0 0.0 0.0 ]
14 0.0 0.0 0.0 0.0 !
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0 [
38 0.0 0.0 0.0 0.0 .
39 0.0 0.0 0.0 0.0 L
40 0.0 0.0 0.0 0.0 f
31 0.0 0.0 0.0 0.0
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as VS 114662 CeS
Corrib Drg. Ref,
Peat stability - 500m slip length - infinite slope ey T oo e
CH 05-Dec-2003 Corrib CCB.sid [ 2]
General Parameters
Direction of slip: ODOWNHILL
Minimum slip weight [kN} : 10
Type of analysis :; STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu ({Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No. Description Unit Weight Shear Strength
Parameters
Above GWL Below GWL Phi or c or <0
Bhil
[kN/m3} [kN/m3) (°) [kPa]
1l peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained 0.0 0.1000
Ceoordinates of top of soil strata 0@
Stratum Material X ==> @é
=20.00 -1.500 -0.1000 p.qo 0.1000 499.9 500.0
1 1 102.0 101.5 I ST 101.5  88.41 82.54
2 2 102.0 . 101.5 .0 80.00 5 80.00
GWL1 - 102.0 5 101.5 & (@101.5 101.5 88.41 82.54
Slip = ) 101.5 &Q&\? 100.0 X } 82.54
) é}
Stratum Material X ~-=> é$4§>
500.1 ék\p
1 1 80.00 &S
2 2 80.00 L
GWL1 - 80.00 s\QoQ
Slip . é¢§9
&
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum seoil suvction: 0.0 [m]
Unit weight of water: 10.00 kN/m?
Number of phreatic surfaces: 1
RESULTS OF ANALYSIS
Slip Centre Radins Slip Comment/ Disturbing Rastoring
Weight FoS Moment: Moment
x (m] y [m} [m) LkN) [EN m) (kN m]
1833, 41980, 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at [1833.,41980.) Radius 0.0m
Iterations: S Horiz acceleration {%g9]): 0.0
Net vertical force [kNi: 0.0 Slip weight {kN) 20280.
Net horiz force [kN]: =39.B4E-6 Disturbing moment (kN m)]: 720.3
Restoring moment [kN m]: 1502,
Factor of Safety: 2.086
Slip surface coordinates Pore Interslica forces
Prassura [kN]
Point ® [m) y [m] u [kPa) T E E{uv)
1 -1.500 101.5 0.3658 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 10.90 9.800
3 0.0 100.0 15.00 0.0 12,49 11,25
4 0.1000 100.0 15.03 0.0 12.40 11.30
5 10.10 99.65 15.91 0.0 3.945 12.65
6 20.09 99.30 16.78 0.0 -4.176 14.08
7 30.09 98.95 17.65 0.0 ~-11.96 15.58
8 40.08 98.60 16.53 0.0 -19.41 17.18
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O Job No. Shest No. Rev,
asys 114662 Tt N
Corrib " Drp, Ret. e
Peat stability - 500m slip length - infinite slope e S = e
CH 05-Dec-2003 Corrb CCB.sid .0}

g 50.08 98,25 15,40 0.0 -26.53 19,01

10 60.08 97.90 20.27 0.0 -33.31 20.54

11 70.07 97.55 21.14 0.0 -39.76 22,35

12 80.07 $7.20 22.02 0.0 -45.87 24.23

13 90.06 56.85 22.89 0.0 -51.64 26.19

14 100.1 96.51 23.76 0.0 -57.08 28.23

15 110.1 96.16 24.63 0.0 -62.19 30.34

16 120.1 55,81 25,51 0.0 -86,96 32,53

17 130.0 95,46 26.38 0.0 -71.39 34.79

18 140.0 95,11 27.25 0.0 -75.50 37.13

19 150.0 94.76 28.12 0.0 -79.26 39.55

20 160.0 94.41 29.00 0.0 -82.69 42.04

21 170.0 94,06 29.87 0.0 -85,79 44.61

22 180.0 93,71 30.74 0.0 -88.55 47.25

23 190.0 93,36 31.61 0.0 -90.97 49.97

24 200.0 93.02 32.49 0.0 -93.06 52.77

25 210.0 92.67 33.36 0.0 -94,82 55. 64

26 220.0 92,32 34.23 0.0 -96.24 58.59

27 230.0 91.97 35.10 0.0 -97.32 61.62

28 240.0 91.62 35,08 0.0 -98.07 64.72 |

29 250.0 91.27 36.85 0.0 -98.49 §7.90 "J

30 260.0 90.92 37.72 0.0 ~9B.57 71,15 &

1 270.0 90.57 38.60 0.0 -58.31 74.48

32 280.0 90.22 39.47 0.0 -57.72 77.88

33 290.0 89,87 40.34 0.0 -96.80 81.37

34 300.0 89.52 41.21 0.0 -95.54 & 84.93

35 310.0 89.18 42.09 0.0 -93.94 4 68.56

36 320.0 88.83 42.96 0.0 -92.01 § 92,27

37 330.0 88.48 43.83 0.0 - 9¥j$s 96.06

18 340.0 88.13 44.70 0.0 1;5 99.92

39 350.0 87.78 45.58 0.0 é& &921 103.9

40 360.0 B7.43 46,45 o 0 0 107.9

41 370.0 87.08 §7.32 é> ~77. 33 112.0

42 379.9 86.73 48,19 ) ®~ -73.39 116,31

43 389.9 86.38 49,07 dP W -69.12 120.4

44 399.9 86.03 49,94 a0 -64.50 124.7

45 409.9 85.69  50.81 @§b.o -59.56 129.1

46 419.9 85.34 51.ssQ£>4§ 0.0 -54,28 133.6

47 428.9 84.99 52.56 & 0.0 -48,66 138.1

48 439.8 84.64 53.436~ 0.0 -42.71 142.7

43 449.9 84.29 a%b 0.0 -36.42 147.4

50 489.9 83.94 géa 7 0.0 -29.80 152.2

51 469.9 83,59 .05 0.0 -22.85 157.1

52 479.9 83.24 56.92 0.0 -15.56 162.0

53 489.9 B2.89 57.79 0.0 -7.930 167.0

54 499.9 82.54 58.67 0.0 0.03125 172.1 o

55 500.0 82.54 0.0 0.0 -39.84E-6 0.0 { )
Slice Strength Parameters Pore Slica Forces on base [kN]
Ho. Pressure Weight

c' [kPa] Tan phi [kPa) [kN] Noermal Shear

1 0.1000 0.0 7.183 10,78 15.51 0.1880

2 ¢.1000 0.0 14.50 1.595 2.249  0.01414

3 3.000 0.0 15.02 1.652 1.648 0.3002

4 3.000 0.0 15.47 170.1 169.7 30.01

5 3.000 0.0 16.34 179.7 179.3 30.01

6 3.000 0.0 17,22 189.3 186.9 30.01

7 3,000 0.0 18.09 196.9 158.5 30.0%

8 3.000 0.0 18.96 208.5 208.1 30.01

9 3.000 0.0 1%.83 218.1 217.1 30,01

10 3.000 0.0 20.71 227.7 227.3 30.01

11 3,000 0.0 21.58 237.3 236.9 30.01

12 3.000 0.0 22.45 246.9 246.5 30.01

13 3.000 0.0 23.32 256.5 256.1 30.01

14 3.000 0.0 24.20 266.1 265.7 30.01

15 3.000 0.0 25.07 275.7 275.3 30.01

16 3.000 0.0 25.94 2B85.3 284.9 30.01

17 3.000 0.0 26.862 294.8 294.5 30.01

18 3.000 0.0 27.68 304.4 304.1 30.01

19 3.000 0.0 298.56 314.0 313.7 30.01

20 3.000 0.0 29,43 323.6 323,3 30.01

21 3.000 0.0 30,31 333.2 332.9 30.01 "

22 3.000 0.0 31.18 342.8 342.5 30.01 Lo

23 3.000 0.0 32.05 352.4 352.1 30.01

24 3.000 0.0 32.92 362.0 361.7 30.01
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O Job No. Sheet No. Rev.
as yS 114662 'l A
Corrib Dra. Ref.
Peat stability - 500m slip length - infinite slope
Made by Date Data Checked
CH 05-Dec-2003 CormibccBsid CH
25 3.000 0.0 33.80 371.6 371.3 30.01
26 3.000 0.0 34.67 381.2 380.9 30.01
27 3.000 0.0 35.54 350.8 390.5 30.01
28 3,000 0.0 36.41 400.4 400.1 30.01
29 3,000 0.0 37.29 410.0 409.7 30.01
30 3.000 0.0 38.16 419.6 419.3 30.01
3l 3.000 0.0 29,03 429.2 428.9 30.01
32 3.000 0.0 39.90 438.9 438.5 30.01
33 3.000 .0 40.78 448.4 448.1 30.01
34 3.000 0.0 41,65 458.0 457.7 30.01
35 3.000 0.0 42.52 467.6 467.3 30.01
36 3.000 0.0 43.39 477.1 476.9 30.01
37 3.000 0.C¢ 44.27 486.7 4B6.5 30.01
38 3.000 0.0 45.14 496.3 496.1 30.01
39 3.000 0.0 46.01 505.9 505.7 30,01
40 3.000 0.0 46.88 515.5 §15.3 30.01
41 3.000 0.0 47.76 525.1 524.9 Jo.01
42 3.000 0.0 48.63 534.7 §34.5 30.01
43 3.000 0.0 49,50 $44.3 544.1 30.01
44 3.000 0.0 50.38 553.9 553.7 30.01
45 3.000 0.0 51.25 563.5 563.3 30.01
416 3.000 0.0 52.12 573.1 572.9 30.01
17 3.000 0.0 52.99 582.7 582.5 30.01
48 3.000 0.0 53.87 592.3 502.1 30.01
49 3.000 0.0 54.74 601.9 601.7 30.01
S0 3.000 0.0 55.61 611.5 611.3 30.c§;l
51 3.000 0.0 56.48 621.1 620.9 3001
52 3.000 0.0 57.36 630.7 630.5 .01
53 3,000 0.0 58.23 640.3 640.1 A30.01
54 3.000 0.0 29.33 3.227 3.2&{@ 0.3002
S
Slice Surface Load [kPal Water Pressure on oo?? Q‘S\
no. ground surface [kP@Q @K
Vert Horiz Vert Hori%Q @3‘
1 0.0 0.0 0.1829 wO0MN
2 0.0 0.0 0.0 & -0
3 0.0 0.0 0.0 . HsO0.0
4 0.0 0.0 0.0.¢ & 0.0
5 0.0 0.0 0.0 0.0
& ¢.0 0.0 0.0.© 0.0
7 0.0 0.0 0 0.0
8 0.0 0.0 .0 0.0
9 0.0 0.0 $0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0
1§ 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.¢ 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 g.0 0.0 0.0
26 0.0 ¢.0 g.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 ¢.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 .0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 .0 0.0
39 0.0 0.0 6.0 0.0
40 6.0 0.0 0.0 0.0
41 0.0 0.0 ¢.0 0.0
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AfUpG eotechnics JobNo. 114662  Sheet 1/1
Made by: CH  Chkd:.Ct.:

Corrib Onshore Terminal Date: 30/11/2003 &,
Slope geometric data Rev; - -
Slope length L. = 500 m
Passive wedge angle 8 = 0 degs
Ground surface Peat surface

a 1.5 B 2

v0 101.5 . y0 100

%0 i X0 0

X 800 X 500

y B0.55126 y B2.53962

x1 0

y1 101.5

x2 1]

y2 100

%3 500 |Setlength £

y3 82.53962

x5 724.0879 |ground surface x at y=y3 |

&.
N
o . &
Ground profile Peat profile Slip su,r,?f
X y X y X S vy
-20 102.0237 -20 100 15 5F 101.5

0 101.5 0 100 R 100
724.0679| 82.53962] 500 | 82.53062 |5 500 | 82.53962
'794.0679 | 82.53962

e
<<0\ \\‘&\Q
\C’OQ
* | 274.0679 @(\9
(2 | 224.0679 IS
8 0__|Setangfe

x4 724.0679 [Intersection of slip surface with
y4 82.53962 |ground surface

¥ 45
x1 -1.5
yi 101.5
105
100 7\ —— Ground surface
_ T~ —Slip Surface
£ g5 T~ [
3 \\\
& 90
= \
85 ~ -
80

-100 0 100 200 300 400 500 600 700 800
Distance (m)

JAIT0000\T 14662\ calcs\shae1s\SLOPE data xix 1 Skn wiars with arfas wardne IgPA E;<pOT’t‘(_J§—-O7-—éOl4 23:42:03
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Corrib
Peat stability - 500m slip length - 0deg wedge

Job No. Sheet No. Rev,

114662 Y59

Drg. Ref.

Mada by Date Data Checked
CH 05-Dec-2003 Comib DDA.sId ¢ b f

104.0
1020 ° 3. 00,102.0)

! \mmﬂl@)
100.0 N
98.00 ! . .
06.00 . 3 .

hY

94,00 : : N
82.00 ' <<‘o‘ Q
90.00
88.00
86.00

84.00

82.00

-100.0 100.0 300.0
Scale x 1:6374 y 11141

!?34.1.82.54)

~
h
-

£
%oo.o.ao.ssp
500.0 700.0
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O Job No. Sheet No. Rev.
v 114662 w1 =
.
Corrib Drg. Ref. oy
Peat stability - 500m slip length - Odeg wedge
ty p g & g Made by Date Data Checked
CH 05-Dec-2003 Corrib DDA.ald
P
Caneral Paramstsrs
Dizection of slip: DOWNHILL
Hinlsun s3iip weight [kN) 3 19
TYPe of analyalm ; STATIC
Analysis Options
Facter of safety on t SHEAR STRCRSTH
Hinifun nurber af slices; 30
Hathod: Janby fHorkzontal anterslicc Ctotcesd
Hagimz purber of iterations: 100
Hatarial prepertles
Mo, Dascriptien Unit Weight Thesr Strength
Pazramatars
Absve OWL Balow ONL Pl wr @ or e9*
mio
tkttim3]  [kit/md) t* 1kra)
1 peac ) 13.00 11.00 Undrained 0.0 3.000
2 paat 3 it.o0 11.00 Undrained a.0 3.000
Coordinstas of top of soil strata
Stratus Hatarial X ==>
=20.00 -1.508 -D.jc09 8.0 &.3000 500.0 T4
¥ 1 102.9 101.5% . iel.$ 10t. 5 . 92.54
2 2 jo0z.9 . 103.3% 18,0 0,00 - .
CHLl - iaz.0 . 01.5 lot.5 101.% - 82,53
Sup - . 101.% . 100.9 . 82,54 #2.54 )
tratun Hatarial X == t
0.0 o]
1 1 60,55
= 2 99.00
ouL) - 49,58
Mp - 5
Orsunduster
Pofe pressure distribution type: HYDROITATIC
Haxipun 301l suctions 0.0 [m]
Unit ueighc of water: 30,00 kn/m*
lupber of phicatic surfaces: 1
ALIULTE OT ANALYIIS
8lip Cantze Radiue alip Cosmmnt/ Diacurbing Rxstering
Weight ras Hommot Hamany
x Imt y [nm] =) L iku m) [El
THLE 14770, 2.0
WARIT CASE 1 MATEA SASE 3 oF 1 X
Canvre at 17435.8,147%0,) Radius 0.0 é’
Iterationaz % Heriz seceleration (-g)i 6.0 &
Net vortical fopee 1Nt 0.6 Ship ueaght [RH] 77830, NS
Het heriz toree fkrs =3g,13L-C Disturbing moment (kb mf: 72048 .\Q
Pratoring rseent kK gl :Q A\
Tacter of fafety: ).010 Q
o
3lip aurface coordinatas TForw Intaralica forows 6\
Fresavre [LL]]
Feint n Im) ¥ =) u [EPa] T
] =) 500 101.% G.3E54 0.0
ti.00 0.0
0.0
0.0
0.0
0.6 -0.8)1
-
a.q -
0.0 = b
5.0 5
0.0 -r
0.0
0o
6.8
0.6
0,0
.0
&0
0.9
0.9
6.0
6.0
0.0
e.0
n.o
0.0
0.0
e.0
0.9
0.9
0,4
0.0
0.6
6.0
0.0
0.8
t.0
[ 2]
9.0
0.3
0.6
0.0
0,0
0.8
.0
b0
0.0
g4.0
n.¢
a.¢ .k
9.9 F 1
6,0 L 4
o.h -
0.0 3 r
LU LIS 5 4 "6
Jlica Jtrength Parassters Pore Flree Tarces sn basa [kN]
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O Job No, Sheet No. Rev.
asvys 114662 1)
Corrib Drg. Ref.
Peat stability - 500m slip length - 0deg wedge T o — o
ade by a ata ecke
CH 05-Dec-2003 Corrib DDA.sId >
Fruamire elght
&€* (kPa] Tan phi fkPa) i) Hormal Shear

1 3.000 0.0 7,183 13.65 5,940

? 3.600 0.0 14.50 2,116 0.424

) 3.000 0.0 1502 1,649 ©.3002

4 3,000 0.0 15,66 2487 42,67

5 3.000 0.0 16.93 26%. $2.97

t 1.000 o.0 1015 04,9 £2.07

7 3,000 0.0 19,10 304,84 £2.07

5 3.000 0.0 20.6% 124,10 42,07

y 3.000 0.9 21.0% 3437 52,87

16 3.000 0.9 363 42.07

n 3.000 0.0 302.4 42,87

12 3.000 0.0 iez.8 42.07

[t 2,060 0.0 422.1 2.0

13 1.008 6.0 41,1 42.07

15 1,000 0.0 61,3 2.0

16 3,000 0.0 o, 42,07

17 3.000 0.0 500,5 42,07

1 3.000 0.0 520.1 2,07

1% 3.000 0.0 539.7 42,87

20 1.000 0.0 555.3 42,87

2 3,000 0.0 57¢.9 42,87

22 3,000 0.0 5985 42,01

FE] 3.000 0.0 €19.2 £2.97

24 3.000 0.0 637, 42,87

2% 1.000 2.0 6hY.4 2.0

26 3,000 0.0 £11.0 42,07

27 1,000 9.0 656, 6 42,87

28 3.000 0.0 T16.2 £2.87

oy 3,000 0.0 7358 £2.07

30 3.060 5.0 7884 §2.47

n 3.000 0.0 775.0 42.07

32 1.060 0.6 4. 41,47

13 3.000 0.0 04,2 12.47

3 3.000 6.0 0934 42,47

35 3.000 0.0 3.1 12,87

3¢ 1.000 0.0 .0 4.0

37 1,800 0.0 52,0 42.87

3 3.000 0.0 ¥12.2 .0

" 3.090 0.0 75,7 42,01

I 3.000 0.0 58,2 42,01

i1 3.088 0.0 62,7 i2.01 @

2 3.000 0.0 706,31 i2.01 N3

't 3.600 0.0 649.7 12.01 &

4 3.000 0.0 553.2 £2.01 N

&% 3000 0.0 536,35 42,01 >

i“% 3.000 0.0 480.2 £2,01 Y

4T 3,000 a.0 423,17 42.01 N >

w1000 0.8 3632 4zl <

1% 3.000 0.0 10,1 12.01 <O

50 3.000 0.0 284.2 i2.01 oﬁ@b

51 1,000 0,0 181.7 42.01 P

52 3.000 0.0 141.2 42,01 Q\Q )

5 3.600 6.0 [TRD 42.01 Q é}\

$1 1.000 0.0 28,28 42,01 OQ é\
3lice Surface Laad [YPa) Wster Pressurs sn § &
ne, grewnd surfaca (aPa] O\$

Vert Horie Vart Weriz RS '

1 0.0 :.o o.;;:p 0.0 N ,\‘(\

H 0.0 0 .0 0.0

3 0.0 0.0 0.0 0.0 QO \\&

+ .0 9.9 0.0 0.0 QQ

[ 0.0 0.9 6.0 0.0 \Q

< 0.0 9.0 0.0 0.0 Q

7 0.0 8.0 0.0 a.b 3

) 0.0 0.0 0.0 0.0 Q¢\

[ 0.0 0.0 0.0 0.0 &

10 5.0 6.0 %.0 0.0 QO

1 0.0 5.0 0.0 0.0

IH 0.0 8,0 0.0 0.0

¥ 0.0 0.0 0.0 0.0

14 0.8 0.0 0.0 0.0

18 0.0 0.0 0.0 0.0

i 0,0 6.0 0.0 0.0

17 0.0 0.0 0.8 0.0

e 0,0 0.0 0.0 0.0

15 0.0 b0 0.0 0.0

20 0.0 0.8 0.0 8.0

FH 0.0 0.0 0.0 0.0

s 0.0 0.0 0.0 0.0

i3 0.0 0.0 0.0 0.0

3 0.0 ©.0 0.0 6.0

% 6.0 0.G 9.0 0.0

i 0.0 0.0 0.0 0.0

i1 0.0 0.2 c.0 0.0

H 0.0 0.0 B0 0.0

% 0.4 a.0 6.0 6.0

10 0.9 8.0 0.0 0.0

3 0,0 0.0 2.0 0.0

2 0.0 8.0 0.0 0.0

13 0.0 0.0 0.0 9.0

3 0.0 6.0 0.0 0.0

3% 0.6 2.0 0.0 ¢.0

1 0.0 .0 0.0 8.0

37 0.0 0.0 0.0 0.0

% 0.0 0.0 0.0 0.0

”» o 8.0 0.0 0.0

w0 0.0 0.0 0.0 0.0

43 0.0 0.0 0.0 0.0

4z 0.0 0.0 0.0 0.0

12 0.0 0.0 0.0 0.0

4 .0 6.0 o 6.0

£t 9.0 9.0 -0 B.0

i 6,0 6.0 0.0 0.8

4T 0.0 8.0 0.0 0.0

" 0.0 0.0 0.0 0.0

it 0.0 0.0 0.0 0.0

50 0.0 0.0 0.0 0.0

51 0.0 0.0 0.0 0.0

IH 0.0 .0 fi.0 0.0

83 0.0 .0 n.0 0.0

54 (U .0 a.0 (L]
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O Job No. Sheet No, Rev,
asys ' )
£
= f— {
Corrib Drg. Ref. .~
oy .
Peat stability - 500m slip length - Odeg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib DDB.sld i
Gensral Paramatars
Oirection of slipr DOWHHILL
Minimum siip weighe [:H] © 10
Type of asnalyais ; STATIC
Ahslysis Optiens
Factot of safety on t SHEAR STREWSTH
Hinisun purber of alicoa: 50
Hothod:  Janbu logizontal interslice forces)
Haximum numbar of lterations: 100
Hatagial prepertiss
We. Pescription Unit Weight shear Strength
Faramstars
Absave GHL Balow GHL Fhi or @ or o0’
hin
[xii/m3] {ENsm] i1 tkra)
1 peac 1 i1.00 11.00 Undzslined 0.0 3,000
2 peat 2 11,008 11.00 Undralned 0.0 a.1000
Coordinatas of top of soil atrata
Stxatua Hatusial X ==b
=I9.00 -1.500 -0,3000 0.0 89,1000 Soo.0 724,12
1 1 102.0 100.5% - 101.5% 18L.8 a 42.%4
z 2 162.0 . 101.5 100.0 .00 . .
WLl ol 1o2.0 - 100.% 101.% 101.5 i 2obd
shp - . 108.5 N i06.0 - 82.54 s ud
Pl
Stratus Material X w=>
0.0 e
i 1 80,45
2 2 60.00
L] - 84,55
Slip = .
Sreundvater
Pote presaure disteibution typer HYDROSTATIC
Mazimus soil suctien) 0.0 |m}
Unit weight of water: 1D.0D %ti/a*
Husker of phrestic surlaces) i
ACIULTS OF AMALYZIS OQ oy
Slip Cantre Rsdiue Slap  Commmnt/ Disturbing Rastering ‘f ‘\O
uaight res Hement  Momant $ Q,b
x (el 7 im) Y] = %t m) %5 =] Q N
1430 navIe, 0.0 Q\é}\}
O
WORET CASE : HATER GASE T OF ) Qoé‘
Centre at {T44.4,187%0.) Radius ©.0m F S
Itezationss § Boris sceclerataon (+9): 0.0 & (§)
Het vertizal force [k¥]: €.0 Si:p wesgh: [&h] 17510, IR\ ‘(‘\\
Het hoziz ferce Jkf]y =1.%07C-6 Disturbing meeent (ki Rm)s 7:%% . Q
featorang mement kit n): 233 )
Tacter of Bafetyr J.0L0
Ty QOQ
Flsp surfacs cocrdinatas Pore Intaralics forows N
Fressura [kH)
Point  x im) ¥ Im) u JhPaj T
1 =1.%00 101.% [ T ] o.e
2 =0. 1000 (9}
3 .0 0.0
4 D.1660 0.0
5 [}
[4 ¢.0
T 0.0
[ -0
k 0.0 FE
2.0 [ I}
o.p -
©.0 =
[N ]
6.0
0.0
0,0
0.0
0.0
a.0
n.0
0.0
0.0
o.b
o.0
0.0
6.0
0.0
0.0
0.4
0.9
0.4
0.0
0.0
8.0
0.0
0.9
o.0
9.0
0.0
0.0
0.0
0.0
a.0
0.0
9.0
¢.0
Q.0
& .0
1 L]
58 [ il
81 0.6 h.dr N
I 0.0 4T ]
3] 0.0 N T -
5 o.¢ 13, %2 )
b ] ML B0 -1 w07
dliee Strenygth Parsaeturs Porm Slice Toctws on base [kH)
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O Job No. Sheet No. Rav.
O Corrib Drg. Ref.
e -~
Peat stability - 500m slip length - Odeg wedge Y 5
ade by ate Data Checked
CH 05-Dec-2003 Corrlb DDB.sld Cﬁ"l
Ho. Prssdure
c* [kPa} Tan phi 1kPa|
1 @.1000 0.0 7.103
2 0.1000 0.0 14.50
3 3.000 ¢.0 13,02
4 3.000 0.0 1913
5 3.000 0.0 16,91
£ 3,000 e.0 10,18
9 3.000 6.0 1548
* 3.000 0.0 20,65
5 3.090 0.0 2148
1 3.000 2.0 2314
13 3.600 0.0 24.3% .
12 3,000 2.0 25.63
1 1.600 0.0 26.48
2] 31,000 0.0 20,13
15 3.000 €.0 28.30
1% 1,000 0.0 30.62
3] 3,000 0.0 .87
N 1,000 0.0 13.12
I 3,000 0.0 34,36
20 1,000 0.8 15.41
21 3.000 0.0 35,06
22 3.000 6.0 .11
] 3.000 0.0 9.9
u 1.000 0.0 40,80
24 1,000 0.0 §1.08
I 1.000 0.0 13,09
Fal 3.000 0.0 14,04
2 1,000 6.0 5.5
29 3.000 0.0 .0
n 3,000 0.0 .08
3 3.000 0.0 1533
2 3.600 0.0 50,58
n 3.000 0.0 53,42
M 3.000 0.0 83,87
I 3.000 0.0 54,32
36 1.000 6.0 s8.54
1] 1.000 0.0 56.01
3 1.000 0.0 56,06
3 2.000 0.0 36,85
40 1.000 a.0 AT
il 1,000 0.0 15,51 .
a2 3.000 6.0 15,84 &
41 3.000 2.0 i2.10 N
4% 3.000 0.0 30,81 &
8 3,000 T &
§oobmo S Al 3
4 5 5 11,51 S
4 2000 e 2Nm Q\* &
i 1,000 0.0 20,12 S
%0  3.000 0.0 1.0 o?? K
5] 1,000 o.¢ 12,84 S Q/b
52 3.000 0.0 5,36 QN
53 3000 0p .50l S
8 3.000 0.5 1l .25 26,28 2.0 QQ &é)‘
Slica Surface Lesd (kPa) Nstay Prvssure on \30 (\é‘
no, greund suzfsca [kPa) é" N
Vart Heriz Vast Hegiz & O
1 0.0 2.0 D.aase 0.0 -
= 0.9 2.0 0.0 0.0 L o
3 6.0 a0 8.0 0.0 QO \\\
3 [N 0.6 0.0 0.0 L
H 6.0 0.0 6.0 8.0 o
€ 0.0 0.0 0.0 a0 N
I 0.0 0.0 0.0 0.0 -~
¢ 0.0 9.0 5.0 2.0
5 0.0 0.0 0.0 5.6 o¢\
10 0.0 0.¢ 0.0 5.0 &
11 0.0 t.0 0.0 eo O
12 0.0 0.0 0.0 0.0
1 0.0 6.0 6.0 0.0
1% 6.0 0.6 0.0 0.0
15 6.0 0.0 0.0 8.0
16 0.0 0.0 0.0 0.0
17 6.0 5.0 5.0 6.0
i .0 5.0 0.0 ¢.0
It 6.0 B0 0.0 0.0
a0 6.0 P.0 0.0 6.0
2 o0 0.0 0.0 0.0
2 8,0 0.0 6.0 0.0
) 6.0 6.0 0.0 2.0
he ] 0.0 0.0 0.0 6.0
I 2.0 [X3 0.0 [
e 9.0 5.0 6.6 6.8
it 0.0 0.0 0.0 B0
¢ 0.0 6.0 0.0 f.o
e 6.0 6.0 0.0 8.0
30 p.0 P 0.0 0.0
3 0.0 6.0 2.0 5.0
kH 0.0 6.0 a.0 0.0
» 0.0 6.0 0.0 0.0
34 0.0 0.0 0.0 6.0
3 0.0 0.8 0.0 0.0
13 ©.0 0.9 0.0 .0
3% 5.0 0.0 0.0 0.0
M 0.0 0.0 0.0 8.0
1 0.0 0.0 0.0 6.0
10 5.0 0.0 p.t 0.0
41 0.0 0.0 0.0 0.0
42 0.0 6.0 8.0 0.0
i1 8.0 0.6 0.0 0.0
I a.0 2,0 6.0 0.0
48 8.0 o8 0.0 0.4
it 6.8 a0 0.0 v.4
4 6.0 0.0 0.0 0.0
i e.0 0.0 6.0 0.0
4 0.0 0.0 0.0 0.0
%0 0.0 0.0 0.0 0.0
51 0.0 0.0 0.0 0.6
52 0.0 0.0 0.0 0.0
83 0.0 0.0 6.0 6.0
34 0.0 [ 2.0 0.0
L 4
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Slope geometric data
Slope length L = 500 m
Passive wedge angle 8 = 10 degs
Ground surface Peat surface
o 1.5 B 2
y0 101.5 y0 100
x0 0 x0 0
X 800 X 500
y B0.55126 y 82.53962
x1 0
y1 101.5
x2 0
y2 100
x3 500 |Setlength
y3 82.53962
x5 724.0679 |ground surface x at y=y3 |
&.
NS
e — R
Ground profile Peat profile Slip sg:ﬁ
X y X y x Ky
-20 102.0237 -20 100 & O 1015
|0 101.5 0 100 RN 100
724.0679 | 82.53962 500 B82.53962 | 500 §2.53962
(&é“ | .528.9731 | 87.64835
\{\ s{\v
<<0\ \\‘&\Q
N
6\0
L* 2240679 Q?g'\‘
L2 28.97309 QOQ
8 10 Set angle
x4 528.9731 |intersection of slip surface with
y4 B87.64835 |ground surface
¥ 45
x1 -1.5
y1 101.5
105
100 \l\ — Ground surface
_ \\ —Slip Surface
] \\\
@ 90
o \
85 |-—-—
\/ \
80
-100 0 100 200 300 400 500 600 700
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O Job Ne. Sheet No. Rev,
asys 114662 L T )
Corrib Drg. Ref. -
Peat stability - 500m slip length - 10deg wedge
Made by Date Data Checked
CH 05-Dec-20023 Corrib DB1.skd L
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight ([kN] 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No, Description Unit Weight Shear Strength
Parameters -
Above GWL Below GWL Phi or ¢ or cO* &
Phio -
[kN/m3] [kN/m3] [ [xPa]
1 peat 1 11.00 11.00 Undrajned 0.0 3.000
2 peat 2 11.00 11.00 Undrained & 0.0 3.000
NS
Coordinates of top of scil strata ,s\(\é‘
Stratum Material X -=> A O
=20.00 -1.500 -0.1000 0&% ﬁ 0.1000 500.0 525.0
1 1 102.0 101.5 5 o?ﬁ 1.5 101.5 . 87.65
2 2 102.0 . 10057 P100.0  80.00 . .
GWL1 - 102.0 . 101Q$&\} 101.5 101.5 - B7.65
Slip - 101.5 .ooé\ 100.0 S 82,54 87.65
N
Stratum Material X -=> &\o
800.0 &S
1 1 80.55 L
2 2 80.00 S
GWL1 - 80.55 &
Slip - . 4,&
&
O
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m) -
Unit weight of water: 10.00 kN/m?
Number of phreatic surfaces: 1 -
RESULTS OF ANALYSIS
Slip Centre Radius Slip Comment/ Disturbing Restoring
Waight FoS Moment Homent
2 [m] y [m] [m] (kN) (kN m] [kN m)
513.8 9674. 0.0
WORST CASE : WATER CASE 1 QF 1
Centre at {513.8,9674.) Radius 0.0m
Iterations: 5 Horiz acceleration {3g): 0.0
Net vertical force [%kN]): 0.0 Slip weight [kN] 21220.
Net horiz force [kN]: 175.5E-6 Disturbing moment [kN m): 555.6
Restoring moment [kN m]: 1600.
Factor of Safety: 2.881
Slip surface coordinates Pore Interslice forces
Pressura [xM]
Point s Im) y [m] u [kPa] T E E{u}
1 -1.500 101.5 0.36548 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 B.120 9.800
3 0.0 100.0 15.00 0.0 9.507 11.25
4 0.1000 100.0 15.03 0.0 9.460 11.30
5 10.51 99.63 15.94 0.0 4,798 12.11 oid
6 20.93 99,27 16.85 0.0 0.4998 14.20 -
7 31.34 98.91 17.76 0.0 -3.435 15,78
8 41.76 98.54 18.867 0.0 -7.008 17.43
Program SLOPE Version 17.9 Copyright © 1997-2003 Oasys Lid Page b
Slope Stability Analysis Printed 08-Dec-2003 Time 20:00

EPA Export 08-07-2014:23:42:04



O Job No. Shesat No, Rev.
aS yS 114662 §-1-l
Corrib Drg. Ref.
Peat stability - 500m slip length - 10deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib D81.sld cv
9 52.17 98.18 19.58 0.0 -10,21 19.17
10 62.59 97.81 20.49 0.0 -13.06 20.99
11 73.00 97.45 21.40 0.0 -15.54 22.90
12 83.42 97.09 22.31 0.0 -17.65 24.89
13 93.83 96.72 23.22 0.0 -19.40 26.96
14 104.2 96.36 24.13 0.0 -20.79 29.11
15 114.7 56.00 25.04 0.0 -21,81 31.35
16 125.1 95.63 25.95 0.0 -22.47 33.66
17 135.5 85,27 26.86 0.0 -22.77 36.07
18 145.9 84.91 27.717 0.0 -22.70 38.55
19 156.3 94.54 2B.68 0.0 -22.27 41.12
20 166.7 94,18 29,59 0.0 -21.48 43.77
21 177.1 93,81 30.49 0.0 -20.32 46.50
22 167.6 93.45 31.40 0.0 -18.80 49.31
23 198.0 93.09 32.31 0.0 -16.91 52.21
24 208.4 92.72 33.22 0.0 -14.66 55.19
25 218.8 92.36 34.13 0.0 -12.05 58.25
26 229.2 92,00 35,04 0.0 -9.069 61.40
27 239.6 91.63 35.95 0.0 ~5.728 64.63
28 250.1 91.27 36.86 0.0 -2.022 67.94
29 260.5 90.90 37.77 0.0 2.047 71.33
30 270.9 90.54 38.68 0.0 6.479 74.81
31 281.3 90.18 39.59 0.0 11.28 78.36
32 291.7 89.81 40.50 0.0 16.44 32.01
33 302.1 89.45 41.41 0.0 21.96 85.73
34 312.5 89,09 42.32 0.0 27.85 - 89.54
35 323.0 98.72 43.23 0.0 30.10 & 93.43
36 333.4 88.36 44,14 0.0 40.72 %§§ 97.40
37 343.8 88.00 45.05 0.0 47 vo 101.5
38 354.2 87.63 45.95 0.0 q§~ 105.8
39 364.6 87.27 46.86 0.0 109.8
40 375.0 86.90 47.71 0.0 d¥? 114.1
41 385.4 86.54 48.68 0.0 L 9. 25 118.5
42 395.9 86.18 49.59 0 s@<§> B8.05 123.0
43 406.3 B5.81 50.50 ~q§%¢ 97.21 127.5
a4 416.7 85.45 51.41 & 106.7 132.2
a5 427.1 85.09 52.32 R0 116.6 136.9
46 4317.5 84.72 53.23 \\ 0.0 126.9 141.7
17 447.9 836 50.14<oY 00 131s 146.6
48 458.3 83.99 55.05, O 0.0 148.5 151.5
49 468.8 83.63 55 959 0.0 159.8 156.6
50 479.2 83.27 0.0 171.5 161.7
51 489.6 82.90 §¢°1a 0.0 183.6 166.9
52 500.0 B2.54 8.69 0.0 196.0 172.2
53 509.7 84.24 39.12 0.0 94,04 76.54
54 519.3 85.95 19.56 0.0 28.70 19.13
55 529.0 87.65 0.0 0.0 175.5E-6 0.0
Slice Strength Parameters Pore Slice Forces on base [kN]
No. Prassure Weight
c' [kPa) Tan phi [kea) [kN] Normal Shear
1 3,000 0.0 7.183 10.78 13.55 5.940
2 3,000 0.0 14.50 1.595 2.108 0.4243
3 3.000 0.0 15.02 1.652 1.649 0.3002
4 3.000 0.0 15.49 177.5 177.2 31.26
5 3.000 0.0 16.40 187.9 187.6 31.26
6 3.000 0.0 17.31 196.3 198.0 31.26
7 3.000 0.0 18.22 208.7 208.5 31.26
8 3.000 0.0 19.13 219.1 218.9 31.26
5 3.000 0.0 20.04 229.5 229.3 31.26
10 3.000 0.0 20.95 240.0 239.7 31.26
11 3.000 0.0 21.B6 250.4 250.2 31.26
12 3.000 0.0 22.76 260.8 260.6 31.26
13 3.000 0.0 23.67 271.2 271.0 31.26
14 3.000 0.0 24.58 281.6 281.4 31.26
15 3.000 0.0 25.49 292.1 251.8 31.26
16 3.000 0.0 26.40 302.5 302.3 31.26
17 3.000 0.0 27.31 312.9 312.7 31.26
18 3.000 0.0 2g.22 323.3 323.1 31.26
19 3.000 0.0 20,13 333.7 333.5 31.26
20 3.000 0.0 30.04 344.1 344.0 31.26
21 3.000 0.0 30.95 354.6 354.4 31.26
22 3.000 0.0 31.86 365.0 364.8 31.26
23 3.000 0.0 32.77 375.4 375.2 31.26
24 3.000 0.0 33.69 385.8 385.7 31.26

Program SLOPE Verslon 17.8 Copyright © 1897-2003 Oasys Ltd
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O Job Ne. Shest No. Rav.

v 114662 18 .
Corrib . Dry. Ref. 4
Peat stability - S00m slip length - 10deg wedge

Made by Data Data Checked
CH 05-Dec-2003 Corrlb DB1.sld C.
25 3.000 0.0 34.59 396.2 396.1 31.26
26 3.000 0.0 35.50 406.7 406.5 31.26
27 3.000 0.0 36.41 417.1 416.9 31.26
28 3.000 0.0 37.32 427.5 427.4 31.26
29 3.000 0.0 38.22 437.9 437.8 31.26
30 3.000 0.0 39.13 448.3 448.2 31.26
31 3.000 0.0 40.04 458.7 458.6 31.26
32 3.000 0.0 40.55 469.2 469.1 31,26
33 3.000 0.0 41.86 479.6 479.5 31.26
34 3.000 0.0 42.77 490.0 489.9 31.26
35 3.000 0.0 43.68 500. 4 500.3 31.26
kT 3.000 0.0 54.59 510.8 510.8 31.26
37 3.000 0.0 45.50 521.3 521.2 31.26
38 3,000 0.0 46.41 531.7 531.6 31.26
39 3.000 0.0 47.32 542.1 542.0 31.26
40 3.000 0.0 48.23 552,5 552.5 31.26
41 3,000 0.0 49.14 562.9 562.9 31.26
42 3.000 0.0 50.05 573.3 573.3 31.26
43 3.000 0.0 50.96 583.8 583.7 31.26
44 3.000 0.0 51.87 594.2 594,2 31.26
45 3,000 0.0 52.78 604.6 604.6 31.26 g
46 3.000 0.0 53.68 615.0 615.0 31.26 5
11 3.000 0.0 54.59 625.4 625.4 31.26
48 3.000 0.0 55.50 €35.9 635.9 31.26
49 3.000 0.0 56.41 646.3 646.3 31,26
50 3.000 0.0 57.32 656.7 656.7 3926
51 3.000 0.0 58.23 667.1 667.1 B1.26
52 3.000 0.0 48,91 519.5 529.3 529,42
53 3.000 0.0 29.34 311.7 314, 3@ 29.42
54 3.000 0.0 9.781 103.9 1@2@ 29.42
Slice Surfaca Load [kPa] Watex Pressure on P S
no. ground surface [ Q@)
Vart Horiz Vart Hn&ﬁ S

1 0.0 2.0 0.1829 & {.0

2 0.0 0.0 0.0 K° 0.0

3 0.0 0.0 0.0 O 0.0

4 .0 0.0 0.8 0.0

5 0.0 0.0 o.éo 0.0

6 0.0 0.0 : 0.0

7 0.0 0.0 r;a&o 0.0

8 0.0 0.0 CJo“ 0.0 0.0

9 0.0 0.0 0.0 0.0

10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 .
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0 =
i5 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 v.0 0.0
3 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0 ™
30 g.0 0.0 0.0 0.0 Y
40 0.0 6.0 0.0 0.0
41 0.0 0.0 0.0 0.0
Program SLOPE Version 17.9 Copyright © 1997-2003 Oasys Ltd Page 3
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O Job Ne. Sheet No. Rev.
asys 114662 ™4
Corrib Drg. Ref.
Peat stability - 500m slip length - 10deg wedge
v Made by Date Data Checked
CH 05-Dec-2003 Cormrib DA1.sld
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu ({Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
Ho. Dascription Unit Weight Shear Strength
Paramatars
Above GWL Below GWL Fhi ox c or b
Phio
[kN/m3] [kN/m3) [*) [kPa]
1l peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained 0.0 0.1000
Coordinates of top of soil strata é\)@'
Stratum Material X ——> Ov‘@
~20.00 -1.500 -0.1000 0.4 0.1000 500.0 529.0
1 1 102.0  101.5 . O&Eil'& 101.5 . 87.65
2 2 102.0 i01.5 o?? .0 80.00 . 5
GWL1 - 102.0 . lOI'SQO'\* 01.5 101.5 5 87.65
Slip - 101.5 Q5é3> 100.0 . 82.54 87.65
) éf
Stratum Material X --> é‘,\\ S
800.0 K O
1 2 80.55 &S
2 2 80.00 EL
GHL] - 80.55 \(,OQ
Slip - 5 o¢:\\o
S
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m] |
Unit weight of water: 10.00 kN/m?
Number of phreatic surfaces: 1
RESULTS OF ANALYSIS
Slip Centre Radius Slip Comment/ Disturbing Rastoring
Weight Fos Moment Moment
x [m) y [m] {m] [kN] [kN m} [¥N m]
513.8 89674. 0.0
WORST CASE : WATER CASE 1 OoF 1
Centre at {513.8,9674.} Radius 0,0m
Iterations: S Horiz acceleration [%g): 0.0
Net vertical force [kN]: 0.0 Slip weight |[kN]} 21220,
Net horiz force [kN]: 211.7E-6 Disturbing moment [kN m]: 555.6
Restoring moment [kN m}: 1592,
Factor of Safety: 2.865
Slip surface coordinates Porse Interslice forcas
Prassure [kN]
Point x [m] y [m) u [kPa) T E E(u}
1 -1.500 101.5 0.3658 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 10.94 9.800
3 0.0 100.0 15.00 0.0 12,53 11.25
9 0.1000 100.0 15.03 0.0 12.48 11.30
5 10.51 99,63 15.94 0.0 7.758 12.71
6 20.93 99.27 16,85 0.0 3.400 14.20
7 31.34 98,91 17.76 0.0 -0.59309 15.78
8 41,78 98.94 18.67 0.0 -4.224 17.43
Program SLOPE Version 17.9 Copyright © 1987-2003 Oasys Lid Page 1
Slope Stability Analysis Printed 06-Dec-2003 Time 20:01
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O Job No. Sheet No, Rewv.
as }/S 114662 ©86
Corrib Brg. Ref. ) dw
Peat stability - 500m slip length - 10deg wedge ey e —r reee——
CH 05-Dec-2003 Corrib DA1.sld
9 52.17 98.18 19.58 0.0 -7.491 19.17
10 62.59 97.81 20.49 0.0 -10.39 20,99
11 73.00 97.45 21.40 0.0 -12.93 22.90
12 83.42 97.09 22.31 0.0 -15.11 24.89
13 93.83 96.72 23,22 0.0 ~16.92 26.96
14 104.2 96.36 24.13 0.0 -1B.37 29.11
15 114.7 86.00 25.04 0.0 -19.45 31.35
16 125.1 95.63 25.95 0.0 -20.17 33.66
17 135.5 95.27 26.86 0.0 -20.52 36.07
18 145.9 94.91 27.77 0.0 -20.52 38.55
19 156,3 94.54 28.68 0.0 -20.14 41.12
20 166.7 94.18 29.59 0.0 -19.41 43.77
21 177.1 93.81 30.49 0.0 -16,31 46.50
22 187.6 93.45 31.40 0.0 -16.85 49.31
23 1%0.0 53.09 32.31 0.0 -15.02 52.2)
24 208.4 92.72 33.22 0.0 -12.83 55.19
25 2i8.8 92.36 34.13 0.0 -10.27 58.25
26 229,2 82.00 35.04 0.0 -7.356 £1.40
27 239.6 91.63 35,85 0.0 -4.074 64.63
28 250.1 91,27 36,86 0.0 -0.4278 67.94 g
29 260.5 90.90 37.77 0.0 3.582 71.33 i
30 270.9 80.54 38.68 0.0 7.955 74.81 J
3 201.3 90.18 39,58 0.0 12.69 78.36
32 291.7 £9.81 40.50 0.9 17.79 62.01
33 302.1 B9.45 41.41 0.0 23.26 _ B5.73
34 312.5 69.09 42.32 0.0 20.09 & 89.54
35 323.0 BB.72 43.23 0.0 35.28 %§§ 93.43
s 333.4 BB.36 44.14 g.0 41.84 & 97.40
37 343.8 B8.00 45.05 0.0 & 101.5
kY| 354.2 B7.63 45.95% 0.0 105.6
38 364.6 87.27 46.86 0.0 é? 109.8
40 375.0 86.90 41.77 Q. 0<Q\$ 1. 70 114.1
51 365.4 86.54 48.¢68 0 qPégx 80.08 118.5
42 395.9 86.18 49.59 Qd?qg 88.81 123.0
43 406.3 85.61 50,50 & 00 97.92 127.5
44 416.7 85.45 51.41 ¢§§§9.0 107.4 132.2
45 427.1 85.09 52.32, S 0.0 117.2 136.9
46 437.5 84.72 53, 23Q(3% 0.0 127.4 141.7
47 447.9 B4.36 54.14, © 0.0 138.0 146.6
418 458.3 83.99 55.0% 0.0 148.9 151.5
19 468.8 83.63 55096 0.0 160.2 156.6
50 479.2 83.27 .87 0.0 171.8 161.7
51 489.6 82.50 7.78 0.0 183.8 166.9
52 500.0 B2.54 58,69 0.0 196.2 172.2
53 509.7 84.24 39.12 0.0 94.16 76.54
54 519.3 85.95 19.56 0.0 28.75 19.13 s
55 529.0 87.65 0.0 0.0 211.7E-6 0.0 P
Slice Strength Parameters Pore Slice Forces on base [kN]
No. Prassure  Weight
c' [kPa) Tan phi [kPa} {kN] Normal Shear
1 0.1000 0.0 7.183 10.78 15.54 0.1980
2 0.1000 0.0 14.50 1.585 2.251  0.01414
3 3.000 0.0 15.02 1.652 1.649 0.3002
] 3.000 0.0 15.49 177.5 177.2 31.26
5 3.000 0.0 16.40 187.9 187.6 31.26
6 3.000 0.0 17.31 198.3 198.0 31.26
7 3.000 0.0 18,22 208.7 208.5 31.26
8 3.000 0.0 19.13 219.1 218.9 31.26
9 3.000 0.0 20.04 229.5 229.3 31.26
10 3.000 0.0 20.95 240.0 239.7 31.26
11 3.000 0.0 2i.86 250.4 250.1 31.26
12 3.000 0.0 22.76 260.8 260,6 31.26
13 3.000 0.0 23.67 271.2 271.0 31.26
14 3.000 0.0 24.58 281.6 281.4 31.26
15 3.000 0.0 25.49 292.1 201.8 31.26
16 3.000 0.0 26.40 302.5 302.3 31.26
17 3.000 0.0 27.31 312.9 312.7 31.26
18 3.000 0.0 28.22 323.3 323.1 31.26
19 3.000 0.0 29.13 333.7 333.5 31.26
20 3.000 0.0 30.04 344.1 344.0 31.26
21 3.000 0.0 30.95 354.6 354.4 31.26 ez |
22 3.000 0.0 31.86 365.0 384.8 31.26 g
23 3.000 0.0 32.77 375.4 375.2 31.26
24 3.000 0.0 33.88 385.8 385.7 31.28
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O Job No. Sheet No. Rev.
as VS 114662 el
Corrib Dra. Ref.
Peat stability - 500m slip length - 10deg wedge T T — reTr—
CH 05-Dec-2003 Corrib DA1.sid C
25 3.000 0.0 34.59 396.2 396.1 31.26
26 3.000 0.0 35.50 406.7 406.5 31.26
217 3.000 0.0 36.41 417.1 416.9 31.26
28 3.000 0.0 37.32 427.5 427.4 31.26
29 3.000 0.0 39.22 437.9 437.9 31.26
30 3.000 0.0 39.13 448.3 448.2 31.26
1 3.000 0.0 40,04 458.7 458.6 31.26
32 3.000 0.0 40.95 469.2 465.1 31.26
33 3.000 0.0 41.86 479.6 479.5 31.26
34 3.000 0.0 42,7117 490.0 489.9 3l1.26
35 3,000 0.0 43,60 500.4 500.3 31.26
36 3.000 0.0 44.59 510.8 510.8 31.26
37 3.000 0.0 45,50 521.3 521.2 31.26
38 3.000 0.0 46.41 531.7 531.6 31.26
39 3,000 0.0 47.32 542.1 542.0 31.26
10 3.000 0.0 48.23 552.5 552.5 31.26
a1 3.000 0.0 49.14 562.9 562.9 31.26
42 3.000 0.0 50.05 573.3 573.3 31.26
43 3.000 0.0 50. 96 583.8 $B83.7 31.26
44 3.000 0.0 51.87 594.2 594,2 31.26
45 3.000 0.0 52.78 604.6 604.6 31.26
L1 3.000 0.0 53.68 615.0 615.0 31.26
47 3.000 0.0 54.59 625.4 625.4 31.26
48 3.000 0.0 55.50 635.9 635.9 31.26
49 3.000 0.0 56.41 646.3 646.3 31.26
S0 3.000 0.0 §7.32 656.7 656.7 31.26
51 3.000 0.0 58.23 667.1 667.1 31526
52 3.000 0.0 48,81 519.5 529.3 .42
53 3.000 0.0 29.34 311.7 318.3  O°29.42
54 3.000 0.0 9,781 103.9 107@3‘@ 29.42
S
Slice Surface Load [kPa]l Water Pressure on 00?? \
no. ground surface [kPaR "
Vert Horiz Vert Horii\Q K
1 0.0 0.0 0.1829 QZ%@D
2 0.0 0.0 0.0 (&é’o .0
3 0.0 0.0 0.0 P& 0.0
4 0.0 0.0 0-Q<o* & 0.0
5 0.0 0.0 0.0 0.0
6 0.0 0.0 o.g\o 0.0
7 0.0 0.0 0.0
8 0.0 0.0 .0 0.0
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 c.0 0.0
30 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
39 0.0 0.0 0.0 0.0
40 0.0 0.0 0.0 0.0
41 0.0 0.0 0.0 0.0
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Made by: CH Chkd:.CH

Corrib Onshore Terminal Date: 30/11/2003
Slope geometric data Rev: -,-
Slope length L = 500 m
Passive wedge angle 6 = 20 degs
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a 1.5 B 2

y0 101.5 y0 100

x0 0 x0 0

% 800 X 500

y 80.55126 y 82.53962

x1 0

y1 101.5

x2 0

y2 100

%3 500 |Setlength

y3 82.53962

x5 724.0679 |ground surface x at y=y3 |

&.
NS
_ _ ) &
Ground profile Peat profile Slip su,r%fgg>
X y X y x_ S y
-20 102.0237 -20 100 -1& o1 101.5
0 101.5 0 100 SO 100
724.0679 | 82.53962 500 82.53962 |, 82.53962
&eg 15.0387 | 88.01324
DS
<<0\ \\‘&\Q
N
s
- [224.0679 £
L2 15.03866 N
] 20 Set angfé
X4 515.0387 {Intersection of slip surface with
y4 88.01324 |ground surface
¥ 45
x1 -1.5
yi 101.5
105
100 7\ — Ground surface
_ \\ — Slip Surface
E o NG
)
2 90 \\ e |
- \ \I\
85
~ T~
80

-100 0 100 200 300 400 500 600 700 800
Distance (m)

JVIDODOM Y 185621 Alricheal iRt (IRE fa1a w1t ) Slon crirbars wath orbumsenAne e ssiassss s as



-

Oasys

Corrib
Peat stability - 500m slip length - 20deg wedge

Job No. Sheet No. Reav,

114662 ved

Drg. Ref.

Made by Date Data Checked
CH 05-Dec-2003 Corrib DB2.sld v

104.0 ' izt ' i

102.0 0.00,102.0)
{oyEOR ey 5}

1 hY
| hY
100.0 : .y

98.00 : \
86.00 5 : N

84.00 : ' &
92.00 : <<-o< \\‘&\

90.00 ’ P

86,00
84.00

82.00

-100.0 100.0 300.0
Scale x 1:6374 y 1:141

d
B00.0.50.55)
500.0 700.0

Prograrh SLOPE Version 17.9 Copyright © 1997-2003 Oasys Lid
Slope Stabllity Analysis

Page 1

Printed  05-Dec-2003 Time 17.01

EPA _Export 08-07-2014:23:42:04



O Job No. Sheet No. Rev,
asys 114662 Fay -~
Corrib Drg. Ref. i
Peat stability - 500m slip length - 20deg wedge S = o S
CH 05-Dec-2003  Corrib DB2.sld [} |
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No. Description Unit Weight Shear Strangth
Paramaters _
Above GWL Below GWL Phi or e or c0’ 1
Phil J
[k8/m3] [kN/m3] (°] [kPa)
1l peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained 0@' 0.0 3.000
Coordinates of top of soil strata é§é
Stratum Material X -—> W)
-20.00 =1.500 =0.1000 & «6’5\0 0.1000 500.0 515.0
1 1 102.0 101.5 5 o?? 1.5 101.5 5 88.01
2 2 102.0 . 101. 5 «7100.0 80.00 . .
GWL1 - 102,90 5 IOIQQQQ 101.5 101.5 . 88.01
Slip - 101.5 '.\300(\@& 100.0 . 82.54 88.01
Stratum Material X --> ) Q&i®$
B00.0 & R
1 1 80.55 o
2 2 80.00 &
GWL1 - B0.55 O
slip - . &
&
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m] !
Unit weight of water: 10.00 kN/m? ]
Number of phreatic surfaces: 1 -
RESULTS OF ANALYSIS
Slip Centre Radius Slip Comment/ Disturbing Restoring
Weight FoS Moment Homent
< {m] y [m) [m} [kN] [kN m) [EN m]
487.2 9300. 0.0
WCRST CASE : WATER CASE 1 OF 1
Centre at (497.2,9300.) Radius 0.0m
Iterations: 5 Heriz acceleration (%g}: 0.0
Net vertical force (kN]: 0.0 5lip weight [kN] 20760,
Ner horiz force [kM]: -95,37E-6 Disturbing moment [kN m): 543.6
Restoring moment (kN m): 1562,
Factor of Safety: 2.873
Slip surface coordinatas Pore Interslice forces
Pressure [kN]
Point x (m) y [m] u [kPa) T E E{u)
1 =1.500 101.5 0.3658 0.0 0.0 0.0
2 -{.1000 100.1 14.00 0.0 8.112 9.800
3 0.0 100.0 15.00 0.0 9.45%¢9 11.25
] 0.1000 100.0 15.03 0.0 9.452 11.30¢ 'Y
5 10.30 99.64 15.92 0.0 4.853 12.68 d
[ 20.50 99.28 16.81 0.0 0.6020 14.14 :
7 30.71 98.93 17.70 0.0 -3.300 15.67
8 40.91 98.57 18.58@ 0.0 -6.853 17.29
Program SLOPE Version 17.9 Copyright © 1997-2003 Qasys Lid Page 1
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O Job No. Sheet No, Rev.
asys 114662 £8S
Corrib Drg. Ret,
Peat stability - 500m slip length - 20deg wedge edety e Som o
CH 05-Dec-2003 CombDB2sid L WA
9 51.11 98.22 19.48 0.0 -10.06 18.98
10 £1.31 97.86 20.37 0.0 -12.91 20.176
11 71.51 97.50 21.26 0.0 -15.42 22.61
12 81.72 87.15 22.15 0.0 -17.58 24.54
13 91.92 96.79 23.04 0.0 ~19.39 26.55
14 102.1 96.43 23,93 0.0 -20.85 28.64
15 112.3 96.08 24.82 0.0 -21.96 30.81
16 122.5 95.72 25.71 0.0 -22.72 33.06
17 132.7 95,37 26.60 0.0 -23.14 35.39
1B 142.9 95.01 27.49 0.0 -23,20 37.79
19 153.1 94.65 28.38 0.0 -22.92 40.28
20 163.3 94.30 29,21 0.0 -22.29 42.85
21 173.5 93,94 30.16 0.0 -21.31 45.49
22 183.7 93.58 31.05 0.0 -19.98 48.21
23 193.9 93.23 31.94 0.0 -18.30 51.02
24 204.1 92.87 32.83 0.0 -16.27 53.90
25 214.3 92.52 33.72 0.0 ~13.90 56.86
26 224.5 92.16 34.61 0.0 -11.17 59.90
27 234.7 91.80 35.50 0.0 -8.101 63.02
28 244.9 91.45 36.39 0.0 -4.680 66,22
29 255.2 91.09 37.28 0.0 -0.9095 £5.50
30 265.4 90.73 38.17 0.0 3.210 72.86
3N 275.6 90.38 39.06 0.0 7.677 76.29
32 285.8 90.02 39.95 0.0 12.49 79.81
33 296.0 89.67 40.984 6.0 17.66 B3.40
34 306.2 89.31 41.73 0.0 23.17 g 87.08
s 316.4 BB.95 42.62 0.0 29.04 S 90.83
36 326.6 88,60 43.51 0.0 35.25 & 94.66
37 336.8 88.24 44,40 0.0 41-§l§° 98.58
38 347.0 87.88 45.29 0.0 N 102.6
39 357.2 87.53 46.18 0.0 éggidsv 106.6
40 367.4 87.17 47.07 0.0 7. 83.58 110.8
a1 377.6 86.82 17.96 0.0 $M1.54 115.0
42 387.8 86.46 48.85 0 & 19.84 119.3
43 398.0 86.10 49.74 RN 88.49 123.7
a4 408.2 85.75 50.63 é§9 97.49 128.2
45 41B.4 85.39 51.52 V800 106.8 132.7
46 428.6 85.03 52.41Qd~§§50.0 116.5 137.3
47 438.8 84.68 53,30 ° 0.0 126.6 142.0
48 449.0 84.32 54.195§° 0.0 137.0 146.8
49 459.2 83.97 55. 0.0 147.7 151.7
50 469.4 83.61 5&?%% 0.0 158.8 156.6
51 479.6 83.25 G8.86 0.0 170.3 161.7
52 489.8 82.90 57.75 0.0 182.1 166.8
53 500.0 82.54 58.64 0.0 194.2 171.9
54 507.5 85.28 29,32 0.0 53.00 42,98
5% 515.0 88.01 0.0 0.0 -95.37E-6 0.0
Elice Strength Paramaters Pora Slice Forces on base [kN]
No. Pressure Weight
c' [kPa) Tan phi [kPa) [kN] Normal Shear
1 3.000 0.0 7.183 10.78 13.54 5.940
2 3.000 0.0 14.50 1.595 2,108 6.4243
3 3.000 0.0 15.02 1.652 1.649 0.3002
4 3.000 0.0 15.48 173.7 173.5 30.62
5 3.000 0.0 16.37 183.7 183.4 30.62
6 3.000 0.0 17.26 183.7 193.4 30.62
7 3.000 0.0 18.15 203.7 203.4 30.62
8 3.000 0.0 19.04 213.7 213.4 30.62
9 3.000 0.0 19.93 223.7 223.4 30.62
10 3.000 0.0 20.82 233.6 233.4 30.62
11 3.000 0.0 21.71 243.6 243.4 30.62
12 3.000 0.0 22.60 253.6 253.4 30.62
13 3.000 0.0 23.49 263.6 263.4 30.62
14 3.000 0.0 24.38 273.6 273.4 30.62
15 3.000 0.0 25.27 283.6 283.4 30.62
16 3.000 0.0 26.16 293.6 293.4 30.62
17 3.000 0.0 27.05 303.5 303.4 30.62
18 3.000 0.0 27.94 313.5 313.4 30.62
19 3.000 0.0 28.83 323.5 323.3 30.62
20 3.000 0.0 29,72 333.5 333.3 30.62
21 3.000 0.0 30.61 343.5 343.3 30.62
22 3.000 0.0 31.50 353.5 353.3 30.62
23 3.000 0.0 32,39 363.5 363.3 30.62
24 3.000 0.0 33.28 373.5 373.3 30.62
Program SLOPE Version 17.9 Copyright ® 1997-2003 Qasys Ltd Page 2
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O Job No. Sheet No. — Rev.
asys 114662 cab y
Corrib Drg. Ref. :
Peat stability - 500m slip length - 20deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib DB2.sid
25 3.000 0.0 34.17 383.4 383.3 30.62
26 3.000 0.0 35.06 393.4 383.3 30.62
27 3.000 0.0 35.95 403.4 403.3 30.62
28 3.000 0.0 36.84 413.4 413.3 30.62
29 3.000 0.0 37.73 423.4 423.3 30.62
30 3.000 0.0 38.62 433.4 433.3 30.62
31 3.000 0.0 39.51 443.4 443.3 30.62
32 3.000 0.0 40.40 453.3 453.3 30.62
33 3.000 0.0 41.29 463.3 463.2 30.62
34 3.000 0.0 42.18 473.3 473.2 30.62
35 3.000 0.0 43.07 483.3 483.2 30.62
36 3.000 0.0 43.96 493.3 493.2 30.62
N 3.000 0.0 44.85 503.3 503,2 30.62
38 3.000 0.0 45.74 513.3 513.2 30.62
39 3.000 0.0 46.63 523.3 523.2 30.862
40 3.000 0.0 47.52 533.2 533,2 30.82
41 3.000 0.0 48.41 543.2 543.2 30.62
42 3.000 0.0 49,30 553.2 5%3.2 30.62
43 3.000 0.0 50.19 563.2 563.2 30.62
44 3.000 0.0 51.08 573.2 573.2 30.62 1
45 3.000 0.0 51,97 583.2 583.2 30.62 )
46 3.000 0.0 52.86 593.2 5983.1 30.62 E
47 3,000 0.0 53.75 603.1 603.1 30.62
48 3.000 0.0 54,64 613.1 613.1 30.62
49 3.000 0.0 55.53 623.1 623.1 30 2
50 3.000 0.0 56.42 633.1 633.1 0762
51 3.000 0.0 57.31 643.1 643.1 0.62
52 3.000 0.0 58.20 653.1 653.1 0 30.62
53 3.000 0.0 43,98 263.9 39@‘2@ 24,01
54 3.000 0.0 14.66 121.3 ;ﬁ\ 24.01
Slice Suxrface Load [kPa) Water Pressure m\}\Q &*
no. ground surface bﬁal
Vert Horiz Vart Ht%g; (\
1 0.0 0.0 0.1829
2 0.0 0.0 0.0 5; 0. 0
3 0.0 0.0 0. e<o* &P 0.0
4 0.0 0.0 o 0 d? 0.0
5 0.0 0.0 §~ 0.0
6 0.0 0.0 $§\\ 0.0
7 0.0 0.0 0.0
8 0.0 0.0 cP 0.0 0.0
9 0.0 0.0 0.0 0.0
10 a.¢ 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0 J
12 0.0 0.0 0.0 0.0 S
13 0.6 0.0 0.0 0.0 )
14 0.0 0.0 0.0 0.0 -
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 6.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 ¢.0 0.0
i3 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 D.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
39 0.0 0.0 G.0 0.0 -
40 0.0 6.0 0.0 0.0
41 0.0 0.0 0.0 0.0
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O Job No. Sheet No. Rev.
OlS VS 114662 e\
Corrib Drg. Ref.
Peat stability - 500m slip length - 20deg wedge Ty Sate oo Srecied
CH 05-Dec-2003 Corrlb DA2.s1d
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No. Description Unit Weight Shear Strength
Paramatera
Above GWL Balow GWL Phi or c or c0'
Phil
{kN/m3]) [kN/m3] [*) [kPa)
1l peat 1 11.00 11,00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained 0.0 0.01000
Coordinates of top of soil strata é\‘f@
Stratum Material X --> N
-20.00 -1.500 -0.1000 0.@0 0.1000 500.0 515.0
1 1 102.0 101.5 . od% 3 101.5 . 88.01
2 2 102.0 101.5 oﬁﬁo 80.00 5 .
GWL1 - 102.0 5 101.SQO.\ 01.5 101.5 5 88.01
Slip S 101.5 \&\} 100.0 B2.54 88.01
s
Stratum Material X --> é‘,\\o\&\é‘
800.0 KO
1 1 80.55 LN
s\ \Q
2 2 80.00 EL
GHLL - 80.55 s\QoQ
Slip . o¢:\\o
S
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m}
Unit weight of water: 10.00 kN/m?
Number of phreatic surfaces: 1
RESULTS OF ANALYSIS
8lip Centre Radius Slip Comment,/ Disturbing Restoring
Waight Fos Moment Moment
s (m) y [m] (m) [kN] [kN m] (kN m]
497.2 9300. 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at {497.2,9300.) Radius 0.0m
Iterations: 5 Horiz acceleration ([%g): 0.0
Net vertical force ([kN]: 0.0 Slip weight [kN] 20760.
Net horiz force [kN]): -103.0E-6 Disturbing moment [kN m]: 543.6
Restoring moment [kN m]: 1553,
Factor of Safety: 2.857
Slip surface coordinates Pore Interslice forces
Prassure [kN]
Point ¥ [m) y [m] u {kPa) T E Efu)
1 ~1.500 101.5 D.3658 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 11.03 9.800
3 0.0 100.0 15.00 0.0 12.62 11,25
4 0.1000 100.0 15.03 0.0 12.57 11.30
5 10.3¢0 99.64 15.92 0.0 7.912 12.68
6 20.50 9g9.28 16.81 0.0 3.600 14.14
7 30.71 98.93 17.70 0.0 -0.3633 15.867
8 40.91 98.57 18.59 0.0 =-3.978 17.29
Program SLOPE Version 17.9 Copyright @ 1997-2003 Dasys Litd Page 1
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O Job No. Sheet No. Rev,
aS 5/5 114662 Te% -l
Corrib Drg. Ref. '
Pgat stability - 500m slip length - 20deg wedge sy — o e
CH 05-Dec-2003  Cormrib DAZ.sid (e 'y |
9 51.11 99,22 19.48 0.0 -7.244 18.98
10 61.31 97.86 20.37 0.0 -10.16 20,76
11 71.51 97.50 21.26 0.0 -12.173 22.61
12 81.72 97.1% 22.1% 0.0 ~-14,95 24.54
13 91.92 96.79 23.04 0.0 -16.82 26.55
14 102.1 96.43 23.93 0.0 -18.34 28.64
i5 112.3 96.08 24.82 0.0 -19.52 30.81
16 122.5 95.72 25.71 0.0 -20.34 33.06
17 132.7 95.37 26.60 0.0 -20,02 35.39
18 142.9 95.01 27.49 0.0 -20.94 37.79
19 153.1 94.65 28.38 0.0 -20.72 40.28
20 163.3 94.30 29.27 0.0 -20.15 42.85
21 173.5 93.94 30.16 0.0 -19.23 45.49
22 183.7 93.58 31.05 0.0 -17.97 48.21
23 193.9 93.23 31.94 0.0 -16.33% 51.02
24 204.1 92.87 32.83 0.0 -14.38 53.90
25 214.3 92,52 33.72 0.0 -12.07 56.66
26 224.5 92.16 34.61 0.0 -9.408 59.90
27 234.7 91.80 35.50 0.0 -6.397 63.02
28 244.9 91.45 36.39 0.0 -3.037 66.22 i
29 255.2 91,09 37.28 0.0 0.6718 69.50 Bk
30 265.4 90.73 38.17 0.0 4.729 72.86 §
31 275.6 90.38 39.06 0.0 9.135 76.29
32 285.8 80.02 39,95 0.0 13.89 79.81
33 296.0 89.67 40.84 0.0 14,99 & 83.40
34 306.2 89.31 41.73 0.0 24.45 ¥ 87.08
35 316.4 88.95  42.62 0.0  30.25 &  90.83
36 326.6 BB. &0 43.51 0.0 3 ,4&0 94.66
37 336.8 8B.24 44.40 0.0 Q;.éb 98.58
38 347.0 87.88 45.29 0.0 & 74 102.6
39 357.2 87.53 46.18 0.0 & .94 106.6
40 367.4 87.17 47.07 0.0 3V 64,48 110.8
41 377.6 B6. 82 47.96 0.9 & 72.38 115.0
42 387.8 B6.46 48.85 Q@wgé 80.62 119.2
13 398.0 B6.10 49,74 é§a§§ 89.21 123.7
44 408.2 B5.75 50.63 P\ 0.0 98.15 128.2
45 418.4 85.39 51.52Qd~§§5 0.0 107.4 132.7
48 429.6 85.03 52.41° ' 0.0 117.1 137.3
47 438.8 B4.68 53.30° 0.0 127.1 142.0
48 449.0 B4.32 54, 0.0 137.4 146.8
49 45%.2 83.97 55508 0.0 148.1 151.7
50 469.4 83.61 .97 0.0 159.1 156.6
51 479.6 83.25 56.86 0.0 170.5 161.7
52 4689.8 82.90 57.75 0.0 182.2 166.8
53 500.0 82,54 58.64 0.0 194.3 171.9
54 507.5 85.28 29.32 0.0 53.05 42.98 -
55 515.0 88.01 0.0 0.0 -103.0E-6 0.0
Slice Strength Parameters Pore Slice Forces on base [kN]
No. Pressure Weight
c' [kPpa) Tan phi {kPa) { kN Norma)l Shear
1 0.01000 0.0 7.183 10.78 15.60 0.01980
2 0.01000 0.0 14.50 1.585 2.255 0.001414
3 3.000 0.0 15.02 1.652 1.649 0.3002
4 3.000 0.0 15.48 173.7 173.5 30.62
5 3.000 0.0 16.37 183.7 183.4 30.62
6 3.000 0.0 17.26 193.7 193.4 30.62
7 3.000 0.0 18.15 203.7 203.4 30.62
8 3.000 0.0 19.04 213.7 213.4 30.62
9 3,000 0.0 19.93 223.7 223.4 30.62
10 3.000 0.0 20.82 233.6 233.4 30.62
11 3.000 0.0 21.71 243.6 243.4 30.62
12 3.000 0.0 22.60 253.6 253.4 30.62
13 3.000 0.0 23.49 263.6 263.4 30.62
14 3.000 0.0 24.38 273,65 273.4 30.62
15 3.000 0.0 25.27 283.6 283.4 30.62
16 3.000 0.0 26.16 293.5 293.4 30.62
17 3.000 0.0 27.05 303.5 303.4 30.62
18 3.000 0.0 27.94 313.5 313.3 30.62
19 3.000 0.0 28.83 323.5 323.3 30.62
20 3.000 0.0 29,72 333.5 333.3 30.62 |
21 3.000 0.0 30,61 343.5 343.3 30.62
22 3.000 0.0 31.50 353.5 353.3 30.62 Yy
23 3.000 0.0 32.39 363.5 363.3 30.62
24 3.000 0.0 33.28 373.5 373.3 30.62
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O Job No. Sheet No. Rev.
AsSys 114662 Esa
Corrib Drg. Ref.
Peat stability - 500m slip length - 20deg wedge T T 5o T
CH 05-Desc-2003 Corrib DA2.sld ¢
25 3.000 0.0 34.17 383.4 383.3 30.62
26 3.000 0.0 35.06 393.4 393.3 30.62
27 3.000 0.0 35.95 403.4 403.3 30,62
28 3.000 0.0 36.84 413.4 413.3 30.862
29 3.000 0.0 37.73 423,14 423.3 30.62
30 3.000 0.0 38.62 433.4 433.3 30.62
n 3.000 0.0 39.51 443.4 443.3 30.82
32 3.000 6.0 40,40 453,3 453.2 30.62
33 3.000 0.0 41.29 463.3 463.2 30.62
34 3.000 0.0 42.18 473.3 473.2 30.62
as 3.000 0.0 43,07 483.3 483.2 30.62
k3] 3.000 0.0 43.96 493.3 493.2 30.62
37 3.000 0.0 44,85 503.3 503.2 30.62
38 3.000 0.0 45.74 913.3 513.2 30.62
39 3.000 0.0 46.63 523.3 523.2 30.62
40 3.000 0.0 47.52 533.2 533.2 30.62
41 3.000 0.0 44.41 543.2 543.2 30.62
q2 3.000 0.0 49.30 553.2 553.2 30.62
43 3.000 0.0 50.19 563.2 563.2 30.62
44 3.000 0.0 51.08 573.2 573.2 30.62
15 3.000 0.0 51.97 583.2 583.2 30.62
46 3.000 0.0 52.86 593.2 593.1 30.62
97 3.000 0.0 53.75 603.1 603.1 30.62
4B 3.000 0.0 54.64 £13.1 £613.1 30.62
49 3.000 0.0 55.53 623.1 623.1 30.62
50 3.000 0.0 56.42 633.1 633.1 30
51 3.000 0.0 57.31 643.1 £43.1 62
52 3.000 0.0 58.20 653.1 653.1 S .62
53 3.000 0.0 43.98 363.8 390.{‘ *o 24.01
54 3.000 0.0 14.66 121.3 1362\\ &ré\ 24.01
Q
Slice Surface Load [kPa] Water Pressure on ooﬁ@s\
no. ground surface [k é?&\}
Vart Horiz Vart Horigp™ <
1 0.0 0.0 0.1829 & a0
2 0.0 0.0 0.0 ¥ 0.0
3 0.0 0.0 0.0 \‘\Q&\\ 0.0
4 0.0 0.0 0.¢° & 0.0
5 0.0 0.0 0.0 R 0.0
6 0.0 0.0 0.8 0.0
7 0.0 0.0 %&\0 0.0
8 0.0 0.0 §9.0 0.0
9 0.0 0.0 O’ o.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
i8 0.0 0.0 0.0 0.0
i9 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
n 0.0 0.0 0.0 0.0
a2 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 D.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 .0 0.0 0.0 0.0
39 0.0 0.0 8.0 0.0
40 0.0 0.0 0.0 0.0
41 0.0 0.0 0.0 0.0
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Arqueotechnics JobNo. 114662  Sheeti/1 FU

Made by: CH Chkd:.0¢

Corrib Onshore Terminal Date: 30/11/2003 « ™
Slope geometric data Rev: -~ “F
Slope length L = 500 m
Passive wedge angle 8 = 30 degs
Ground surface Peat surface
o 1.5 ] 2
y0 101.5 vD 100
%0 0 x0 0
X 800 X 500
y 80.55126 y 82.53962
x1 0
y1 101.5
X2 0
y2 100
x3 500 |Set length
¥3 82.53962
x5 724.0679 |ground surface x at y=y3 |
&.
NS
R
Ground profile Peat profile Slip surface
X y X y x oK y
-20 102.0237 -20 100 15 S| 1015

0 101.5 o 100 NN 100
724.0679 | 82.53962 500 82.53962 k5" 5500 82.53962
&1909.7217 | 88.15247

e
<<0\ \\‘&\Q
S
L 224.0679 Q¢f\‘
L2 9.721743 OOQ
8 30 Set angle

x4 508.7217 |Intersection of slip surface with
y4 88.15247 |ground surface

Y 45
X1 -1.5
y1 101.5
105
100 j\ —— Ground surface
. \\ ~— Slip Surface
E o5 N :
E \ \
& 90 ™~
4
85
80

-100 0 100 200 300 400 500 600 700 800
Distance {m)
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Peat stability - 500m slip length - 30deg wedge
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114662

Drg. Ref.

Sheet No. Rev.

Fal

Mada by Date Data Checked
CH 05-Dec-2003 Corrib DA3.sld ¢ bt

104.0 ! . : ; ;

# 0.00,102.0) !
(O BNy E)

i N
H

1020 '

g

1000 . \
28.00 ' L -

95.00 : 2 =t

92.00 Qé Q\\‘\
90.00 &
88.00

86.00

B4.00

5200

300.0

-100.0 100.0

Seale x 1:6374 y 1:141

S
94,00 d . OZ\Q &

hY
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500.0 700.0
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Net horiz force [kN]): -1B3.1E-§ Disturbing moment {kN m]: 539.2
Restoring moment [kN m}: 1541.
Factor of Safety: 2.858

0.0
9.800
11.25
11.30
12.68
14.14
15.67
17.29

Slip surface coordinates Pore Intexslice forces
Prassure [kN]

Point ® [m] y (m} u {(kPa] T E E{u)
1 -1.500 101.5 0.3658 0.0 o.0
2 -0.1000 100.1 14.00 0.0 10.94
3 6.0 100.0 15,00 0.0 12.53
4 0.1000 100.0 15.03 0.0 12.48
5 10.30 95, 84 15.92 0.0 7.824
) 20.50 998.28 16.81 0.0 3.517
7 30.71 98.93 17.71 0.0 -0.4400
8 40.91 98.57 18.60 0.0 -4.049

O Job No. Sheet No, Rev.
asys
: 114662 Fa i
Corrib Drg. Ref. L
Peat stability - 500m slip length - 30deg wedge Py — —— e
CH 05-Dec-2003 Corrib DA3.sld
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [%N] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No. Descriptiaon Unit Weight Shear Strength
Parameters
Above GWL Balow GWIL Phi or e or c’
PhiO
{kN/m3} [kN/m3) [®1] (kPa)
1 peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained & 0.0 ¢.1000
NS
Coordinates of top of soil strata Qﬁé
Stratum Material X > 3
-20.00 -1.500 -0.1000 0& mé% 0.1000 500.0 509.7
1 1 102.0 101.5 . 101.5 101.5 . B8.15
2 2z 1020 . 101547 £100.0  §0.00 .
WLl = 102.0 . 101 @\Q&\} 101.5 101.5 . 86.15
Slip 5 . 101.5 K& 10000 . 82.54 88.15
N (\é‘
Stratum Material X —-=> é§;c§
800.0 S
1 1 B0.55 L
2 2 80.00 R
GWL1 - 80.55 $
Slip - . é§>
&
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m] '
Unit weight of water: 10.00 kN/m? 3
Number of phreatic surfaces: 1 a,[
RESULTS OF ANALYSIS
Slip Centre Radius Slip Comment/ PDPisturbing Restoring
Weight FoS Moment Moment
% [m] y [m] [m] [kN} [EN m) [kN m]
489.7 9118. 0.0
WORST CASE : WATER CASE 1 oF 1
Centre at (489.7,9118.) Radius 0.0m
Iterations: § Horiz acceleration [%g): 0.0
Net vertical force (kN): 0.0 S§lip weight (kN) 20590.
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O Job No. Sheet No. Rev.
asys 114662 AN
Corrib Drg. Ref.
Peat stability - S00m slip length - 30deg wedge ) S0 — =
CH 05-Dec-2003  Corrlb DA3.sid jﬂ
9 51.11 98,22 19.49 0.0 -7.309 18.98
10 61.31 97.86 20.38 0.0 -10.22 20,76
11 71.51 97.50 21.27 0.0 -12.78 22.61
12 81.72 97.15 22.16 0.0 -15.00 24.54
13 91.92 96.79 23.05 0.0 -16.86 26.55
14 102.1 96.43 23.94 0.0 -18.38 28.64
15 112.3 96.08 24,83 0.0 -19.54 30.81
16 122.5 95,72 25.72 0.0 ~20.36 33.06
17 132.7 95.37 26.61 0.0 -20.83 35.39
18 142.9 95,01 27.50 0.0 -20.95 37.60
19 153.1 94,65 28,39 0.0 -20.72 40.29
20 163.3 94.30 29.28 0.0 -20.15 42.85
21 173.5 93.94 30.17 0.0 -19.22 45,50
22 1B83.7 93.58 31.06 8.0 -17.95 409.22
23 193.9 93.23 31.95 0.0 -16.32 51.03
24 204.1 92.87 32.84 0.0 -14.35 53,91
25 214.3 92.52 33.73 0.0 -12.03 56.87
26 224.5 92.16 34.62 0.0 ~9.362 59,91
27 234.7 91.80 35.51 0.0 -6.344 63.03
28 244.9 91.45 36.40 0.0 -2.977 66.23
29 255.2 91.09 37.29 0.0 0.7388 69.51
30 265.4 90.73 38.18 0.0 4.803 72.87
kb 275.6 90,38 39.07 0.0 9.217 16.31
32 285.8 90.02 39,96 0.0 13,98 79.82
a3 296.0 89.67 40.95 0.0 19,09 83.42
34 306.2 89.31 41.74 0.0 24.55 4@'37'09
35 316.4 86.95 42,63 0.0 30.36 Y 90.85
36 326.6 88.60 43.52 0.0 36.52 94.68
37 336.8 88.24 44.41 0.0 43202§0 98.59
39 347.0 87.88 45.30 0.0 5 102.6
39 357.2 87.53 46.19 0.0 og"?%’\é“ 106.7
40 367.4 87.17 47.08 0.0 & 5M 110.8
41 377.6 86.82 47.97 0.05° $N72.53 115.0
42 387.8 86.46  48.86 0.8 & 80.78 115.3
43 398.0 86.10 49.75 . 89.38 123.7
44 408.2 85.75 50. 64 (&é’ 99.33 128.2
45 418.4 B5.39 $1.53 N0.0 107.6 132.7
16 428.6 85.03 52,426 4&3 0.0 117.3 137.4
47 438.8 84.68 53.31 Q 0.0 127.3 142.1
48 449.0 84.32 54. 2q§ 0.0 137.6 146.9
49 459.2 83.97 55. 0.0 148.3 151.7
50 469.4 83.61 555588 0.0 159.3 156.7
51 479.8 83.25 .87 0.0 170.7 161.7
52 489.8 82.90 57.76 0.0 182.5 166.8
53 500.0 82.54 5B8.65 0.0 194.6 172.0
54 504.9 85.35 29.32 0.0 52.04 42.99
55 509.7 88.15 0.0 0.0 -183.1E-6 0.0
Slice Strength Parameters Pore Slice Forces on base [kN]
No. Pressura Weight
c' (kPa) Tan ph1 [kPa] [kN] Normal Shear
1 0.1000 0.0 7.183 10.78 15.54 0.1980
2 0.1000 0.0 14.50 1.595 2.251  0.01414
3 3.000 0.0 15.02 1.652 1.649 0.3002
4 3.000 0.0 15.48 173.7 173.5 30.62
5 3.000 0.0 16.37 183.7 183.4 30.62
[ 3.000 0.0 17.26 193.7 193.2 30.62
7 3.000 0.0 18.15 203.7 203.4 30.62
8 3.000 0.0 19.04 213.7 213.4 30.62
9 3.000 0.0 19,93 223.7 223.4 30,862
10 3.000 0.0 20.82 233.6 233.4 30.62
11 3.000 0.0 21.71 243.6 243.4 30.62
12 3.000 0.0 22.60 253.6 253.4 30.62
13 3.000 0.0 23.49 263.6 263.4 30.62
14 3.000 0.0 24.38 273.6 273.4 30.62
15 3.000 0.0 25.27 283.6 283.4 30.62
16 3.000 0.0 26.16 293.6 283.4 30.62
17 3.000 0.0 27.05 303.e 303.4 30.62
18 3.000 0.0 27.94 313.6 313.4 30.62
19 3.000 0.0 28.83 323.5 323.4 30.62
20 3.000 0.0 29.72 333.5 333.4 30.62
21 3.000 0.0 30,61 343.5 343.4 30.62
22 3.000 0.0 31.50 353.5 353.3 30.62
23 3.000 0.0 32,39 363.5 363.3 30.62
24 3,000 0.0 33.28 373.5 373.3 30.62

Program SLOPE Version 17.9 Copyright ©® 1997-2003 Oasys Lid

Slope Stability Analysis

Page 2
Printed 06-Dec-2003 Time 20.05

EPA Export 08-07-2014:23:42:04



O Job No. Sheest No. Rev.
aS s/S 114662 alk
Carrib Drg. Ref. L }
Peat stability - 500m slip length - 30deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib DA3.sld
25 3,000 0.0 34,17 3B3.5 363.3 30.62
26 3.000 0.0 35.06 393.5 383.3 30.62
27 3,000 0.0 35.95 403.4 403.3 30.62
28 3.000 0.0 36.94 413.4 413.3 30.62
29 3.000 0.0 37.73 423.4 423.3 30.62
30 3.000 0.0 38,62 433.4 433.3 30.62
31 3.000 0.0 39.51 443.4 443.3 30.62
32 3.000 0.0 40.40 453.4 453.3 30.62
33 3,000 6.0 41.29 463.4 463.3 30.62
34 3.000 0.0 42.18 473.4 473.3 30.62
35 3,000 0.0 43.07 483.4 483.3 30.62
36 3.000 0.0 43,96 493.3 493.3 30.62
37 3.000 0.0 44.85 503.3 503.3 30.62
38 3.000 0.0 45.74 513.3 513.3 30.62
39 3.000 0.0 46.63 523.3 523.2 30.62
40 3.000 0.0 47.52 533.3 533.2 30.62
41 3,000 0.0 48.41 543.3 543.2 30.62
42 3.000 0.0 49.30 553.3 553.2 30.62
43 3.000 0.0 50.19 563.3 563.2 30.62
a4 3.000 0.0 51.08 573.2 573.2 30.62
45 3.000 0.0 51.97 583.2 583.2 30.62 o
46 3.000 0.0 52.86 593.2 593.2 30.62
47 3.000 0.0 53.75 603.2 603.2 30.62 |
48 3.000 0.0 54.64 613.2 613.2 30.62
49 3.000 0.0 55.53 623.2 623.2 30,62
50 3.000 0.0 56.42 633.2 633.2 égé%bz
51 3.000 0.0 57.31 £43.2 643.2 0.62
52 3.000 0.0 58.20 653.1 653.2 O 30.62
53 3.000 0.0 43.98 235.1 273§9¢§5 16.83
54 3,000 0.0 14.66 78.38 42£;§§ 16.83
Slice Surface Load [kPa] Water Pressure 0®Q0§
no. ground surface 95;)9
Vert Horiz Vert Hos z;\é‘
1 0.0 0.0 0.1829 ¥ &50.0
2 0.0 0.0 o.o~<§é§~ 0.0
3 0.0 0.0 0. *.gb 0.0
4 0.0 0.0 0. d§Q 0.0
5 0.0 0.0 09 0.0
6 0.0 0.0 .0 6.0
7 0.0 0.0 &0.0 0.0
8 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 6.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 6.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0 \
39 0.0 0.0 0.0 0.0 )
40 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
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O Job Nea. Sheat No. Rev.
as VS 114662 Tas
Corrib Orp. Ref.
Peat stability - 500m slip length - 30deg wedge A = Sat e
CH 05-Dec-2003 CerIb DB3.sld Cit
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No, Dascription Unit Weight Shear Strength
Parameters
Above GRL Below GWL Phi ox ¢ or 0
Phil
[kN/m3] [kN/m3] (] [kPa)
1l peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Updrained 0.0 3.000
&
Coordinates of top of soil strata \Qés
Stratum Material X ==>
-20.00 ~1.500 -0,1000 \\\Dé\s 0.1000 500.0 509.7
1 1 102.0 101.5 01\0 101.5 . 88.15
2 2 102.0 101.5 31 80.00 ) )
GWL1 - 102.0 101 3& @* 101. 5 101.5 5 €B.15
Slip - . 101.5 QQ.& 100.0 . B82.54 88.15
. WO @
Stratum Material X -~> §5’§
B00.0 N
1 1 80.55 & \\‘«\
2 2 80.00 N
GHL1 - 80.55 &7
Sl:.p = H é‘\\
OQ
O
Groundwater
Pore pressure distribution type: HYDRGSTATIC
Mazimum soil suction: 0.0 [m)
Unit weight of water: 10.00 kN/m’
Number of phreatic surfaces: 1
RESULTS OF ANALYSIS
Slip Centre Radius Slip Comment/ Disturbing Rastoring
Weight FoS Moment Moment
% [(m] y [m] [m] [kN] [EN m] [N m)
489.7 9119. 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at (489.7,9118.) Radius 0.0m
Iterations: 5 Horiz acceleration [%g): 0.0
Net vertical force [kN): 0.0 Slip weight [kN] 20590.
Net horiz force [kN): -183.1E-6 Disturbing moment [kN m]: 539.2
Restoring moment (kN m): 1550.
Factor of Safety: 2.874
Slip surface coordinates Pora Interslice forces
Prassure [N}
Point x [m) y (m} u [kPa) T E E{u)
1 -1.500 101.5 0.3658 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 8.114 9.800
3 0.0 100.0 15.00 0.0 9.500 11.25
4 0.1000 100.0 15.03 0.0 9.453 11.30
5 10.30 99,64 15.92 0.0 4,858 12.68
6 20.50 g0 28 16.81 0.0 0.6122 14.14
7 30,71 98.93 17.71 0.0 -3.285 15.87
8 40.91 98.57 18.60 0.0 -5.834 17.2¢9
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O Job No. Shest No. Rev.
—
as VS 114662 vas
— — 9 N
Corrib Drg. Ref. d
Peat stability - 500m slip length - 30deg wedge TRy — = o
CH 05-Dec-2003 Corrb DB3.sid
9 51.11 9g.22 19.49 0.0 -10.03 18.98
10 61.31 97.86 20.38 0.0 -12.88 20.76
11 71.51 97.50 21.27 0.0 -15.33 22.61
12 81.72 97.15 22.16 0.0 -17.54 24.54
13 91.92 96.79 23.05 0.0 -19.34 26.55
14 102.1 96.43 23.94 0.0 -20.80 28.64
15 112.3 96.08 24.83 0.0 -21.91 30.81
16 122.5 95.72 25.72 0.0 -22.66 33.08
17 132.7 95.37 26.61 0.0 -23.07 35.39
18 142.9 95.01 27.50 0.0 -23.14 37.80
19 153.1 94.65 28.39 0.0 -22.85 40.28
20 163.3 94.30 25.28 0.0 -22.21 42.85
21 173.5 93.94 30.17 0.0 -21.22 45.50
22 183.7 93.58 31.06 0.0 -19.89 48.22
23 193.9 93.23 31.95 0.0 -18.21 §1.03
24 204.1 92.87 32.84 0.0 -16.17 53.91
25 214.3 52,52 33.73 0.0 -13.79 56.87
26 224.5 92.18 34.862 0.0 -11.06 59.91
27 234.7 91.80 35.51 0.0 -7.985 £3.03
28 244.9 91.45 36.40 0.0 -4.558 66.23
29 255.2 21.09 37.29 0.0 -0.7821 69.51 ;
30 265.4 90.73 38.18 0.0 3.343 12.87
3 275.8 90.38 39.07 0.0 7.816 76.31
32 285.8 90.02 39.96 0.0 12.64 79.82
33 296.0 89.67 40.85 0.0 17.81 g 83.42
34 306.2 89.31 41.74 0.0 23,33 & 87.09
35 316.4 B8. 95 42.63 0.0 29.20 &  90.85
36 326.6 88.60 43.52 0.0 35.92 & 94,68
37 336.8 88.24  44.41 0.0 <§$gQ§5 98,59
38 347.0 87.88 45.30 0.0 $90 102.6
39 357.2 87.53  46.19 0.0 6?2%5316 106.7
40 367.4 87.17 47.08 0.0 §V63.77 110.8
a1 377.6 86.82 47.97 0.8° & 71.74 115.0
42 397.8 86.46 48.88 ) 80.05 119.3
13 398.0 86.10 49.75 dfgggé 88.70 122.7
44 408.2 85.75 50. 64 qé{} 0 87.71 128.2
45 418.4 85.39 51,53, & o9 0.0 107.1 132.7
46 428.6 85.03 52. 42Q<3% 0.0 116.8 137.4
41 438.8 84.68 53 31,© 0.0 126.8 142.1
a8 449.0 84.32 200 0.0 137.2 146.9
49 459.2 83.97 55 0.0 148.0 151.7
50 469.4 83.61 58 98 0.0 159.1 156.7
51 479.6 83.25 6.87 0.0 170.5 161.7
52 489.8 82.90 57.76 0.0 182.3 166.8
53 500.0 82,54 58.65 0.0 194.5 172.0
54 504.9 85.35 29.32 0.0 52.00 42.99 =
55 509.7 88.15 0.0 0.0 -183.1E-6 0.0 \
Slice Strength Parameters Para Slice Forces on base (kN] [
No. Pressure Weight
c' [kPa) Tan phi [kPa] [kN) Hormal Shear
1 3.000 0.0 7.183 10.78 13.54 5.940
2 3.000 0.0 14.50 1.595 2.108 0.4243
3 3.000 0.0 15.02 1.652 1.649 0.3002
4 3.000 0.0 15.43 173.7 173.5 30.62
5 3.000 0.0 16.37 183.7 183.4 30.62
6 3.000 0.0 17.28 193.7 193.4 30.62
7 3.000 0.0 18.15 203.7 203.4 30.62
8 3.000 0.0 19.04 213.7 213.4 30.62
9 3.000 0.0 19.93 223.7 223.4 30.62
10 3.000 0.0 20.82 233.6 233.4 30.62
11 3.000 0.0 21.71 243.6 243.4 30.62
12 3.000 0.0 22.60 253.6 253.4 30.62
13 3.000 0.0 23.49 263.5 263.4 30.62
14 3.000 0.0 24.38 273.8 273.4 30.862
15 3.000 0.0 25.27 283.6 283.4 30.62
16 3.000 0.0 26.16 293.6 2983.4 30.62
17 3.000 0.0 27.05 303.6 303.4 30.62
18 3.000 0.0 27.94 313.6 313.4 30.62
19 3.000 0.0 28.83 323.5 323.4 30.62
20 3.000 0.0 20,72 333.5 333.4 30.62
21 3.000 0.0 30.61 343.5 343.4 30.62
232 3.000 0.0 31.50 353.5 353.3 30.62 .
23 3.000 0.0 32.39 363.5 363.3 30.62
24 3.000 0.0 33.28 373.5 373.3 30.62
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O Job No. Sheet No. Rev.
asys 114862 van
Corrib Dry. Ref.
Peat stability - 500m slip length - 30deg wedge
Made by Ciate ata Checked
CH 0S-Dec-2003 Comb DB3.sida (4
25 3.000 0.0 34.17 383.5 303.3 30.62
26 3.000 0.0 35.06 393.5 393.3 30.62
27 3.000 0.0 35.95 403.4 403,3 30.62
28 3.000 0.0 36.84 413.4 413.3 30.62
29 3.000 0.0 37.73 423.4 423.3 30.62
30 3.000 0.0 38.62 433.4 433.3 30.62
Il 3.000 0.0 39.51 443.4 443.3 30.62
32 3.000 0.0 40.40 453.4 453.3 30.62
33 3.000 0.0 41.2% 463.4 463.3 30.62
34 3.000 0.0 42.18 473.4 473.3 30,62
35 3.000 0.0 43.07 483.4 483.3 30.62
36 3.000 0.0 43.96 493.3 493.3 30.62
37 3,000 0.0 44,85 503.3 503.3 30.62
38 3.000 0.0 45.74 513.3 513.3 30.62
39 3.000 0.0 46.63 523.3 523.3 30.62
40 3.000 0.0 47.52 533.3 533.2 30.62
41 3.000 0.0 48.41 543.3 543.2 30.62
42 3.000 0.0 49.30 553.3 553.2 30.62
43 3,000 0.0 50.19 563.3 563.2 30.62
44 3.000 0.0 51.08 573.2 573.2 30.62
45 3.000 0.0 51.97 583.2 563.2 30.62
46 3.000 0.0 52.86 593.2 593.2 30.62
47 3.000 0.0 53.7% 603.2 603.2 30,62
48 3.000 0.0 54.64 613.2 613.2 30.62
49 3,000 0.0 55.53 623.2 £23.2 30.62
50 3,000 0.0 56.42 633.2 633.2 30,62
51 3.000 0.0 57.31 §43.2 643.2 0262
52 3.000 0.0 58.20 653.1 653.2  (30.62
53 3.000 0.0 43.98 235.1 274.9 " 16.83
54 3.000 0.0 14.66  78.38 93§§§¢9 16.83
<
Slice Surface Load [kPa] Water Pressure on QO{&
no. ground surface [k éb\?
Vart Horiz Vart Hezi éf
1 0.0 0.0 0.1829 5 90
2 0.0 0.0 0.0 &R O0.0
3 0.0 0.0 0.0 . & 0.0
4 0.0 0.0 0.6° Q\\‘ 0.0
5 0.0 .0 0. ggo 0.0
& 0.0 0.0 0 0.0
7 0.0 0.0 B0 0.0
8 0.0 0.0 §50.0 0.0
9 0.0 0.0 G o.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
a0 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
3s 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
e 0.0 0.0 0.0 0.0
40 0.0 g.0 0.0 0.0
41 0.0 0.0 0.0 0.0
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-ArupGeotechnics

Coriib Onshore Terminal

Slope geometric data
Slope length L = 500 m
Passive wedge angle 8 = 40 degs
Ground surface Peat surface
o 1.5 B 2
y0 101.5 y0 100
X0 0 x0 0
b3 800 X 5§00
y 80.55126 y 82.53962
X1 0
y1 101.5
X2 0
y2 100
%3 500 |Setlength
va 82.53962
x5 724.0579 [ground surface x at y=y3 |
s
. &
Ground profile Peat profile Slip surface
X y X y x OB ¥y
-20 [ 102.0237] -50 100 -5l 1015
0 101.5 0 100 NN 100
724.0679 | 82.53962 500 82.53962, o"AQSDD 82.53962
& 6.7809 | 88.22947
S
<<0\ \\‘&\Q
R
6\0
L [224.0679] &
L2 6.780911 S
6 40  |Setangle
X4 506.7809 |Intersection of slip surface with
v4 88.22947 |ground surface
¥ 45
x1 -1.5
y1 101.5
105
100 7\ — Ground surface
_ \\ — Slip Surface
E o5 k-—-
H N
@ 90
- \
. \'
80
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O Job No. Sheet No. Rev.
asys 114662 C0o0 1
¥
Corrib Drg. Ref. i
Peat stability - 500m slip length - 40deg wedge
Made by Date Cata Checked
CH 05-Dec-2003 Corrib DB4.sid
General Parameters
Direction of slip: DOWNHILL
Minimum siip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No. Dascription Unit Weight Shear Strength
Parameters
Above GWL Below GWL Fhi or ¢ or «0° a2
Phil
[kN/m3) [kN/m3) [°1 [kPa)
1l peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained 0@' 0.0 3,000
Coordinates of top of soil strata §é
Stratum Material X =-=> & )
-20.00 =-1.500 =0.1000 N .0 0.1000 500.0 506.8
1 1 102.0 101.5 5 1.5 101.5 . BB.23
2 2 102.0 . 101.5P100.0 80.00 . .
GWL1 - 102.0 S 101 101.5 101.5 5 88.23
Slip - . 101.5 gt 100.0 . 82.54 88.23
N
Stratum Material X -=> K -~
NN
800.0 AP
1 1 80.55 < N
2 2 80.00 &
GWL1 - 80.55 O
Slip - . &
&
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m} =
Unit weight of water: 10.00 kN/m? 1
tlumber of phreatic surfaces: 1
RESULTS OF ANALYSIS
S§lip Centrae Radiusg Slip Comment/ Disturbing Restoring
Weight FoS Homent Moment
% [m]) y [m) [m] {EN] {kN m) [N m)
487.9 9107. 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at {487.9,9107.) Radius 0.0m
Iterations: 5 Heriz acceleration [%g]: 0.0
Net vertical force [kN): 0.0 Slip weight {kN] 20500.
Net horiz force [EN]: -61.04E-6 Disturbing moment [kN m]: 536.8
Restoring moment [kN m]: 1545.
Factor of Safety: 2.879
Slip surface coordinates Pore Interslice forces
Praessure [kN]
Point % [m] y {m} u [kPa) T E E(u)
1 =1.500 i01.5 0.3658 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 B.119 9,800
3 0.0 100.0 15.00 0.0 9.505 11.25
4 0.1000 100.0 15.03 0.0 9.459 11.30 A
5 10.10 99,65 15.91 0.0 4,970 12.65 J
6 20.10 88,30 16.78 0.0 0.8174 14,08
7 30.09 98.95 17.65 0.0 -3.000 15.58
8 40.09 98.60 1B.53 0.0 -6.483 17.16
Program SLOPE Version 17.9 Copyright © 1997-2003 Oasys Lid Page 1
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O Job No. Sheel No. Rev,
as VS 114662 0t
Caorrib Org. Ref.
Peat stability - S500m slip length - 40deg wedge Nassity — S rerr
CH 05-Dec-2003 Corrib DB4.sld c_,H
9 50.09 98.25 19.40 0.0 -9.630 10,82
10 60.09 97.90 20.27 0.0 -12.44 20.55
11 70.09 97.55 21.14 0.0 -14.92 22.35
12 80.08 97.20 22.02 0.0 -17.06 24.24
13 90,08 96,85 22.89 0.0 -18.87 26.20
14 100.1 96.51 23.76 0.0 -20.34 28.23
15 110.1 96.16 24.64 0.0 -21.48 30,135
16 120.1 95.81 25.51 0.0 -22.28 32.53
17 130.1 95.46 26.38 0.0 -22.74 34.80
18 140.1 95.11 27.25 0.0 -22.87 37.14
19 150.1 94.76 28.13 0.0 -22.67 39.56
20 160.1 94,41 29.00 0.0 -22.13 42.05
21 170.1 94.086 29.87 0.0 -21.25 44.62
22 180.1 93.71 30.75 0.0 ~20.04 47.26
23 190.1 93.36 31.62 0.0 -18.50 49,99
24 200.1 93,01 32.49 0.0 -16.62 52.78
25 210.1 92.66 33,36 0.0 -14,40 55.66
26 220.1 92.32 34.24 0.0 -11.85 58,61
27 230.1 91.97 35.11 0.0 -B.965 61.63
28 240.1 91.62 35.98 0.0 -5.744 64.74
29 250.1 91.27 36.86 0.0 -2.187 §7.92
30 260.0 90.92 37.73 0.0 1.704 71.17
3 270.0 90.57 38.60 0.0 5.931 74.50
32 280.0 90.22 39.47 0.0 10.49 77.91
i3 290.0 89.87 40.35 0.0 15,39 81.39
34 300.0 89.52 41.22 0.0 20.62 g 84.95
as 310.0 89.17 42.09 0.0 26.19 Y7 88,59
36 320.0 88,82 42.97 0.0 32.09 &  92.30
37 330.0 g88.48 43.84 0.0 38 ‘33§0 96.09
38 340.0 88.13 44,71 0.0 ‘§9§‘ 99.95
39 350.0 87.78 45.58 0.0 1081 103.9
40 360.0 87.43 46.46 0.0 $7.89.06 107.9
41 370.0 87.08 47.33 0.0 3'66. 64 112.0
42 380.0 86.73 48.20 TR 69‘74.55 116.2
13 390.0 86.38 49,07 a%g@ 82.80 120.4
a1 400.0 86.03  49.95 PO 91.33 124.7
45 410.0 85.68 50.82 -\‘é§0.0 100.3 129.1
46 420.0 85.33 51.69 o*\\«\ 0.0 109.6 133.6
47 430.0 84.98 52,57 (§Q 0.0 119.1 138.2
48 440.0 84.63 53.444 0.0 129.1 142.9
49 450.0 84.29 54, 0.0 139.3 147.5
50 460.0 83.94 5508 0.0 149.9 152.3
51 470.0 83.59 ©6.06 0.0 160.9 157.1
52 480.0 83.24 56.93 0.0 172.1 162.1
53 490.0 82.89 57.80 0.0 183.7 167.1
54 $00.0 82.54 58,68 0.0 195,7 172.1
55 506.8 §8.23 0.0 0.0 -61.04E-6 0.0
Slica Strength Paramaters Pora Slice Forces on base [kN]
No. Prassure Weight
c' [kPa) Tan phi [kPa] [kN] Normal Shear
1 3.000 0.0 7.183 10,78 13.54 5.940
2 3,000 0.0 14.50 1.58% 2.108 0.4243
3 3.000 0.0 15.02 1.652 1.649 0.3002
4 3,000 0.0 15.47 170.2 169.9 30.01
5 3.000 0.0 16.34 179.7 179.5 30.01
6 3.000 0.0 17.22 189.3 189.1 30.01
7 3.000 0.0 18.09 198.9 198.7 30.01
8 3.000 0.0 18.96 208.5 208.3 30.01
9 3.000 0.0 19.84 218.1 217.9 30.01
10 3,000 0.0 20.71 221.7 227.5 30.01
11 3.000 0.0 21.58 237.3 237.1 30.01
12 3.000 0.0 22.45 246.9 246.7 30.01
13 3.000 0.0 23.33 256.5 256.3 30.01
14 3.000 0.0 24,20 266.1 265.9 30.01
15 3,000 0.0 25.07 275.17 275.5 30.01
16 3.000 0.0 25.95 285.3 285.1 30.01
17 3.000 0.0 26.82 284.9 294.8 30.01
18 3.000 0.0 27.69 304.5 304.4 30.01
19 3.000 0.0 20.56 314.1 314.0 30.01
20 3,000 0.0 29.44 323.7 323.6 30.01
21 3.000 0.0 30.31 333.3 333.2 30.01
22 3.000 0.0 31.18 342.9 342.8 30,01
23 3.000 0.0 32.0% 352.9% 352.4 30.01
24 3.000 0.0 33.93 362.1 362.0 30.01
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O Job Ne. Sheet No. Rev.
aS vS 114662 Ik le v A o
Corrib | Drg. Ref. -
Peat stability - 500m slip length - 40deg wedge ey — 5o P—
CH 05-Dec-2003  Corib DB4.sid  Ci4

25 3.000 0.0 33,80 371.7 371.6 30.01

26 3.000 0.0 34.67 381.3 381.2 30.01

27 3.000 0.0 35.55 390.9 390.8 30.01

28 3.000 g.0 36.42 400.5 400.4 30,01

29 3.000 0.0 37.29 110.1 410.0 30.01

30 3.000 0.0 3B.16 119.7 419.6 30.01

31 3.000 0.0 39.04 429.3 429.2 30.01

32 3.000 0.0 39.91 438.9 438.8 30.01

33 3.000 0.0 40,78 448.5 448.4 30.01

34 3.o000 0.0 4l1.66 458.1 458.0 30.01

5 3.000 0.0 42.53 467.7 467.6 30.01

36 3.000 0.0 43.40 477.3 4771.2 30.01

37 3.000 0.0 44.27 486.9 486.9 30.01

g 3.000 0.0 45.15 496.5 196.5 30.01

39 3.000 0.0 46.02 506.1 S06.1 30.01

40 3.000 0.0 46.89 515.7 515.7 30.01

1 3.000 0.0 47.77 525.3 525.3 30.01

42 3.000 0.0 48.64 534.9 534.9 30.01

43 3.000 0.0 49.51 544.5 544.5 30.01

44 3.000 0.0 50.38 554.1 554.1 30.01 i

45 3.000 0.0 51.26 563.7 563.7 30.01 k

46 3.000 0.0 52.13 573.3 573.3 30.01 a

47 3.000 0.0 53.00 582.9 582.9 0.0

48 3.000 0.0 53.88 592.5 582.5 30.01

49 3.000 0.0 54.7% 602.1 £02.1 30,11

50 3,000 0.0 55.62 611.7 611.7 g@gl

51 3.000 0.0 56.49 621.3 621.3  Q30.01

52 3.000 0.0 57.37 630.9 630.9 S 30.01

53 3.000 0.0  58.24 640.5 84055 £ 30.01

54 3.000 0.0 28.34 218.8 j}i‘* 26.55
Slice Surface Load [kPa] Watar Pressure onQ\Qo\'y*
no. ground surface [&ﬁa{&

Vert Horiz Vert Hoxtr &

1 0.0 0.0 0.1829 .0

2 0.0 0.0 0.0 & 0.0

3 0.0 0.0 0. Q\A’«\O’ 0.0

4 0.0 0.0 0.0 0.0

5 0.0 0.0 0.8° 0.0

6 0.0 0.0 0.0

7 0.0 0.0 &0.0 0.0

8 0.0 0.0 0.0 0.0

g 0.0 0.0 0.0 0.0

10 0.0 0.0 0.0 0.0

11 6.0 0.0 0.0 0.0

12 0.0 0.0 0.0 0.0 .|

13 g.0 0.0 0.0 0.0 |

14 6.0 0.0 0.0 0.0

15 6.0 0.0 0.0 .0

16 0.0 0.0 0.0 0.0

17 0.0 0.0 0.0 0.0

18 0.0 0.0 0.0 0.0

19 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0

21 ¢.0 0.0 0.0 0.0

22 0.0 0.0 0.0 0.0

23 0.0 0.0 0.0 0.0

24 0.0 0.0 0.0 0.0

25 0.0 0.0 0.0 0.0

26 0.0 0.0 0.0 0.0

27 0.0 0.0 0.0 0.0

28 0.0 0.0 0.0 0.0

29 0.0 0.0 0.0 0.0

30 0.0 0.0 6.0 0.0

31 0.0 .0 0.0 0.0

32 0.0 0.0 0.0 ¢.0

33 0.0 0.0 6.0 0.0

34 0.0 0.0 0.0 0.0

a5 0.0 0.0 0.0 0.0

26 0.0 0.0 0.0 0.0

kY 0.0 0.0 0.0 0.0

38 0.0 .0 0.0 0.0

39 0.0 6.0 0.0 0.0

40 0.0 0.0 0.0 0.0

41 0.0 0.0 0.0 0.0
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O Job Ne. Sheet No. Rev.
asys 114662 AToR
Corrib Drg. Rel.
Peat stability - 500m slip length - 40deg wedge TRy Sie o e
cH 05-Dec-2003 Corrib DA4. sid c
Genaral Parameters
Direction of slip: DOWNKILL
Minimum slip weight {kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
Ho. Dascription Unit Weight Shear Strength
Parameters
Above GWL Below GWL Phi or ¢ or cO0’
Phil
[kN/m3] {kN/m3] 1°) [kPa]
1 peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained 0.0 0.1000
&.
Coordinates of top of soil strata éo
Stratum Material X --> &
-20.00 =1.500 -0.1000 \\\Oéé) 0.1000 500.0 506.8
1 1 102.0 101.5 . STpa%s 101.5 88.23
2 2 102.0 . 101.5 éﬁ@@%.c 80.00 .
GWL1 - 102.0 . 101. 4P (“101.5 101.5 : 88.23
S51lip = 5 101.5 QQ && 100.0 5 82.54 Ba8.23
. O &
Stratum Material X ==> FE
800.0 R
1 1 80.55 R
2 2 80.00 CQ
GWL1 - 80.55 O
slip - éé"‘o
&
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m]
Unit weight of water: 10.00 kiN/m?
Number of phreatic surfaces: 1
RESULTS OF ANALYSIS
Slip Centra Radius Slip Comment/ Disturbing Restoring
Waight FoS Moment Moment
s [m] y iml [m] (kN] (kN m) [N m]
487.9 9107. 0.0
WORST CASE : WATER CASE 1 QF 1
Centre at (487.9,9107.) Radius 0.0m
Iterations: 5 Horiz acceleration (%g]: 0.0
Net vertical force [(kN]: 0.0 Slip weight (kN] 20500.
Net horiz force [kN): -45.78E-6 Disturbing moment [kN m): 536.8
Restoring moment (kN m): 1537.
Factor of Safety: 2.B863
Slip surface coordinates Pore Interslice forcas
Prassure [kN]
Point ¥ [m] y (m] u {kPa) T £ El(u)
1 ~1.500 101.5 0.3658 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 10,94 9.800
3 0.0 100.0 15.00 0.0 12.53 11.25
4 0.1000 100.0 15.03 0.0 12.48 11.30
9 10.10 99.65 15.81 0.0 7.932 12.65
[ 20.10 99,30 16.78 0.0 3.720 14.08
7 30.09 98.95 17.65 0.0 ~0.1571 15.58
8 40.09 98.60 18.53 0.0 -1.6%% 17.16
Program SLOPE Version 17.9 Copyright © 1997-2003 Oasys Ltd Page 1
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O Job Neo. Sheest No. Rev.
as V§ 114662 Ty -
Corrib Dro. Ref. —
Peat stability - 500m slip length - 40deg wedge S
Macle by Date Data Checked
cH 05-Dec-2002 Corrib DA4.5ld [
9 50.09 98.25 18.40 0.0 -6.4905 18,82
10 60.09 97.80 20.27 0.0 ~9.7717 20,55
11 70.09 97.55 21.14 0.0 -12.31 22.35
12 80.08 97.20 22.02 0.0 -14.51 24.24
13 90.08 96.85 22.89 0.0 ~16.38 26.20
14 100,1 96.51 23.76 0.0 -17.91 28,23
15 110.1 96.16 24.64 0.0 -19.11 30.35
16 120.1 95,81 25.51 0.0 -19.97 32.53
17 130.1 95.46 26.38 0.0 -20.49 34.80
18 140.1 95,11 27.25 0.0 -20.68 37.14
19 150.1 94.76 28.13 0.0 -20.53 39.56
20 160.1 94.41 29.00 0.0 =-20.05 42.05
21 170.1 94,06 29.87 0.0 -19.24 44.62
22 180.1 93.71 30.75 0.0 ~18.09 47.26
23 180.1 93.36 31.62 0.0 -16.60 49,99
24 200.1 93,01 32.49 0.0 -14.78 52.78
25 210.1 92,66 33.36 0.0 ~12,62 55.66
26 220.1 92.32 34.24 0.0 -10.13 58.61
21 230.1 91.97 35.11 0.0 -7.303 61.63
28 240.1 91.62 35.98 0.0 -4.141 64.74
29 250.1 91,27 36.86 0.0 -0.6431 67.92 .
30 260.0 90.92 37.73 0.0 3.190 71.17 i
3 270.0 90.57 368.60 0.0 7.357 74.50
32 280.0 90.22 39.47 0.0 11.86 771.91
33 290.90 89.87 40.35 0.0 16.70 & 81.39
34 300.0 89,52 41.22 0.0 21.87 ¥ B4.95
35 310.0 89.17 42.08 0.0 27.38 %§§ 88.59
36 320.0 88.82 42.97 0.0 33.2 92.30
37 330.0 68.48 43.84 0.0 455 96.09
3 340.0 808.13 44.71 0.0 {92 99.95
39 350.0 87.78 45.58 0.0 00?? .17 103.9
10 360.0 87.43 46.46 0.8 $M59.95 107.9
a1 370.0 87.08 47.33 00" & 67.47 112.0
42 380.0 86.73 48.20 \\0 75.33 116.2
43 390.0 86.38 49.07 (&é’§$ 82.52 120.4
a4 400.0 B6.03 49.95 .0 92.04 124.7
45 410.0 85.68 50. aon &\0» 0.0 100.9 129.1
45 420.0 85.33 51.69€ Y 0.0 110.1 133.6
47 430.0 84.98 52.57C 0.0 119.6 138.2
18 440.0 84.63 53. 0.0 128.5 142.8
49 450.0 84.29 5 1 0.0 139.,7 147.5
50 460.0 B3.94 (ggﬁla 0.0 150.2 152.3
51 470.0 83.59%9 6.06 0.0 161.1 157.1
52 480.0 83.24 56.93 0.0 172.3 152.1
53 490,0 82.89 57.80 0.0 183.9 167.1
54 500.0 82.54 58.68 0.0 195.7 172.1 2
55 506.8 88.23 0.0 0.0 -45.78E-6 0.0 f }
Slice Strength Parameters Pora Slicea Forces on base [kN]
No. Prassure Weight
c' [kPa) Tan phi {kPa] [kN) Normal Shear
1 0.1000 0.0 7.183 10.78 15.54 0.1%80
2 0.1000 0.0 14,50 1.595 2,251 0.01414
3 3.000 0.0 15.02 1.852 1.649 0.3002
4 3.000 0.0 15.47 170.2 169.9 30.01
5 3.000 0.0 16,34 179.7 179.5 30.01
6 3.000 0.0 17.22 189.3 189.1 3g.01
7 3.000 0.0 18,09 198.5 198.7 30.01
] 3.000 0.0 18.96 208.5 208.3 30.01
9 3.000 0.0 19.84 218.1 217.9 30.01
10 3.000 0.0 20.71 227.7 227.5 30.01
11 3.000 0.0 21.58 237.3 237.1 30.01
12 3.000 0.0 22.45 246.9 246.7 30.01
13 3.000 0.0 23.33 256.5 256.3 30.01
14 3.000 0.0 24.20 266.1 265.9 30.01
15 3.000 0.0 25.07 275.1 275.5 30.01
16 3.000 0.0 25.95 285.3 285.1 30.01
17 3.000 0.0 26.82 294.9 294.8 30.01
18 3.000 0.0 27.69 304.5 304.4 30.01
19 3.000 0.0 28.56 314.1 314.0 30.01
20 3.000 0.0 29.44 323.7 323.6 30.01
21 3.000 0.0 30.31 333.3 333.2 30.01
22 3.000 ¢.0 31.18 342.9 342.8 30.01 ¥
23 3.000 0.0 32.05 352.5 352.4 30.01
24 3,000 0.0 32.93 362.1 362.0 30.01
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O Job No. Sheet No. Rewv,
asys 114862 TioS
Corrib Drg. Ref.
Peat stability - 500m slip length - 40deg wedge AT Dy . 5t T
CH 05-Dec-2003 Corrib DA4.s!d CH
25 3.000 0.0 33.80 371.7 371.6 30.01
26 3.000 0.0 34.67 381.3 381.2 30.01
27 3.000 0.0 35.55 300.9 390.8 30.01
28 1.000 0.0 36.42 400.5 400.4 30.01
29 3.000 0.0 37.29 410.1 410.0 30.01
30 3.000 0.0 38.16 419.7 419.6 30.01
3 3.000 0.0 39.04 429.3 429.2 30.01
32 3.000 0.0 39.51 438.9 438.8 30.01
33 3.000 0.0 40.78 448.5 448.4 30.01
kY] 3.000 0.0 41.66 458.1 458.0 30.01
35 3.000 0.0 42.53 467.7 467.6 30.01
36 3.000 0.0 43. 40 477.3 477.2 30.01
37 3.000 0.0 44.27 4086.9 486.9 30.01
38 3.000 0.0 45.15 496.5 496.5 30.01
39 3.000 0.0 46.02 506.1 506.1 30.01
10 3.000 0.0 46.89 515.7 515.7 30.01
41 3.000 0.0 471.717 $25.3 525.3 30.01
42 3.000 0.0 48.64 534.9 534.5 30.01
43 3.000 0.0 49.51 544.5 544.5 30.01
14 3.000 0.0 50.38 554.1 554, 1 30.01
45 3.000 0.0 51.26 563.7 563.7 30.01
46 3.000 0.0 52.13 573.3 573.3 30.01
47 3.000 0.0 53,00 582.9 582.9 30.01
48 3.000 0.0 53.88 592.5 592.5 30.01
49 3.000 0.0 54,75 602.1 602.1 30.01
50 3.000 0.0 55.62 611.7 611.7 30,401
51 3.000 0.0 56.49 621.3 621.3 8701
52 3.000 0.0 57.37 630.9 630.9  Sv.01
53 3.000 0.0 58,24 640.5 640.5 ,§0 30.01
54 3.000 0.0 29.34 218.8 299 & 26.55
%)
Slice Surface Load (kPal Water Pressure on ooﬁ@é
no. ground surfaca [k WS
Vart Horiz Vart Horj A\
1 0.0 0.0 0.1829 d§$§b?o
2 0.0 0.0 0.0 8300
3 0.0 0.0 0.0 TS 0.0
4 0.0 0.0 0.¢0 & 0.0
5 0.0 0.0 0.0 0.0
6 n.0 0.0 0.6 0.0
7 0.0 0.0 Y0 0.0
8 0.0 0.0 §50.0 0.0
9 0.0 0.0 O 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 6.0 0.0
30 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
39 0.0 0.0 0.0 0.0
40 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
Program SLOPE Verslon 17.9 Copyright ® 1997-2003 Oasys Ltd Page 3
Slope Stabliity Analysis Printed 0S-Dec-2003 Time 17:36

EPA Export 08-07-2014:23:42:05



ArupGeotechnics JobNo. 114862  Sheet 111" g 4
. Made by: CH  Chkd:..C7

Corrib Onshore Terminal Date: 30/11/2003
Slope geometric data Rev: --
Slope length L= 500 m
Passive wedge angle 6 = 45 degs
Ground surface Peat surface

o 1.5 B 2

y0 101.5 y0 100

x0 0 x0 0

X 800 X 500

y 80.55126 y 82.53862

x1 0

y1 101.5

X2 0

y2 100

X3 500 |Setiength

v3 82.53062

x5 724.0879 |ground surface xaty=y3 |

&
_ _ ____ @
Ground profile Peat profile Slip snr@;e
X y X y x Ols"
-20  {102.0237] -20 100 A5 Pl 101.5
|0 101.5 0 100 N 100
724.0879 | 82.53962 500 82.53962 0 500 82.53962
& 5.7177 | 88.25732
S
<<0\ \\‘&\Q
N
6\0

L [224.0679 S

L2__ 5717701 &

8 45 |Setangle

x4 505.7177 {Intersection of slip surface with
y4 88.25732 |ground surface

¥ 45
x1 -1.5
y1 101.56
105
100 j\ — Ground surface
_ \\ —Slip Surface
E o S
@
3 90 \\
85
\' \
80
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O Job No. Sheet No. Rev,
asys 114662 Flot =
Corrib Drg. Ref, i
Peat stability - 500m slip length - 45deg wedge
Made by Date Data Checked
' : CH 05-Dec-2003 Corrib DBS.sld .
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN]} : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizental interslice forces)}
Maximum number of iterations: 100
Material properties
No. Dascription Unit Weight Shear Strength
Parameters
Above GWL Balow GWL Phi or ¢ or c0*
Phil ]
[kN/m3) [kN/m3) [*1 [kPa)
1 peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained 0@' 0.0 3.000
Coordinates of top of soil strata §é
Stratum Material X -=> & )
-20.00 -1.500 =0.1000 N .0 0.1000 500.0 505.7
1 1 102.0 101.5 . 91.5 101.5 . 88.26
2 2 102.0 101.58%100.0 80.00 .
GHL1 - 102.0 . 018 X 101.5  101.5 : 88.26
Slip - . 101.5 @0(\0@& 100.0 . 82.54 88.26
Stratum Material X =-=> .Q&é\;o&
800.,0 NS
1 1 80.55 o
2 2 80.00 &
GWL1 - 80.55 O
Slip - . &
&
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 {m] a
Unit weight of water: 10.00 kN/m?® t
Number of phreatic surfaces: 1
RESULTS OF ANALYSIS
Slip Centre Radius Slip Comment/ Disturbing Restoring
Weight FoS Moment Moment
X [m] y (m] (m} [kN] (kN m] [kN m])
486.4 2069, 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at {(486.4,9069.) Radius 0.0m
Tterations: 5 Horiz acceleration [%g]: 0.0
Net vertical force [kN): 0.0 Slip weight (kN] 20470.
Net horiz force [kN]: ~15.26E-6 Disturbing moment [kN m): 535.9
Restoring moment {[kN m): 1545.
Factor of Safety: 2.883
Slip surface cooxrdinates Pora Intarslice ferces
Pressure [kN]
Point ® [m] y [m] u [kPa) T [ E{u)
1 -1.500 101.5 0.3658 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 8.123 9.800
3 0.0 100.0 15.00 0.0 8.509 11.25
L] 0.1000 100.0 15.03 0.0 5.463 11.30 f
5 10.10 99,65 15.81 0.0 4.988 12,65 LI
6 20.10 99.30 16.78 0.0 0.8494 14.08
7 30.09 88.385 17.65 0.0 =-2,954 15.58
B8 40.09 98.60 18.53 0.0 -6.423 17.16
Program SLOPE Version 17.9 Copyright © 1987-2003 Oasys Ltd Page 1
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O Job No., Sheet No. Rev.
asys 114662 F\aq
Corrib Drg. Ref.
Peat stability - S00m slip length - 45deg wedge Seadiy — — ———
. CH 05-Dec-2003 Corrib DBS.sld C. ¥
- 50.09 98.25 19.40 0.0 -5.556 18.82
10, 60.09 97.90 20.27 0.0 -12.35 20.55
11 70.09 97.55 21.15 0.0 -14.82 22.36
12 80.08 97.20 22.02 0.0 -16.94 24.25
13 90.08 96.85 22.89 0.0 ~18.73 26.21
14 100.1 96.51 23.77 0.0 -20.19 28.24
15 110.1 96.16 24,68 0.0 -21.31 30.36
16 120.1 95.81 25,51 0.0 -22.10 32.55
17 130.1 95.46 26.39 0.0 -22.55 34.81
18 140.1 95,11 27.26 0.0 -22.66 37.16
19 150.1 94,76 28.13 0.0 -22.44 39.58
20 160.1 94.41 29.01 0.0 -21.88 42.07
21 170.1 94.06 29.88 0.0 -20.99 44,64
22 180.1 93.71 30.7% 0.0 -18.77 47.29
23 190.1 93.36 31.63 0.0 -18.20 50.01
24 200.1 93.01 32.50 0.0 -16.31 52.81
25 210.1 92.66 33.37 0.0 -14.07 55.69
26 220.1 92.32 34.25 0.0 -11.50 58.64
27 230.1 91,97 35.12 0.0 -8.601 61.67
28 240.1 91.62 35.99 0.0 -5.362 64.78
29 250.1 91.27 36.87 0.0 -1.787 67.96
30 260.0 90.92 37.74 0.0 2.122 71.21
31 270.0 90.57 38.61 0.0 6.367 74.55
3z 280.0 90.22 39.49 0.0 10.95 77.96
33 250.0 89.87 40.36 0.0 15.86 81.44
34 300.0 89.52 41.23 0.0 21,11 & 85.01
35 310.0 §9.17 §2.11 0.0 26.70 é\‘» BB.65
36 320.0 88.82 42.98 0.0 32.82 92.36
37 330.0 88.48 43.85 0.0 3a%aa§° 96.15
38 340.0 88.13 44.73 0.0 24 100.0
39 350.0 87.78 45.60 0.0 & 2010 104.0
10 360.0 87.43 46.47 0.0 & .67 108.0
41 370.0 87.08 47.35 0.0:57067.26 112.1
42 380.0 86.73 48.22 ) @ 75,20 116.2
43 390.0 86.38 49.0% S L @€ 83.47 120.5
44 400.0 86.03 49,97 82,07 124.8
45 410.0 85.68 50.84 {éﬁg§n.o 101.0 129.2
48 420.0 85.33 51.71¢C {7 0.0 110.3 133.7
47 430.0 84.98 52.58 <X’ 0.0 119.9 138.3
18 440.0 84.63 53.464 0.0 129.8 142.9
49 450.0 84.29 54, 0.0 140.1 147.6
50 460.0 83.94 5§> 0 0.0 150.7 152.4
51 470.0 B83.59 ®6.08 0.0 161.7 157.2
52 480.0 83.24 56,95 0.0 173.0 162.2
53 490.0 82.89 57.82 6.0 184.6 167.2
54 500.0 82.54 58.70 0.0 196.6 172.3
55 505.7 88.26 0.0 0.0 -15.26E~6 0.0
Slice Strength Parameters Pore Slice Forces on base [kN]
No. Pressura Weight
¢' [kPa) Tan phi [kPa] [EN] Normal Shear
1 3.000 6.0 7.183 10.78 13.55 5.940
2 3.000 0.0 14.50 1.595 2.109 0.4243
3 3.000 0.0 15.02 1.652 1.649 0.3002
q 3.000 0.0 15.47 170.2 169.9 30.01
5 3.000 0.0 16.34 179.8 179.5 30.01
6 3.000 0.0 17.22 189.4 189.1 30.01
7 3.000 0.0 18.09 199.0 198.7 30.01
g 3.000 0.0 16.96 208.6 208.3 30.01
9 3,000 0.0 19.84 218.2 217.9 30.01
10 3.000 0.0 20.71 227.8 227.6 30,01
11 3.000 0.0 21.58 237.4 237.2 30.01
12 3.000 0.0 22.46 247.0 246.8 30.01
13 3.000 0.0 23,33 256.6 256.1 30.01
14 3.000 0.0 24.20 266.2 266.0 30.01
15 3.000 0.0 25.08 275.9 275.6 30.01
16 3.000 0.0 25.95 285.4 285.2 30.01
17 3.000 0.0 26.82 295.0 294.8 30,01
18 3.000 0.0 27.70 304.6 304.4 30.01
19 3.000 0.0 28.57 314.2 314.0 30.01
20 3.000 0.0 29.44 323.8 323.6 30.01
23 3.000 0.0 30.32 333.4 333.3 30.01
22 3.000 0.0 31.12 343.0 342.9 30.01
23 3.000 0.0 32.06 352.6 352.5 30.01
24 3.000 0.0 32.94 362.2 362.1 30.01
Program SLOPE Version 17.9 Copyright © 1997-2003 Oasys Lid Page 2
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O Job No. Sheet No. Rewv.
aS y S 114662 A
= £
Corrib Org. Ref. L \’1
Peat stability - 500m slip length - 45deg wedge Saaity e . Chemied”
CH 05-Dec-2003 Corrib DBS.sld [l
25 3.000 0.0 33.8% 371.98 371.7 30.01
26 3.000 0.0 34.68 381.4 381.3 30.01
27 3.000 0.0 35.56 391.0 390.9 30.01
28 3.000 0.0 36.43 400.6 400.5 30.01
29 3.000 0.0 37.30 410.3 410.1 30.01
30 3.000 0.0 38.18 419.9 419.7 30.01
k) 3.000 0.0 39,05 429,5 429.4 30.01
32 3.000 0.0 39.92 439.1 439.0 30,01
33 3.000 6.0 40.80 548.7 448.6 30.01
34 3.000 0.0 41.67 458.3 458.2 30.01
35 3.000 0.0 42.54 467.9 - 4867.8 30.01
36 3.000 0.0 43.42 4717.5 477.4 30.01
37 3.000 0.0 44,29 467.1 487.0 30.01
38 3.000 0.0 45.16 496.7 496.6 30.01
39 3.000 0.0 46.04 506.3 506.2 30.01
10 3.000 0.0 96.91 515.9 515.8 30.01
41 3.000 0.0 47,78 525.5 525.5 30.01
42 3.000 0.0 48.66 535.1 535.1 30.01
43 3.000 0.0 49,53 544,7 544.7 30.01
44 3.000 0.0 50.40 554,3 554,3 30.01
45 3.000 0.0 51.28 563.9 563.9 30.01 =]
38 3,000 0.0 52.15 573.5 573.5 30.01 L
47 3.000 0.0 53.02 583.1 583.1 30.01 '
48 3.000 0.0 53.89 592.7 592.7 30.01
49 3.000 0.0 54.77 602.3 602.3 30,01
50 3,000 6.0 55.64 611.9 611.9 3§501
51 3.000 0.0 56,51 621.5 €21.6 S80.01
52 3.000 0.0 57.39 631.1 631.2 & 30.01
53 3.000 0.0 58.26 640.7 6408 & 30.01
54 3.000 0.0 29.35 184.7 q%§§é§ 24.27
Slice Surface Load [kPa] Water Pressure on \Qo &&Q‘b
no. ground surface [kBa&jS*
Vert Horiz Vert Hogi\ S
1 0.0 0.0 0.1829 & 8.0
2 0.0 0.0 0.0  K0.0
3 0.0 0.0 0.05 O 0.0
4 0.0 0.0 0.6 & 0.0
5 0.0 0.0 o.gc9 0.0
3 0.0 0.0 0.9 0.0
7 0.0 0.0 £.0 0.0
8 0.0 0.0 C§>o.o 0.0
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 n
13 0.0 0.0 0.0 0.0 )
14 0.0 0.0 0.0 0.0 y
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 6.0 0.0 0.0 0.0
20 0.0 0.0 6.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 D.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
31 0.0 6.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0 ,
33 0.0 0.0 0.0 0.0 y
10 0.0 0.0 0.0 0.0 “
11 0.0 0.0 0.0 0.0
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O Job No. Sheet No. Rev.
asys 114662 F ]
Corrib Drg. Ref.
Peat stability - 500m slip length - 45deg wedge ey = — T
CH 05-Dec-2003 Corrib DAS.sId
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Opticns
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu {Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No. Description Unit Weight Shear Strength
Paramaters
Rbova GWL Below GWL Phi or c or e0’
Phil
[kW/m3] {kN/m3] ") [kPa]
1l peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Updrained 0.0 0.1000
@.
Coordinates of top of so0il strata é‘\’
Stratum Material X ==> ég\
-20.00 -1.500 -0.1000 N 0@ 0.1000 500.0 505.7
1 1 102.0 101.5 . SIm%s 101.5 . 88.26
2 2 102.0 5 101.5 0.0 80.00 :
GWL1 - 102.0 . 101. Qo&& 101.5 101.5 5 88.26
Slip - . 101.5 QQ &é) 100.0 5 82.54 88.26
. O &
Stratum Material X -=> FE
800,0 R
1 1 80.55 S8
2 2 80.00 CQ
GWL1 = BO.55 \0
slip - fo
&
Groundwater
Pore pressure distribution type: HYDROSTATIC
Mazimum soil suction: 0.0 [m]
Unit weight of water: 10,00 kN/m?
Number of phreatic surfaces: 1
RESULTS OF ANALYSIS
Slip Centra Radiug Slip Comment/ Disturbing Restoring
Waight FoS Moment Moment
% [m] y (m] [m] [kN] (kN m] [kN m]
486.4 9069. 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at (466.4,9069.) Radius 0.0m
Iterations: 5 Horiz acceleration [%gl: 0.0
Het vertical force [kN]}: 0.0 Slip weight {kN]) 20470.
Net horiz force [kN1l: 0.0 Disturbing moment (kN m): 535.9
Restoring moment (kN m]: 1536,
Factor of Safety: 2.867
Slip surface coordinates Pore Interslice forces
Prassure [kN]
Point ® Im] y (@) u [kPa) T E E{u)
1 -1.500 101.5 0.3658 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 10.94 9.800
3 0.0 100.0 15.00 0.0 12.53 11.25
q 0.1000 100.0 15.03 0.0 12.48 11.30
5 10.10 99,65 15.91 0.0 7.946 12.865
6 20.10 99,30 16.78 0.0 3.748 14.08
7 30.09 98.93 17.65 0.0 -0.1147 15.58
B 40.09 98.60 18.53 0.0 -3.642 17.16

Program SLOPE Version 17.9 Copyright @ 1837-2003 Casys Lid
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O Job No. Sheet No. Rev.
asys 114662 I Ful 1
Corrib Drg. Rel. s
Peat stability - 500m slip length - 45deg wedge ey —— — e
GH 05-Dec-2003 Corrib DAS.sid C
9 50.09 98.25 19.40 0.0 -6.834 18.92
10 60.09 97.90 20,27 0.0 -9.681 20.55
11 70.09 97.55 21.15 0.0 -12,21 22.36
12 80.08 97.20 22.02 0.0 -14.40 24.25
13 90.08 96.85 22.89 0.0 -16.25 26.21
14 100.1 96,51 23.77 0.0 -17.16 28.24
15 110.1 96.16 24,64 0.0 -18.94 30.36
16 120.1 95.81 25.51 0.0 -19.79 32.55
17 130.1 95,46 26.39 0.0 -20.30 34,81
18 140.1 95.11 27.26 0.0 ~20.47 37.16
19 150.1 94.76 28.13 0.0 -20.31 39.58
20 160.1 94,41 29.01 0.0 -19.81 42.07
21 170.1 94.06 29.88 0.0 -18.98 44.64
22 1e0.1 93.71 30.75 0.0 -17.81 47.29
23 190.1 93.36 31.63 0.0 -16.31 50,01
24 200.1 93,01 32.50 0.0 ~14.47 52.81
25 210.1 92.66 33.37 0.0 -12.30 55.69
26 220.1 92,32 34.25 0.0 -9.786 58.64
27 230.1 91,87 35,12 0.0 -6.941 61.67
28 240.1 91.62 35.99 0.0 -3.761 64.78
29 250.1 91.27 36.87 0.0 -0.245% 67.96
30 260.0 90,92 37.74 0.0 3,605 71.21 A
k] 270.0 90.57 38.61 0.0 7.791 74.55
3z 280.0 90.22 39,49 0.0 12.31 77.96
33 290.90 89.87 40.36 0.0 17.17 & B1.44
34 300.0 89.52 41,23 0.0 22.36 S 85.01
35 310.0 89.17 42,11 0.0 27.89 %§5 88.65
36 320.0 88.82 42.98 0.0 33,75 92.36
37 330.0 88.48 43.85 0.0 } 96.15
38 340.0 BB.13 44.73 0.0 4B 100.0
39 350.0 §7.78 45,60 0.0 6?25» .35 104.0
40 360.0 87.43 46.47 0.0V 60.56 108.0
41 370.0 87.08 47.35 0.9 & 68.10 112.1
42 380.0 86,73 48.22 R 75,97 116.3
43 3%0.0 B6.38 49.09 & 84.18 120.5
44 400.0 86.03 49.97 .6€QQ .0 92.73 124.8
45 410.0 85.68 50.84, & o9 0.0 101.6 129.2
16 420.0 85.33 51.1C 0 0o 110.8 133.7
47 430.0 84.99 52.59.C 0.0 120.4 138.3
48 440.0 84,63 53. 0.0 120.3 142.9
19 450.0 84.29 5423 0.0 140.5 147.6
50 460.0 83.94 qgizo 0.0 151.0 152.4
51 470.0 83.59 6.086 0.0 161.9 157.2
52 480.0 83.24 $6.95 0.0 173.2 162.2
53 490.0 82.89 57.82 0.0 184.7 167.2
54 500.0 82.54 58.70 0.0 196.6 172.3 o
55 505.7 88.26 0.0 0.0 0.0 0.0 i
Slice Strength Parameters Pore Slice Forces on base [kN]
No. Prassure Weight
¢' [kPa) Tan phi [kPa) [kN] Normal Shear
1 0.1000 0.0 7.183 10.78 15.54 0.1880
2 0.1000 0.0 14.50 1.585 2.251  0.01414
3 3.000 0.0 15.02 1.652 1.649 0.3002
4 3.000 0.0 15.47 170.2 169.9 30.01
5 3.000 0.0 16.34 179.8 179.5 30.01
6 3.000 0.0 17.22 189.4 189.1 30.01
7 3.000 0.0 19.09 199.0 198.7 30.01
8 3.000 0.0 1B.96 208.6 208.3 30.01
9 3.000 0.0 19.84 218.2 217.9 30.01
10 3.000 0.0 20.71 227.8 227.5 30.01
11 3.000 0.0 21.58 237.4 237.2 30.01
12 3.000 0.0 22.46 247.0 246,8 30.01
13 3.000 0.0 23.33 256.6 256.4 30.01
14 1.000 0.0 24.20 266.2 266.0 30.01
15 3.000 0.0 25,08 275.8 275.6 30.01
16 3.000 0.0 25.95 285.4 285.2 30.01
17 3.000 0.0 26.82 295,0 294.8 30.01
18 3.000 0.0 27.70 304.6 304.4 30.01
19 3.000 0.0 28.57 314.2 314.0 30.01
20 3.000 0.0 29.44 323.8 323.6 30.02
21 3.000 0.0 30.32 333.4 333.3 30.01 Ry
32 3,000 0.0 31.19 343.0 342.9 30.01 4
23 3.000 0.0 32.06 352.6 352.5 30.01
24 3.000 0.0 32.99 362.2 382.1 30.01
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O Job No. Sheet No. Rev.
aAsys 114662 U
Corrib Drg. Ref.
Peat stability - 500m slip length - 45deg wedge
. Made by Date Data Checked
CH 05-Dec-2003 Corrib DAS.sid C
25 3.000 0.0 33.01 371.8 31.7 30.01
26 3.000 0.0 34.68 3Bl.4 381.3 30.01
27 3.000 0.0 35.56 391.0 390.9 30.01
28 3.000 0.0 36.43 400.6 400.5 30.01
29 3.000 6.0 37.30 410.3 410.1 30.01
30 3.000 0.0 3B8.18 119.9 419.17 30.0
31 3.000 0.0 39.05 429.5 429.4 30.01
32 3.000 0.0 39.92 439.1 439.0 30.01
33 3.000 0.0 40.80 448.7 448.6 30.01
3 3.000 0.0 41.87 458.3 458.2 30.01
35 3.000 0.0 42.54 467.9 467.8 30.01
36 3.000 0.0 43.42 477.5 477.4 30.01
37 3.000 0.0 44.29 487.1 487.0 30.01
3e 3.000C 0.0 45,16 496.7 496.6 30.01
39 3.000 0.0 46.04 506.3 506.2 30.01
40 3. o000 0.0 46.91 515.9 515.8 30.01
41 3.000 0.0 47.70 525.5 525.5 30,01
42 3.000 0.0 4B.66 535.1 535.1 30.01
43 3.000 0.0 49.53 544.7 544.7 30.01
44 3.000 0.0 50.40 554.3 554.3 30.01
45 3.000 0.0 51.28 563.9 563.9 30.01
46 3.000 0.0 52.15 573.5 573.5 30.01
47 3.000 0.0 53.02 583.1 583.1 30.01
4B 3.000 ¢.0 53.89 592.1 582.7 30.01
49 3.000 0.0 54.77 602.3 602.3 30.01
50 3.000 0.0 55.64 611.9 611.% 30,01
51 3.000 0.0 56.51 621.5 621.5 0301
52 3.000 0.0 57.39 631.1 631.2 S .01
53 3.000 0.0 58.26 640.7 640.‘3‘ ﬁo 30.01
54 3.000 0.0 29,35 184.7 26008 & 24.27
1S
Slice Surface Load [kPa] Water Pressure on 009?@b
no. ground surface [k%@}? N
Vert Heriz Vact Ho:.f.i@ A\
1 0.0 0.0 0.1829 & o0
2 0.0 0.0 0.0 ¥ %.0
3 0.0 0.0 0.0 S §“ 0.0
4 0.0 0.0 0.6° & 0.0
5 0.0 0.0 0.0 <N 0.0
6 0.0 0.0 0.6 0.0
7 0.0 0.0 %s\o 0.0
8 0.0 0.0 .0 0.0
9 0.0 0.0 O’ 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 6.0 0.0 0.0
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.¢
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
b1:] 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
249 D.0 0.0 0.0 0.0
3o 0.0 0.0 0.0 0.0
J1 0.0 0.C 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
3s 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
39 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
41 0.0 0.0 0.0 0.0
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Arqueotechnics JobNo. 114662  Sheet1/1 Tl

Made by: CH  Chkd:..L.¥

Corrib Onshore Terminal Date: 30/11/2003 o
Slope geometric data Rev: -,- -
Slope length L = 500 m
Passive wedge angle 8 = 50 degs
Ground surface Peat surface
a 1.5 B 2
y0 101.5 y0 100
x0 0 x0 0
X 800 X 500
y 80.55126 y 82.53962
X1 0
y1 101.5
x2 0
2 100
x3 500 |[Set length
y3 82,53962
x5 724.0679 Iground surface x at y=y3 H|
&
— ‘\oéo
Ground profile Peat profile Slip sm
X y X y X Ol vy
-20 102.0237 -20 100 -1 & D] 101.5
|0 101.5 0 100 AR 100
724.0679 ] 82,53962 500 82.53962 | 500 82.53562
?{.504.8175 | 88.28089
&
<<0\ \\‘&\Q
R
6\0
L* [224.0679] &
L2 4.8175 QOQ
2] 50 Set angle

x4 504.8175 |Intersection of slip surface with
y4 88.2808¢ |ground surface

y 45
x1 -1.5
y1 101.5
105
100 7"\ — Ground surface
. \\ — Slip Surface
E o5 AN
= \
& 90 ™~
-l
. Qx\
80

-100 0 100 200 300 400 500 600 700 800
Distance {m)
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O Job Na. Sheet No. Rev.,
asys 114662 Ut .u
— { Y
Corrib Drg. Raf. {
Peat stability - 500m slip length - S0deg wedge
Made by Date Data Checked
CH 05-Dec-2003  Corrlb DAE.sId H
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material propertias
Yo, Dascription Unit Weight Shear Strength
Parameters
Above GWL Balow GWL Phi or ¢ or eb’ £
PhiD
[kN/m3] [kN/m3) [°1 [kPa)
1l peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained & 0.0 C.1000
NS
Coordinates of top of soil strata s{\é‘
Stratum Material X =-=>
-20.00 -1.500 =-0.1000 \* @% 0.1000 500.0 504.8
1 1 102.0 01,5 o?ﬁ 101.5 . 88.28
2 2 102.0 . 101.5 & &00 : 80.00 . )
GWL1 - 102.0 . 101,59 101.5 101.5 86.28
slip - . 101.5 K& 100.0 . 82.54 88.28
N (\é
Stratum Material X ==> é’
800.0
1 i BD.55 <<0‘ A\o,
2 2 80.00 g
GWL1 - 80.55 6\
Slip = 5
o°o¢\
O
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m) |
Unit weight of water: 10.00 kN/m? { [j
Number of phreatic surfaces: 1
RESULTS OF AMALYSIS
Slip Centre Radius 5lip Comment/ Disturbing Restoring
Weight FoS HMoment Moment
% [m) y {m] (m) (kW] (kN m] tkN m]
485.3 S043. 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at (485.3,9043.) Radius 0.0m
Iterations: 5 Horiz acceleration [%3g): 0.0
Net vertical force {kN]): 0.0 Slip weight (kN) 20430.
Net horiz force [kN]: 0.0 Disturbing moment [kN m]: 535.1
Restoring moment [kN m)}: 1537.
Factor of Safety: 2.B73
Slip surface coordinates Pore Intarslice forces
Pressura [xN]
Point X [m] y [m]} u {kpal T E E(u)
1 -1.500 101.5 0.3658 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0,0 10.94 9.800
3 0.0 100.0 15.00 0.0 12,53 11,25
4 0.1000 100.0 15.03 0.0 12.48 11.30 o
5 10.10 99.65 15.91 0.0 7.968 12,65 e
6 20.10 99.30 16.78 0.0 3.791 14.08 |
7 30.09 98.95 17.65 0.0 =0.05107 15.58
8 40.09 98.60 18.53 6.0 -3.558 17.16
Program SLOPE Version 17.9 Copyright ©@ 1997-2003 Qasys Lid Page 1
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O Job No. Sheet No. Rev.
as VS 114662 v}
Corrib Drg. Ref.
Peat stability - 500m slip length - S0deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib DAS.sld C
9 50.09 98.25 . 19.40 0.0 -6.730 18,81
10 60.09 57.90 20,27 0.0 -9.566 20.54
11 70.09 97.55 21.14 0.0 -12.07 22.35
12 80.08 97.20 22.02 0.0 -14.23 24.23
13 90.08 56.85 22.89 0.0 -16.07 26.19
14 100.1 96.51 23.76 0.0 -17.56 268.23
15 110.1 96.16 24.63 0.0 -18.72 30,34
16 120.1 95.81 25.51 0.0 -19.5% 32.53
17 130.1 95,46 26.38 0.0 -20.04 34.79
18 140.1 85,11 27.25 0.0 -20.20 37.13
19 150.1 94.76 28.12 0.0 -20.02 39,55
20 160.1 94.41 29.00 0.0 -18.50 42.04
21 170.1 949,06 29.87 0.0 -18.65 44.61
22 180.1 93.71 30.74 0.0 -17.47 47.25
23 190.1 93.38 31.61 0.0 -15.95 49,97
24 200.1 93,01 32.49 0.0 -14.0% 52.77
25 210.1 92.66 33.3¢ 0.0 -11.80 55,64
26 220.1 92.32 34.23 0.0 -9.379 58.59
27 230.1 91,97 35.10 0.0 -6.519 £1.61
28 240.1 91.62 35.98 0.0 -3.324 64.71
29 250.1 91.27 36.85 0.0 0.2070 67.89
30 260.0 90.92 37.72 0.0 1.072 71.14
31 270.0 90.57 38.59 0.0 8.273 74.47
32 280.0 90.22 39.47 - 0.0 12.81 77.88
33 290.0 89.87 40.34 0.0 17.68 81.36
34 300.0 89.52 41.21 0.0 22.88 g 84.92
35 310.0 89.17 42.08 0.0 26.43 é;b B8.55
36 320.0 88.82 42.96 0.0 34.30 92,26
37 330.0 BG.48 43.83 0.0 40 51§0 96.05
38 340.0 88.13 34,70 0.0 R08° 99.91
39 350.0 897.78 45.57 0.0 o 3984 103.9
40 360.0 B7.43 46.45 0.0 ¥ &1.16 107.9
11 370.0 87.08  47.32 0.08%368.71 112.0
42 380.0 86.73 48.19 0 @ 16.59 116.1
43 30,0 86.38 49.06 e 00 84.82 120.4
a4 400.0 86.03 49.94 P50 93,37 124.7
45 410.0 85.68 50.81 *\.gga.o 102.3 129.1
46 420.0 85.33 51.68 (O 0.0 111.5 133.6
47 430.0 84.98 52.55 R’ 0.0 121.1 138.1
48 44D.0 84.63 53.43& 0.0 130.9 142.7
49 450.0 84.29 saagb 0.0 141.2 147.4
50 460.0 83.94 555 7 0.0 151.7 152.2
51 470.0 83.59 ®5. 04 0.0 162.7 157.1
52 480.0 83.24 56.92 0.0 173.9 162.0
53 490.0 82.89 57.79 0.0 185.5 167.0
54 500.0 82.54 58,66 0.0 197.4 172.1
55 504.8 88.28 6.0 0.0 0.0 0.0
Slice Strength Parameters Peora Slice Forces on base [kN]
Na. Pressure Weight
c' {kPal Tan phi {kPa) [kN] Normal Shear
1 0.1000 0.0 7.1B3 10.78 15.54 0.1980
2 0.1000 0.0 14.50 1.585 2.251  0.01414
3 3.000 0.0 15.02 1.652 1.649 0.3002
4 3.000 0.0 15,47 170.1 169.9 30.01
5 3.000 0.0 16.34 179.7 179.5 30.01
6 3.000 0.0 17.22 1893 18%.1 30.01
7 3,000 0.0 18.09 198.9 198.7 30.01
8 3.000 0.0 18.96 208.5 208.3 30.01
9 3.000 0.0 19.83 218.1 217.9 30.01
10 3.000 0.0 20.71 227.1 227.5 30.01
11 3.000 0.0 21.58 237.3 237.1 30.01
12 3.000 0.0 22.45 246.9 246.7 30.01
13 3.000 0.0 23.32 256.5 256.3 30.01
14 3,000 0.0 24.20 266.1 265.9 30.01
15 3.000 0.0 25.07 275.7 275.5 30.01
16 3.000 0.0 25.94 2685.3 285.1 30.01
17 3.000 0.0 26.81 294.09 294.17 30,01
18 3.000 0.0 27.69 304.5 304.3 30.01
19 3,000 0.0 29.56 314.1 313.9 30.01
20 3.000 0.0 29.43 323,71 323.5 30.01
21 3.000 0.0 30.30 333.3 333.1 30.01
22 3.000 0.0 31.18 342.9 342,17 30.01
23 3.000 0.0 32,05 352.5 352.3 30.01
29 3.000 0.0 32.92 362.1 361.9 30.01
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O Job No. Shest No, Rev,
ASys 114662 FUR {
[
Corrib " Drg. Ref. L
Peat stability - 500m slip length - 50deg wedge ey — 5o =5 dﬂ’
CH 05-Dec-2003 Corrib DAB.sid &‘ !d
25 3.000 0.0 33.79 371.7 371.5 30.01
26 3.000 0.0 34.67 381.3 3s1.1 30.01
27 3.000 0.0 35.54 390.9 390.7 30.01
28 3.000 0.0 36.41 400.5 400.3 30.01
29 3.000 0.0 31.29 410.1 409.9 30.01
30 3.000 0.0 38.16 419.6 419.5 30.01
31 3.000 0.0 39,03 429.2 429.1 30.01
32 3.000 0.0 39.90 438.8 438.7 30.01
33 3.000 0.0 40.78 446.4 448.3 30.01
34 3.000 0.0 41.865 458.0 457.9 .  30.01
35 3.000 0.0 42.52 467.6 467.6 30,01
36 3.000 0.0 43.39 477.2 477.2 30.01
37 3.000 0.0 44.27 486.8 486.8 30.01
38 3,000 0.0 45.14 496.4 496.4 30.01
39 3.000 0.0 46.01 506.0 506.0 30.01
40 3.000 0.0 36.88 515,86 515.86 30.01
41 3.000 0.0 47.76 §25.2 525,2 30.01
42 3.000 0.0 48.63 534.8 534.8 30.01
43 3.000 0.0 49.50 544.4 544.4 30.01
14 3.000 0.0 $0.37 554.0 554.0 30.01
45 3.000 0.0 51.25 563.6 563.6 30.01 E
46 3.000 0.0 52.12 573.2 573.2 30.01 ol
47 3.000 0.0 52,99 582.8 582.8 30.01
48 3.000 0.0 53.86 592.4 592.4 30.01
49 3.000 0.0 54,74 £02.0 602.0 30,01
50 3.000 0.0 55,61 611.6 611.6 é 201
51 3.000 0.0 56.48 621.2 621.2 Q0.0
52 3.000 0.0 57.35 630.8 630.8 O 30.01
53 3.000 0.0 58.23  640.4 6404 £ 30,01
54 3.000 0.0 29.33 155.5 %@ 22.49
Slice Surface Load [kPa] Water Pressure ono&o\'y*
ne. ground surface [kRaj
Vert Horiz Vart Hoz &
1 0.0 0.0 0.1829 @vﬁ.o
2 0.0 0.0 0.0 U & 0.0
3 0.0 0.0 o.qp%@ 0.0
4 0.0 0.0 0.0° & 0.0
5 0.0 0.0 0.8° 0.0
6 0.0 0.0 0.0
? 0.0 0.0 .0 0.0
] 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
1 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 ]
14 0.0 0.0 0.0 0.0 .
15 0.0 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 8.0
31 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0 "
38 0.0 0.0 0.0 0.0 .
39 0.0 0.0 0.0 0.0 >
40 0.0 0.0 0.0 0.0
41 0.0 0.0 0.0 0.0
Program SLOPE Version 17.9 Copyright © 1987-2003 Oasys Ltd Page 3
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O Job No. Sheet No., Rewv,
aAsys 114662 Tuy
Corrib Drg. Rel.
Peat stability - 500m slip length - 50deg wedge
Made by Date Data Checked
CH 05-Dec-2003 Corrib DB6.5ld
General Parameters
Direction of slip: DOWNHILL
Minimum slip weight [kN] : 10
Type of analysis : STATIC
Analysis Options
Factor of safety on : SHEAR STRENGTH
Minimum number of slices: 50
Method: Janbu (Horizontal interslice forces)
Maximum number of iterations: 100
Material properties
No. Description Unit Weight Shear Strength
Parameters
Above GWL Balow GWL Phi or c or 0’
Phil
(kN/m3] [kN/m3} £°] [kPa)
1l peat 1 11.00 11.00 Undrained 0.0 3.000
2 peat 2 11.00 11.00 Undrained 0.0 3.000
Coordinates of top of soil strata é‘\”&
Stratum Material X =-> &
=-20.00 -1.500 =-0.1000 N Oéﬁ 0.1000 500.0 504.8
1 1 102.0 101.5 . Staa?s 101.5 . 88.28
2 2 102.0 101.5 0.0 60.00 B .
GWL1 - 102.0 . 201. 5P (“101.5 101.5 . 88.28
Slip - 101.5 QQO@) 100.0 ] 82.54 88.28
O
Stratum Material X --> @C\\ \&Q
B00.0 .(\r&\é\o
1 1 80.55 S
2 2 £0.00 o
GWLL - 80.55 \oo
Slip - B f\o
&
Groundwater
Pore pressure distribution type: HYDROSTATIC
Maximum soil suction: 0.0 [m]
Unit weight of water: 10.00 kN/m?
Number of phreatic surfaces: 1
RESULTS OF AMALYSIS
Slip Centre Radius Slip Comment/ Disturbing Restering
Weight FoS Moment Moment
% [m) y [m) [(m) [kN] {kN m} (kN m)
4B85.3 9043. 0.0
WORST CASE : WATER CASE 1 OF 1
Centre at (485.3,9043.) Radius 0.0m
Iterations: 5 Horiz acceleration [%gl: 0.0
Net vertical force {kN): 0.0 Slip weight [kN] 20430.
Net horiz force [kN]: 0.0 pisturbing moment [KN m]: 535.1
Restoring moment [kN mj: 1546,
Factor of Safety: 2.BB8%
Slip surface coordinates Pora Interslice forces
Praessure [kN]
Point x [m] y im) u [kPa] T E E{u)
1 -1.500 101.5 0.3658 0.0 0.0 0.0
2 -0.1000 100.1 14.00 0.0 8.129 9.80
k] 0.0 100.0 15.00 0.0 9.516 11,25
4 0.1000 100.0 15.03 0.0 9.470 11.30
5 10.10 99.65 15.81 0.0 5.016 12.65
6 20.10 99,30 16.78 0.0 D.8981 14.08
7 30.00 98,95 17.65 0.0 -2.885 15.58
B 40.09 28.60 18.53 0.0 -56.333 17.16
Program SLOPE Version 17.9 Copyright © 1997-2003 QOasys Ltd Page b}
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O Job No. Sheet No. Rev.
SRR S
asys 114662 Tae |
Corrib Dro. Ref.
Peat stability - S00m slip length - S0deg wedge
Mada by Date Data Checked
CH 05-Dec-2003 Corrib DBE.sld £ f#
9 50.09 98.25 19.40 0.0 -9.446 18.81
10 60,09 97.90 20,27 0.0 -12,22 20.54
11 70.09 97.55 21,14 0.0 -14.67 22.35
12 80.08 97.20 22.02 0.0 -16.77 24,23
13 90.08 96.85 22.89 0.0 -18.55 26.19
14 100.1 96.51 23.78 0.0 -19.98 28.23
15 110.1 96.16 24.63 0.0 -21.09 30.34
16 120.1 85,91 25.51 0.0 -21.85 32.53
17 130.1 95.46 26.38 0.0 -22.29 34,79
18 140.1 95.11 27.25 0.0 -22.38 37.13
19 150.1 94.76 28.12 0.0 -22.14 39.55
20 160.1 94,41 29.00 0.0 -21.87 42.04
21 170.1 84.06 29.87 0.0 -20.66 44,61
22 180.1 93,71 30.74 0.0 -19.42 47.25
23 190.1 93.36 31.61 0.0 -17.84 49.97
24 200.1 93.01 32.45 0.0 -15.93 52.77
25 210.1 92.66 33.36 0.0 -13.68 55.64
26 220.1 92.32 34.23 0.0 -11.09 58.59
27 230.1 91.97 35.10 0.0 -6.176 61.61
28 240.1 91.62 35,98 0.0 -4,922 64.71
29 250.1 91.27 36.85 0.0 -1.332 67.89 £
30 260.0 90.92 37.72 0.0 2.592 71.14 -
3 270.0 90.57 38.59 0.0 6.851 74.47
32 280.0 90.22 39.47 0.0 11.45 77.88
33 290.0 89.87 40.34 0.0 16.37 . 81.36
34 300.0 89.52 41.21 0.0 21.64 § 84.92
35 310.0 89.17 42,08 0.0 27.24 %§5 88.55
36 320.0 89.82 42.96 0.0 .11 S 92.26
37 330.0 88.48 43.83 0.0 G§gy 96.05
k] 340.0 88.13 44.70 0.0 99.91
39 350.0 87.78 45.57 0.0 d?ﬁ%g?gg 103.9
40 360.0 87.43 46.45 0.0&°+60.26 107.9
41 370.0 B7.08 47.32 0,8° & 67.87 112.0
42 380.0 86.73  48.19 a3 75.82 116.1
43 390.0 86.38 49,06 S0 H° 84,10 120.4
44 400.0 86.03 49.94 K20 92.72 124.7
45 410.0 85.68 50.81 & .90.0 101.7 129.1
18 420.0 85.33 51.68 "V 0.0 111.0 133.6
a1 430.0 84.98 52.5s\d9 0.0 120.6 138.1
48 440.0 84.63 53.430 0.0 130.5 142.7
19 450.0 84.29 54 50 0.0 140.8 147.4
50 460.0 B3.94 5217 0.0 151.4 152.2
51 470.0 83.59 .04 0.0 162.4 157.1
52 480,0 83.24 56,92 0.0 173.7 162.0
53 490.0 82.89 57.79 0.0 185.3 167.0
54 500.0 B2.54 58.66 0.0 197.3 172.1 |
55 504.8 88.28 0.0 0.0 0.0 0.0 C ]
Slice Strength Parametars Pore Slice Forces on base {kN]
No. Pressure Weight
c' [kPa] Tan phi [kPa) [kN] Normal Shear
1 3.000 0.0 7.183 10.78 13.55 5.940
2 3.000 0.0 14.50 1.595 2.109 0.4243
3 3.000 0.0 15.02 1.652 1.649 0.3002
q 3.000 0.0 15.47 170.1 169,85 30.01
5 3.000 0.0 16.34 179.7 179.5 30.01
6 3.000 0.0 17.22 189.3 189.1 30.01
7 3.000 0.0 18.09 198.9 198.7 30.01
8 3.000 0.0 18.96 208.5 208.3 30.01
9 3.000 0.0 19.83 218.1 217.9 30,01
10 3.000 0.0 20.71 227.7 227.5 30.01
11 3.000 0.0 21.58 237.3 237.1 30.01
12 3.000 0.0 22.45 246.9 246.7 30.01
13 3.000 0.0 23,32 256.5 256.3 30.01
14 3.000 0.0 24.20 266.1 265.9 30.01
15 3.000 0.0 25.07 275.7 275.5 30.01
16 3.000 0.0 25.94 285.3 285.1 30.01
17 3.000 0.0 26.81 294.9 294.7 30.01
18 3.000 0.0 27.69 304.5 304.3 30.01
19 3.000 0.0 28.58 314.1 313.9 30.01
2 3.000 0.0 29.43 323.7 323.5 30.01
21 3.000 0.0 30.30 333.3 333.1 30.01 Y
22 3.000 0.0 31.18 342.9 342.7 30.01 ey
23 3.000 0.0 32.05 352.5 352.3 30.01 |
24 3.000 0.0 32.92 362.1 361.¢0 30.01
Program SLOPE Version 17.9 Copyright © 1997-2003 Oasys Lid Page 2
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O

O Job No. Sheet No. Rev.
as VS 114662 A\
Corrib Drg. Ref.
Peat stability - 500m slip length - 50deg wedge
Madsa by Date Data Checked
cH 05-Dec-2003  Corrib DBE.sld
25 3.000 0.0 33.79 371.1 371.% 30.01
26 3.000 0.0 34.67 381.3 381.1 30,01
27 3.000 0.0 35.54 390.9 390.7 30.01
29 3.000 0.0 36.41 400.5 400.3 30.01
29 3.000 0.0 37.29 410.1 405.9 30.01
30 3.000 0.0 38.16 419.8 419.5 30.01
31 3.000 0.0 39.03 429.2 429.1 30.01
32 3.000 0.0 39.90 438.8 430.7 30.01
33 3.000 0.0 40.78 44B.4 448.3 30.01
34 3.000 0.0 41.65 4%B.0 457.9 30.01
s 3.000 0.0 42.52 467.6 467.6 30.01
36 3.000 0.0 43.39 477.2 477.2 30,01
37 3.000 0.0 44,27 486.8 486.9 30.01
kY: 3.000 0.0 45.14 496.4 496.4 30.02
a9 3.000 0.0 46.01 506.0 506.0 30.02
40 3.000 0.0 46.88 515.6 515.6 30.01
41 3.000 0.0 47,76 525.2 525.2 30.01
42 3.000 0.0 48.63 534.8 534.8 30.01
43 3.000 0.0 49.50 544.4 544.4 30.01
44 3.000 0.0 $0.37 554.0 554.0 30.01
45 3.000 8.0 51.25 563.6 563.6 30.01
16 3.000 0.0 §2.12 573.2 573.2 30.01
47 3.000 0.0 52.99 502.8 582.8 30.01
18 3.000 0.0 53.86 £502.4 592.4 30.01
19 3.000 0.0 54.74 602.0 602.0 30.01
50 3.000 0.0 55,61 611.6 611.6 30.01
51 3.000 0.0 56.48 621.2 621.2 30601
52 3.000 0.0 57.35 630.8 £30.8 30.01
53 3.000 0.0 58,23 640.4 640.4  3530.01
54 3.000 0.0 29,33 155.5 2513 ) 22.49
&
Slice Surface Load [kPa) Water Praessure on oo?? Q‘S\
no. ground surface [kPg}Q &
Vert Horiz Vert Hori{\Q @3‘
1 0.0 0.0 0.1829 «O0g0
2 0.0 0.0 0.0 & .o
3 0.0 0.0 0.0 . HaO0.0
1 0.0 0.0 0.05 O 0.0
5 0.0 0.0 0.6V 0.0
6 0.0 0.0 0.49 0.0
7 0.0 0.0 N 0.0
8 0.0 0.0 43?0 0.0
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0
16 0.0 0.0 6.0 0.0
17 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0
19 0.0 D.0 0.0 0.0
20 6.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0
22 0.0 6.0 0.0 0.0
23 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0
26 0.0 0.0 0.0 c.0
27 0.0 0.0 8.0 0.0
28 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0
n 0.0 0.0 0.0 0.0
32 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0
34 0.0 0.0 0.0 0.0
35 0.0 0.0 0.0 0.0
36 0.0 0.0 0.0 0.0
37 0.0 0.0 0.0 0.0
38 0.0 0.0 0.0 0.0
39 0.0 0.0 0.0 0.0
40 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 6.0
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ArupGeotechnics JobNo. 114662  Sheettn (3 |
Made by: CH Chkd:.Cl’l

Corrib Onshore Terminal Date: 14/11/2003
Stabllity of peat Rev: -~ =m0,
Section 1-1 Optimise 0 Minimum strength Maximum slope
for min FOS for FOS=1 for FOS=1
Thickness of peal at top of slope h 2,75 2.75 2.75 2.75 2.75
Slope angle of top of peal (ground surface) a 1.5 1.5 1.5 3.43 323
Slope angle of base of peat B 1.63 1.63 1.63 3.56 3.36
Slope length L 950 a50 950 950 950
Unit weight of peat ¥ 11 1 1 11 1
Undrained shear strength of peal Cy 2.5 1.08 1.24 2.50 2.50
Aclive pressure force (horizintal component) Py 416 M8 416 4186 416
Peal thickness at botiom of slope H 4.9 4.9 491 4.91 4.9
Slope of base of passive wedge 1} 27.8 27.8 278 27.8 27.8
Length of slip surface L 950.4 950.4 950.4 951.8 951.6
Surcharge load Wy o 0 0 0 ¢]
Weight of sliding block . W, 399999 399899 399939 39999.9 39999.9
Weight of aclive wedge + surcharge W,+W, 359999 39999.9 39999,9 39999.9 399939
FOS with no passive resistance 2015 0.882 1.000 0.943 1.000
Max length of passive wedge L 18733 187.33 81.78
Aclual length of passive wedge Ln 5.85 8.85 8.34
Length of passive wedge slip surface L, 10.01 10.01 9.43 o
Weight of passive wedpe W, 238.80 238.80 225,07 -
Total weight 40238.71 40238.71 40224.98
Disturbing force component 1035.09 §935.09 2320.50
Resisling force 2364.33 & 1035.09 2320.50
FOS 2.2842 ‘ *o\ 1.00 1.00
SE
s\O
Horizontal restraining force from passive wedge 139 135.4 147.3
S
Depth of sheet pile Q@.zf‘ 3.20 329
@
o
Note: s, based on average of sirength for central anQ@g@m areas
KL N
N
O
&
N
P

T . ' EPA Export 08-07-2014:23:42:09
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ArupGeotechnics

Job No. 114662

Corrib Onshore Terminal
Stability of peat
Section 2-2 Optimise 6 Minimum strength
for min FOS for FOS=1
Thickness of peat at top of slope h 25 2.5 2.5
Slope angle of top of peat (ground surface) « 1.56 1.56 1.56
Slope angle of base of peat [ 1.82 1.82 1.82
Slope length L 620 620 620
Unit weight of peat ¥ 11 11 1"
Undrained shear strength of peat Cy 3 1.16 1.42
Aclive pressure force {horizintal component) Py, 344 34.4 344
Peat thickness at bottom of stope H 5N 531 53
Slope of base of passive wedge 1] 251 25.1 251
Length of slip surface L, 6203 6203 620.3
Surcharge load Ws 0 0 o
Weight of sliding block W; 26644.0 26844.0 26644.0
Weight of aclive wedge + surcharge W+ W, 26644.0 26644.0 26644.0
FOS wilh no passive resistance 2.114 0.815 1.000
Max length of passive wedge L 195.14 195,11
Aclual length of passive wedge Ly 10.73 10.73
Length of passive wedge slip surface L, 1185 11.85
Weight of passive wedge W, 31371 N3N
Total weight 26957.71 26957.71
Disturbing force component 720.30 720.30
Reslsting force 1867.91 0.30
FOS 2.5932 & 1.00
&
NG
Horizontal resiraining farce from passive wedge 162.8 O?'PO s\o* 162.9
o
Depth of sheet pile %38&\)\\ 3.46
AN
° @
&
&0
V)
N
N
O
&

S

FVLNONV AN Slestnerts\Prat 1Eatdty with a5l PIELWTS o8 | Section 2.0

sheet1n (21

Made by: CH Chkd: &M

Date: 14/11/2003

Rev: -~
Maximum slope
for FOS=1
25 25
4.06 3.69
4.32 .85
620 620
b "
3.00 .00
344 344
531 5.31
256.1 25.1
621.8 g21.5
o 0
26644.0 26644.0
26644.0 26644.0
0.917 1.000
74.93
9,88
10.89
288.27
26932.27
1827.01
1827.01
1.00
173.6
3.57

Prriea 00127000 2057
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ArupGeotechnics

Corrib Onshore Terminal
Stability of peat

Section 3-3 Oplimise 8
for min FOS
Thickness of peat at top of slope h 1.9
Slope angle of top of peal (ground surface) « 1.45
Slope angle of base of peat B 1.75
Slope length L 590
Unit weight of peat ¥ 1
Undrained shear strangth of peat Cy 3
Active pressure force {horizintal component) P 19.9
Peat thickness al botiom of slope H 4.99
Slope of base of passive wedge 0 227
Length of slip surface L, 5903
Surcharge lpad We ]
Weight of sliding block Wy 223557
Weight of aclive wedge + surcharge W+ W, 2235587
FOS with no passive resistance 2.522
Max length of passive wedge L 187.11
Actual length of passive wedge Ly 1125
Length of passive wedge slip surface L, 12.20
Welght of passive wedge W, 308.85
Total weight 2266450
Disturbing farce component 564.17
Resisting force 1783.99
FOS 3.1622 Q
SE
5\0
Horizontal reslraining force from passive wedge 142 @b
RV
Depth of sheet pile Q@.z\&
$° (\é‘
&N
5 (\& \O
S
SN
N
O
&
N

JAIOBNURE VL0 w1r b Mot e B 18 s pbree — d L B e e d B

Job No. 114662

G2

Sheet 1/1

Made by: CH  Chikd: G Wt

Date: 14/11/2003
Rev: - -

Maximum slope

Minimum sicength
for FOS=1
1.8 1.9
1.45 1.45
1.75 1.75
530 590
11 1
0.95 1.19
19.9 19.9
4,99 499
227 22,7
590.3 580.3
0 0
223557 223557
223557  223585.7
0.797 1.000
197.11
11.25
12.20
308.85
22664.50
é\g&'m?
564.17
3 1.00
1425
324

for FO8=1
19 19
4,60 4,22
4.90 4.52
590 5080
11 11
3.00 3.00
19.9 18.9
4,99 4.99
227 22.7
592.2 591.8
0 0
223557 223557
223557  22355.7
0.924 1.000
61.90
10.01
10.85
274.66
22630.31
1730.10
1739.10
1.00
152.8
3.35

EPA Export 08-07-2014:23:42:09



O

O

ArupGeotechnics

Corrib Onshore Terminal
Stability of peat

Section 44

Thickness of peat at lop of Slope

Slope angle of top of peat (ground surface)
Slope angle of base of peat

Slope lenglh

Unit weighl of peat

Undrained shear strength of peat

Aclive pressure force {horizintal component)
Peal Lhickness at bottom of slope

Slope of base of passive wedge

Length of siip surface

Surcharge load

Weight of sliding block

Weight of active wadge + surcharge

FOS with no passive resistance

Max length of passive wedge

Actual length of passive wedge

Length of passive wedge slip surface
Weight of passive wedge

Tota! weight

Disturbing force component
Resisting force
FOS

Horizontal resiraining force from passive wedge

Depih of sheel pile

S

JVIONOM L LIGETIS A2 b rett P a] LABIMY wiin achvr Prestuies ath | Seehen d.a

A
O

&

Optimise 0
for min FOS
h 2
[ 1.35
p 162
L 750
¥ 11
=% 25
Py 2240
H 5.53
1] 224
Ly 750.3
Wy ]
W, 310791
Wi+ W, 3107941
2.084
L 23484
Ly 12.73
L, 1376
W, 387.45
31466.51
730.46
1887.60
2,584
174.7 0&;\0*
G
\>\
Kol
N
&
O
&S
S
R

Minimum strenglh

for FOS=1
2 2
1.35 1.35
1.62 1.62
750 750
11 11
0.97 1.20
220 220
5.53 553
224 224
750.3 750.2
1} o
310791 31079.1
3107941 310791
0.806 1.000
234.84
12.73
13.76
387.45
31466.51
730.46
0.46
& 100
174.7
3.58

Job Na. 114662

Sheet 111

A

Made by: CH  Chkd:.. LA

Date: 14/11/2003
Rev: -,-

Maximum slopa

for FOS=1
2 2
3.50 3.16
.77 343
750 750
13 1"
2.50 2.50
220 220
5.53 553
224 224
751.6 751.3
1] 0
31079.1 3107921
31079.1 31079.1
0.913 1.000
90.6%
11.72
12.67
356.68
31435.74
1855.94
1855.94
1.00
183.3
367

Presied 01220002 2030
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ArupGeotechnics

Corrib Onshore Terminal
Stabllity of peal

Section 5-5 Cptimise 6
for min FOS
Thickness of peat at top of siope h t.5
Slope angle of top of peat {ground surface) « 1.26
Slope angle of base of peat p 1.46
Slope length L 500
Unit weight of peat Y 11
Undrained shear sirength of peat cy 25
Aclive pressure force (horizintal component) Pa 12.4
Peat thickness at boltom of slope H 325
Slope of base of passive wedge o 254
Lengih of slip surface Ly 5002
Surcharge load Wg 0
Weight of sliding block W: 130497
Weight of active wedge + surcharge Wi+ W, 130497
FOS with no passive resistance 3.627
Max lengih of passive wedge L 14755
Aclual length of passive wedge Ly 6.54
Length of passive wedge slip surface L; 7.24
Weight of passive wedge W, 11680
Tatal weight 13166.47
Disturbing force component 285.23
Resisting force 1253.00
FOS 4.3930
O
N
Horizontal restraining force from passive wedge !50.@03?K Q,b
AN
Depth of sheel pile N
$° (\é‘
&S
B (\& \O
S
SN
N
O
&
N

Job No. 114662

GS

Sheel 1/1

Made by: CH  Chkd:..CH

Dale: 14/11/2003
Rev: --

Maximum slope

Minimum sirength
for FOS=1
1.5 1.5
1.26 1.26
1.46 1.46
500 500
11 11
0.57 0.69
12,4 12.4
3.26 3.25
25.4 254
500.2 500.2
0 0
13049.7  13049.7
13048.7 13049.7
0.826 1.000
147.55
6.54
7.24
116.80
13166.47
Fs.23
& 28823
1.00
60.2
2.10

for FOS=1
1.5 1.5
5,57 5.29
5.77 5.49
500 500
1 11
2,50 2.50
124 12.4
.25 3.25
25.4 25.4
502.5 502.3
1] 0
13049.7 13049.7
13049.7  13049.7
0.954 1.000
33.29
5.68
6.28
101.37
13151.05
1205.87
1205.87
1.00
67.0
2.22

EPA Export 08-07-2014:23:42:09



ArupGeotechnics

Corrib Onshore Terminat

O Stability of peat

sheettn (3 &

Made by: CH  Chkd:..G.Y
Date: 14/11/2003
Rev; «,-

Job No. 114662

Section 4a-4a Oplimise 0 Minimum strength Maximum slope
for min FOS for FOS=1 for FOS=1

Thickness of peat at top of slope h a5 a5 3.5 as 35
Slope angle of top of peat (ground surface) a 1.83 1.83 1.83 5.26 5,15
Slope angle of base of peal 1] 1.45 1.45 145 4.88 4.77
Slope length L 300 300 300 300 300
Unit weight of peat Y 11 11 " 11 11
Undrained shear strength of peat Cu 25 0.87 0,92 2.50 2.50
Aclive pressure force {horizintal component) Pa 67.4 674 67.4 67.4 67.4
Peat thickness at bollom of slope H 1.51 1.51 1.51 151 1.51
Slope of base of passive wedge 0 47.5 47.5 47.5 47.5 47.5
Length of slip surface Ly 3009 300.1 300.1 3011 301.0
Surcharge load Ws 0 0 a ] 0
Weight of sliding block W, 8267.0 8267.0 8267.0 8267.0 8267.0
Welght of aclive wedge + surcharge W+ W, 82670 8267.0 8267.0 8267.0 8257.0
FQS wllh no passive resistance 2.714 0,948 1.000 0.980 1.000
Max fength of passive wedge L 4127 47.27 16.40

Actual lenglh of passive wedge Ly 1.34 1.34 1.27

O Length of passive wedge slip surface L, 1.99 1.99 1.89

Weight of passive wedge W, 1115 11.15 10.59

Total weight B278.14 8278,14 B277.57

Disturbing forca component 256.62 256.62 684,69

Resisting force 734.22 52 684.69

FOS 28611 & 1.00 1.00

N
NG
Horizonla! resiraining force from passive wedge 143 oy"?o s\é 14.3 18.0
o
Depih of sheet pile %93 é}\}\l\ 1.03 1.15
S
S
B&O
NG
N
N
O
&
N

J P00V TIFEDCICH bty WPeal BLADEAY AviR SCUve Preabures ofy | Secuonm $a-bd

nnted 061127001 1058
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ArupGeotechnics

Corrib Onshore Tefminal
Stability of peat

Section 4b4b

Thickness of peat al top of slope

Slope angle of top of peat (ground surface)
Slope angle of base of peat

Slope length

Unit weight of peat

Undrained shear sirength of peat

Aclive pressure force {horizintal component)
Peal thickness at bottom of slope

Slope of base of passive wedge

Length of slip surface

Surcharge load

Weight of sfiding block

Weight of active wedge + surcharge

FOS wilh no passive resistance

Max length of passive wedge

Actual length of passive wedge

Length of passive wedge slip surface
Weight of passive wedge

Total weight

Disturbing force componant
Resisling force
FOS

Horizontal restraining force from passive wedge

Depth of sheet pile

VOO0 LI ZAATIE Al 1A et 1P 6 41 =t 4tiby otk wmbiw Arma s s ds | Parfan S YR

FoITlferme =

£Z

Optimise 8
for min FOS

17
1.3
165
500
"
25
15.9
475
21.8
500.2
0
17749.5
17749.5
2374
209.51
11.26
12.13
284.49
18043.99

403.05
1265.93
3.1409

)
S

Job No. 114662 Sheet 171 G—I

Made by: CH  Chkd:...GH
Date: 14/11/2003
Rev: -,-

Minimum sirength Maximum slope

for FOS=1 for FOS=1
1.7 1.7 1.7 1.7
1.3 1.3 4.09 3.66
1.65 165 4.44 4.01
500 500 500 500
11 " 1 11
0.80 1,08 2.50 2.50
15.9 159 15.9 15.9
475 475 4.75 4.75
218 21.8 21.8 21.8
5002  500.2 5015 501.2
0 0 0 o
177495 177495 17749.5  17749.5
17749.5  17749.5 177405 177495
0.756  1.000 0.904  1.000
209.51 66.43
11.26 10,09
1213 10.87
294.49 263.93
18043.99 18013.43
F03.05 1238.37
& 403.05 1238.37
1.00 1.00
128.8 136.9
3.08 347

EPA Export 08-07-2014:23:42:09



Arup Consulting Engineers

APPENDIX H

Stability Calculations
for Slopes below Sheet
Pile Walls
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ArupGeotechnics

Corrlb Onshore Tenminal
Stabilily of peat

Section 1-1 - befow platform wall

(o)

Job Mo. 114662  Sheet 11

Made by: CH Chkd:..C.H}

Date: 14/11/2003
Rev; -,-

Maximum slope

Optirise 0 Minimuemn strength

for min FOS for FOS=1
Thickness of peat al lop of slope h 3.59 3.59 3.59
Slope angle of top of peat {ground surface) a 1.5 1.5 1.5
Siope angle of base of peat 1 1.63 1.63 1.63
Slope length L 470 470 470
Unil weight of peat b 1 11 11
Undrained shear strenglh of peat Cu 2 1.7 1.44
Active pressure force {horizintal component) Pa 70.9 709 70.9
Peat thicknass al bottorn of slope H 466 4,686 4.66
Slope of base of passive wedge 0 314 314 314
Length of slip surface Ly 470.2 470.2 470.2
Surcharge load Ws 0 0 0
Weight of sliding block W, 213169 21316.9 21316.9
Waeight aof active wedge + surcharge Wi+ W, 213169 213169 2131649
FOS wilh no passive resistance 1.389 0.813 1.000
Max length of passive wedge L 177.82 177.82
Aclual length of passive wedge b 732 7.32
Length of passive wedge slip surface Lz B.57 8.57
Weight of passive wedge W, 187.45 187.45
Total weight 21504.39 21504.28
Disturbing force component 550.85 §50.85
Resisting force 840.83 & 0.85
FOS 1.7080 O;\Q 1.00

SES
&
Horizanial restraining force from passive wedge 126.6 oyﬁ <O 126.6
QO
&
Depih of sheet pile @?@ 3.05
Q% <
WO @
&N
B&O
N6
N
N
O
&
N

2 VIDOCOM 1258 NC oo s ety Feadl ALaD Ty enlh Bl P Sies 1wt i | S2ction | T Seiow plalfosm wge

for FOS5=1
3.59 .59
2.56 2.2
2.69 2.34
470 470
1 1
2,00 2,00
70.9 708
4.66 4.66
3.4 314
470.5 470.4
o 0
213169 213168
21169 213169
0.878 1.000
103.99
7.1
B.33
182.13
21499.06
929.68
929.68
1.00
131.5
3N

Panieg DRIL05Y 20 46
EPA_Export 08-07-2014-23:42:00
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ArupGeotechnics

Corrib Onshore Terminal
Stabllily of peat

Section 1-1 - below settlement ponds Optimise B

for min FOS
Thickness of peat at {op of slope h 4,79
Slope angle of lop of peat (ground surface) a 1.5
Slope angle of base of peat p 1.63
Slope length L 200
Unil weight of peat Y 11
Undrained shear strength of peat <, 2
Active pressure force (horizintal component) Py 1262
Peal thickness al bottom of slope H 5.24
Slope of base of passive wedge 1] 329
Length of slip surface Ly 200.1
Surcharge foad W 0
Weight of sliding block W, 11037.2
Weight of active wedge + surcharge Wi+ W, 110372
FOS with no passive resistance 0.910
Max length of passive wedge L 200.25
Aclual length of passive wedge Lu 7.80
Length of passive wedge slip surface Ly 9.29
Weight of passive wedge W; 22500
Total weighl 11262.16
Disturbing force camponent 2B6.49
Resisting force 411.22
FOS 1.4354

Q
Harizontal reslraining force from passive wedge 161.2 og(?
g
Depth of sheet pile %&? &\?
Q% <
W© @
fo®
S
N
N
O
&
&

JVIDAOOMI 1388 MeauunectsVPEAL SIAD ATy N JEENE Prrs bures 3§ Sectien T 1 bepw settrm ponds

Minimum strength

for FOS=1
4.79 4,79
1.5 1.5
1.63 1.63
200 200
11 "
1.39 2.20
126.2 126.2
5.24 5.24
329 329
200.1 200.1
0 0
11037.2 11037.2
11037.2 11037.2
0.634 1.000
200.25
7.80
9.29
225.00
11262.16
286.49
6.49
,\sg\é‘ 1.00
161.2
344

W2

Job No. 114662  Sheet 11

Madeby: CH  Chie:..CH
Date: 14/11/2003

Rev: -~
Maximum stope
for FOS=1
4.79 479
215 1.2¢
2.28 1.42
200 200
1" "
2,00 2.00
126.2 126.2
5.24 524
329 329
200.2 200.1
0 0
11037.2 11037.2
11037.2 11037.2
0.708 1.000
139.44
767
9.13
221.24
11258.40
407.96
407.96
1.00
165.4
3.49

Frintea 02120903 SO 8T
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ArupGeotechnics

Corrib Onshore Terminal
Stability of peat

Saction 2.2 -m below platform wall

Thickness of peal at top of slope

Slape angle of top of peat {ground surface}
Slope angle of base of peat

Slope length

Unit weight of peat

Undrained shear strength of peal

Aclive pressure force {horizintal component)
Peal thickress at botlom of slope

Slope of base of passive wedge

Length of slip surface

Surcharge load

Weight of sliding block

Weight of active wedge + surcharge

FOS with no passive resistance

Max length of passive wedge

Acluzl length of passive wedge

Length of passive wadge slip surface
Weight of passive wedge

Total weight

Disturbing force component
Resisling force
FOS

Horizontal restraining force from passive wedge

Depth of sheet pile

=2

Job No. 114662 Sheel 111 -

Made by: CH Chkd:...g..v)
Date: 14/11/2003

Rev; -,- {'

EPA Export 08-07-2014:23:42:09

Optimise 6 Minimum strength Maximum slope
for min FOS for FOS=1 for FOS5=1
h  4.09 4.09 4.09 4.00 4,09
a 1.58 1.56 1.56 3.44 2.70
B 1.82 1.82 1.82 3.70 2.56
L 260 260 260 260 260
¥ 1 1 11 " 11
Cy 3 1.36 1.99 3.00 3.00
P 920 92.0 82.0 92.0 92.0
H 527 527 527 527 5.27
0 303 30.3 10,3 30.3 30.3
L, 2601 260.1 260.1 260.5 260.3
Wg 0 0 0 0 0
W, 133846 13384.6 133845 133846 133846
W,+W, 133846 13384.6  13384.6 13384.6  13384.6
1,510 0.686 1.000 0.820 1.000
L 193.50 193,50 87.68
L 880 8.60 8.17
L, 997 9.97 9.46
W, 249.37 249.37 236.67
13633.95 13633.95 1382125
361.22 F61.22 778.87
795.40 & 36123 778.86
2.2020 ‘ *o\ 1,00 1.00
S?
5\0
162Q & 162.6 173.5
NN
S 3.46 357
N
P
.(\&\
NG
SN
QOQ
S



O

ArupGeotechnics

Corrib Onshore Terminal
Stabilily of peat

Section 3-3 - below platform wall Optimise 0
for min FOS
Thickness of peat at top of slope h 3.16
Slape angle of top of peal (ground surface} a 1.45
Slope angle of base of peal 1] 1.75
Slope lengih L 350
Unit weight of peat 7 11
Undrained shear strength of peat Cy 3
Aclive pressure force (horizintal component) Pa 54.9
Peat thicknass at bottom of slope H 4.99
Slope of base of passive wedge s} 28.0
Length of sfip surface L, 3502
Surcharge load Wy 0
Weight of sliding block W, 15693.8
Weighl of active wedge + surcharge Wi+W, 156938
FOS with no passive resislance 1.968
Max lenglh of passive wedge L 197.24
Actual length of passive wedge Lu 8.97
Lengih of passive wedge slip surface L 1015
Weight of passive wedge W, 246.22
Total weight 15840.00
Disturbing force component 394.38
Resisling force 1063.41
FOS 26964
&
Horizontal restraining force from passive wedge 144.5 0?(726\6
O
Depih of sheet pile 3Q£ &\}\J\
AN
W© @
&
B&O
V)
N
N
«©
&
&

FVI0000(N 1460 s s ker1s\F eal 33bbly wh 2Zher Drevioses M | Seetsn 3.3 Deidw pigtigeen wak

Minimum strength
for FOS=1
3,16 3.16
1.45 1.45
1.75 1.75
as0 as0
11 1
1.11 1.52
549 54.9
4.99 499
28.0 28.0
350.2 350.2
0 0
15693.8 15693.8
$5693.8 15693.8
0.730 1.000
197.24
B.97
10.15
246.22
15940.00
438
4.
§\\é 1.00
&
144.5
3.26

JobNo. 114862  Sheettin ™ &
Made by: CH Chkd:.ﬁ..!ﬁ
Date: 14/11/2003
Rev: -,-
Maximum slope
for FOS=1
3.16 .16
3.92 3.35
422 365
350 350
11 11
3.00 3.00
54,9 549
4.99 499
28.0 28.0
i51.0 350.7
0 [4]
15693.8  15693.8
15693.8 15693.8
0.873 1.000
72.90
8.32
9.42
228.50
15922.28
1037.11
1037.11
1.00
1558
3.38

Pantra PU120033 20 H
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