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1. NON-TECHNICAL SUMMARY

Fehily Timoney and Company (FT) was engaged by McCarthy Keville O'Sullivan {MKO) Ltd (on behalf of Coillte)
to undertake a geotechnical and peat stability assessment of the proposed peatland rehabilitation at Derryclare,
located in northwest Co. Galway.

A walkover including intrusive peat depth probing, desk study, stability analysis and risk assessment was carried
out to assess the susceptibility of the site to peat failure following the principles in Peat Landslide Hazard and
Risk Assessments: Best Practice Guide for Proposed Electricity Generation Developments (PLHRAG, Scottish
Government, 2017).

The findings, which involved a stability analysis of approximately 73 locations, show that the site has an
acceptable margin of safety, a low risk of peat failure and is suitable for the proposed rehabilitation works. The
findings include recommendations and control measures for rehabilitation work in peat lands to ensure that all
works adhere to an acceptable standard of safety.

The proposed rehabilitation works will involve felling of existing Coillte forestry within designated Restoration
Harvest Blocks, removal of forestry drains and construction of new access roads to accommodate the felling
works. The existing network of access roads will be used for the removal of felled trees off site.

In general, the sites’ topography slopes down towards the east with elevations ranging from 20 to 180m AOD
Slopes generally increase in steepness towards the west, where the site adjoins the upland areas of Bencorr
(summit of 690m AOD) and Derryclare. Slopes flatten noticeably towards the east; however, the terrain is still
punctuated by localised areas of elevated ground giving the site an overall undulating or hummaocky
appearance. The land use within the site comprises commercial forestry.

Slope inclinations across the Restoration Harvest Blocks and along the new and existing access roads range from
1 to 32 degrees. The variable and sometimes steep topography on site highlights the potential risk of peat
instability. Ground conditions comprise a mantle of blanket peat overlying glacial till, which in turn overlies
bedrock.

130 no. peat depth probes were taken across the site (86 no. completed by FT between Movember and
December 2022 and 44 no. completed by RPS between July and August 2021). Peat depths recorded across the
site ranged from 0.0 to 4.7m with an average depth of 1.1m. Approximately 63% of probe locations recorded
peat depths of less than 1.0m and 86% of less than 2.0m. A number of localised readings were recorded where
peat depths were between 2.0 and 4.7m. Base of peat was typically recorded as sand and gravel (till) or bedrock.

The purpose of the stability analysis was to determine the stability i.e. Factor of Safety (FoS), of the peat slopes.
The FoS provides a direct measure of the degree of stability of a peat slope. A FoS of less than 1.0 indicates that
a slope is unstable; a Fo5 of greater than 1.0 indicates a stable slope. An acceptable FoS for slopes is generally
taken as a minimum of 1.3. The stability analysis for this project, which analysed the Restoration Harvest Blocks
and access roads (new and existing), resulted in FoS above the minimum acceptable value of 1.3 for both the
undrained and drained condition, indicating that the site has a satisfactory margin of safety.

The risk assessment uses the results of the stability analysis in combination with qualitative factors, which
cannot be reasonably included in a stability calculation but nevertheless may affect the occurrence of peat
instability, to assess the risk of peat failure at the site. The results of the risk assessment are given in Appendix
B. T

ay,
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In summary, the site has an acceptable margin of safety, is considered to be _il_t,]ﬂ‘ll;‘. risk of pe%failur"g and is

suitable for the proposed rehabilitation works. P Q ) |
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2. INTRODUCTION

2.1 Fehily Timoney and Company

Fehily Timoney and Company (FT) is an Irish engineering, environmental science and planning consultancy with
offices in Cork, Dublin and Carlow. The practice was established in 1990 and currently has about 90 members
of staff, including engineers, scientists, planners and technical support staff. FT deliver projects in Ireland and
internationally in our core competency areas of Waste Management, Environment and Energy, Civils
Infrastructure, Planning and GIS and Data Management,

FT have been involved in over 100 wind farm developments in both Ireland and the UK at various stages of
development i.e., preliminary feasibility, planning, design, construction, and operational stage and have
established themselves as one of the leading engineering consultancies in peat stability assessment, geohazard
mapping in peat land areas, investigation of peat failures and site assessment of peat.

This Report was written by Aaron Clarke (FT Principal Geologist, EurGeol, PGeo, M5c in Applied Geotechnics).
Aaron is a Principal Geologist with Fehily Timoney and has over 18 years’ experience within the geoscience field
and over 10 years’ experience within ground engineering.

2.2 Project Description

Fehily Timoney and Company (FT) were commissioned by MKO Ltd. (on behalf of Coillte) to undertake a
geotechnical and peat stability assessment for a proposed peatland restoration at Derryclare, Co. Galway. The
aim of the restoration project is to re-establish bogland habitat and native scrub woodland across 20 no.
proposed Restoration Harvest Blocks (RHBs) over an area of approximately 350 hectares.

The rehabilitation works will comprise felling of existing Coillte forestry within the proposed RHBs, removal of

forestry drains and construction of 1.58km of new access roads to accommodate the felling works. The existing
network of access roads (total approximate length of 8.3km) will be used for the removal of felled trees off site.

2.3 Peatland Restoration

: _.mdcﬁte"m'kﬁr’&g& bogii)
"within this assessment

As part of this assessment, FT took into consideration the guidance set out in B|
restoration in Ireland (NPWS, 2017). The main restoration methods to be con )
are:

s Drain blocking; and

» Removal of trees/scrub. ' ﬁﬁﬂ}"
GALway counTy <

For drain blocking, the most common restoration measure undertaken on bogs in Ireland is blocking of
manmade drains. The purpose of this measure is to raise the water table in the drain, and in adjacent areas in

order to reduce run-off rates, carbon losses and the potential for subsidence.

Removal of forestry is a proven restoration measure, and has been used effectively by organisations such as
Coillte at a number of bogs in Ireland. Removal of forestry is typically combined with other restoration measures
such as drain blocking. When both are applied to a suitable area they can be effective in raising water levels in
the peat and encouraging peatland development.

p22-263 - www. fehilytimoney.ie
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2.4 Peat Stability Assessment Methodology

FT undertook the assessment following the principles in Peat Landslide Hazard and Risk Assessments: Best
Practice Guide for Proposed Electricity Generation Developments (2™ edition, PLHRAG, 201 7). The Peat Landslide
Hazard and Risk Assessment Guide (PLHRAG) is used in this report as it provides best practice methods to
identify, mitigate and manage peat slide hazards and associated risks in respect of consent applications for
electricity generation projects.

The aforementioned best practice guide was produced following peat failures in the Shetland Islands, Scotland
in September 2003 but more pertinently following the peat failure in October 2003, during the construction of
a wind farm at Derrybrien, County Galway, Ireland.

This peat stability assessment has been undertaken taking into account peat failures that have occurred on
peatland sites (such as recent failures at Shass Mountain (2020), Co. Leitrim and Meenbog (2020), Co. Donegal).
The lessons learned from both peat slide events have been incorporated into this assessment. The Meenbog
failure occurred during the construction of a section of floating road on a wind farm on sidelong ground in an
area of weak peat. It is important that the existing site drainage is maintained during felling operations to avoid
a similar failure to that on Shass Mountain, which occurred following heavy rainfall, and this is referenced in
the Risk Assessments for the proposed access roads.

A preliminary desk top study undertaken by FT to determine potential geohazards associated with the proposed
rehabilitation works, prior to the site reconnaissance by engineering geologists/geotechnical engineers from
FT. The extent and depth of ground investigation and peat stability analysis by FT have been undertaken in
accordance with guidance within Eurocode 7 and PLHRAG (2™ Edition, 2017) to investigate peat slopes that
have the potential to impact on the proposed development, as applicable. Sufficient peat depth data has been
recorded during the site walkovers to enable the characterisation of the peat depth across the site as shown in
Figure 2-1. The peat stability assessment is undertaken to identify peat slopes at risk from the proposed
development, and to identify peat slopes that may pose a risk to the proposed development.

The geotechnical and peat stability assessment at the site included the following activities:
(1)  Desk study, involving the review of publicly available soils and geology maps, records of historical peat
failures, aerial photography.
(2)  Site reconnaissance including shear strength and peat depth measurements were undertaken.

(3) Peat stability assessment of the peat slopes on site using a deterministic and qualitative approach.

(4) Peat contour depth plan — compiled based on the peat depth probes carried out across the site by FT
(2022) and RPS (2021).

(5) Factor of safety plan — compiled for the short-term critical condition {undrained) for approximately
73 no. Fo5 points analysed within the proposed RHBs and along the proposed access roads on site (a
total of 86 peat probe locations were visited during FT's site walkover, however 13 no. locations were
recorded as having no peat).

(6) A buffer zone plan - identifies areas with an elevated or higher riskw m-,m?g'aupnfmntrnl
measures will need to be implemented during the site’s rehabilitatio Yo minimise thé'gutential
risks, as well as areas where rehabilitation works should be avai %ﬁ |

(7) A peat stability risk register was compiled to assess the p ial risks a tfl{._,&upused ’HBs and
access track locations and determine adequate mitigati ontrol m s for each|ocation to
minimise the potential risks and ensure they are kept wi an acw e range, wtké:"y’ﬁecessary.

<

PP S

p22-263 — ——  www.fehilytimoney.e ——— Page 2 of 40




ety il FURE. Garmis wiprmay, seepwes P Cop. GURCE, US0S, B0l WL NREAA Geslas, D iadeans AL Ortesan berumy Dir g, MTT] Dol O |Man

Fate B LRf i BOITVP L A NSk a1 AR G0 Fg J_ 1 Seneral BE Lywut and Fesl Prods Daenheten &1 o Foafimn grg] o pryrms vy SF g P i bl | ol P an, o & B A gt bisong Regiudicord Undei Licksed b tha [

— —

' Restoration Harvest Blocks

@ RPS Peal Probe Locations
FT Peat Probe Locations
= = = = Existing Access Roads

Mew Access Roads

G ORVELOPNENT Sz
2

23 FEB 2023 00 60

W
CAlway counTy cous

General Site Layout and
Peat Probe Distribution

PROJECT:
Derryclare Peatland Rehabilitation

D.ITE: 09/02/2023 Izam
| . F E H l LY Cork | Dublin | Carlow

TIMONEY wwwiehiytimoney.ie




CUENT MKO LTD
JECT MAME: DERRYCLARE PEATLAND REHABILITATION .
REPORT GEOTECHNICAL & PEAT STABILITY ASSESSMENT REPORT

A flow diagram showing the general methodology for the peat stability assessment is shown in Figure 2-2. The
methodology illustrates the optimisation of the site based on the findings from the site reconnaissance and
stability analysis and subsequent feedback.

Figure 2-2: Methodology for Peat Stability Assessment

Preliminary RHB and new access
road locations

Site reconnaissance

Re-sizing, relocation
or removal of RHBs ar FoS<1.0 Peat stability & risk assessment

access roads as e Deterministic analysis &
required. gqualitative assessment

|

Recommendations for
mitigation/control measures
Engineering mitigation & site

management to control the risk
of peat instability

Fos>=1.3* |

s = m

" s .'L:L,.:Iri'l'i-l!'.l- 5-:""\-

A o apsk H T ey
Layout acceptable fro -agpeé‘t “ily
stability/ geotechnjcaliperspective

{ zgﬁﬁmaﬁﬂﬁﬁ

*An FoSs of between 1.0 and 1.3 does not mean that a failure will occur, but that the are
be provided for areas with an FoS of between 1.0 and 1.3 to reduce the risk of failure.

equires attention. Mitigation m@ n

GaLway counTY &

As for all construction projects, a detailed engineering construction design must be carried out by the appointed
construction stage designer prior to any rehabilitation work commencing on site. This must take account of the
consented project details and any conditions imposed by that consent. This must include a confirmatory peat
stability assessment to account for any changes in the environment which may have occurred in the time
leading up to the commencement of the rehabilitation works.

P22-263 www.fehilytimoneyie ——— Page 4 of 40




CLUENT MKD LTD
PROJECT NAME: DERRYCLARE PEATLAND REHABILITATION .
REPD GEOTECHNICAL & PEAT STABILITY ASSESSMENT REPORT

2.5 Peat Failure Definition

Peat failure in this report refers to a significant mass movement of a body of peat that would have an adverse
impact on the proposed site and the surrounding environment. Peat failure excludes localised movement of
peat that would occur below an access road, creep movement or erosion type events,

The potential for peat failure at this site is examined with respect to rehabilitation works, construction of access
roads and associated activity.

2.6 Main Approaches to Assessing Peat Stability
The main approaches for assessing peat stability for peat restoration projects include the following:

(1) Geomorphological
{2) Qualitative (judgement)
{3) Index/Probabilistic (probability)

(4) Deterministic (factor of safety)

Approaches (1) to (3) listed above are considered subjective and do not provide a definitive indication of
stability; in addition, a high level of judgement/experience is required which makes it difficult to relate the
findings to real conditions. FT apply a more objective approach, the deterministic approach (as discussed in
Section 2.6).

As part of FT's deterministic approach, a qualitative risk assessment is also carried out taking into account
gualitative factors, which cannot necessarily be quantified, such as the presence of mechanically cut peat,
quaking peat, bog pools, sub peat water flow, slope characteristics and numerous other factors. The qualitative
factors used in the risk assessment are compiled based on FT's experience of assessments and construction in
peat land sites and peat failures throughout Ireland and the UK. FT have been involved with in excess of 100
wind farm developments across Ireland and the UK at various stages of development, from preliminary
feasibility stage through planning and from scheme development at tender design and detailed design stage,
through to the construction and operational stages. This approach follows the guidelines for geotechnical risk
management as given in Clayton (2001), as referenced in the best practice for Peat Landslide Hazard and Risk
Assessment Guide (PLHRAG, 2017), and takes into account the approach of MacCulloch (2005).

The risk assessment uses the results of the deterministic approach in combination with gualitative factors,
which cannot be reasonably included in a stability calculation but nevertheless may affect the occurrence of
peat instability to assess the risk of instability on a peat land site.

2.7 Peat Stability Assessment — Deterministic Approach

The peat stability assessment is carried out across a wide area of peatland to determine the stability of peat
slopes and to identify areas of peatland that are suitable for development; this allows the layout of
infrastructure on a particular site to be optimised. The assessment provides a numerical value (factor of safety)
of the stability of individual parcels of peatland. The findings of the assessment discriminate hetween areas of
stable and unstable peat, and areas of marginal stability where restrictions may apply-
identification of the most suitable locations for access roads and infrastructure. e

o
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A deterministic assessment requires geotechnical information and site characteristics which are obtained from
desk study and site walkover, e.g. properties of peat/soil/rock, slope geometry, depth of peat, underlying strata,
groundwater, etc. An adverse combination of the factors listed above could potentially result in insta bility.
Using the information above, a factor of safety is calculated for the stability of individual parcels of peatland on
a site (as discussed in Section 6. ).

The factor of safety is a measure of the stability of a particular slope. For any slope, the degree of stability
depends on the balance of forces between the weight of the soil/peat working downslope (destabilising force)
and the inherent strength of the peat/soil (shear resistance) to resist the downslope weight, see Figure 2-3.

Figure 2-3: Peat Slope Showing Balance of Forces to Maintain Stability

Downslope destabilising forces

|

ke

Resisting shear resistance of
soil (peat)

The factor of safety provides a direct measure of the degree of stability of a slope and is the ratio of the shear
resistance over the downslope destabilising force. Provided the available shear resistance is greater than the
downslope destabilising force then the factor of safety will be greater than 1.0 and the slope will remain stable.
If the factor of safety is less than 1.0 the slope is unstable and liable to fail. The acceptable range for factor of
safety is typically from 1.3 to 1.4.

2.8 Applicability of the Factor of Safety (Deterministic) Approach for Peat Slopes s
% L ELOPNENT EEEF@
W

o

a6
f ‘@applied-m many

23 FEB 203 0060

The factor of safety approach is included in the Peat Landslide Hazard and Risk Asses est Practice Guide
for Proposed Electricity Generation Developments (PLHRAG, 2017); see Section 5.3.1qf the guide. This guide ﬁﬂq\"
provides best practice methods to identify, mitigate and manage peat slide hazards antd 1440t rﬁﬁﬁ

respect of consent applications for electricity generation projects.

The factor of safety approach is a standard engineering approach in assessing slopes
engineering materials, such as peat, soil, rock, etc.

Furthermore, the best practice guide notes that the results from the factor of safety approach *has provided
the most informative results’ with respect to analysing peat stability (Section 5.3.1 of the guide).

The factor of safety approach in this report includes undrained (short-term stability) and drained (long-term
stability) analyses. The undrained condition is the critical condition for the development. The purpose of the
drained analysis is to identify the relative susceptibility of rainfall-induced failures at the site.

P22-263 - www. fehilytimoney.le Page 6 of 40
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Notwithstanding the above, the stability analysis used by FT in this report also includes qualitative factors to
determine the potential for peat stability i.e. the analysis used does not solely rely on the factor of safety
approach.

The deterministic analysis is considered an acceptable engineering design approach. This concurs with the best
practice guide referenced above,

2.9 Assessment of Intense Rainfall and Extreme Dry Events on the Peat Slope

The deterministic approach carried out by FT examines intense rainfall and extreme dry events. The
deterministic approach includes and undrained (short-term stability) and drained (long-term stability) analysis
to assess the factor of safety for the peat slopes against a peat failure.

The drained loading condition applies in the long-term. This condition examines the effect of the change in
groundwater level as a result of rainfall on the existing stability of the natural peat slopes. For the drained
analysis the level of the water table above the failure surface is required to calculate the factor of safety for the
peat slope.

In order to represent varying water levels within the peat slopes, a sensitivity analysis is carried out which
assesses varying water level in the peat slopes i.e. water levels ranging from 0 to 100% of the peat depth is
conducted, where 0% equates to the peat been completely dry and 100% equates to the peat being fully
saturated.

By carrying out such a sensitivity analysis with varying water level in the peat slopes, the effects of intense

rainfall and extreme dry events are considered and analysed. The results of which are presented in Section 6.
of this report.
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3. DESKSTUDY

The main relevant sources of interest with respect to the site include:

e Geological plans and Geological Survey of Ireland database
¢ Ordnance survey plans

s Literature review of peat failures

The Geological Survey of Ireland online dataset viewer (GSI, 2022) for the site were used to verify the soil and
bedrock conditions.

The Ordnance Survey plans were reviewed to determine if any notable features or areas of particular interest
(from a geotechnical point of view) are present on the site.

The desk study also includes a review of both published literature and G5l online dataset viewer (GSI, 2022) on
peat failures/landslides in the vicinity of the site.

3.1 Quaternary Geology

A review of the Geological Survey of Ireland online database and published documents from GS5I was carried
out.

GS| Quaternary Sediments mapping, presented in Figure 3-1, indicates the site is underlain by the following
deposits:

Alluvium Deposits (localised to one area along the western margins of the site)

Blanket Peat (northernmaost portion of the site)

Till derived from metamorphic rocks (much of the southern portion of the site)

Bedrock Outcrop or Subcrop (localised areas throughout the site gos

central/western portions of the site). ‘ygﬁiﬁ &
2

23 FEB 2013 00 60

& & & @

3.2 Bedrock Geology

| K Bedrock mapping, presen in Figure 3-2, indic ite is tngerlaj the followi iy
G5I 100 apping, presented B ates the site is e 'ﬂlﬁv C{}UH“I%
Rhyolitic Intrusive rocks (Ordovician)
Streamstown Schist Formation - Psammitic pelitic & semi-pelitic schists (Dalradian)
Bennabeola Quartzite Formation - Pale quartzites and grits (Dalradian)
Lakes Marble Formation - marbles, metavolcanics, schists and grits (Dalradian)
Barnanoraun Schist Formation - aluminous schists and hornblendic rocks (Dalradian)

& & & & @

3.3 Structural Geology

The structural geology (Figure 3-2) across the site comprises a series of NNW-5SE trending faults showing both
apparent dextral and sinistral displacement. These faults are laterally continuous over distances of between 0.5
and 5.0km. A solitary NE-SW trending normal fault is located to the south of the site. In addition to faulting, an

P22-263 www.fehilytimoney.ie Page 8 of 40
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east-west trending anticlinal axis crosses the northernmaost extent of the site. G5 mapped bedding dips range
from 30 to 85° with dip direction typically towards the west.

3.4 Economic Geology

The GSI Active Quarries database indicates that the nearest quarry is Lissoughter Green Marble Quarry, located
approximately 1.8km southeast of the site. The gquarry produces Connemara Marble for ornamental dimension
stone.

3.5 Karst

G5l Groundwater Karst Data indicates there are no mapped karst features within 20km of the site.

3.6 Geological Heritage

G5| Geological heritage mapping indicates there are no geological heritage sites within the site boundary. The
closest geological heritage site is located approximately 180m to the south of the site and is described as ‘A
disused marble quarry site on the northeast shore of Derryclare Lough, in the Inagh Valley' and is designated as
a County Geological Site.

3.7 Topography

In general, the sites’ topography slopes down towards the east. Elevations range from 180m AQD along the
eastern slopes of Bencorr to 20m AOD along the shores of Lough Inagh and Derryclare Lough. Slopes generally
increase in steepness towards the west, where the site adjoins the upland areas of Bencorr (summit of 890m
AOD) and Derryclare (summit of 660m AOD), which form a series of corries and aretes. These aretes form steep
sided east-west trending ridgelines, which abut against the sites’ western boundary. Two eastward flowing
streams flow from the corries and travel though the site before eventually draining into Lough Inagh. The terrain
within the south-eastern and north-eastern extents of the site is considerably flatter. However, it is still
punctuated by localised areas of elevated ground giving the site an overall undulating or hummocky
appearance,

3.8 Landslide Susceptibility

The GSI Landslide Susceptibility mapping, presented in Figure 3-3, indicates the site lies within an area classified
as having "low” to “high” susceptibility, which is expected given the variable terrain present. The areas mapped
as having "moderately high" to “high” landslide susceptibility are typically found along the west of the site and
are characterised by steep upland terrain. These areas generally correlate with mapped “bedrock outcrop or
subcrop” (Figure 3-2). Structural dip and dip directions are favourable with respect to rock slope stability (i.e.
bedding dips into the slope}. In-situ peat probe measurements (discussed in detail in Section 5. | indicate peat
depths across these areas are typically shallow (<1m depth). It is therefore considered that the risk of landslide
is considered to be negligible and that the G5l Landslide Susceptibility Classification rating ,a,t.. ions
does not accurately reflect actual ground conditions encountered on site. _" % W Sebiidl
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3.9 Previous Failures

There are no recorded peat landslides within the site (GSI, 2022). The closest recorded landslide is located
approximately 1.8km to the south of the site (ITM coordinates E 483007, N 747150) and is described as having
an ‘undefined’ landslide mechanism. The failure occurred within an area of mapped Blanket Peat.

The site walkover identified a shallow (<1m deep) historic peat landslip at probe location POIOOS (ITM
coordinate E 482611, N 752382), which lies outside of the RHBs (immediately west of RHB GY27_HB0012) but
is still within the overall Coillte site. This east-west trending failure is defined by an approximate 10m wide and
40m long concave depression on sloping ground (measured at 26°) with a well-defined failure lobe at its base.
The toe of the failure terminates at a tree line comprising mature coniferous trees, suggesting the trees either:

1. prevented further movement; or
2. grew sometime after the failure event.

However, the trees at the toe are all growing vertically showing no signs of orientation change due to past
ground movement suggesting they grew after the failure occurred. At the crown there is an approximate 1m
deep backscarp (now vegetated). No signs of instability were observed either upslope, downslope or along
strike of the failure. Peat depths measured at and around this location were all <1m deep. The topography to
the west of the failure steeply climbs until at approximately 100m from the crown there is a near vertical cliff
face exposing rocks from the Bennabeola Quartzite Formation (part of an east-west trending aréte separating
two corries). It is believed that surface water runoff from this upland area is the main contributor to this
relatively small and isolated historic peat failure.

The peat stability assessment undertaken as part of this report and discussed in Section 6. indicates a FoS of <1
for both the drained and undrained condition at the location. However, the landslip is deemed to be a shallow
(<1m) and isolated occurrence, which will have a negligible impact on the proposed rehabilitation works.
Further to this, shallow peat depths (<0.4m) coupled with the occurrence of bedrock outcrop downslope of this
failure indicate there is little possibility of this failure, if reactivated, having any negative impact downslope (i.e.
within adjacent RHB GY27_HB0012). However, this area will require appropriate monitoring both during the
proposed rehabilitation works and post works as detailed in Section 9.

3.10 Previous Investigations

56 % ORVELOPMENT gz f-'.v‘}f
Between 28th July and 10th August 2021 a peat probing survey, comprjs qﬁ?“ﬁd no. probe locations w
undertaken by RPS. The distribution of the peat probes are presented in Figyfre 2-1 and record p g
from 0.2 to 4.25m with 2 mean and median value of 1.2 and 0.9m respec{ively. aao-FE fﬁﬁ ﬁ' ﬂllﬁﬂ

29 of the 44 peat probe locations and water depths within the peat were redprded. Results frcrm this mnnlturlng
programmes are presented in the Table 3-1, an indicate water level depths rag egr

depth of 0.31m. Based on these water depths the mean degree of saturation ¥
locations is estimated at 65%.

Table 3-1: RPS Peat Water Level Data
Location ID asting Northing Water Depth Date Degree of Saturation (0% = Dry and
(m) Monitored 100% = fully saturated peat)

0 483210 753495 0.24 03/08/2021 93
1 483458 753128 0.1 03/08/2021 92
2 483884 753096 D.19 03/08/2021 79
3 4835923 752753 0.34 03/08/2021 91
+ 483604 752756 0.28 03/08/2021 93
5 483334 752835 0.47 03/08/2021 0

p22-263 — = www. fehilytimoney.ie Page 10 of 40
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Location 1D Easting MNorthing Water Depth f Saturation (0% = Dry and
] fully saturated peat)
= 482915 752814 0.45 28/07/2021 10
13 483542 751363 DRY 03/08/2021 o
14 483968 751370 0 10/08/2021 100
16 482707 749383 0.8 28/07/2021 67 _|
17 482460 749085 0.05 28/07/2021 39
| 18 482277 749311 0.06 28/07/2021 97
22 482465 749678 0.33 28/07/2021 74
23 482846 7495973 0.31 28/07/2021 81
24 482950 749612 0.47 28/07/2021 62
25 483249 749889 0.56 28/07/2021 82
27 483533 750652 D3 28/07/2021 &0
28 484041 750250 0.15 28/07/2021 95
29 484063 749957 0.3 28/07/2021 14
30 483255 752421 0.2 10/08/2021 7B
i1 483471 752249 Mot found 10/08/2021 -
33 483546 751814 0.56 03/08/2021 34
34 483910 752301 0.58 03/08/2021 &0
35 483891 752114 D.48 03/08/2021 62
ELS 483508 751748 0.25 03/08/2021 83 |
37 483967 750620 0.24 03/08/2021 B0 |
38 483803 750831 Nat found 10/08/2021 - ]
39 484035 751151 0.11 10/08/2021 84 |
43 483186 750304 0.25 10/08/2021 BE |

P22-263
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4. FINDINGS OF SITE RECONNAISSANCE

4.1 Site Reconnaissance

As part of the assessment of potential peat failure at the proposed site, FT carried out a site reconnaissance in
conjunction with the desk study review described in Section 3. This comprised walkover inspections of the site
with recording of salient geomorphological features with respect to the proposed rehabilitation areas, which
included peat depth and preliminary assessment of peat strength. General photographs of the site are
presented in Appendix A.

The following salient geomorphological features were considered:

Active, incipient or relict instability (where present) within the peat deposits
Presence of shallow valley or drainage line

Wet areas

Any change in vegetation

Peat depth (peat depth data was also collected by RPS in July and August 2021)

Slope inclination and break in slope

The survey covered the proposed RHB and access track (new and existing) locations.

The method adopted for carrying out the site reconnaissance relied on experienced practitioners carrying out
a visual assessment of the site supplemented with measurement of slope inclinations.

4.2 Findings of Site Reconnaissance

A site walkover was undertaken by FT over five days from the 14" to the 15" Nove
8" December 2022. Weather conditions during the site walkover were pa

& aridd front the 6" 1o th
dy with occasional light

showers and low temperatures ranging from 5 to 8° C. Site walkovers weri aigu undertaken by RPS between

28™ July and 10™ August 2021.

The main findings from the site walkover are as follows:

(1)

(2)

(3)

P22-263
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The site is typically covered by a thin mantle of Blanket Peat, which by
bedrock outcrops. Bedrock outcrops and glacial till deposits are more frequent along the western
extent of the site, where the topography steepens and elevations increase as your approach the
summit of Derryclare. A pair of incised river channels, which flow from two adjacent glacial corries
on the eastern face of Derryclare, expose deposits of blanket peat overlying till, which in turn overlies
the pale quartzite rocks and schists of the Bennabeola Quartzite Formation and Streamstown Schist
Formation respectively.

The sites’ topography varies considerably. In general, the terrain can be described as having
moderate to steep slopes displaying a hummocky terrain. These hummaocks are believed to be
indicative of shallow knolls of sub-cropping bedrock mantled by relatively thin deposits of peat over
till. This is evidenced at several locations throughout the site where exposed outcrops display a
morphology, which mimics the hummocky terrain of the adjacent peat covered landscape.

Peat depths vary across the site depending on mainly topography. Deeper peat (>3m) is confined to
the north (RHB GY27_HB0021, GY27_HB0009 and GY27_HB0010) and south (RHB GY27_HB0027 and
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immediately south of GY27_HBO0O016) of the site and were recorded in areas of flatter terrain. Peat
deposits upslope of these areas typically display depths of <1.5m. The distribution of peat depths
across the site is presented as a heat map with peat probe depths in Figure 4-1. In general thinner
peat deposits were encountered on slopes.

(4) The deepest peat deposit was encountered at peat probe location PP002 (ITM coordinates E 482320,
N 749000), which is outside of the Coillte site boundary. This area is characterised by buoyant peat
with gently undulating to flat terrain with frequent areas of standing water (no bog holes were
observed). Vegetation typically comprises grass, rush and sphagnum. This flat area of deep peat is
confined to the north, south and west by bedrock outcrops. The western boundary is cut by a south-
west flowing stream, beyond which is hummocky peatland with frequent bedrock outcrops. The
geology along the southern boundary is defined by a northeast-southwest striking conformable
contact between The Streamstown Schist Formation and Bennabeola Quartzite Formation; a similarly
trending fault is located to the north of this area and along strike of this conformably contact (Figure
3-2). It is possible that the presence of these geological boundaries have allowed for an increase in
groundwater flow through spring lines, thereby influencing the development of this area of deeper
peat.

(5] A total of approximately 130 no. (86 no. completed by FT and 44 no. completed by RPS) peat depth
probes were carried out on site during the various site visits. Peat depths recorded across the site
ranged from 0.0 to 4.7m with an average depth of 1.1m (Figure 4-1). Approximately 63% of probe
locations recorded peat depths of less than 1.0m and 86% of less than 2.0m. A number of localised
readings were recorded where peat depths were between 2.0 and 4.7m. Base of peat was typically
recorded as sand and gravel (till) or bedrock. Importantly, peat depth varies considerably over
relatively short distances and is believed to be a function of the underlying bedrock’s hummocky
morphology. In general, the peat probes were relatively dry when extracted from the ground,
indicating a low saturation level,

(6) The land within the RHBs is predominantly forested, containing coniferous trees at different stages
of maturity. Some of the RHBs have been felled but the stumps and root system remain intact.

(7) Forestry drainage channels were observed throughout the site and can be clearly seen on available
online aerial photography. Where observed during the site walkover, these channels were typically
dry. Natural drainage channels also proliferate the site; these are often narrower and deeper than
the forestry drainage and, during the time of the site walkover, appear to be responsible for most of
the surface water drainage.

(8) One historic peat failure was identified just outside of the site boundary and has been described
earlier. No evidence of ongoing peat instability was noted in this area, or elsewhere on the site, during
the site walkovers,

(9) The occurrence of buoyant peat was recorded at four peat probe locations (PPO01, PPO0D2, PPO37 and
PP043) where peat depths range from to 1.7 to 4.7m.

(10) Localised areas of ponded water were recorded. This is not unexpected given the ground conditions
and the flat terrain present in localised areas across the site.

(11) With respect to the existing and proposed access roads, peat depths are typically less than 1.0m
(average 1m) with localised deeper deposits of up to 3.0m recorded. All existing access roads, which
are typically constructed sidelong to the site slopes, appear to be founded on either till or bedrock.

{12) Slope angles across the site range from 1 to 32 degrees with a mean and median value of 10 and 7.5
degrees respectively. The slope angle was obtained on site using a handheld Silva Clino Master, which
has an accuracy of +/- 0.25 degrees. The slope angle quoted typically reflects the representative
slope at each of the peat probe locations. The variable and sometimes steep topography/nature of
the terrain on site highlights the potential risk of peat failure.

Pi2-263
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5. PEAT DEPTHS, STRENGTH & SLOPE AT RHB AND NEW ACCESS ROAD LOCATIONS

As part of the site walkover, peat depth, in-situ peat strength and slope angles were recorded at various
locations across the site.

5.1 Peat Depth

Peat depth probes were carried out within the proposed RHBs and along access roads. The locations of the
probes were predetermined at the desk study stage to complement the existing RPS peat probe survey
undertaken in 2021 and to give a general coverage of the site.

5.2 Peat Strength

The strength testing was carried out in-situ using a Geonor H-60 Hand-Field Vane Tester. From FT's experience
hznd vanes give indicative results for in-situ strength of peat and would be considered best practice for the field
assessment of peat strength.

5.3 Slope Angle

The slope angles at each of the main infrastructure locations were obtained using a combination of readings
taken during the site reconnaissance by FT using handheld equipment, such as the Silva Clino Master and from
contour survey plans for site.

The slope angle gquoted typically reflects the general slope at each of the peat probe locations. It should be
noted that slope angles derived from contour survey plans (such as for the RPS peat probe locations) would be
considered approximate, as such surveys are dependent on the density of survey data and do not always reflect
local variations in ground topography. Slope angles recorded during the site reconnaissance by FT using
handheld equipment would generally be deemed more accurate and representative of local topography.

5.4 Summary of Findings

Based on the peat depths recorded across the site by FT and RPS, the peat varied in depth from 0.0 (no peat]
to 4.7m with a mean and median depth of 1.1m and 0.8m respectively. All peat depth probes carried out on
site have been utilised to produce a heat map illustrating peat depths across the RHBs (Figure 4-1).

A summary of the peat depths is given in Table 5-1. The data presented in Table 5-1 is used in the peat stability
assessment of the site. RSP locations were excluded from the stability analyses as no slope angles were
provided.

L,:;, »
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Table 5-1 Peat Depth & Slope Angle at RHB, Access Roads and Points of Interest
Slope Angle
1 Peat Depth
Location Easting Northing Range (mbgl)
Restoration Harvest Blocks (Coordinates represent approx. centre of RHB)
GY27_3 09 482827 749973 0.1 2.0 3to 10
GY27_HBOOOS 483856 753047 2.0103.7 it 15
GY27_HBOO10 483852 752726 041043 2104 |
GY27_HBOO11 483800 752243 0.9 10 2.0 3
GY27_HBOO12 482865 752344 0.0 10 2.5 2t0 28
GY27_HBOO13 483493 750691 0.0 10 0.7 5t032
GY27_HBOO14 482481 749654 0.1to02.0 21020 |
GY27_HBDO15 482161 749574 0.11t015 51010
GY27_HBOO16 482461 749191 0.1t01.7 21012
GY27_HBOO017 432701 749106 0.0t00.2 51030
GY27 _HBOO18 483725 752502 0.2 to 0.4 ERGE
GY27 HBOOZ20 482900 749603 0.9t0 1.3 12
GY27_HBO021 483159 752945 0.2103.3 308
GY27_HBOO22 483382 751458 0.1to14 5to 15
GY27_HBOOZ23 482714 749576 0.0t 0.9 3
GY27_HBOO24 482819 749388 0.2to24 210 10
GY27 _HBOOZ7 483361 749396 0.4 t04.0 1to 7
GY27_HBOO2B 483366 749952 0.31t03.1 5to 10
GY27_HBOO29 483472 750413 0.0t0 0.7 15to0 16
GY27_HBOO30D 483121 749806 0.0to1.4 3
GY27R0025 483687 751453 00t0 2.8 11024
GY27R0026 484034 751550 0.0to 0.3 3?7
GY27R0027 ~ | 483407 750208 0.0to 14 5to 16
GY27R0049 484363 749945 0.5t0 1.8 3
GY27R0052 483290 750552 0.0 to 0.8 1
GY27TR0054 482692 749385 0.0t0 20 21012
New Access Road (North) 483727 752817 0.2t03.0 jtod
New Access Road [South) 482567 745472 01ltell 210 20
Points of Interest [ Areas outside of Restoration Harvest Blocks
PPOD1 — expansive area of deeper peat (not in block) 482609 749095 23 3
PP002 = expansive area of deeper peat (not in block) 482320 749000 4.7 2
| POIDOE — area of historic peat failure (not in block/site) | 482611 752382 1.0 26

Note 1

The data presented in the table above is used in the peat stability assessment of the site

In addition to probing, in-situ shear vane testing was carried out as part of the ground investigation. Strength
testing was carried out at selected locations across the site to provide representative coverage of indicative
peat strengths. The results of the vane testing with depth are presented in Figure 5-1.

The hand vane results indicate undrained shear strengths in the range 4 to 40kPa, with a mean and median
value of 18 and 16kPa respectively. The strengths recorded would be typical of well drained peat as is generally
present on site.

Peat strength at sites of known peat failures (assuming undrained loading failure) are generally very low, for
example the undrained shear strength at the Derrybrien failure ([AGEC, 2004) as derived from back-analysis,
was estimated at 2.5kPa. The recorded undrained strength at Sheskin South is significantly greater than the
lower bound values for Derrybrien indicating that there is no close correlation to the peat conditions at the
Derrybrien site and that there is significantly less likelihood of failure on the Proposed Development site.
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6. PEAT STABILITY ASSESSMENT

The peat stability assessment includes an assessment of the stability of the natural peat slopes for individual
parcels across the site including the RHBs and along the proposed access roads. The assessment also analyses
the stability of the natural peat slopes with a surcharge loading of 10kPa, simulating the temporary load created
by forestry machinery. On occasion, forestry machinery (such as harvesters) will exert ground pressures >10kPa
on the underlying peat. However, the extensive root systemn from the existing and recently felled trees within
the RHBs is anticipated to form a sufficient anchorage to support the temporary higher loadings produced by
these plant. Additional measures to include the use of brash mattresses to support working platforms and haul
roads shall also be used.

6.1 Methodology for Peat Stability Assessment

Stability of a peat slope is dependent on several factors working in combination. The main factors that influence
peat stability are slope angle, shear strength of peat, depth of peat, pore water pressure and loading conditions.

An adverse combination of factors could potentially result in peat sliding. An adverse condition of one of the
above-mentioned factors alone is unlikely to result in peat failure. The infinite slope model (Skempton and
Delory, 1957) is used to combine these factors to determine a factor of safety for peat sliding. This model is
based on a translational slide, which is a reasonable representation of the dominant mode of movement for
peat failures.

To assess the factor of safety for a peat slide, an undrained (short-term stability) and drained {long-term
stability) analysis has been undertaken to determine the stability of the peat slopes on site.

1. The undrained loading condition applies in the short-term during construction and until construction
induced pore water pressures dissipate.

2. The drained loading condition applies in the long-term. The condition examines the effect of the change
in groundwater level as a result of rainfall on the existing stability of the natural peat slopes.

Undrained shear strength values (c.) for peat are used for the total stress analysis. Based on the findings of the
2003 Derrybrien failure and other failures in peat, undrained loading during construction was found to be the
critical failure mechanism.

A drained analysis requires effective cohesion (¢’) and effective friction angle (@') values for the calculations,
These values can be difficult to obtain because of disturbance experienced when sampling peat and the
difficulties in interpreting test results due to the excessive strain induced within the peat. To determine suitable
drained strength values a review of published information on peat was carried out. Table 6-1 shows a summary
of the published information on peat together with drained strength values.

From Table 6-1 the values for ¢’ ranged from 1.1 to 8.74kPa and @' ranged from 21.6 to 43", The average ¢’ and
@' values are 4.5kPa and 30° respectively. Based on the above, it was considered to adopt a conservative
approach and to use design values below the averages. For design the following general drained strength values
have been used for the site:

c’= 4kPa o
@'= 25° o Seutioh )
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Table 6-1: List of Effective Cohesion and Friction Angle Values for Peat

Friction Angle, ¢’

Reference Cohesion, ¢’ (kPa) Testing Apparatus/ Comments
[degrees) :
Hanrahan et al (1967) Sto7 36to43 From triaxial apparatus
Rowe and Mylleville :
(1996) 25 28 From simple shear apparatus
T 27110325 Mainly ring shear apparatus for normal
Landva (1980) stress greater than 13kPa
5tob - At zero normal stress
Carling (1986) 6.5 0

From ring shear and shear box
0 38 apparatus. Results are not considered
representative.

Farrell and Hebib
(1998) From direct simple shear (DS5)

apparatus. Result considered too low

R
v i therefore DSS not considered
appropriate

Rowe, Maclean and 1.1 26 From simple shear apparatus
Soderman (1984) 3 27 From D5S apparatus

6 38 From triaxial apparatus using soil with
McGreaver and Farrell 20% organic content
(1988) From shear box apparatus using soil with

6 31 .

20% organic content
Hungr and Evans
(1985) 33 Back-analysed from failure
Dykes and Kirk (2006) 3.2 30.4 Test within acrotelm
Dykes and Kirk (2006) 4 288 Test within catotelm
Warburton et al (2003) 5 23.9 Test in basal peat
Warburton et al (2003 8.74 216 Test using fibrous peat
Hendry et al (2012) 0 31 Remoulded test specimen
s _F -‘:_-_r-:T-"- o I
Komatsu et al (2011) 8 34 Remoulded.test specimen™=" #L SEE‘
e 'h’

Zwanenburg et al

\:v
(2012) 23 323 FrunréSS ae}pregitus _lﬂta ‘

Den Haan & Grognet

- A
(2014) 37 From Ygrge DSS apparatus
i Tests carrie
RS ) < &81t303 undisturbed and blended peat samples
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6.2 Analysis to Determine Factor of Safety (Deterministic Approach)

The purpose of the analysis was to determine the Factor of Safety (Fo5) of the peat slopes using infinite slope
analysis. The analysis was carried out at RHBs and along the proposed access roads.

The FoS provides a direct measure of the degree of stability of the slope. A Fo5 of less than 1.0 indicates that a
slope is unstable, a Fo5 of greater than 1.0 indicates a stable slope.

The acceptable safe range for FoS5 typically ranges from 1.3 to 1.4. The previous code of practice for earthworks
BS 5031:1981 (BSI, 1981), provided advice on design of earthworks slopes. It stated that for a first-time failure
with a good standard of site investigation the design FoS should be greater than 1.3.

As a general guide the FoS limits for peat slopes in this report are summarised in Table 6-2.

able 6-2 Factor of Safety Limits for Slopes

Factor of Safety (FoS) Degree of Stability

Less than 1.0

Between 1.0 and 1.3 Marginally stable (yellow)

1.3 or greater

Eurocode 7 (EC7) (IS EN 1997-1:2005) now serves as the reference document and the basis for design
geotechnical engineering works. The design philosophy used in EC7 applies partial factors to soil parameters,
actions and resistances. Unlike the traditional approach, ECT does not provide a direct measure of stability,
since global Factors of Safety are not used.

As such, and in order to provide a direct measure of the level of safety on a site, EC7 partial factors have not
been used in this stability assessment. The results are given in terms of Fo5.

Lower bound undrained shear strength (c.) values for the peat of 4kPa (for slopes <6°) and 10kPa (for slopes
>6°) were selected for the assessment and were based on the ¢, values recorded on site. It should be noted that
these c, values are considered a conservative value for the analysis and are not representative of all peat
present across the site. In reality the peat generally has a higher undrained strength.

The formula used to determine the factor of safety for the undrained condition in the peat (Bromhead, 1986)
is as follows:

F = {':.'
ysinacosa
Where:
F=  Factor of Safety
tu= Undrained strength .
¥ =  Bulk unit weight of material ¥ c .
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z=  Depth to failure plane assumed as depth of peat

a= Slope angle

The formula used to determine the factor of safety for the drained condition in the peat (Bromhead, 1986] is
as follows:

e ¢z -y h, )cos’ atang'
yzsina cosa

Where:

F=  Factor of Safety

c'= Effective cohesion

¥=  Bulk unit weight of material (Peat)

z=  Depth to failure plane assumed as depth of peat
¥w = Unit weight of water

hw = Height of water table above failure plane

a= Slope angle

@'= Effective friction angle

For the drained analysis the level of the water table above the failure surface is required to calculate the factor
of safety for the slope. Since the water level in blanket peat can be variable and can be recharged by rainfall, it
is not feasible to establish its precise location throughout the site. Therefore, a sensitivity analysis using water
level ranging between 0% and 100% of the peat depth was conducted, where 0% equates to the peat being
completely dry and 100% equates to the peat been fully saturated.

The following general assumptions were used in the analysis of peat slopes at each location:

(1) Peat depths are based on the maximum peat depth recorded at each location from the walkover
SUMNVeys.

(2) The slope angles used in the peat stability assessment were obtained during the site reconnaissance
by FT using handheld equipment. Slope angles were not recorded for the 44 no. RPS peat probe
locations. As a result they will not be included in the stability analysis.

(3) Slope angle at base of sliding assumed to be parallel to ground surface.

(4) Alower bound undrained shear strength, c, for the peat of 4kPa and 10kPa, depending on the location,
was selected for the assessment. The value of 10kPa was used in areas with steeper slopes (>6°). The
lowest recorded value on the site during the site walkover was 4kPa. It should be noted that a c, of
4/10kPa for the peat is considered a conservative value for the analysis and is not representatwe of all
peat present across the site. In reality, the majority of the peat has a signific gher undrained
strength as a result of the extensive drainage (both natural and artifigiat]
across the site. \Sﬁc‘\\\%
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For the stability analysis two load conditions were examined, namely
Condition (1):  no surcharge loading;

Condition (2):  surcharge of 10 kPa, to represent temporary loading from site traffic and forestry
machinery is assurmed as a worst case.

6.3 Results of Analysis

6.3.1 Undrained Analysis for the Peat

The results of the undrained analysis for the natural peat slopes at all locations analysed are presented in
Appendix C and the results of the undrained analysis for the most critical load case (load condition 2) are shown
on Figure 6-1. The undrained analysis for load condition 2 is considered the most critical load case as most peat
failures occur in the short term upon loading of the peat surface. The results from the RHBs and along access
roads, are summarised in Table 6-3.

The calculated Fos for load condition 1 is in excess of 1.30 for each of the peat probe locations (73 no. locations)
analysed with a range of FoS of 1.78 to 58.48, indicating a low risk of peat instability.

The calculated FaSs for load condition 2 is in excess of 1.30 for each of the peat probe locations (72 no. locations),
with the exception of peat probe location POIO0S, which gave a undrained FOS of 0.89. POIOO8 represents an
isolated historic peat failure, which is located outside of the RHB and shows no sign of recent instability. The
remaining locations were analysed with a range of Fo5 of 1.40 to 8.02, again indicating a low risk of peat
instability with respect to the RHBs and access roads.

-

Table 6-3 Factor of Safety Results (Undrained Condition)

Minimum Factor of Safety for Load

Location ID Easting ote ! MNorthing "ot ! Condition

Condition (1) Condition (2)

Restoration Harvest Block (RHB)

749973

GY27_3 09 482827

GY27_HB00O9 483856 753047
GY27_HB0010 483852 752726
GY27_HBOO11 483800 752243
GY27_HBO012 482865 | 752344
GY27_HB0013 483493 750691
(v GY27_HB0O014 | 482481 749694
GY27_HBOO15 482161 749574
GY27_HBOO16 482461 749191
GY27_HBOO17 482701 749106
 GY27_HBOO1S 483725 | 752502
GY27_HBOOZ20 482900 749603
GY27_HB0O21 - _433159 | 752945
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Minimum Factor of Safety for Load

Location 1D Easting Mo! Northing M= ! Condition

Condition (1) Condition (2)

483382

GY27_HB0022 751458

| GY27_HBOO023 482714 749676

GY27_HBOD24 ' 482819 749388

GY27_HBO027 483361 749396
I GY27_HBOO28 483366 749952
GY27_HB0O029 483472 750413

GY27_HBOO30D

483121 749806

Existing Access Roads

GY27R0025 483687 751453

GY27R0O026 484034 751580
GY27RO027 483407 730208
GY27RO049 484363 749945

GY2TRO052 483290 750552

GY27RO054 482692 749385

Proposed Access Roads

483727
482567

752817
749472

Access Road (South)

-A_ccess Road (Narth)
Peat Probe Locations Outside of RHBs
POIDOS o= 2 482611 752382

PPOO1 482609 745095
PPOO2 482320 749000

Note 1 - for RHBs and Roads the ITM coordinate represent the approx. centre of the feature
Note 2 = this peat failure is deemed to be o shallow (<1m) and isolated occurrence, which will have a negligible impact on the proposed
rehabilitation works, It will therefore be discounted from any further assessment
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6.3.2 Drained Analysis for the Peat

The results of the drained analysis for the peat are presented in Appendix C. The results from the RHBs and
along access roads, are summarised in Table 6-4. As stated previously, the drained loading condition examines
the effect of in particular, rainfall on the existing stability of the natural peat slopes and represents the post
rehabilitation phase of the development.

Qut of the 73 no. analysed peat probe locations, 69 no. gave a calculated FoS for load condition 1 in excess of
1.30 (FoS range of 1.45 to 46.07). Three peat probe locations gave a FoS of between 1 and 1.3 and one peat
probe location gave a Fo5S of <1. In general, results from this analysis indicate the site has a low risk of peat
instability. However, further consideration has to be given to the following RHBs with respect to isolated low
(<1.3) FosS values:

e GY27_HB00O9
e GY27_HB0O12
e GY27_HB0028

The calculated FoS for load condition 2 is in excess of 1.30 for each of the locations (70 no. locations), with the
exception of three peat probe locations, which give a drained FoS ranging from 0.99 to 1.16. The remaining
locations were analysed with a range of FoS of 1.96 to 13.79, indicating a low risk of peat instability. However,
further consideration has to be given to the following RHBs with respect to is

¢ GY27_HBOO12
¢ GY27_HBOO13

23 FEB 2023 00 60

Table 6-4 Factor of Safety Results {Drained Conditions)
G, N
Minimium Fartar of Safety for Load

Location ID Easting M= Narthing =1 Condition (Assuming 100% Water)
Condition (1) Condition (2)

Restoration Harvest Block (RHB)

GY27_3_09 482827 749973
T GY27_HBOOO9 483856 753047 “
GY27_HB0O10 483852 752726
GY27_HB0O11 483800 752243
GY27_HB0O12 482865 752344
GY27_HB0O13 483493 750691
GY27_HB0014 482481 749694
GY27_HBOO15 482161 | 749574
GY27_HBOO16 482461 749191
GY27_HB0O017 482701 749106
GY27_HBOO18 483725 752502
~ GY27_HB0020 482900 749603
GY27_HBOD21 . 483159 [ _7;529-!15
| GY27_HBo022 483382 751458
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Minimum Factor of Safety for Load

Location ID Easting "="*! Northing """ Condition [Assuming 100% Water)

Condition (1) Condition (2)

482714 749676
GY27_HB0024 482819 749388

GY27_HB0023

GY27_HBOO27 118335 749396
GY27 HBO028 483366 749952 “
GY27_HB0029 483472 750413

GY27_HBOO30

483121

749806

Existing Access Roads

GY27R0025 | 483687 | 751453
GY27R0026 184034 | 751590
GY27R0027 483407 | 750208
GY27R0049 484363 749945
- GY27R0052 483290 750552
GY27R0054 482692 749385

Proposed Access Roads

483727
482567

752817
749472

Access Road (South)

Access Road (North)

Peat Probe Locations Outside of RHBs
POI0OE Mo 2 482611 752382
i PPOO1 482609 749095
[ PP0O02 482320 749000

Note 1 - for RHBs and Roods the ITM coordinate represent the approx. centre of the féamre
Note 2 — this peat failure is deemed to be o shallow (<1m) and isolated occurrence, which will have a negligible impact on the proposed
rehabilitation works. It will therefore be discounted from any further assessment

Based on the findings from the initial drained analysis (assuming water level at 100%) a sensitivity analysis was
undertaken to assess varying degrees of saturation within the peat slopes. The analysis was undertaken using
water levels ranging from 0 to 100% (at 25% intervals). The results from this analysis are presented in Appendix
C

Existing water monitoring data captured by RPS in 2021, coupled with field observations made during FT's 2022
site walkovers, indicate groundwater depths, particularly on sloping ground (>6°) are deeper than assumed in
the initial analysis. To reflect actual site conditions, a water level of 50% within the peat was chosen. This is still
deemed to be a conservative estimate.

The FoS was recalculated using the 50% water level for locations that initially returned a drained FoS of <1.3.
The results of this analysis are summarised in Table 6-5 and show drained FoS values >1.3, with the exception
of POIOOR (FoS =1.22).

aih T
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Factor of Safety for Load Condition Factor of Safety for Load Condition
Location ID (Assuming 100% Water) (Assuming 50% Water)

Condition (1) Condition {2) Condition (1) Condition (2)

GY27_HBOOO9
GY27_HBO012
GY27_HB0O013

GY27_HBOO028
P D!ms Naote 1

Note 1 = this peat failure is deemed to be a shallow [<1m) and isoloted occurrence, which will have o negligible impact on the proposed
rehabilitation works. It will therefore be discounted from any further assessment.

The areas with FoS values <1.3 at 100% water level (Table 6-5) will be subject to appropriate monitoring [both
during and post works) as detailed in Section 9. In addition to monitoring, the appointed forestry contractor
shall ensure that the natural site drainage is maintained during the rehabilitation works, thereby reducing the
likelyhood of water levels within the peat of rising to 100%.

23 FEB 2023 00 60
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7. PEAT STABILITY RISK ASSESSMENT

A peat stability risk assessment was carried out for the RHBs and along the access roads. This approach takes
into account guidelines for geotechnical/peat stability risk assessments as given in PLHRA (2017) and
mMacCulloch (2005).

The risk assessment uses the results of the stability analysis (deterministic approach) in combination with
qualitative factors, which cannot be reasonably included in a stability calculation but nevertheless may affect
the occurrence of peat instability, to assess the risk for each infrastructure element.

For each of the RHBs and access roads, a risk rating (product of probability and impact) is calculated and rated
as shown in Table 7-1. Where a subsection is rated 'Medium’ or ‘High’, control measures are required to reduce
the risk to at least a ‘Low’ risk rating. Where a subsection is rated ‘Low’ or ‘Negligible’, only routine control
measures are required.

Table 7-1: Risk Rating Legend

High: avoid works in area or significant control measures required

Medium: notable control measures required

Low: only routine control measures required

= . ey B USVesuT WL e
Negligible: none or only routine control measures required" an’-r‘;&

a

A full methodology for the peat stability risk assessment is given in Appendi:'t D.

¥

23FEB 2023 00 0

7.1 Summary of Risk Assessment Results AY COUNTY €O

The results of the peat stability risk assessment for potential peat failure at the main infrastructure elements is
presented as a Geotechnical Risk Register in Appendix B and summarised in Table 7-2. The risk rating for each
area (RHBs, Existing Access Roads and Proposed Access Roads) is designated Low to Medium following some
general mitigation/control measures being implemented.

Details of the required mitigation/control measures can be found in the Geotechnical Risk Register for each
infrastructure element (Appendix B) and are summarised below:

s Ensure appropriate supervision of the site is undertaken by the appointed contractor using experienced
personnel.

* Use of experienced contractors, trained operators and appropriate plant to carry out the work.
Use of experienced geotechnical staff for supervision of rehabilitation works for risk ratings of >11
(Medium to High risk)

¢ Maintain hydrology of area as far as possible by ensuring the site’s natural drainage is preserved during
the proposed rehabilitation works. This will help prevent the build-up of water pressures in the peat,
leading to the peat becoming “buoyant”.

s Stabilise wet peat using stacked branches or trunks laid across/perpendicular to temporary haulage
routes (not applicable to existing/new access roads).

s Post works monitoring of the site be undertaken by experienced geotechnical staff over a period of no
less than 12 months (where risk rating is »>11 (Medium to High risk) after post control measures are
prescribed).
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Table 7-2: Summary of Peat Stability Risk Register

Notabl

Measure

Category

Restoration Harvest Block [RHE)

GY27_3_09

GY27_HBODO9

GY27_HBOO10

GY27_HBOO11

GY27_HBOO12

GY27_HBOO13

GY27_HBOO14

GY27_HBOO1S5

GY27_HBOD16

GY27_HBOO17

GY217_HBOO18

GY27_HBOO20

GY27_HBOO21

GY27_HBO022

GY27_HBOO23

GY27_HB0O24 5-10
GY27_HB0027 5-10
GY27_HBOD23 5-10

GY27_HBOD29

GY27_HBOO30

Existing Access Roads

GY27R0025

GY27RO026

GY27RO027

GY2TRO04S

GY27ROOS52

GY2TRO054

New Access Hoads

Access Road
[South)

Access Road
[North)
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8. FOUNDING DETAILS FOR ACCESS ROADS

8.1 Access Roads

It is recommended that access roads on site are constructed as excavate and replace (founded) type
construction, which, given the ground conditions and type of terrain present, is deemed the most appropriate
construction approach.

The total length of new access roads to be constructed on site is 1.58km (Figure 2-1)

It is anticipated that peat spoil resulting from the construction of the proposed access roads can be re-used in
the blocking of forestry drainage as part of the re-wetting works.

23 FEB 2023 00 60
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9. WORKS MONITORING AND POST WORKS MONITORING

9.1 Works Supervision and Monitoring

Works supervision can be classed into two divisions which require different levels of experience with respect to
the supervisor and shall be based on the post control risk rating presented in Appendix B.

Where the post control risk rating is < 10 (Negligible to Low) the works shall be supervised full-time by personnel
with a minimum of 10 years’ experience working within the forestry industry to include relevant experience in
peatland rehabilitation.

Where the post control risk rating is = 10 (Medium to High) the works shall be supervised full-time by a suitably
qualified geotechnical engineer/ engineering geologist with no less than 10 years’ relevant experience.

9.2 Movement Monitoring Posts

To monitor possible peat movements in areas where the pre-control measure risk rating (Appendix B} is = 10
{Medium to High), it is proposed to install sighting posts upslope and downslope of the rehabilitation works
areas and access roads. Details of sighting posts are given below.

1. Aline of sighting posts shall comprise:

a. A line of wooden stakes (typically 1 to 1.5m long) placed vertically into the peat to form a
straight line.

b. The sighting line shall comprise 6 nos. posts at (say) 5m centres that is a line some 25m long.

c. A string line shall be attached to the first and last posts and all intervening posts shall be
adjusted so they are just touching the string line.

2. Lines of sighting posts shall be placed across the existing slope about 5m away from the area to be
worked. It is recommended that the posts are located along the road at 10m intervals in areas of deep
peat (say greater than 1m). Where there are relatively steeper slopes or softer ground a sighting line
shall be placed down the slope, or at any location where monitoring would be deemed useful,

3. Each line of sighting posts shall be uniguely referenced with each post in the line given a reference. The
post reference shall be marked on each post (e.g. reference 1-1, 1-2, 1-3, 1-4, 1-5, and 1-6 for posts in
line 1).

4. The sighting lines shall be monitored at the beginning of each working day, and during the day were
considered appropriate (e.g. when working activity is concentrated at a specific location).

5. Monitoring of the posts shall comprise sighting along the line and recording any relative movement of
posts from the string line.

6. Where increased movements are recorded the frequency of monitoring shall be increased.

A monitoring record shall be kept of the date, time and relative movement of each post, if any. This record shall
be updated and stored as a spreadsheet,
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9.3 Post Works Monitoring

Where the pre-control risk rating (Appendix B) is 2 10 (Medium to High) the affected area shall be monitored
on a monthly basis for no less than 12 months. Monitoring shall be undertaken by a suitably qualified
geotechnical engineer/ engineering geologist with no less than 10 years’ relevant experience. The need for
monitoring beyond the 12 month period shall be determined based on findings from the initial monitoring
period.

As part of the post works monitoring the following factors shall be considered:

Weather at time of visit

Evidence of sub peat water flow

Evidence of surface water flow

Evidence of historic and recent failures/slips
Type of vegetation

General slope characteristics

Evidence of buoyant peat

Evidence of bog pools

@ & & & & @

Photos shall also be taken at set locations and orientations during each visit for comparison purposes.
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10. SUMMARY AND RECOMMENDATIONS

10.1 Summary

FT was engaged by MKO to undertake a geotechnical and peat stability assessment of the proposed peatland
rehabilitation site at Derryclare, Co. Galway.

The findings of the peat assessment showed that the proposed RHB and new and existing access roads,
generally have a low risk of peat failure and are suitable for the proposed rehabilitation works. The findings
include recommendations and control measures for rehabilitation work in peat lands, all of which will be
implemented in full to ensure that all works adhere to an acceptable standard of safety.

The site is typically covered by a thin mantle of Blanket Peat, which is frequently punctuated by bedrock
outcropping. Bedrock outcrops and glacial till deposits are more frequent along the western extent of the site,
where the topography steepens. The sites’ topography varies considerably. In general, the terrain can be
described as having moderate to steep slopes displaying a hummaocky terrain. The land within the RHBs is
predominantly forested, containing coniferous trees at different stages of maturity, Some of the RHBs have
been felled but the stumps and root system remain intact.

Peat thicknesses recorded during the site walkovers from 130 probes ranged from 0.0 to 4.7m with an average
depth of 1.1m. 63% of the probes recorded peat depths of less than 1.0m, with 86% of peat depth probes
recorded peat depths of less than 2.0m. The deepest peat deposits of

Slope inclinations at the main infrastructure locations range from 1 to 32 degrees with a mean value of 10
degrees.

An analysis of peat sliding was carried out at each of the FT peat probe locations within the RHBs for both the
undrained and drained conditions. The purpose of the analysis was to determine the Factor of Safety (FoS) of
the peat slopes.

An undrained analysis was carried out, which applies in the short-term during the rehabilitation works. For the
undrained condition, the calculated Fo5 for load conditions 1 and 2 for the locations analysed, showed that all
locations within the RHBs and along the new and existing access roads returned a FoS5 >1.3, indicating a low risk
of peat failure.

A drained analysis was also carried out, which examined the effect of in particular, rainfall on the existing
stability of the natural peat slopes on site, For the drained condition (at 100% water level within the peat), the
calculated FoS for load conditions (1) & (2) for the locations analysed, showed that locations within the RHBs
and along the new and existing access roads typically returned Fo5 values >1.3. However, the analyses returned
Fos values of >1.3 at six locations with the RHBs . When analysed using a 50% water level (thought to be more
typical of observed site conditions), the returned FoS values all six where >1.3., indicating a low risk of peat
failure. Notwithstanding this, the areas with FoaS values <1.3 at (100% water level) will be subject to appropriate
monitoring (both during and post works) as detailed in Section 9. In addition to monitoring, the appointed
constractor shall ensure that the natural site drainage is maintained during the rehabilitation works, thereby
reducing the likelyhood of water levels within the peat of rising to 100%.

The peat stability risk assessment at the RHB locations and along the new and existing access roads identified a

of the required mitigation/control measures for each area.

p22-263




CLIENT MKO LTD
PROJECT MANE DERRYCLARE PEATLAND REHABILITATION .
REPORT GEOTECHNICAL & PEAT STABILITY ASSESSMENT REPORT

In summary, the findings of the peat assessment showed that the site has an acceptable margin of safety, is
suitable for the proposed peatland rehabilitation works and is considered to be at low risk of peat failure
provided appropriate mitigation measures, such as maintaining the existing natural drainage network is
implemented. The findings include recommendations and mitigation/control measures for rehabilitation work
in peat lands, all of which will be implemented in full to ensure that all works adhere to an acceptable standard
of safety.

10.2 Recommendations
The following recommendations are given, all of which will be implemented in full.

Notwithstanding that the site has a predominantly low risk of peat failure a number of mitigation/control
measures are prescribed to ensure that all works adhere to an acceptable standard of safety for work in
peatlands. Mitigation/control measures identified for each of the infrastructure elements in the risk assessment
will be implemented throughout the rehabilitation works (Appendix B).

Where existing access roads are founded on sidelong ground the upslope road drainage is often blocked causing
localised areas of standing water within the drainage channels. It is recommended that the existing road
drainage network be adequately updated/maintained to avoid unwanted accumulations of water adjacent to
the access roads.

Ongoing post works monitoring shall be undertaken by an experienced geotechnical engineer/ engineering
geologist over an initial 12 month period with further monitoring requirements to be reviewed
and implemented at the end of this period if deemed necessary.

Some areas of the site were extensively forested with heavy undergrowth (including fallen trees) present
during the time of the site walkover. An additional site reconnaissance should be undertaken post felling
activities to identify potential signs of instability that may have been covered by vegetation during the initial
site walkover.

In addition to the above recommendations, remediation measures as set out in The Drainage of Peatlands:
impacts and rewetting technigues, 2012 should be considered with respect to tree removal and the backfilling
of forestry drainage.

To minimise the risk of rehabilitation and cunstrur:tmn actmw l:ausmg potential peat |n5tahllt1.r the

stability will be mherent in the construction phase.

B
Gatway county S5
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Photos from Site Walkover




General Photos from Restoration Harvest Block GY27_3_09

PPO18 (view W)

PPO78 (view W)




General Photos from Restoration Harvest Block GY27_HB0009

PPD42 (view 5)
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General Photos from Restoration Harvest Block GY27_HB0011

PPD41 (view West)

PPDA4T [view W)




General Photos from Restoration Harvest Block GY27_HB0012

PPO31 (view 5)

PP033 (view W)
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Photo of POIODS Historic Peat Landslip — view W towards backscarp face.
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General Photos from Restoration Harvest Block GY27_HB0013

PP024 [view N)
PPD25 (view W)




General Photos from Restoration Harvest Block GY27_HB00D14

PPO14 (view E)

PPO75 (view E)
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General Photos from Restoration Harvest Block GY27_HB0015

PPO11 (view 5)
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General Photos from Restoration Harvest Block GY27_HB0017

PPOD3 (view W)

PPOOS (view W)
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General Photos from Restoration Harvest Block GY27_HB0OO18

PP040 (view N)
PPD41 (view N)




General Photos from Restoration Harvest Block GY27_HBO0020

PP0O19 (view 5)

PPO16 (view N)




General Photos from Restoration Harvest Block GY27_HB0D21

PP0OB2 (view W)
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General Photos from Restoration Harvest Block GY27_HB0022

PPO76 (view N)




General Photos from Restoration Harvest Block GY27_HB0024

PPOOG (view NE)

PPO74 (view E)



General Photos from Restoration Harvest Block GY27_HB0027

PP0O73 (view E)

PP085 (view E)




General Photos from Restoration Harvest Block GY27_HB0028

PPOG7 (view E)

PPD67 (view S)




General Photos from Existing Access Road GY27R0025

PPOSS (view N)

PPOB1 [view W)




General Photos from Existing Access Road GY27R0026

PPOG3 (view E)




General Photos from Existing Access Road GY27R0054

PPOO7 (view E)




Flat peatland area between RHBs GY27_HB0016 and GY27_HBOO17

PPO01 (view E)

PPDO2 (view E)
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P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[rHB ID:

| Gy2r_3 09 |

Grid Reference (Eastings, Northings):
Distance 1o Watercourse (m)

Min & Max Measured Peat Depth (m):
Control Requined:

WA | NIA

0.1-2.0

<50

Pre-Control Measure Implamentation Post-Coninol Maasu'e Implementation
Confrol
mMaasunas o 2
Contributony/Cushlatve Factors 1o Potentisl X Comml be
Rl Pant Failure Risk Risix Rating Ruyarad | imphamanied Pk Risk Rating
(Mot ) | (Mobe 3) iring [Norte 2) | (Mene 3)
ConStrucion
1 FOS = 225 {u), 148 {d) 1 4 4 1 4 4
2 ]Eﬂm of sub paal waber fiow 1 4 4 1 | 4
3 IEW of surface waler fow 2 4 B 2 4 B
4 [Evidence of previous failuressips 1 P 4 3 n 4
5 Type of vegetason 1 ] 4 1 4 4
|General slopa chamcisnstics
B from 2 4 B Soa Bolow 2 i B
7 Ewidence of very softhoft clay al base of 1 4 i Y i i
e
8 |Emd-rm of machancally cul peal 1 4 4 1 4 4
| IEﬂdrn of quaking or buoyan peat 1 F | Fl 1 & 4
10 |Evidence of bog poals 1 4 4 1 i ]
11 [Relatively doep peat 2 4 B 2 4 8
Control Measures io be implemantod Prior infand Dunng Rehabditation Wioks
i Mtaintain hydrology of anea as far as possible
il Assure approphate supenasion of the site s undertaken by (he appormed conirecior usng sulably expenented perscnnal
il Lise of sxparianced contracions and trained operatons 1o cary out tha work
Mote

{1} FOS abbreviations ame. u FOS for undruined anafyss, d FOS for drained analyss
{2) Probabilty assessed as por Table A and B of Appendix E
f3) Impact based on dstance of infrastructune element 10 Naires] Walercourss




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHB ID: [ Gv27_HB000S |
Grid Refarence (Eastings, Northings): NIA | MIA
Distance to Watercourse (m) <50

Min & Max Measured Peat Depth (m): 0.2-37
Control Required:

Pre-Conirol Measure Implemantaton

Posl-Control Measurs impiamariaton

Conirol
EBSLreE 10
ConkicryCusbtative Facions jo Poisrta] 70 | Imeeet Contral be Frea | g
o Paat Failuny Fisk | FuskREUNG | poguied |implemented Rist | Risk Rawng
(Noted) | (Note 3 [(Mote 27 | (hots 3)
dunng
Consiructon
1 FOS= 208(u), 1.04 () 3 i FE T 2 4 B
2 |Evsdance of sub peat water flow 1 4 4 L] 1 4 4
L] IEm:twdm#mﬂnw 1 4 4 Ha 1 4 4
4 |Ewdence of previcus faiuresisips 1 4 . Wa 1 4 ]
5§ Type of vegpeaton 1 4 4 Mo 1 4 4
(Ganeral slope chansciarnstics
[ il AR 4 4 [ . Ne Sas Balow 2 4 8
i
. |Emﬂmmmyn¢mum i " 4 .- ; ‘ &
Pt
B |Emmmrmm i 4 4 Mo 1 ] 4
- IEwprudqlmarmmlm 3 4 12 MNa 2 4 B
10 |Evidanca of bog poois 1 4 4 ™ 1 P P
11 |Retatively deep peat 3 4 12 |8 i Mo 2 £ [l
Control Measures 1o be implemanted Prior iofand Dunng Rehabditabon Woks
| IMaintain hydrology of aroa as far a8 possible
i Post works moniionng of the sis be underiaken by sxpanenced gectechrecal stall over & paniod of ro less than 12 monhs
W iise of exparienced geotechnical staff for supefvision of ihe proposed works
" iUse of axpanenced contraciors and trained opedatons bo Cary oul the work,
v Temporarily stabin wet peat usng stacked branchis of rurks IBid BCroES e BCORES MOUlES
Mots

(1) FOS abtreviabons are o FOS for undraned analysis, d° FOS for draind analysis
(2} Probabsity assessed s par Table A and B of Appendix E
(3 Iimpact based on distance of infrastruchun slemaent o Neanes! walstourse




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHB ID: | GY27_HBOO10 |
Grid Reference (Eastings, Northings): NIA | NiA
Distance to Walercourse (m) < B0
Min & Max Measured Peat Depth (m): 04-43
Control Required:
Pre-Controd Measurs Implamantation Post-Control Measurs implamantation
Control
measune o
" Contribulony/Cusitative Facions 1o Polental] o0 | Impe i Control b Frchy | imped]
ol permpiaos Risk | RixRating | o il Ak Risic Rating
{Mote 7} | (Mote 3] . prpnd (Note I} | (Mobe 3)
CONSircton
1 FOS = 191 (u). 255 (d) 1 ] & Mo 1 'l ']
2 lEndHlﬂ of suby paal waler Niow 1 4 4 ] 1 & L]
3 lEndurﬂ of sirface waler ow 5 4 b 2] 2 4 a8
4 [Evidence of pravious faikures/sips 1 4 ‘. ™ 1 4 P
5 Type of vegetation 1 4 '] No 1 4 4
iGonorad slope characierstics
& |upsiopardownsiope fram prote location = e " Ne Sea Below 2 4 8
y  [Evidence of very sollisoft clay ! buse of 1 4 i Mo 1 F 4
paal
-] |Em of mechanicaly cut peal 1 4 4 Mo | 4 4
IEl.nm of quaking or budyant peal 3 ! 12 Mo 2 '] B
10 [Evience of bag posis 1 4 i Mo 1 4 F
|Rutativety dosp peat 4 4 15 e z ] 8

Conirol Measures 10 be Imglamanied Prior todand Dunng Rehatdtaton Woes

[ W menitain hydrology of area as far as possdie;

Wi Pt works monilonng of the site be underaken by expanenced gectechnical siaf over a period of no less than 12 monihs
Wi Usa of axpanenced peotechiical B8N for supenason of the proposed works

I Liss of axpanenced Contractons and raindd oparators 10 canmy oul thi work,

¥ Temporanty stabdse wel poat usng stackod Dranches o inunks [aid scross the SConss routes

o

Sty

Hote

(1} FDS abbrevations are. u FOS for undrained analyss, d FOS for drmined analysa
(2] Probabilty mssessed as per Table A and B of Appendi E

{3) impact based on distance of infrastructune slament b noaMes] wabencoursa
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P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

|RHB ID: | Gy27_HB0O11 |
rid Reference [Eastings, Northings): MIA | NA

Distance to Watercourse (m) < 50

Min & Max Measured Peat Depth (m): 0.9-20

Control Required:

Pre-Control Maasune imglamantiaton Post-Conirol Maasurs implamentason
Contral
measures i
i mwm::u_? :::m‘ e il " Fisk Riisk Raing nm:a mu ted o . Risk Risk Rating
al iNote 2) | (Noted e {hote 2] | (reote 3y
during
congtruction
1 FOS= 219 (u), 308 (d) 1 4 4 MNe 1 4 4
2 Evidence of sub poat water flow 1 4 4 Me 1 4 4
3 Ewigence of surface walsr Sow 2 4 L] L] 2 4 L]
4 Evidence of previous failuresisios 1 4 4 L] 1 4 4
5 Typa of vagetabon 1 4 4 Ha 1 4 4
Girsral 8l0pe CHAFBCIBNEUCE

B | psicpaidownsiops from probe lecatien 2 * 8 ha Saa Balow I 4 8
. 15\“"&&'\‘{\' sofifsoft clay 8t base of . 4 i o i a F
8 Evigence of mechamncally cul peat 1 i 4 ] 1 4 4
] |Ewiance of gualong o Dudyant paat 1 4 4 Mo 1 4 4
10 Ewidance of bog pools 1 4 4 ] 1 4 4
11 |Relatvely deep peat 2 4 8 Mo 2 [ 8

Conirol Measures 10 be Implemanied Prior iofand Dunng Rehabdiaton Woks

i Wainiain hydrology of area as far as posaible
1 As3Urs appropiate supenason of e sthe s undertaken by the apponied conirBcior UENG sullably axpenenced personnel,
] LUiss of experienced conbractons and trained oparabon 1o camy oul The work,

Mote

{1) FOS spbreviabons e U FOS for undrained analysa, & FOS for onered analysis
{2) Probability sssessed as per Table A and B of Appendo: E

{3} Impact based on deiance of infrastructuin skemn 10 NHeaEs] wISMTourss.




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

|RHB ID: | GY27_HBOO12 |

Grid Reference (Eastings, Northings): MA | NA

Distance to Watercourse (m) < 50

Min & Max Measured Peat Depth (m): 0.0-25

Control Required:

Pra-Control Measurs implemantation Post-Control Measure implemertation
Cantral
measunes o
mpac Prob | impact
- cmhmm.{h-:::;u::mumﬂmul - ik Rating me be - Risk Raking
o [Note 3) | (Mote 3) A w (Mete 2) | (Mote 3
construction
1 |FOS= 140 078(g 5 4 0 2 4 8
2 I_Em of sul paal waber fiow 1 4 4 1 4 4
3 |Ewidenca of surtace water fow 2 4 8 2 4 8
4 [Evidence of previous faiures/sins 1 s 4 1 4 4
5  |Typs of vegetstion 1 4 4 1 F 4
Goneral siops characieristics
[ from on 2 4 B Sen Bolow 2 L} B
¥ Evidence of wery softisoft ciay af base of 4 " 4 1 4 1
ipaat

B Evidencs of mechanically cul past 1 4 4 1 4 4
] Evidenco of quaikong or buoyant peat 1 4 4 1 4 i
10 Evicence of bog poois 1 4 4 1 4 4
11 |[Relatvely dosp poatl 2 4 B 2 4 B

Conired Measures io be implomanied Pricr iofand Duning Rehabditaton Wioks

i Wainkain hydrelogy of Brea a3 1ar a3 posEbia

W Post works monitanng of the ste be undenaien by experienced pectschrical B8 over & perod of fa less han 12 monmhs
w Uise of sxparienced gaotechncal siaff for supenasion of the proposed works,

i Lise of axpanenced coniraciors and irained oporntors bo carmy oul thi work,

¥ A FO5 of 078 was caiculaied &l peat probe locason PPOZS assuming 100% water lovel When recaiculated at S0%
|drained FOS increased from 0,79 10 1 B8 As a resull if i articipated hal the risk of peal instability is negligibie. M o the inial FOS result of <1
4 is recommandad thal post works manitoring be underaisn by expenanced geotechnical stafl over a paiod of g lexs than 12 months
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{2) Probability psssssed as per Table A and B of Appardix E

13:| irnpact based on distancs of infrastruciuie Shamenl 10 HeENEEL wlllsftourse




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

|RHEB 1D: [ Gy27_HBOO13 |
Grid Refarence [Eastings, Norhings): NA | NA
Distance to Watercourse (m) < 50
Min & Max Measured Peat Depth (m]: 0.0-0.7
Control Required:
Pre-Control Massuns Implamentation Post-Control Maasure implementation
Conirol
MeasurEs 1o
Prob Impact = Prob | Impac
Rt mmmvﬂuﬁ;l Factors 1o Potendal Risk Risk Rating Rh;.ﬂ:':‘u ba Rigk Risk Raing
. (Note 23 (ke 3) during (Meim 2 | (MNotm 3}
Construcison
1 FOS5= 1.45(u), 1.16 {g) 3 4 2 4 ]
2 |Ewidence of sub peat waler flow 1 L | 1 ] ]
3 IEm of surface wter Aow 2 4 2 4 8
4 |Evidence of previous Eailuresisips 1 4 1 4 4
5 Type of vegetation 1 4 1 4 4
5 erer sl SO0 CRAracianizo 2 4 2 4 L]
P pi T DM POt KCaton Sen Balow
B Evidance of vary sofisof clay ot base of 1 d 1 P 4
poat
8 |Evdance of mechanically cut peat 1 4 1 4 P
L lEmmmukmqurmnwu 1 L] 1 4 ’ |
10 [Ewvidence of bog poals 1 4 1 4 4
11 |Retatively desp peat 1 4 1 F 4

Control Maasunes 10 be implementsd Prior iodand Dunng Rehabditabion Woks

IMairain hydrology of area as far &5 possible

] Poat works morionng of B sio bo undertaioen by expenenced geotschnical siafl over a penod of no less than 12 montha,

i iLsa of expefienced peotectwical siaff for supenvison of e proposed wors

[ Une of expanienced coniractons and raned operators 1o camy out the work,

W A BOS of 1 18 was calculated at pest probe location PPOZ3 sssumeng 100% water level. When recalculnted at S0% waler lovel [Consanvalive vislue) the
lraened FOS ncreassd from 1 16 101 35 As a result it s antiopated that e risk of paml instadiity & negigible

Mot

(1) FOS abbreviabions e u FOS for undmnmned snafyss, d FOS for dreined analyss.
(2] Probabibty assessed as por Tabis A and B of Appendix E

{3) Impaci based on datance of infrasiruciune alemant 10 NEANeS] WSIBCoUrsD




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHB ID: | GY27_HBOD14 |

Grid Reference (Eastings, Northings): Mia | NA

Distance to Watercourse (m) < 50

Min & Max Measured Peat Depth (m): 0.1-2.0

Cantrol Required:

Pre-Control Measun |mplsmenmaton Post-Contol Maasure implemantation
Control
maasures o
o Prop imgact Proo | impact
L s PntF.u‘:m e | Rk, | FRatng ﬂco:::c mu:;uw e Risk Radng
[Note Z) | (Nate 3) (Note 3 | (Mobe 3
during
CONBIrCton
1 FOS = 283 {u), 230 (d) 1 4 4 1 '] 4
2 |Evidence of sub peat waler fow 1 4 4 1 4 4
3 |Evedence of surtics water flow 2 4 8 2 4 8
4 |Ewaence of previous fasurewsips 1 ] ] 3 P P
5 |Type of vegetaton 1 4 4 [l 4 4
Gereral siopa charactenstics

¥ |upsiopaiiowniope from protes ocaton 1 o 4 Ses Balow 1 4 4
7 |E;-+u of wery softfscfl clay al bass of 1 " i i d 4
8 |Ewdence of mecnanicaly cut pest 1 4 i 1 4 4
-] IEnq-n of quakang of bucyani paal 1 4 4 1 4 4
10 [Evidenca of bog pools 1 4 4 1 4 4
11 |retatively deep pemt ] 4 & 2 4 ]

Corrol Measunes to ba implameniad Pror iodand Dunng Renabitanon YWoks

[ [Mlﬂunnrmﬂm a5 far a5 possDin
Assure appropriabe supersdsion of he sile is undertaken by the appointed contrachr uLing sullably saperienced parsonnel
i Use of expenaenced COMacion and irained cpenalions 1o Camy out 1he work

Nam&nmrﬂ%'
23FEB 23 00 g

ua'lf ,A.-“r”w nﬂu“m'

Hote

(1} FOS abbeevations are: u FOS for undrsinad analysis, & FOS for drained analysn
(2] Probabiity nssessed aa per Table A and B of Appendix E

{3) Impact based on distance of infrastructure slamant 1o neares! watercourss




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

|RHB ID: | Gya7_HBOO1S |
Grid Reference (Eastings, Northings): NiA | NIA
Distance o Watercourse (m) = 50
Min & Max Measured Peat Depth {m): 01-15
Control Requined:
Fre-Ciortrd Maasure mplementaton Pt Coontrol Measurne impiementation
Conirol
MBEsUreS 10
Praob It Proo | impaci
B [ T . ok, misk | Rukrasng | O o = . Risk | Risk Raing
(Mot ) | (Mobe 3 i (Note 2j | (Mote 3)
ng

ConStruCton
i FOS = 234 (u) 1586 () i 4 4 1 4 4
Fi Evidance of sub pasl water fiow 1 4 L] 1 4 4
3 [Evidence of surtace water fow 2 F 8 z ] a
4  [S— of previous tlihreisecs 1 i 4 1 & 4
B Typs of vegetation 1 4 4 i 4 4
8 Ganamal slope characharisbes ' & "l i d i

wipsicpaddosnsiops from probe location Sen Boloow
- Evidence of vary softfsofl clay at base of " F " 1 i i

|peat

] |Eum of mechancaly cul paat 1 4 4 1 4 &
g IEm:!q.ldunql:rbLng-‘ﬂml! 1 4 4 1 & 4
10 |Evidence of bog pools 1 4 4 1 4 4
1 lF!uMg doep paai 1 4 ] 1 4 [

Control Measures 1o be imgiamented Prior toland Dunng Rehabiitabon Woks

| Maintain hydrology of area as far as possible;
[ Assung appropnale supenisaon of the Sie 18 uhosnaken Dy Ne appointed contracior wling suitably Bxpenenced parsonnel,
" \Jse of exparenced coniracion and iened oporators fo cay oul fe work

Hote

(1] FOS abbreviatons are: u' FOS for undrned analysis, d FOS for drainsd analyss
(2] Probabiity assesssd as per Tabie A 8nd B of Appendix £

(3] Imnpact based on distance of iNfrASIrUCHES BTN 0 NeaNTSE wahToUa




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHB ID: | Gy27_HBO0O016 |

Grid Referance (Eastings, Northings): NA | MNA

Distance to Watercourse (m) < 50

Min & Max Measurod Peat Dopth (m): 0.1-1.7

Control Required:

Pre-Control Measum Implamaniabon Posi-Comirel Measurs Impiamantsbon
Conirol
miBasres 10
pat | ContributonyiCusitative Faciors 1o Potential Prm | e e | % Contral be Pty | Tenpect
Pt F ik Rating B — Rusk Risk Aatng
(Mot 2) (MNote 3§ Ay (MNote 2 | (MNobe 3}
conairuction
1 FOS= 425 (u) 218 (d) 1 4 4 1 4 4
2 |Evedance of sub paal 'waser Fow 1 a d 1 '] ']
3 IEﬂdﬂﬂD& of suripca waler Now 2 ] a8 2 L] B
4 [Evidence of previous faluresrslics 1 4 [ 1 P 4
5  [Type of vegeiston 1 4 4 1 4 i
8 General siope characienshos 2 i 8 2 i 8
upsiopa/downsiops from probe iocation Spe Below
7 |E'ﬂﬂnn|:.nul‘mr|' sofi'sof clay ol base of 1 4 4 1 i i
[l

8 |Ewdence of mecnanicaty cut peat 1 1 4 1 4 4
-] IEW of quaieng or bucyar peat i 4 4 i 4 4
10 |Ewhrm of bog poois 1 4 & 1 r i
11 |Hm..-¢,a doep paal 1 4 [ 1 4 4

Connal Measures 10 De Implemanted Prior idand Durng Renadditanon Woks

i [Masintain hydrology of anea o Tar a5 possible
i Assune appropriabe supenvision of the sils is undertaken by the appomied contractar wsing sulably axpanenced personnal
U] Lise of axpanenced contrascion and irained cperalons 1o Carmy oul e work

18 & DEYEL
ﬁ\ﬁﬁmﬁt ek ﬂmmsfﬂ%p

>
44y county coune

Hode

11:| FOS abbrirnabons Bre u Fﬂsmmmrm d FOS for drained analysi
{2} Probabiity assessed ms per Tabie A and B of Appandix E

i!:l Impact based on distancs of nfrasiructiung shemen b neanes! walsroouse




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

|RHB ID: [ Gyar_HB0017 |
rid Reference (Eastings, Northings): NA | NA
Distance o Watercourse (m] < 50
Min & Max Measured Peat Depth (m): 0.0 -0.20
Control Required:
Pre-Control Maasurs imglementaton Posi-Control Measurs implamantaticn
Corvirol
maasures 1o
et | Commbutony u"‘“"m“":" Factors to Potentiall ™™ mak | mkmawng | oo | 0. Gl & migk | FRisk Ratng
e (Nole 2] | (Mobe 3 ' [hoote 2) | (Mote 3)
during
construchion
1 FOS= 240w 182(d) 1 'l 4 1 4 4
2 |Enﬁ|ru:>| of sub pond waber fow 1 4 4 | i ']
3 IEwm of surface waler Bow 2 4 ] 2 4 -]
4 |Evidence of previous tailureaisiips 1 4 4 1 4 4
5 Typs of vegetaton 1 4 4 1 4 ']
Ganaral slope charncienstcs i d 4 1 4 4
upiopaddoensiops from phabs location San Bolow
’ Evidance of very sofifsofl clay al base of 1 a i 1 i 4
|t
B |Evioence of machanically cut peat 1 4 4 1 4 4
] IEuﬂm:nulqulurqurm;crﬂmm i 4 4 1 4 i
10 [Evigance of bog pools 1 4 4 1 4 4
11 |Relauvely deeo poat 1 4 i 1 ] 4

Corirol Measures io be Implemanied Prior tofand Durng Rehabdiason VWoks

| hlaintain hydrology of anen as far as posaible
(] Assung appropnite supandson of e sie i undertaken by the appointsd conIBCICT LsNQ Sultably spenenced persanne
u s of expansnced contractors and irained operaton o Ay oul The work,

Hote

(1) FOS abbrevations are- u FOS for undrained snalysia, d FOS for dnsned anafysis
(2] Probabilty assessed as per Tabie A and B of Appendx E

i3] impact based on datance of infrasiruciurg sloment 10 Nerel] wabETEoLMS




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHB ID: [ G¥27_HBEO0018 |
|Grid Reference (Eastings, Northings): WA | NA
Distance to Walercourse (m) < 50
Min & Max Measured Peat Depth (m): 0.2-04
|Control Required:
Pra-Cortnol Measurs implemantation Post-Control Measurs Implsmantation
Caonirol
MeasUres 10
pat | ConrbutonyiCuainative Factors 1o Potenta Ll " e Contred b ot | mpad!
Peat F gk 15k Rating ik Risk Rafing
(Note 3) | (Moie3) y joe [haote Z) | (Mota 3)
during
COnSInUEtion
1 |FOS= 518(u), 4444 1 4 4 Mo 1 4 4
2 Evidenca of sub paal waler Now | i i M 1 4 4
3 Evidence of surfacs walr Sow 2 4 B 2] 2 4 A
& |Evidence of previous tailuressiips 1 4 4 ™ 1 4 ]
5  [Type of vegetation 1 4 4 Mo 1 4 4
iGaneral siops characiensics
& |lipsioparcownsiops from prots locason 2 & & Ho See Balow Z 4 8
7 Evidence of very sofi'soft clay ol base of 1 d & Mo { d d
|t
A Evidencn of mechanically cul past 1 4 4 Mo 1 4 4
L Evidence of guaking of budyant poat 1 4 4 Mo 1 4 4
10 [Evicence of bog pocis 1 4 4 No 1 4 4
11 ]H‘ﬂumm peat 1 4 4 Ne 1 4 4

Conirod Measunes 1o be Imglemanied Pricr tafsnd Dunng Rehabiltaion Woks

i [Maintain hydrology of anoa a3 far as possbin
ASSUnE EORTORMBLE SUDBTYIRON Of M@ S8 8 LNOBNBKSN Dy T BPPONDed CONTBCIOT USNQ SWLEDY Sipanencad perionnel
L] Liss of mEpsnenced CONradions and trauned oparstors b Camy out the wonk,

‘\)NG

23FEB2WB 0060 -

% DEVELOPMENT S&p
oy

Nol

(1) FOS abbreviations am: u FOS for undrained analysis, d FOS Tor drainod analyss
(2) Probabiity assessad &3 per Table A and B of Appandin E

{3} Impact based on dsiance of infrasiruciure alemant 1o NEaNSS! WEISToUNLS




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHB ID: | G¥27_HBOO020 |
Grid Refarence (Eastings, Northings): WA | MA
Distance to Watercourss (m) < 50

Min & Max Measured Peat Depth (m): 08-1.3

|Contral Required:

Pra-Control Maasurs implarmeniation Post-Control Measurs implemasntation
Conirol
EEsUres 1o
Proi Impact Prob | Empact

Coninbutory Quaiitatres Faciors eritial antrol

Rl Pan-:n i Rk | Fisk Rating : it Risk | Fisk Rating
(Note I] | (Nobe 3 (Wote T} | (Mota 3)
Cnatructon

1 FOS= 253 (u), 218 (0 1 4 4 1 ] i
2 Evidence of sub poat waber flow 1 4 4 1 4 4
3 Evidence of surface wabs' Sow 2 d B 2 L] -]
4  |Evicence of previous fadures/sips i 4 4 1 4 4
5 Type of vegetaiion 1 '] 4 i 4 £

Ganeral slops charsciensics
s upsiopaidownisiops from probe location * 4 o Sed Balow 2 1 2
7 1£ﬂmdmmmltuﬂﬂ y 4 i " i 4

|Evidance of machanicaty ot o 1 4 4 1 ] 1
g ]Emﬂmmumnm 1 4 ] 1 4 &
10 |Evidence of bog pools 1 4 4 1 4 A
1" Rlatrosly doep poat 1 4 4 1 4 4

Control Maasunss o be Implamanisd Prior tofand During Rehabiltation Woks

[Masrtain rysrology of area as tar a8 possia
W |Assure appropriate supervision of tha Sie 1§ undertaken by he Speontad CONIrBcior Using SUtably axponencnd personns
1] ‘Use of expariancsd coniracions and ranad oparaiors 10 camy oul the work

Note

(1) FOS abbreviations are: o FOS for undrained analyss, d FOS for drained analyss
(2] Probabdlity assessed as per Toble A and B of Appendk E

{3) Impact based on distance of infrastruciure alement D Neares! WaleCouse




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHE ID: [ GY27_HBO0021 |
Grid Relerance (Eastings, Northings): NiA | MNA
Distance to Watercourse (m) < 50
Min & Max Measured Peat Depth (m): 0.2-33
Control Required:
Pre-Control Maasure Implamentaton Post-Controd Maasurs implamantation
Corinal
s Lngs ba
ContributoryiOnsakiative Factors to Potential Fron gl Control be sl |
s Paat Failurs i Rk Rl Ruquired | implemanied s i Rl
{Mote 2) (Moba 3) ﬁ.l'lng (hota 2} | (hobe 3)
conslrLction
1 FOS = 1.44 {u). 182 (d) 1 4 4 1 i r
2 |Ewvidance of sub peat waser fiow ] 4 4 1 d a4
3 |Evidence of surtace water fiow 2 4 8 2 4 [
4 |Evidence of previous faikresisips 1 4 ] 1 4 4
5 Type of vegelabon 2 4 a 1 4 4
General siope characiensses
B |uosicpaidownsiops trom probe locasan ! 4 4 SeeBeiow | ! ‘ 4
= |E:-mdmmmmuuum 1 4 4 5 a i
8 |Eviderice of mechanicaly cut pem 1 4 [ 1 4 4
] IEmdmummpam 1 4 4 1 F] 4
10 |Em1:!hugm| 1 4 4 1 4 a4
11 [relatively deep peat a ] 12 z q a
Control Maasures 1o be implemenied Prior talfand Dunng Rehabiitation Woks
[ [Masrviain Frydrology of aea s far as possible
- Use of expanenced geclechracal staff Tor supendsion of the proposed works,
[ Use of expenenced conbracion and irained oparaions io camy out the work
W Temporanly siabikse wel peal using stacksd branches oF runks lsd acmss He SCoess roules
"
23FEB 2033 00 g0
Attt
MNote

{1) FOS sbbvenéationa are. u FOS fior undrained analysis, d FOS for drained analyss
(2) Probabilty sssessed as per Tabls A and B of Appand E
{3) Impact based on delancs of irrastruciune slement (o NEaNes! wleroourse




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

{RHB ID: | GY27_HBOO022 |

Grid Refersnce ([Eastings, Northings): WA | WA

Distance o Watercourse (m) < 50

Min & Max Measured Peat Dapth (m): 01-1.4

Control Required:

Pre-Cortrol Magsue Implamantation Post-Control Maasure implementation
Control
Pron et measures it | prat | impact
Raf cm”"w“::"::nm 6 Fosniul Risk | Risk Rating Hm oy Risk | Risk Rating
: (Mols 2} | (Mote 3) during (Motm 2§ | {Moba 3]
construction

1 FOS= 182 (u), 239 (0 1 4 4 4 o Mol Applicabis
2 [Evidencs of subs paat water fow 1 4 i 4 o Mot Applicebie
a Evidence of surface water fow 2 4 ] 4 o Mot Applicable
4 Ewdence of prvious MIRMTE/SSps 1 4 4 i 5] Hot ApphCabie
5 Type of vegelation 1 4 4 i o Mot Appbcable
a m‘;”m" ’;:. g 1 4 4 S Bolow 4 0 | Mot spplcabis
7 ;T“ of wir'y SOfL's0R ciay at base of 1 4 4 4 o Mot Apphcable
8 |Evidencs of mechanically cut peat 1 4 4 4 0 tint Appicatia
B IEmgrmg &r busyani past 1 4 " 4 o Mol Applcatin
10 [Evidenca of bog pocis 1 4 [ [ 0 | Mot Apphcasie
11 |Reistivaly deap peat 1 4 4 a 0 | MotApplicatie

Control Measures 1o be Implemented Prior iafand Dunng Rehabdiaton Woks

i Maintain fhydroiogy of area &S far as possible
W ASSUN appOpnabe supenisicn of the site (3 Undeaken by e ApEoINted Contracior wsing sudably expenencad personne
b undammmmwmmmmmm

Hote

(1) FOS abbreviatons are: u. FOS for undrened analysis, d FOS for dramed analysis
[2) Probabdity ssssssed o per Table A and B of Appandix E

(3] Impact based on distance of infrastruciune slement 1o NOGNES] walercouse




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHB ID: | Gy27_HB0023 |
Grid Reference (Eastings, Northings): MIA | NIA
Distance to Watercourse (m) < B0
Min & Max Measured Peat Depth (m): 0.9
Control Required:
Pra-Controd Maasuns Implemerdaton Post-Contral Moasure implemeniation
Contred
maasures 1o
ConiributoryOualiatve Facion o Pobental Pk impec Corrral b Prog | impect
Rl Pant Falkrs R Risk Raging | o e R Risk Rating
(Mote 2 | (Mobte 3) prean (MNote 2 | (Note 3)
ng
constructon
1 FOS = 4,03 (u), B.50(d) 1 4 4 1 4 4
2 Ewvidence of sub paal waler fiow 1 4 4 1 i 4
a Evicancs of surfsos water fiow 2 4 L] 2 i 8
4 |Evidence of previous taluresislips 1 4 4 1 i 4
5 Type of vegetation 1 & £ 1 4 4
8 Genersl slope charncberstics 1 s 4 X 4 4
upsiopa/doensiopas from probe location See Bolow
7 Evidance of very softsofl clay al base of i i 4 " 4 4
peat
B Evidence of mechanically cul paat 1 & 4 1 4 4
-] IEm of quaking or buoyani peat 1 ] 4 1 4 4
10 [Evidence of bog pocis 1 4 4 1 P 4
11 [Relatively desp paat 1 4 4 1 4 4

Control Measures o be implemanted Prior io/and During Rahabditation Woks

| Maintain hydrology of brea as far as possibie
lA85ure Rppropriate supanelon of (he sie 5 ungdartaken by INe Sppointed CONTRCIDT USIng sulably expenerted Deraarmed
Wl Lise of axpananced conraciors and Erained operstons 1O caTy oul the work,

P
Ly counry coune

& DEVELOPMENT
>

23 FEB 2023 00 g0

Merta

(1] FDS abbreviations ane u FOS for undrained analyss, d FOS for arained analyss
(2} Probability assessed as per Table A and B of Appendix E

|:'_'.| Impmc basad on dstancs of nfrastnociune dleman [ Nean) walonuourss




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHB ID: | G¥27_HBOO24 |
Grid Referwnce (Eastings, Morthings): MNIA I NiIA
Distance to Watercourse (m) < 50
Min & Max Measured Peatl Depth {m): 0.2-24
Control Required:
Pra-Contral Measune Impismantaton Post-Conbrol Maasune implementaion
Corrol
MRS i
Contribucry/Cuiitative Faciors 1o Potenual] T T0 It Controd be Prets: || impect
Red Peat Failurs Rigk Risk Rating " ad Risk Risk Rating
(Note 2] | (Note3) - .pua ng" {Mote 2} | (Hote 3
constraction
1 FOS = 382 (u). 415 (d) 1 4 4 No 1 4 &
2 Evidence of sub paal waler fow 1 'l 4 No 1 4 Fl
3 Evidence of surface water flow 2 4 .1 Mo 2 4 B
4 Evidence of previous fadures/slips 1 4 4 Mo 1 4 4
5 Type of vegataiion 1 4 4 Mo 1 4 4
iGaneral siope chanchensics
upsiopaidownsiope from proba locaticn + . E No SeaBaow | 2 " i
- |Evigance of very soft'soft clay af base of i 4 i - 3 : 2
peat
a Evidence of mechancally cul past 1 & d Mo 1 4 4
b |Evigence of quaking or buoyart peat 1 4 4 ha 1 4 4
10 Evidence of bog pools 1 4 4 Mo 1 d A
11 |Redativaly deap paat 1 i d Mo 1 ] ]

Control Measures b ba implemanted Prior ioand Dunng Rehabiditation Woks

| |Mantan hydroicgy of area &8 fa as possible,
L] [Assune appropnale supenvsan of the site is undertaken by e epponied conracior using sullably expenenced persannel
[ ] Usa of experienced contractons and Fmned operatons 10 Carmy oul the work

Note

(1) FOS abbreviations ane o' FOS for undraned snafnis, d° FOS for drained analysis
(2) Probabdity sssessed s per Tabie A and B of Appendix E

3 Impact based on dislance of infrastifuciune slemant 1o Neanest wablbmoourss




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHB ID: [Gy27_HBO0O027 |
Grid Reference (Eastings, Northings): NI& | HNiA
Distance to Watercourse (m) < 50
Min & Max Measured Peat Depth (m): 0.4 -4.0
Contral Required:
Pre-Control Maasuns bmplamenaton Posi-Control Measuns implementation
Control
maasUres D
Contrigutory/Cuakiative Faciors to Potensal]  T1o0 | ImPedt Control te Py | | e
Rel Pt Falkir Risk Pisk Raang | o e dad sk Risk Ratng
(Note ) | (MNote 3) (Note 2 | (Note 3)
during
constnuction
1 FOS= 229 [u), 3,28 (d) 1 4 4 1 4 4
2 Evidence of sub peat waber fow 1 4 4 1 & '
a Ewidanca of surfacs water fiow 2 a4 B 2 & B
4 ]Ew:lmc- of previous failrealslins 1 i 4 & 4
g Type of vogetation 2 d B a 4 B
8 Ganaral sops chanachenshcs 2 i 8 3 d a
upslopeidownsiops from probe ocation Sea Balow
4 Evidence of very soft'soft clay ot base of 1 4 i = i F
Pt
a |E\~dn-nu of machanically cul peat 1 4 & 1 i i
] IEvuenm of quaking of bucyant poat 1 4 4 1 4 4
10 [Evdence of bog pools 1 4 4 1 n 4
11 [Relatively desp peat 4 4 15 2 4 8
Control Measunes 1o be implamaented Prior iafand Dunng Rehabidaabion Woks
i [Maintain hydrology of area as far as possible
- Lise of axpenenced geotechmcal staf for supenvision of the proposed works:
I LS of mxperienced contractors and irained cperatons o CAmy oul e wonk
v Temporanily stabilise wel paal using slscked branches of urks |Bed So0Ss (he BCCRES roules
Note

{1} FOS abbrewiations are w FOS for undrained analysss, d FOS for draned analyss
{2) Probability sssassed &s per Tabie A and B of Appondix E
{3) Impact based on disiance of infrastruciune alement 10 raanest wabercoursa




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHB ID: | GY27_HB0028 |
Grid Reference [Eastings, Northings): MA | NA
Distance to Watercourse (m}) <50
Min & Max Measured Peat Dopth (m): 0.3-31
Control Required:
Pre-Control Maaduns Implemantation Post-Control Measune |mplamantation
Cantrol
maasues o
Ay Contributony/Cualitative Factors 1o Polental Pk Whpacy R Contral be Pk ] ped. "
" Paal Faiiure e | RiskRatng | poied |imcismentad ish | ok Rating
(Nite 2) [eaim 33 daiing (ot 2} | (Moba 3)
CONSIrUCHon
i FOS®= 1.83(u), 108 {d) 3 4 12 8 o Mo 2 4 8
2 |Evidenca of sub peat waler fiow 1 4 4 1 4 4
3 IEmm of surtsce wisler fow 2 4 L] 2 4 8
& |Em of prenious talures'shps 1 4 4 1 4 4
B Type of vepetaton 1 4 4 % 4 4
& el Mg ¢ F 4 B . s 4 a8
upsiopasdownsiops from probe location Sea Beiow
3 E-M:lrmd vory sofifsch clay al base of 5 4 4 1 i 4
8 [Evidence of mechanically cul paat 3 4 4 1 4 4
L IEM of quaking or buoyant paat 1 i 4 1 4 4
10 |Evidance of bog poots 1 4 4 1 P 4
11 |Relatvely ceep peat 3 4 12 z 4 8

Conirgl Measures 1o ba Implemanisd Prior todand During Rshabiltabon Wokd

i Maritain hydrology of aned 84 far &4 possibia

] Posi works monftionng of e ste be undertaken by expenienced geoiaschrcal siaff cver & peniod of no less tan 12 months

] Lise of experienced gaclachrical Siafl for supanasion of the proposed works

v Lisa of axpedisnced cortracion and trainsd operaions to camy out the work,

W Temporanty SLACILLE wel [Eat USing SBcked Dranchoes or trunks |aid across e access mules

A FOS of 106 (d) was calculated al past proba location PPIZI assuming 100% water level VWhen recalcuinbad at 50% water levsl [consanaine vahm| the
draned FOS increased from 1.06 10 2 39, As @ result 8 is anticipated (hat the fsk of peat irnstabikty is negiigbis

Hote

(1) FOS abbrayviasons are. u. FOS for undrained analysis, @ FOS for dnasned anafysis
(2) Probabdiity assassed a3 par Tabis A and B of Appendix E

(3] impact based on dstance of irfrasiruchun olement 10 Neanes! Walercoue




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[RHB ID:

[GY27_HB0029 |

Grid Reference (Eastings, Morthings):
Distance o Watercourse (m)

Min & Max Measured Peal Depth [m):
Control Requined:

WA | NA

< 50
0.0 - 0.7

Pro-Corinal Measurs Implarmant aion

Post-Cormnal Measuns Implesmantation

Conral
mansues o
Contritaory/uakiative Factors to Potertial] 70 impex Control [ Proby’ | Sack
o Peat Failse Risk | RiskRaing | oo ree | imptemantac Risk | Risk Rating
(N2 | (Mote 3) uing {Mote 2} | (Mobe 3)
conshruction

1 FOS= 222 ju), 184(d) 1 4 4 1 4 4
2 Ewvidence of sub peat waler flow 1 4 4 1 ] 4
3 |Evidenca of surface water fow 2 4 L] 2 4 B
4 Ewvidenca of previous failures/sips 1 4 4 1 4 4
5 Typa of vegelaton 1 '] 4 1 4 4

Ganoral siape characlerisics
8 upsiopaidownsiops from probe iocabion 2 4 B Son Balow 2 4 a
7 |Emn\‘wrrmmaaymmuaf 1 P d 1 i 4

et
8 |Ewidence of mechanically cut pem 1 4 4 1 4 4
-] IEm of quaking o Budyln pasl 1 i 4 1 4 i
10 |Ewoam| of bog poots 1 4 4 i 4 4
11 [retatively deep peat 1 4 4 1 4 4

Control Maasures io be Imglemenied Prior infand Duning Rshatlitation Yioks
i Maintain hydrology of area s far as possible;
il Assure appropriate suparvsion of e S48 i underiaken by e RpEoined CONMMBCION ulng Sullably expenanced pansonnal
] Lise of gapenenced contracions and Fained operalors 10 carmy out the work
Naote

{1) FOS abbreviatons are: U FOS for undrained analysis, d FOS for crained anadyss
{2} Probabilty assessed s par Tabie A and B of Appendi E
{3) impact based on distante of infrastruciure sbamant i Neanes] walsCoWss




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

{RHB ID: [ G¥27_HBOO20 |
Grid Referance (Eastings, Northings]: MNIA ] MNIA
Distance to Watercourse [m) < 50
Min & Max Measured Peal Depth [m): 1.4

contro Roquires: ===

Pre-Cominol Maasurs impiamantalion Post-Conirol Measurs imglamantation
Ceniral
Prog impact Measuret i | prob | impact
ComributoryQualtaiwe Facions to Pobental Caontrol =
Rraf Paai Fadure Rigk Risk Rating R i md Rigk Rigk Rating
(Mote Z) | (Mobted) {Mote 2) | (MNobe 3]
during
construchon

1 FOS= 302 (u). 207 id) 1 4 4 1 4 4
2  |Evidence of sub peat water Row 1 4 4 1 4 4
3 Ewidence of surlace waber fiow ) 4 L] 2 4 B
& (Evidence of previous faluresislips 1 4 4 1 4
5 Type of vagetation 2 B B 2 4 a

\Ganeral slope characievisics
e upsicpaidownsiope from probe Wocation z 4 & Sen Below 2 4 8
? Ewvdence of véry solt/solt Say af base of Y 4 & " i d

paal
B |Ewudence of mecharecally cul pea 1 4 4 1 & 4
8 IEw:m-m of Quaiong of buoyanl pes 1 4 '] 1 & 4
10 |Em of bog pools 1 4 4 1 4 4
11 [Retatively deep paat 1 4 ] 1 ] f

Control Measures 10 be Imphementad Prior iafand Dunng Rehabiitabon Woks

| M.ainkien Frydroitgy of @nea e far a8 possibia
[ Assune appropriale supenasion of ihe site |8 underaken by e EpRONBG CONTRACID LNg sultably experienced personnel
L] Lise of npeanianced cOnmcion and rangd Opoeraions 10 Camy 0w thes wodk

HNote

{1} FOS abbrevintions sre u FOS for undrained analysis, d FOS for drained analysis
{2} Probability ssasssed as per Tabie A and B of Appondix

(3) Impact based on datance of infrastructune slemant 1o NBANS! WalRTOUrS




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

|Lnr.at£un: ]

GY2TR0025 |

Grid Reference (Eastings, Morthings):
Distance to Watercourse (m)

Min & Max Measured Peat Depth [(m):
Control Requined:

Varies

<50
0.0-2.8

Pre-Contral Maasus iImplémertabon Posi-Control Maasurs Imglomaentaton
Control
measuns i
ret | Contributonyiuattasve Facion o Potenal M e [ be Bk Trvpany —
P iy NoteZ) | (Nete 3 Raquired | implemecied |\ s 1 | inote 3)
during
COTSiructan
1 FOS = 200 (u), 184 (d) 1 4 1 4 P
2 |E videnos of subl poat wated fiow 1 4 1 4 4
3 [Em of surface waber fow 2 4 2 4 B
4 rEm of prvious falurosiilos % 4 1 4 i
5 Type of vegetation 1 4 1 4 ]
B Ganersl siops characierislics: 3 " 2 d 8
Lpsiopaidoansiope from probe location Sen Boiow
7 E:Inmdm saftfsolt ciay &1 base of 1 2 g 4 i
8 |Evidance of mechanically cut paat 1 4 1 4 1
] IE videnoe of quaking of Budysnt peat 1 d 1 4 F]
10 IEW of bog poois 1 4 1 4 4
11 |Reinsvely deep pest 1 4 1 4 ]
Control Measures to be implomanied Pror in/and Cunng Rehabiddaton Woks
i [Maintain ydrology of area as far as possibia
] Assuns Bpproprale Supanason of the Sie o undertaken by he appointed coniraciorn ULNg wuably expenenced parsonnal
] Use of experienced contractors and irained opéralons io carmy out the work
\}‘m\“ﬁ & Dﬂﬂﬂpﬁé’”
] &&Q’,
iy ]Iﬁ 2
o Erlljl'lﬂlr Eu!]
Mate - . Jh1E

(1) FOS mbbreviatons ane: u FOS for undrained analyss, g FOS for drained anatys:s
(2) Probabilty assessed 83 per Table A and B of Appendx O in FPSA,
(1) impact based on dstance of Nirasinuchune sleman [0 NS wWalertourse




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

|Location: | GY27R0026 |
Grid Reference (Eastings, Northings): Varies
Distance 1o Watercourse (m) < 50
Min & Max Measured Peat Depth (mj): 00-03
Control Required:
Pre-Control Maasurs |mplamantation Post-Controd Maasurs implementation
Control
measLes o
Contributary/Oualitatvs Facion 1o Poertial| P10 | meed Controi ba Prot | Impact
B Foat Falure P Risk Rating Reguined | smplamentsd Rk Fusk Rating
[hiale 23 (hate 3 (Note Z) | [Mobe 3}
during
consinaction
1 FOS = 812 |u), 592 (d) 1 & 4 1 4 4
2 |Evsdence of sub peat water fiow 1 4 & 1 4 &
3 |Evidence of surtace water fiow 2 4 8 z 4 g
& [Evidence of previcus Talunedslips 1 4 4 1 4 4
5 Type of vegetaton | [ 4 1 4 4
8 (Ganersl gope characianstics z 4 8 2 4 =
upsiopaiown Siope Hom probe locabon See Below
. Evidencs of very sofi'sofl clay at base of 3 i 4 = 4 4
pnat
] IEM of mecharically cut paat 1 a4 4 i 4 4
-] IEndmmcl CusBiing o bucyant paat 1 4 4 1 4 L
10 lEmaul bog paols L 4 4 1 4 a4
11 |Retatively deep pem 1 4 4 1 4 4

Control Measures 1o ba Implemented Pror tofand During Rehabilitasaon Woka

[ IMneraain nydroiogy of area as far as possbis
i ALsure BROICOREIE SUPENASon of this Sita is undertaken by the apporied contracior USING SURALY Bxpenanced personnal
M Lise of axparenced conbracions and ramad operators i Camy oul Iha work,

Hote

(1) FOS abbrevatons an: o FOS for undrened analyss, . FOS for drened analyss
(2) Probabdity assessad 8s por Tabie A and B of Appendix D n PSA

{3 Impset based on Sance of infrasinaciure olemen B0 Naaresd waleroourse




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

|Location: | GY27R0027 1
Grid Reference (Eastings, Morthings): Varies
Distance o Watercourse (m) < 50

Min & Max Measured Peat Depth (m): 0.0-14
Control Required:

Pra-Conirol Maasura implemantation Fost-Control Measurs Implemantation
Controd
MeaIes 10
Proi impact Prob Impact
Rat mﬂu::";ﬂm“"m" Rak | Risk Ratng R':"'":d m“ w Rik | Rk Rating
(hote 2] | (Mote 3) . (Mot 2} | (Mote 3)
during
CONBIFLCEON
1 FOS®= 222 u), 1.54 {d) 1 4 1 4 4
2 |Evidence of sub peat water flow 1 4 1 P 4
3 [Ewdence of surtuce water fiow 2 I z P a
4 |Evidence of previous failuresislis 1 . 1 4 ]
5 [Type of vegetason 2 4 2 P 8
8 “mn;mmm 2 . SeaBeiow | ¥ 1 B
T |E::1d-mldmluﬂ.fm:llrl!blnnf 1 i 1 4 d
8 |evidence of mecranicay cut peat 1 4 1 4 £
-] IEwdmmmﬂpﬂm 1 4 1 4 d
10 |Evidence of bog posts 1 4 1 4 4
11 [Relativaiy deep peat 1 4 1 1 4
Conarol Measunes 1o b implermanted Pror Inand Dunng RenabEnason Woks
i [Mainisin hydiology of area &s far as possible;
] Assurs appropnate suponsion of the ts & undertaken by the apporried contracion Lsng Sutably sxpenencsd personnsl,
i [Use of expenenced conracions And irained operalons io CaTy oul Ine work
G & OVELOPE
" -
3FEB 2023 0 g gp :
' fr,f.r-.
~ W .
AY Coynty COUNG
Nole

(1) FOS abbreviations sre u FOS for undraned snalyss, d FOS for drained analysa
{2) Probability assessed as per Table A and B of Appendix D in PS4
{3y Impact based on distance of infrasiructure alemant 1o oarest walarcourse




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

[Location: | GY27R0049 |

Grid Referance (Eastings, Northings): Varies

Distance to Watercourse [m) <50

Min & Max Measured Peat Depth [m): 0.0-0.8

Contral Required:

Pre-Control Measurs Implemantation Peat-Conirel Msasun implemantaton
Conirol
Pron — measwrestn | oo L
Rel C“""‘”“""““:;ﬁ“’:::::‘“““ Potwniy Risk | Risk Rating R'::::u i o Risk | Risk Rating
(Mo 2] | (Mobed) during (Mot 7} | (Mabe 3)
CONStructon

1 FOS= 273 ju), 428 |9 1 4 1 4 4
2 Evidance of sub poal water ficw 1 4 1 & 4
3 ledﬂﬂoI of surface waler fiow 2 4 2 4 8
4 |Evidence of previous failuresisiips 1 4 1 4 4
5 Typl o vegetahion 2 a4 2 L] B
B [P S H':m“;m 2 i Sesbucw | 2 4 B
7 ;..UTBUI wery sofisofl clay &l bass of y i 3 4 4
B |Eﬁm of machamcally cut peat 1 ' ] 1 4 |
§  |Evidence of quiaking o buayant pant 1 4 1 4 4
10 Ewdance of Dog podls 1 4 1 d d
" Ruolatrvaly deap peat 1 L 1 L 4

Control Meaasures 1o be implamenied Pror indand Dunng Rehabétabon Woks

i Wasnlien hydroiogy of Area &5 far a8 possbia
] [Assure approprate superadaon of (he Sils o undetaken by e Sppoemed CoNracior using suitably expeienced porsonne
L] Lise of exparienced coniractors and iraned oparatons fo camy oul 1he wark

Motle

1) FOS abbreviston are: u FOS for undmined analysis, d FOS flor draned analyss
(2) Probability assessad 83 per Table A and B of Appendix D in PSA

[3) impact based on distanca of rrestructune slemant (0 NS walenoourss




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

|Location: | GY2ZTRO052 |
Grid Reference (Eastings, Northings): Varies
Distance to Watercourse (m) = 50
Min & Max Measured Peat Depth [m): 0.0
Control Requied: b g |
Pra-Control Measurs implsmantation Poat-Control Maasuns Implsmentation
Control
M dsured 1o
e |ContrbutoryiQuakiatve Factors to Potensa] 0 | RO | R wd oo |wpsa)| |
Foat Faum Regured | implemanisd _—y
(Nole2) | (Note3) (MNote 23 | (Note 3)
during
construction

1 FOS = MR (no peat) 1 4 4 1 4 4

2 |Evidence of sub paat water fiow 1 4 4 i 4 4

3 [Ewdence of surtace water sow 2 4 ] 2 4 ¥

4 IE vidence of phevious tailuresisips 1 4 4 i & 4

5 Type of vegetation 2 4 ] 2 4 B

Ganernl slops charactensscs
8 upslopa/downaiops from probe location 2 by L Soe Baiow ? # .
B Evidence of very sofi'sofl clay af base of Y " 4 y & 4
peat

[ |Em of machanicaily ol paad 1 4 4 1 F 4

] IEM of quaking of budyant paat 1 4 4 1 ] 4

10 |Eviaence of bog pocis 1 4 4 1 4 4

11 |retanvety osep peat 1 [ 4 1 4 4

Control Measures (o b Implemented Prior tafand Dunng Rehabditation Woks

I [MEnian ydmology of aea Al ar 85 possible
] AssUne Bppropriste superyvision of the sie is underaken by (he appoiniad contracion using Sutably expénenced persannal
L] Liss of axpanencd CONrscions. Bnd Franed operaiors 0 CAmY Cail Th work

23 FEB 2023 0060 :

%
5,

ey

¥ coynTy COUNE

Hote

(1} FOS abbreviations ars u FOS for undrained analysts, o FOS for drsined analyss
(2] Probability assessed as per Tabie A and B of Appendix D in PSA

(3 hmpact based on distance of infrastructure eltment 1o Nearesl watercourss



P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev D)
[Location: | GY2TRO054 |

Grid Reference (Eastings, Northings): Varies

Distance o Watercourse (m) < 50

Min & Max Measured Peat Dopth (m): 0.0-2.0

Control Required:

Pre-Cortnol Measus Implesmentabion Posi-Control Measune Implemantation
Control
measunes 1o
Contributory/Quaitative Factors to Poensal| T | ImPedt Canve be Pl | e
Rad Pasi F Risk Risk Rating | o Risk Rigk Rating
iy (Mote 2} | (Note 3) quired | MTRROMENSEE | uces 2 | (Note 3)
constnaction
1 FOS® 258 (u), 219 (0 i 4 i 1 4 4
2 |Evidencs of sub peat waler fiow 1 4 4 1 4 4
3 [Evidence of surtsce water fow 2 4 8 2 4 8
4  [S— of prvvious Fallurea/sips 1 4 ] 1 4 4
] Typs of vegatation 2 4 a F 4 B8
Gonoral siops charactenstics
-] o 2 ] ] San Balow 2 4 B
¥ :_:.dllru of wery softisofll clay at base of y 4 = 1 P 4
B Ewvidence of mecharically cul past i 4 4 1 4 ']
G Evidencs of quaking or bucryar poat 1 4 4 1 4 4
10 |Evidance of bog poois i 4 i 1 4 4
11 [Relatvety dees peat 2 4 8 2 4 8
Conirol Measunes io be implemeanied Prior tofand Dunng Rshabilnaton YWoka

] Mantain hydrology of anea as for as possible
L] me!Imwﬂ"ﬁ-llmmwhwmﬂhmuwmﬂmm
[ Usa of sxparanced confracions and ened oparasors 10 Carmy out Ihe work

Note

(1) FOS abbreviabons am U FOS for undrained analysis, d FOS for draned analyss
(2} Probabdity assessad as por Table A and B of Appendix D in PSA

(3} Impact based on dstance of infrastructure elemant 10 NOSF e walSFEOUTES




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

|Location: |

New Access Road (South) |

Grid Reference (Eastings, Morthings):
Distance to Watercourse (m)

Min & Max Measured Peat Depth (m):
Control Required:

Varies

<50
0.1-1.1

Pre-Corgnol Msasuts implsmantation Paost-Control Measure implemantation
Control
mRasrEs o
et Contrbutoryfualiatve Facions io Poterhal Pt e Risk Risk Rating Conirol b8 Bty | impac Risk Risk Rating
FaalFalu Mote2) | o3 Requred | implemeantad | oo 2 | oo 3
constnuchon
1 FOS5 = 2083 ju), 230 |d) 1 4 4 1 & 4
2 Evidence of sul poat waher flow 1 4 4 1 ' Il
3 Evidence of suface water flow 2 4 B 2 4 L]
4 Evidence of previous fadures/siips 1 4 4 1 4 [}
5 Type of vegetabon 2 4 B 2 4 8
General slops characteristica
B |ipsioperonnsiope trom probe ocaton 2 4 8 Soa Deow 2 4 8
7 EW}ﬁtmﬁmymmrﬂmuu‘f 1 i 4 1 4 A
] Ewdence of mechanically cul peat 1 4 L 1 i &
-] Evidenoo of quaong or buoyan| pesl 1 4 4 1 4 4
10 [Evidence of bog poois 1 4 4 1 4 4
11 Aalatrowly deep poal 1 4 4 1 4 4
Control Measwues 1o be implemaniod Prior infand Dunng Rehabitation Woks
[ Mantain hydrology of area as far as possible
i |Assure appropriate supsnsscn of the sis B underiaken by the Bppoinisd contracior using suflably sxpanenced personnel
- Lise of mxpananced Conractons and rained operaions 1o carmy out tha work
-lrll
e ‘-..
=Y
e
Mote

(1) FOS abbreviatons are u FOS for undramed analysis, d FOS for gmined analyss
() Probability assessad as per Table A and B of Appendix D in F5A
[3) Impact based on distance of infrastruciune hemant 10 NEANEE] WASSICOUTSA




P22-263 Derryclare Peatland Rehabilitation - Peat Stability Risk Register (Rev 0)

{1) FOS sbbreviabons ame. u: FOS for undraned anafysa. 4 FOS for onened analysis
(2} Probabdity sssessed as por Table A and B of Appendx D in PSA
(3] Impact bassd on Geance of infrestruciuns ehemant 13 Naares! WAlSITOUrSS

|Location: [ New Access Road (North) | .
Grid Reference (Eastings, Northings): Varies
Distance to Watercourse {m) < 50
Min & Max Measured Peat Depth (m): 0.2-30 .
Control Required:
Pre-Cortrol Maatue Implermentation Past-Conirol Maasurs Implermentanon .
Controd
MRS 10
- Congnbutony/Duaktative Factors o Palential Pron Wi Risk Risk Reating Cantred ] Prob | impact Risk Risk: Reating
R oot 2) | ivote Ritied "“‘;::‘:‘“" oot 2) | (Note 3 I
Constnuchon
1 FOS = 144 (u), 192 (d) 1 4 4 No 1 4 4
2 Evidence of sub peal waber fow 1 4 4 L] 1 4 4 .
3 [Evidanca of surfnca water Row 2 4 ] ME i 4 -]
4 Evidance of previcus fallures/sips 1 4 4 Mo 1 4 4
5 [Type of vegetation 2 F 8 ™ 2 4 a .
Genersl shope Chamacianiics
& Lpsapaisownsione from probe locabon Z 4 8 ho Sea Baiow 2 4 8
; |Ew:|urﬂ of vary saf/sofl clay at base of g 4 P Ho 1 4 4 .
poat
-] Evidence of mecharscaly cul peat 1 L 4 1 4 4
-] Evedencs of quakeng of Duoyan paat -1 4 20 2 4 B
10 Evedenos of bog pools 1 4 4 M 1 4 4 l
11 [Retatively deep pest 3 4 12 Mo ] 4 8
Cionirol Maasunes 1o be Implemanted Prior iofand Duning Rehabitabon Woks .
i [Mainkain hydrology of arsa as far a4 podsibia
" Lise of expenanced gactechrecal stall for superdson of the proposed works .
& Lins of axpanenced coniracions and trained oparaion 10 camy oul ths work,
v Access roules shall be locally ne-alkgnad 1o avold arees of buayan! peat
Note
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Calculated FOS for Peat Slopes
on Site
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&
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Calculated FoS of Natural Peat Slopes for Derryclare Peatland Rehabilitation - Undrained Analysis (All)

Mot

{1} Asuming & bulk unit weght for past of 10RK/="
[} Avnsrming & serchange squivalend io il depth of 1m of peat i 10WF
|9y Slope cieratee (] based o wEe resdng ged e oortowr plar
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Calculated FoS of Natural Peat Slopes for Derryclare Peatland Rehabilitation - Drained Analysis (All)
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Methodology for Peat Stability Risk Assessment

A peat stability risk assessment was carried out for each of the RHBs and along the new and existing access
roads. This approach takes into account guidelines for geotechnical/peat stability risk assessments as given in
PLHRAG (2017) and MacCulloch (2005). The degree of risk is determined as a Risk Rating (R), which is the
product of probability (P) and impact (I). How these factors are determined and applied in the analysis is
described below.

The main approaches for assessing peat stability include the following:

(a) Geomorphological
(b) Qualitative (judgement)
{e) Index/Probabilistic (probability)

(d) Deterministic (factor of safety)

Approaches (a) to (c) listed above would be considered subjective and do not provide a definitive indication of
stability; in addition, a high level of judgement/experience is required which makes it difficult to relate the
findings to real conditions. FT apply a more objective approach, the deterministic approach. As part of FT's
deterministic approach, a gualitative risk assessment is also carried out taking into account gualitative factors,
which cannot necessarily be quantified.

Probabhility

The likelihood of a peat failure occurring was assessed based on the results of both the quantitative results of
stability calculations (deterministic approach using factors of safety) and the assessment of the severity of
several qualitative factors which cannot be reasonably included in a stability calculation but nevertheless may
affect the occurrence of peat instability. DEVELOF,

p Y # NG & OPMERT D

The qualitative factors used in the risk assessment are outlined inffable A and have been compiled ﬂ’ﬁs

FT's experience of assessments and construction in peat land sites 3nd pegt 3iFEBchﬂJtdr%a d an
UK.

Table A: Qualitative Factors used to Assesﬁxghﬂai;hﬁﬂﬁiﬁ{)allﬁ{mgm

Type of Feature/Indicator for Explanation/Description of

Qualitative Factor i . JEEE
each Qualitative Factor " Qualitative Factor

Based on site walkover observations.
Sub peat water flow generally occurs
in the form of natural piping at the
Possibly base of peat. Where there is a
constriction or blockage in natural
pipes a build-up of water can occur at
the base of the peat causing a
reduction in effective stress at the
base of the peat resulting in failure;
Yes this is particularly critical during
periods of intense rainfall.

No

Evidence of sub peat
water flow Probably




Type of Feature/Indicator for Explanation/Description of

ualitative Factor Ay A s
Q each Qualitative Factor ' Qualitative Factor

Dry
Based on site walkover observations.

The presence of surface water flow
indicates if peat in an area is well
drained or saturated and if any
additional loading from the ponding of
surface water onto the peat is likely.

Localised/Flowing in drains
Evidence of surface

water flow

Ponded in drains

Springs/surface water

No
Based on site walkover observations.
' ! In general area The presence of clustering of relict
E‘{'d‘-""‘f ‘?f previous —— failures may indicate that particular
failures/slips On site pre-existing site conditions

predispose a site to failure.
Within 500m of location

Grass/Crops Based on site walkover observations.

The type of wvegetation present

Improved Grass/Dry Heather indicates if peat in an area is well

Type of vegetation { drained, saturated, etc. Vegetation

Wet Grassland/Juncus (Rushes) | thatindicates wetter ground may also
indicate softer underlying peat

Wetlands Sphagnum (Peat moss) | deposits.

Concave .
Based on site walkover observations.
Pnerd SI_DF.IE Planar to concave | Slope morphology in the area of the
CHATRCIEr G | infrastructure location is an important
;lpslulr:p?"duwni i Pl t factor. A number of recorded peat
Irum.m FASLILGIR AMAREONED: failures have occurred in close
Aab proximity to a convex break in slope.
Convex

Based on inspection of exposures in
No general area from site walkover.
Several reported peat failures identify
the presence of a weak layer at the

Evidence of very
soft/soft clay at base of

peat Yes base of the peat along which shear
failure has occurred.
Based on site walkover observations.
Evidence of

No Mechanically cut peat typically cut

IRSEL BCREYS, P using a ‘sausage’ machine to extract




Type of Feature/Indicator for Explanation/Description of

ualitative Factor e B
Q each Qualitative Factor " Qualitative Factor

peat for harvesting. Areas which have
been cut in this manner have been
linked to peat instability. The
Yes mechanical cuts can notably reduce
the intrinsic strength of the peat and
also allow ingress of rainfall/surface
water.

Based on site walkover observations.
. No Quaking/buoyant peat is indicative of
highly saturated peat, which would
generally be considered to have a low
strength. Quaking peat is a feature on
sites that have been previously linked
with peat instability.

Evidence of quaking or
buoyant peat
Yes

Based on site walkover observations.
No Bog pools are generally an indicator of
areas of weak, saturated peat.
Commonly where there are open
areas of water within peat these can
be interconnected, with the result
that there may be sub-surface bodies
of water. The presence of bog pools
have been previously linked with peat
instability.

Evidence of bog pools

Yes

In addition to the above features/
indicators and based on site
recordings the following are some of
the features which may be identified:
Excessively deep peat, weak peat,
overly steep slope angles, etc.

Other Varies

Mote (1) The list of features/indicators for each qualitative factor are given in increasing order of probability
of leading to peat instability/failure.

It should be noted that the presence of one of the qualitative factors alone from Table A is unlikely to lead to
peat instability/failure. Peat instability/failure at a site is generally the combination of a number of these factors
occurring at the same time at a particular location. The probability rating assigned to the quantitative and
qualitative factors is judged on a 5-point scale from 1 (indicating negligible or no probability of failure) to 5
(indicating a very likely failure), as outlined in Table B.




Table B: Probability Scale
Factor of Safety Probability
1 1.30 or greater Negligible/None
2 | 1.29t0 1.20 Unlikely
3 | 1.19t0 1.11 Likely
4 1.01t01.10 Probable
5 =1.0 Very Likely

Likelihood of Qualitative Factor Probability of Failure

leading to Peat Failure

1 Negligible/None Least

2 Oy, | Sw——
3 _Pruhable B ]
4 O lkely =1
5 o _Ve;ikely_ 1 Gre:test_ e

Impact

The severity of the risk is also assessed qualitatively in terms of impact. The impact of a peat failure on the
environment within and beyond the immediate site is assessed based on the potential travel distance of a peat
failure. Where a peat failure enters a watercourse, it can travel a considerable distance downstream. Therefore,
the proximity of a potential peat failure to a drainage course is a significant indicator of the likely potential
impact.

The risk is determined based on the combination of hazard and impact. A qualitative scale has been derived
for the impact of the hazard based on distance of infrastructure element to a watercourse (Table C).

The location of watercourses is based on topographic maps and supplemented by site observations from
walkover survey. Note that not all watercourses are shown on maps.

Table C: Impact Scale
Scale Criteria Impact

| pr infrastructure element greater than 150m of | e

1 Dpniges Ha g Negligible/None
watercourse

5 Proposed infrastructure element within 150 to 101m ofi—T
watercourse s } sl

3 Proposed infrastructure element within 100 Ao 5im of

| | watercourse




4 Proposed infrastructure element within 50 m of watercourse High

Proposed infrastructure element within 50 m of watercourse,

; : e Extremely High
in an environmentally sensitive area

Risk Rating

The degree of risk is determined as the product of probability (P) and impact (1), which gives the Risk Rating (R)
as follows:

The Risk Rating is calculated from: R=Px |

Due to the 5-point scales used to assess Probability and Impact, the Risk Rating can range from 1 to 25 as shown
in Table D.

Table D: Qualitative Risk Rating

Probability

Risk Rating & Control Measures

High: avoid working in area or significant
control measures required

Medium: notable control measures
required

11to 16

Low: only routine control measures
required

Negligible: none or only routine control
measures required

The risk rating is calculated individually for each contributory factor. Control measures are required to reduce
the risk to at least a ‘Low’ risk rating. The control measures in response to the qualitative risk ratings are
included in the peat stability risk registers for each main infrastructure element in Appendix B.

The risk rating is calculated individually for each contributory factor. Control measures are required to reduce
the risk to at least a ‘Tolerable’ risk rating
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