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1.  FURTHER INFORMATION SCHEDULE 

 
 
The following comments/requests were received from Leitrim County Council: 
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Reference Comment Response 
11 In terms of peat stability, the Planning Authority notes the 

Department of Culture, Heritage and the Gaeltacht’s concern about 
the statement son page 8-14 and Appendix 8.1, page 42, that state 
 “the peat stability assessment showed that the site has an 
acceptable margin of safety and is suitable for the proposed wind 
farm development”. It is contended that the geotechnical report 
(Appendix 8.1) should be updated in light of the recent landslide 
near Drumkeeran at the Dawn of Hope bridge earlier this summer. 
The factors that have been used to screen the proposed 
development as ‘low risk’ may have to be revised, as the recent 
landslide occurred on a very low slope which was classified as 
having a moderately low susceptibility for landslides occurring in 
the Geological Survey Ireland Landslide Susceptibility map. It is 
recommended that a review be undertaken of the use of high slope 
criteria in the assessment submitted, which seems to be a critical 
factor in the modelling approach presented. 
 
 
 

Please refer to Appendix B for the report on likely causes of peat failure at Dawn of Hope. 
 
The failure at Dawn of Hope is primarily attributed to an intense rainfall event and the concentration 
of runoff from forestry drainage into an area of saturated, relatively weak, peat, due to the blockage 
of some forestry drains. Such intense rainfall events cannot be avoided; however, the impact can be 
mitigated by ensuring that all existing forestry drainage is maintained during the proposed 
construction works to avoid blockages and water build-up, especially in deeper peat areas. 
Concentrated discharge of water onto peat will be avoided with the implementation of the measures 
outlined in Section 2.5 of the Surface Water Management Plan (SWMP) which is included as 
Appendix 9 of the FI response document. Refer to the SWMP (prepared in response to Item 42 of 
this request for Further Information) for details. 
 
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 & operational 
stages. 
 
FT undertook the peat stability assessment following the principles in Peat Landslide Hazard and Risk 
Assessments: Best Practice Guide for Proposed Electricity Generation Developments (Scottish 
Executive, 2nd Edition, 2017). The Peat Hazard and Risk Assessment Guide (PHRAG) 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. 
 
Slope angle is one part of the stability assessment, which also takes into account peat depth and 
strength. In addition, FT do not solely rely on the factor of safety (FoS) measurement; a risk 
assessment using qualitative factors is also used to determine the relative risk of peat instability on 
a site (Appendix G of the Peat Stability Assessment (PSA), Appendix 8.1 of the EIAR). The qualitative 
factors used in the risk assessment have been compiled based on FT’s experience of assessments and 
construction in peat land sites and peat failures throughout Ireland and the UK and based on 
guidance documents such as the Peat Landslide Hazard and Risk Assessments guide referenced 
above. 
 
The risk assessment includes a number of factors (detailed in Appendix G of the PSA Report,  
Appendix 8-1 of the EIAR), as follows: 
 
- Combination of factors (shear strength, slope angle, peat depth with 10kPa applied load)  
- Evidence of sub peat water flow  
- Surface water flow 
- Evidence of previous slips 
- Evidence of bog pools 
- Evidence of mechanically cut peat 
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- Evidence of quaking/buoyant peat 
- Type of vegetation 
- Slope characteristics, 
- Others 
 
In total 10 factors, including the FoS results, are used to assess peat stability. In the risk assessment 
(FT’s PSA report Section 8 and Appendix E) the likelihood of a hazard (peat failure) occurring is 
determined based on the results of the stability calculation, FoS and the qualitative factors given 
above.  This is considered by FT to be a robust approach to assessing peat stability and following this 
assessment showed that the proposed Croagh wind farm site has an acceptable margin of safety and 
is suitable for wind farm development, as stated in Section 13 of the PSA. 
 

13 The Geotechnical Report indicates that the turbines are located 
downslope of headwater areas, however these may still receive 
focussed flows. This aspect should be incorporated into the 
Geology/Geotechnical chapter, as the risk of failure that is linked to 
hydrology. You are requested to submit you revised proposals in 
this regard. 

Every upland windfarm in Ireland is constructed in the headwater of a river catchment. Upland areas 
by their nature focus surface water runoff into headwater streams. From a hydrological / 
geotechnical risk perspective, the avoidance of concave/convex slopes (Appendix G of the PSA) on 
headwaters in a peatland environment is a component of the peat stability risk assessment. Peat 
failures have, in the past, been noted close to a convex or concave break in slope. Convexities are 
often associated with thinning of peat; such that thicker peat upslope applies stresses to thinner 
‘retaining’ peat downslope. Conversely, buckling and tearing of peat may trigger failure at 
concavities. 
 
The presence of interceptor drains upslope of the turbine locations will capture surface water flow 
and divert it away from the turbine/hardstand locations (refer to drainage design plans in Appendix 
I of Appendix 2 of the FI Response document). In addition, turbines and crane hardstands are founded 
on competent ground, below any peat or soft clay, and as such focussed water flow is not considered 
to be a significant risk to the stability of these infrastructure elements (refer to Section 8 of the PSA). 
 

15 It is the view of Inland Fisheries Ireland and other 3rd party 
submitters, that the site substrate appears to be mobile given the 
2016 peat slide, and three other suspected erosion/landslide 
events. Peat stability assessment was not carried out at the borrow 
pit or peat repository sites, which will receive significant loading. 
Settlement or stilling ponds may also receive significant loading, 
the locations, magnitude of and likely volumes of water within the 
site settlement ponds must be identified. Assessment of the 
repository sites, settlement pond sides, crane hardstand sites and 
any other area of the development expected to receive additional 
loading, must be carried out. You are requested to undertake these 
detailed site investigations to allow an informed decision be taken 
and for any required redesign of layout or modification of plans if 
issues are identified. You are requested to submit your revised 
proposals accordingly. 
 

An assessment of the stability of perimeter berm at the Borrow Pit and Peat Repositories is attached 
in Appendix A. The perimeter berm is considered to represent a worst case compared to any of the 
internal buttresses because retained material is only present on one side of the perimeter berm. The 
results of the stability assessment show an adequate factor of safety against instability. 
 
Crane hardstands will be founded on competent stratum below the peat, and as such will not result 
in any additional loading on the in-situ peat. 
 
An assessment of the stability of the peat at the proposed locations of settlement 
ponds at major infrastructure locations (turbines, etc) has been undertaken and is attached in 
Appendix A. The results of the stability assessment show an adequate factor of safety against 
instability. 
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16 The Planning Authority notes that Inland Fisheries Ireland are 
concerned about the stability of the borrow pit and the associated 
stone and requires specific further details with regard stability of 
peat at this location. The weight of the wetted peat up to 7m shall 
be considered in terms of geotechnical stability. Peat stability 
assessments on the borrow pit should take account of the details 
of the up stands/segments and cell structure (as per Appendix 4.2.) 
which are not shown on the borrow pit drawings and also the stone 
buttresses shall be presented, particularly in terms of stability and 
the angle of repose, which is not provided on the drawings. It is 
important that these features are shown within the designed 
drawings and are taken into account in terms of any peat stability 
assessment which should be conducted on the borrow pit. The side 
slopes of the rock buttress within Appendix 4.2. are proposed to be 
constructed at between 45 to 60 degrees, specific measurement 
shall be provided within a labelled drawing. 
 

An assessment of the stability of the Borrow Pit and Peat Repositories is attached in Appendix A. 
 
The stability analysis has been undertaken using Talren 5 slope stability software. This allows for the 
analysis of a circular slip failure around the perimeter berms proposed for these locations, as these 
are considered the most critical in terms of stability. As with the peat stability assessment, a factor 
of safety of 1.3 has been used (without the use of Eurocode 7 partial factors, refer to Section 7.2 of 
Appendix 8-1 of the EIAR) to demonstrate an acceptable level of safety against failure. 
 
The borrow pit drawing has been updated to show on the plan the proposed internal 
buttresses/upstands. 
 
Borrow pit – perimeter berm internal slope 60 degrees, external slope 45 degrees. Internal buttress 
slopes – 60 degrees 
Peat Repositories – perimeter berms, internal and external slopes 45 degrees. 

17 The Geotechnical Report submitted states that 'the site is generally 
classified by the GSI (2019) as 'low' to 'moderately low' 
susceptibility' The GSI on-line landslide susceptibility map shows 
parts of the site close to T2 and peat repository site 2 as being 
'moderate high'. You are therefore requested to submit 
clarification on this classification. 
 

Noted. Text should read ‘the site is generally classified by the GSI (2019) as ‘low’ to moderately high’ 
susceptibility’. 

18 For the stability analysis, two load conditions were examined, 
namely, Condition (1): no surcharge loading Condition (2): 
surcharge of 10kPa, equivalent to 1m of stockpiled peat assumed 
as a worst case. You are requested to submit details of the 
maximum loading expected on the site, including machinery and 
additional loadings from peat, roads, up-fill material, silt ponds. 
Road construction methodology and the height and volume of side 
casting shall also be included. Whilst a maximum angle for peat side 
casting is provided, no maximum heights for side casting are given. 

The analysis undertaken provides an assessment of the stability of the existing peat slopes on the 
site, taking into account the possibility of an additional loading equal to 1m of peat being placed on 
the slope. This is used to determine if there are areas on the site which have a significant risk of peat 
instability, and to determine where floating roads are a feasible construction methodology. 
 
The estimated direct loading on peat would include the side casting of peat, which is limited to 1m 
in height. This equates to a load of 10kPa. The dead load from a typical floating road would range 
from 10-25kPa, depending on the thickness of stone used. Floating roads are only proposed in areas 
of flatter ground, where the stability assessment indicates that this construction method is suitable. 
The majority of the access roads will be founded on competent ground. Loading from silt ponds, 
where constructed on top of peat, will be typically 10kPa, depending on the height of the berms and 
the depth of water (maximum 1m of water in ponds). Live loading from construction machinery is 
not anticipated directly on the peat surface. All roads and hardstands will be constructed from an 
existing road/stone platform, no machinery will operate directly on the peat when constructing 
roads. No upfill loading is anticipated on the peat, as all turbines/hardstands will be founded on a 
competent stratum. 
 
No sidecasting is proposed along the access roads. All excavated peat will be removed to the borrow 
pit or repositories. 

http://www.fehilytimoney.ie/
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19 The Geotechnical report states that 'in comparison to the location 
where the major failure occurred on the Garvagh Glebe site, the 
proposed development footprint at the Croagh site has significantly 
less likelihood of a similar failure due to: (1) Head of 
watercourse/natural drainage routes have been avoided. IFI 
considers the proposed site to lie in the headwaters of the Arigna 
and Killanummery Rivers with the development crossing a number 
of first order streams in these catchments. Section 1.2 of the 
Fisheries and Aquatic report states 'The Croagh wind farm 
development encompasses numerous small streams and rivers in 
north Leitrim, primarily on the KillanummeJy, Arigna, Tullynascreen 
and Owengar river sub-catchment'. You are requested to 
reconsider these elements of the submitted reports. 

The reference to “Head of watercourse/natural drainage routes have been avoided” is in relation to 
the siting of turbines and access roads outside areas where concentrated water flow would be 
expected, such as within natural drainage routes. It does not refer to the site-wide catchments or the 
fact that the site is within the ‘headwaters’ of the named rivers.  
 
Where roads are proposed adjacent to or across streams, excavate and replace roads shall be 
constructed to ensure stability of both the road and provide additional stability to the peat upslope. 
 
The Croagh WF Site is situated within the upland headwater region of the Arigna River 
(Arigna_SC_010) and Killanummery river (Bonet_SC_020) with the grid route passing through the 
Owengar Subcatchment (Owengar[Leitrim]_SC_010). 
 
As part of the layout design, a 50m buffer has been applied to all natural watercourses. Refer to the 
Hydrological constraints map (Figure 9-7 of EIAR Chapter 9). 
 
Mitigation measures will be implemented during construction and operation of the wind farm have 
been put in place , as outlined in Chapter 9, Section 9.5.3.1 and 9.5.3.2 of the EIAR to attenuate runoff 
from the turbine areas and maintain an acceptable standard of water quality, which combine to 
ensure no significant effects on watercourses and no likelihood of peat instability.      
 

20 Low factors of safety are derived for turbines T8 and T9 and 
temporary construction compounds 1 and 2. You are therefore 
requested to assess the re-siting these elements into areas with 
higher factors of safety. 

The PSA report does not quote low factors of safety for turbines T8 and T9 and temporary 
construction compounds 1 and 2. The factors of safety calculated at these locations are all above 1.3, 
which is considered to provide an satisfactory factor of safety against failure, as noted in Section 7.3 
of the Peat Stability Report. 
 
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. 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, as 
detailed in BS6031:1981. 
 
A marginally low FoS (between 1.0-1.3) is noted along a section of access track that leads to T9, and 
this is highlighted within the report. This does not require the re-siting of any infrastructure, just the 
implementation of control and mitigation measures as described in Appendix E of the PSA report for 
the locations of T8, T9 and construction compounds 1 and 2. 

25 In relation to proposals for floating road construction, this will add 
loads to peat soils. The Planning Authority notes the concerns of 
Inland Fisheries Ireland that upgrading roads adds to loading, 

The recorded lower factors of safety (values of between 1 and 1.3) on existing excavate and replace 
roads are a result of using lower bound shear strength values at locations of relatively steep slopes, 
as stated in the report text (Section 7.3 of the PSA). The actual peat strength recorded at these 
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where stability analysis has shown unfavourable factors of safety. 
You are requested to comment on the above statements and to 
submit your revised assessments/proposals as required. 
 
 

locations were different to the conservative value used in the stability analysis. If the actual peat 
strengths recorded at these locations was used in the analysis, an acceptable factor of safety would 
be achieved. Also, excavate and replace roads are proposed for these areas, and as such no loading 
of the in-situ peat will occur. 
 
In addition, it is proposed that for any areas where floating roads are proposed (Figure 2.1 of the 
Peat & Spoil Management Plan, Appendix 4.2 of the EIAR), that confirmatory inspection is carried out 
by a suitably qualified engineer in advance of the construction to reconfirm that there are no 
localised areas of weak/saturated peat, evidence of blocked drains, or evidence of existing peat 
instability.  
 

26 In relation to the excavate and replace proposals, it is noted that 
this was the method being used in Garvagh Glebe wind farm 
development previously with the nature of road construction at 
this site believed to be one of the triggers for the subsequent 
landslide at this location. The machinery used in this operation will 
apply loads and vibration, excavate and replace with heavier 
material. In particular, consideration should be given to the 
movement of c. 406,000m3 of arisings from excavations within the 
site and the loads, vibrations and the potential risk of a landslides 
occurring. You are requested to comment on the above statements 
and to submit you revised assessments/proposals as required. 

The failure that we believe is being referred to at the Garvagh Glebe site is briefly described in the 
PSA report (Appendix 8-1 of the EIAR). This occurred in an area of thin peat on steep ground and was 
likely caused by the presence of a layer of weak clay below the peat. It is worth noting that the 
excavate and replace method is the preferred method of constructing access roads within wind farm 
sites and has been undertaken on almost every wind farm site in Ireland. Refer to Scottish Natural 
Heritage Report “Constructed Tracks in the Scottish Uplands” and Scottish Renewables et al “Good 
Practice during Windfarm Construction” for guidelines. 
 
The excavate and replace roads proposed for Croagh will be founded on a competent stratum, that 
is to say that if any very soft or soft clay is present beneath the peat it will be removed and replaced 
with granular fill. This will significantly reduce the risk of a failure occurring within this layer from 
construction loading and/or vibrations on excavate and replace roads. Also, large excavations and 
movements of peat/subsoil or vegetation stripping will be suspended or scaled back if heavy rain is 
forecast. The extent to which works will be scaled back or suspended will relate directly to the 
amount of rainfall forecast. (Refer to Section 3.2.2.2 of the SWMP) 
 

41 The main EIAR does not detail stilling ponds associated with the 
borrow pit and repository area, however they are referred to within 
the Peat Spoil Management Plan, but no location or calculations are 
provided. You are requested to clarify this issue and to submit a 
geotechnical assessment once the locations are known. 

Stability assessment of proposed settlement ponds at the borrow pit and the peat repositories are 
included in the stability assessment included in Appendix A. The results of the stability assessment 
show an adequate factor of safety against instability at all locations. 

 

http://www.fehilytimoney.ie/


 

 

 
 

CONSULTANTS IN ENGINEERING, 
ENVIRONMENTAL SCIENCE & PLANNING 

 

 

APPENDIX A 
 

Stability Analysis of Borrow 
Pit, Peat Repositories and 

Settlement Ponds 
 
 
 



 

 

1.  STABILITY ANALYSIS OF BORROW PIT AND PEAT REPOSITORIES 

 
A stability check has been undertaken to demonstrate the stability of the proposed perimeter berms around 
the borrow pit and peat repositories. The perimeter berm is considered to be a worst case when compared to 
any internal buttresses, as peat is only present on one side. Slope stability has been checked using Talren 5 
slope stability software. The analysis was carried out without using partial factors, and as such a minimum 
Factor of Safety (FoS) of 1.3 is required to demonstrate the stability of the proposed berms, as explained in 
Section 2.5 and 7.1 of the PSA. The previous code of practice for earthworks BS 6031:1981 (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. 
 

1.1 Material properties 
 
The following material properties have been used in the stability assessment. A low strength for the peat 
retained within the borrow pit/repositories has been used to model the effect of disturbance on the saturated 
peat mass. 
 
Table 1.1: Material Properties 
 

Material Unit Weight 
(kN/m3) 

Undrained 
Shear 

Strength, cu 

(kPa) 

Angle of 
Shearing 

Resistance, φ 
(degrees) 

Effective 
Cohesive, c’ 

(kPa) 

Intact Peat 10.5 6 25 4 

Granular fill (berm) 21 - 46 0 

Retained Peat within 
Borrow Pit/ Repository 
(disturbed) 

10.5 2 5 2 

Glacial Till 20 75 34 0.5 

Bedrock 21 - 34 250 

 

1.2 Borrow Pit 
 
The berm along the western side of the borrow pit will be up to 7m in height. Bedrock has been assessed at 2m 
below ground level based on the available ground investigation information, overlain by 0.75m of peat and 
1.25m of Glacial Till. All peat will be excavated from below the perimeter berm. The base of the rock berm will 
be benched into the glacial till to create a level platform (not shown in the stability output cross section). The 
inside slope of the perimeter berm has been modelled as a 60 degree slope, and the outside slope as 45 degrees. 
Groundwater has been assumed at ground level on the downslope side of the berm. 
 
The stability analysis has been undertaken using both undrained (short term) and drained (long term) strength 
parameters. 
 
Table 1.2: Borrow Pit Stability Analysis 
 

Borrow Pit Factor of Safety 

Undrained Analysis 2.46 

Drained Analysis 1.71 

 



 

 

 

1.3 Peat Repository 1 
 
The berm around the perimeter of the repository will be up to 7m in height. An average peat thickness of 1.5m 
has been determined from peat probes taken in the area. All peat will be excavated from below the footprint 
of the perimeter berm. The base of the rock berm will be benched into the glacial till to create a level platform 
(not shown in the stability output cross section). The internal and external slopes of the berms have been 
modelled at 45 degrees. Groundwater has been assumed at ground level. 
 
The stability analysis has been undertaken using both undrained (short term) and drained (long term) strength 
parameters. 
 
Table 1.3: Peat Repository 1 Stability Analysis 
 

Borrow Pit Factor of Safety 

Undrained Analysis 2.51 

Drained Analysis 1.8 

 
 

1.4 Peat Repository 2 
 
The berm around the perimeter of the repository will be up to 6m in height. A peat thickness of 1m has been 
determined based on peat probes taken in the area. All peat will be excavated from below the footprint of the 
perimeter berm. The base of the rock berm will be benched into the glacial till to create a level platform (not 
shown in the stability output cross section) The internal and external slopes of the berms have been modelled 
at 45 degrees. Groundwater has been assumed at ground level. 
 
The stability analysis has been undertaken using both undrained (short term) and drained (long term) strength 
parameters. 
 
Table 1.4: Peat Repository 2 Stability Analysis 
 

Borrow Pit Factor of Safety 

Undrained Analysis 1.91 

Drained Analysis 1.41 

 
 
 

1.5 Conclusion 
 
A stability assessment has been undertaken on the proposed Borrow Pit and Peat Repository perimeter berms. 
The stability assessment has recorded FoS results at each location of in excess of 1.3, which is considered 
acceptable. This indicates that there is a low risk of peat failure associated with the Borrow Pit and Peat 
Repositories. 
 
 



 

 

2.  STABILITY ANALYSIS OF SETTLEMENT PONDS  

 
A stability check has been undertaken to analyse the stability of the proposed settlement ponds at turbines, 
borrow pit, peat repositories and along access roads. Ponds along the proposed construction access road have 
not been considered due to the limited extent and depth (<0.5m) of peat along this route, As such peat stability 
is not considered to be an issue along this road. This stability analysis has been undertaken using the same 
methodology as in Chapter 7 of Appendix 8-1 of the EIAR, Geotechnical & Peat Stability Assessment. 
 

2.1 Material Properties 
 
Peat depths recorded during the site walkovers have been used in the stability assessment. Undrained shear 
strengths recorded at specific locations, such as turbines, have been used in the assessment. Where shear 
strength values are not available at specific locations, a lower bound value of 6kPa has been used in the 
undrained assessment. Slope angles are taken from site readings or from survey information. Locations of the 
settlement ponds that have been assessed are shown on the detailed drainage design drawings included in 
Appendix 2 of the Further Information Response document. 
 

2.2 Stability Analysis 
 
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 at proposed settlement 
pond locations. 
 

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. 
 
For the stability analysis two load conditions were examined, namely: 
 

Condition (1):  no surcharge loading 
Condition (2):  surcharge of 10 kPa, equivalent to 0.5m berm of competent material around 

perimeter of settlement pond or a 1m column of water. 
 

2.3 Results of Analysis 
 
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 locations analysed are summarised in 
Table 2.1. 
 
Table 2.1: Factor of Safety Results (Undrained Condition) 
 

Location Settlement 
Pond 

Number 

Factor of Safety for Load Condition 

Condition (1) Condition (2) 

 A1 4.35 2.18 

 A2 5.77 2.89 

 A3 3.85 2.31 



 

 

Location Settlement 
Pond 

Number 

Factor of Safety for Load Condition 

Condition (1) Condition (2) 

 A4 3.31 1.98 

Peat Repository 1 
SP-A5-1, 
SP-A5-2 

5.75 3.45 

 B1 2.90 1.74 

 B2 3.31 1.98 

 B3 3.85 2.31 

 B4 2.48 1.65 

 C1 3.45 2.46 

 C2 3.45 2.46 

 C3 2.18 1.45 

 C4 2.18 1.45 

 C5 2.59 1.55 

 C6 3.85 2.31 

 C7 3.31 1.98 

T10 SP-C8 14.43 7.21 

 D1 4.31 2.87 

Borrow Pit 
SP-D2-1, 
SP-D2-2 

8.71 2.90 

 D3 11.54 3.85 

 D4 5.75 3.45 

 D5 2.89 1.92 

 D6 2.89 1.92 

 E1 11.54 3.85 

T9 SP-E2 4.25 3.48 

 F1 4.61 2.76 

 F2 4.61 2.76 

T7 SP-G1 10.78 7.94 

Construction 
Compound 2 

SP-H1, 
SP-H2 

4.32 2.66 

T6 
SP-H3,  
SP-H4 

13.14 9.28 

 H5 3.85 2.31 

Substation SP-H6 3.40 2.14 

 H7 4.61 2.76 

T4 SP-J1 27.64 13.82 

Construction 
Compound 1 

SP-J2 4.35 2.18 

 J3 6.91 3.46 

T2 SP-J4 23.55 17.35 

 I1 2.59 1.55 

 I2 3.83 2.87 

 I3-1 3.83 2.87 

T5 SP-I3-2 33.08 18.70 

 K1 4.61 2.76 

 K2 3.85 2.31 



 

 

Location Settlement 
Pond 

Number 

Factor of Safety for Load Condition 

Condition (1) Condition (2) 

Peat Repository 2 
SP-K3-1, 
SP-K3-2 

3.31 1.98 

 L1 4.61 2.76 

 L2 3.45 2.46 

 L3 2.87 2.16 

 L4 3.85 2.31 

 M1 3.85 2.31 

 M2 5.75 3.45 

T1 SP-M3 14.79 10.16 

T3 SP-N1 13.31 9.81 
Note: No settlement pond noted at Met Mast or T8 

 
 
The results from the drained stability assessment at the locations analysed are summarised in Table 2.1. 
 
Table 2.2: Factor of Safety Results (Drained Condition) 
 

Turbine 
No./Waypoint 

  

Settlement 
Pond 

Number 

Factor of Safety for Load Condition 

Condition (1) Condition (2) 

 A1 2.90 3.11 

 A2 3.85 4.14 

 A3 2.57 3.31 

 A4 2.20 2.84 

Peat Repository 1 
SP-A5-1, 
SP-A5-2 

3.83 4.97 

 B1 1.93 2.49 

 B2 2.20 2.84 

 B3 2.57 3.31 

 B4 1.65 2.37 

 C1 2.30 3.55 

 C2 2.30 3.55 

 C3 1.45 2.07 

 C4 1.45 2.07 

 C5 1.73 2.21 

 C6 2.57 3.31 

 C7 2.20 2.84 

T10 SP-C8 3.85 4.14 

 D1 2.87 4.14 

Borrow Pit 
SP-D2-1, 
SP-D2-2 

5.80 4.15 

 D3 7.70 5.52 

 D4 3.83 4.97 

 D5 1.92 2.76 

 D6 1.92 2.76 

 E1 7.70 5.52 



 

 

Turbine 
No./Waypoint 

  

Settlement 
Pond 

Number 

Factor of Safety for Load Condition 

Condition (1) Condition (2) 

T9 SP-E2 1.70 3.01 

 F1 3.07 3.97 

 F2 3.07 3.97 

T7 SP-G1 2.05 3.27 

Construction 
Compound 2 

SP-H1, 
SP-H2 

2.88 3.82 

T6 
SP-H3,  
SP-H4 

4.78 7.30 

 H5 2.57 3.31 

Substation SP-H6 2.26 3.07 

 H7 3.07 3.97 

T4 SP-J1 4.61 4.97 

Construction 
Compound 1 

SP-J2 2.90 3.11 

 J3 4.61 4.97 

T2 SP-J4 4.10 6.53 

 I1 1.73 2.21 

 I2 2.55 4.14 

 I3-1 2.55 4.14 

T5 SP-I3-2 8.82 10.79 

 K1 3.07 3.97 

 K2 2.57 3.31 

Peat Repository 2 
SP-K3-1, 
SP-K3-2 

2.20 2.84 

 L1 3.07 3.97 

 L2 2.30 3.55 

 L3 1.92 3.10 

 L4 2.57 3.31 

 M1 2.57 3.31 

 M2 3.83 4.97 

T1 SP-M3 3.48 5.17 

T3 SP-N1 4.10 6.53 
Note: No settlement pond noted at Met Mast or T8 

 
 

2.4 Conclusion 
 
A stability assessment has been undertaken on the settlement ponds at significant infrastructure locations. The 
stability assessment has recorded FoS results at each location of in excess of 1.3, which is considered acceptable. 
This indicates that there is a low risk of peat failure associated with the settlement ponds. 
 
 
 



Talren v5
v5.2.7

Printed on : 04-Dec-2020 11:12:31

Calculation made by : Fehily Timoney & Company

Project : Borrow Pit (undrained)

C:\Users\ian.higgins\Documents\Projects\2019\P1989 Carrane Hill Wind Farm\FI requests\Talren\Borrow Pit.t5p Page 1/1



Talren v5
v5.2.7

Printed on : 04-Dec-2020 11:11:46

Calculation made by : Fehily Timoney & Company

Project : Borrow Pit (drained)

C:\Users\ian.higgins\Documents\Projects\2019\P1989 Carrane Hill Wind Farm\FI requests\Talren\Borrow Pit (drained).t5p Page 1/1



Talren v5
v5.2.7

Printed on : 04-Dec-2020 11:13:35

Calculation made by : Fehily Timoney & Company

Project : Peat Repository 1 (undrained)

C:\Users\ian.higgins\Documents\Projects\2019\P1989 Carrane Hill Wind Farm\FI requests\Talren\Peat Repository 1.t5p Page 1/1



Talren v5
v5.2.7

Printed on : 04-Dec-2020 11:14:20

Calculation made by : Fehily Timoney & Company

Project : Peat Repository 1 (drained)

C:\Users\ian.higgins\Documents\Projects\2019\P1989 Carrane Hill Wind Farm\FI requests\Talren\Peat Repository 1 (drained).t5p Page 1/1



Talren v5
v5.2.7

Printed on : 04-Dec-2020 11:15:01

Calculation made by : Fehily Timoney & Company

Project : Peat Repository 2 (undrained)

C:\Users\ian.higgins\Documents\Projects\2019\P1989 Carrane Hill Wind Farm\FI requests\Talren\Peat Repository 2.t5p Page 1/1



Talren v5
v5.2.7

Printed on : 04-Dec-2020 11:15:41

Calculation made by : Fehily Timoney & Company

Project : Peat Repository 2 (drained)

C:\Users\ian.higgins\Documents\Projects\2019\P1989 Carrane Hill Wind Farm\FI requests\Talren\Peat Repository 2 (drained).t5p Page 1/1



 

 

 
 

CONSULTANTS IN ENGINEERING, 
ENVIRONMENTAL SCIENCE & PLANNING 

 

 
 
 
 

APPENDIX B 
 

Dawn of Hope Peat Slide 
 
 
  



 

 

Dawn of Hope Peat Failure, County Leitrim, 28 June 2020 
 
A peat failure was recorded on 28 June 2020 near the Dawn of Hope Bridge, County Leitrim. FT visited the site 
on 2 September 2020. Publicly available drone footage of the failure was also reviewed. 
 
Undoubtedly, preceding heavy rainfall and the pattern of weather recorded over the preceding months 
contributed significantly to the failure. FT visited the failure site and carried out testing and observations, the 
following is based on the site visit and aerial imagery (Flynn, 2020). The failure occurred within a southerly 
facing slope covered in open blanket peat with a forestry plantation at the head of the failure. The failure 
occurred on 28 June 2020 during a period of heavy rain. 
 
The failure scar is defined in 2 parts (Figure 1), namely: 

(1) Upper scar. This comprised the main source area of the failed material. The upper scar was about 300m 
long by about 100m wide. The head of the failure scar was within the forestry plantation, where 2 notable 
head features are readily  apparent. The estimated total area of the upper scar is about 7ha. 

(2) Lower scar. The lower part of the failure scar followed an existing incised stream channel where there 
appeared to be scouring of material, and a net removal of material. Below this scar there was a net 
accumulation of failed material. The lower scar along the incised channel was about 700m long by about 
20m wide. The estimated total area of the lower scar is about 2ha. 

The total area of the upper and lower scars is about 9ha.  
 
Based on peat probes results surveyed and analysed by FT from around the perimeter of the upper scar the 
average depth of peat is about 2.5m. Assuming an area of 7ha, then the failure volume is 175,000m3, of which 
a notable proportion has remained within the upper scar. 
 
The lower scar followed an existing incised stream channel where there would have been only minimal failure 
of material due to mainly scouring. Assuming, for example, 0.2m of material failed (was scoured) within the 
lower scar then with an area of 2ha, the failure volume is 4,000m3. 
 
Based on the above, the estimated failure volume is about 180,000m3, of which a notable proportion has 
remained within the upper scar. 
 
Below the lower scar, the peat debris followed the incised stream channel passing the Dawn of Hope Bridge. 
The incised stream channel is a tributary stream of the Diffagher River, which flows into Lough Allen some 4.km 
south of the failure.   
 
Given the shape of the upper scar, the likely mode of failure was a flow slide followed by lateral and downslope 
movement of intact peat rafts (acrotelm) into the upper scar. Downslope the failed peat debris degraded and 
became channelised as a flow within the incised stream before eventually becoming fully suspended within the 
water in the stream. In  this manner, peat debris can be carried many kilometres downstream becoming more 
diluted all the while. 
 
The trigger for the failure is not known but is most likely related to run-off from preceding heavy rainfall. The 
proximity of the head of the failure to the upslope margin of the open peatland and forestry plantation would 
strongly suggest that run-off from the forestry which had drainage furrows directed downslope towards the 
failure, possibly in combination with run-off flowing within the downslope perimeter drain of the forestry 
plantation was directed towards the site of the head of the failure (Figure 2). This amount of water, if it were 
to get into the base of the peat, would likely be sufficient to initiate localised failure within the weaker peat at 
depth. The localised failure would then destabilise the intact peat downslope causing the larger peat failure. 



 

 

Following initial failure, the head of the failure retrogressed upslope into the forestry following the line of 
furrows. 
 
The weaker catotelm layer (more humified peat) essentially flowed out from below the more resistant acrotelm 
layer (less humified peat). The acrotelm layer in places was carried downslope by the underlying flowing 
catotelm layer, with some of the acrotelm layer subsequently spreading only marginally and laterally into the 
central part of the upper scar as the catotelm layer flowed out from the scar. This latter movement results in 
the concentric pattern of intact acrotelm layers seen within the upper scar (Figure 3). 
 
Hand-held shear vane strength testing was carried out at selected locations around the head of the failure 
within the forestry and in the open peat land during the site visit. The hand vane results indicated undrained 
shear strengths in the range 6 to 29kPa, with an average value of about 18kPa. The peat depth was on average 
about 2.5m. In general, the recorded undrained shear strength of the peat was not significantly low at the test 
locations to suggest that low peat strength was a significant contributory factor in the failure. Unfortunately, 
the peat strength in the central part of the failure is not known. Given the type of failure, it is conjectured that 
there must have been a significant body of saturated and weak peat involved. The above suggests that 
saturation of the peat by rainfall and surface water were likely a significant contributory factor in the failure.  
It is also noted that the initiation site of the peat failure is classified as ‘moderately low’ on the Landslide 
Susceptibility Classification, see GSI (2020). 
 

Figure 1 Dawn of Hope peat failure site plan 

 
Source: Base map OSI (2020) 

 
 

  



 

 

Figure 2 Dawn of Hope peat failure looking downslope from head of failure 

  

Source: Flynn (2020) 

Figure 3 Dawn of Hope peat showing failure pattern  

 
Source: Flynn (2020) 
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APPENDIX C 
 

Borrow Pit Plan Drawing 
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Construction Notes Borrow Pit:

(1) It is proposed to construct the borrow pit so that the base of the
borrow pit is below the level of the adjacent section of access
road.

(2) Slopes within the excavated rock formed around the perimeter
of the borrow pit will be formed at stable inclinations to suit
local in-situ rock conditions.

(3) Infilling of the peat & spoil will commence at the back edge of
the borrow pit and progress towards the borrow pit
entrance/rock buttress. Leaving in place upstands/segments of
intact rock which will help to retain the placed peat & spoil and
will allow the borrow pit to be developed and infilled in cells.

(4) A rock buttress is required at the downslope edge of the borrow
pit to safely retain the infilled peat and spoil. The height of the
rock buttresses constructed should be greater than the height of
the infilled peat & spoil to prevent any surface peat & spoil
run-off. A buttress up to 7m (approx.) in height is likely to be
required.

(5) The rock buttress will be founded on competent strata. The
founding stratum for the rock buttress should be inspected and
approved by the project geotechnical engineer.

(6) In order to prevent water retention occurring behind the
buttresses, the buttresses will be constructed of coarse boulder
fill with a high permeability.

(7) The surface of the placed peat & spoil will be shaped to allow
efficient run-off of surface water from the placed arising's.

(8) Control of groundwater within the borrow pit will be required.

(9) Further guidelines on the construction of the borrow pit are
included within Section 7.4 of the Peat & Spoil Management
Plan.
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