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Status of Report 

This Revision 1 Ground Investigation Report is final and provides information with respect to the findings of an 
intrusive ground investigation (GI) undertaken by Bam Ritches Ltd. between August and October 2023.  

This report provides a summary of factual information relating to the existing site setting, field and laboratory 
studies undertaken, the ground and groundwater conditions encountered across the proposed development 
site, interpretation of geotechnical material parameters, initial commentary on potential material re-use and a 
high-level preliminary geotechnical assessment and appraisal of the geotechnical and geo-environmental risks 
relevant to both design and construction.  
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A Cable Avoidance Tool (CAT) was used to scan all the exploratory / intrusive locations prior to, and during 
excavation. 

Both disturbed and undisturbed sampling, and in-situ testing was undertaken during the advancement of the 
boreholes. Geotechnical and geo-environmental laboratory testing was subsequently carried out on the soil 
and rock samples retained. Groundwater and ground gas monitoring of borehole installations was undertaken 
during and subsequent to the fieldworks and is currently ongoing at the time of writing.  The fieldworks were 
supervised by Sweco on a full-time basis. 

Exploratory hole logs and drawings detailing the as-built locations of the 2023 GI exploratory boreholes, trial 
pits and in-situ testing locations are included in the BAM Ritchies Final GI Factual Report (ref. RGN.330E). 
Sweco have produced a series of geological sections (with exploratory hole locations shown), these are 
included in Appendix A. Exploratory hole logs are provided in Appendix C.  

A summary of the exploratory holes undertaken as part of the 2023 GI is presented in Table 3-1 and Table 
3-2. 

Table 3-1: Summary of Boreholes 

ID Method1 Eastings (mE) Northings (mN) Elevation (mAOD) 
Termination Depth 
(mbgl) 

BH1 DS+RO+RC 248892.5 843362.6 111.61 9.7 

BH2 DS+RO+RC 249013.3 843151.4 95.35 10.0 

BH3 DS+RO+RC 248725.4 843280.3 116.10 15.0 

BH4 DS+RC 248821.7 843177.3 118.51 10.2 

BH5 RC 248413.5 843344.1 138.59 15.0 

BH6 DS+RC 248525.9 843260.8 120.38 15.0 

BH7 DS+RC 248619.8 843182.1 128.36 8.0 

BH8 DS+RC 248817.1 842977.9 106.49 14.0 

BH9 DS+RO+RC 248422.2 843181.4 127.18 15.0 

BH10 DS+RC 248522.8 843080.9 122.34 14.9 

BH11 DS+RC 248619.4 842980.7 121.23 14.0 

BH12 RO+RC 248235.6 843166.1 142.48 15.0 

BH13 DS+RO+RC 248298.4 843100.1 131.78 15.0 

BH14 DS+RO+RC 248420.4 842976.2 133.32 10.0 

BH15 DS+RO+RC 248522.2 842771.5 122.76 10.0 

BH16 RC 248221.1 842977.2 146.74 20.3 

BH17 RO+RC 248322.8 842877.7 138.48 15.0 

BH18 DS+RC 248423.6 842783.1 129.87 9.3 

BH19 RC 248060.0 842991.8 142.54 15.4 

BH20 DS+RC 248121.7 842879.7 142.26 20.0 

BH21 DS+RC 248223.9 842784.3 142.65 15.0 
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ID Method1 Eastings (mE) Northings (mN) Elevation (mAOD) 
Termination Depth 
(mbgl) 

BH22 DS+RO+RC 248396.2 842567.1 122.14 10.0 

BH23 RO+RC 248024.4 842779.0 139.23 15.0 

BH24 RC 248123.8 842681.1 133.86 14.6 

BH25 DS+RC 248222.1 842578.4 130.30 10.0 

BH26 DS+RC 247903.8 842703.3 114.86 10.0 

BH27 DS+RC 247874.6 842396.5 134.85 10.0 

1 DS= Dynamic Sampling, RO=Rotary Open Holes & RC= Rotary Coring. 

Table 3-2: Summary of Trial Pits 

ID Eastings (mE) Northings (mN) Elevation (mAOD) Termination Depth (mbgl) 

TP1 248884.0 843354.4 112.77 3.0 

TP2 248916.6 843347.9 114.79 0.55 

TP3 248929.2 843165.4 105.05 3.0 

TP3A 248494.6 842601.0 122.71 2.2 

TP4 248618.6 843272.7 109.95 3.0 

TP5 248672.0 843236.5 124.26 1.6 

TP6 248776.8 843130.9 115.68 3.0 

TP7 248913.1 843064.3 111.57 3.0 

TP8 248395.7 843359.6 140.12 2.2 

TP9 248426.4 843325.2 135.68 1.8 

TP10 248581.1 843239.1 113.47 3.0 

TP11 248431.5 843281.2 135.76 1.2 

TP12 248457.4 843213.5 125.58 0.9 

TP12A 248455.6 843217.0 125.96 3.3 

TP13 248523.3 843182.6 118.84 2.4 

TP14 248578.1 843123.9 127.07 3.0 

TP15 248661.9 843024.7 118.83 3.0 

TP16 248377.3 843227.0 134.28 1.9 

TP17 248468.8 843134.8 125.06 2.45 

TP18 248745.2 842916.6 117.60 3.0 

TP19 248320.4 843270.6 137.97 1.2 

TP20 248338.8 843200.0 134.34 2.6 
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ID Eastings (mE) Northings (mN) Elevation (mAOD) Termination Depth (mbgl) 

TP21 248365.0 843126.6 129.94 2.65 

TP22 248417.8 843072.7 130.65 0.45 

TP22A 248411.5 843072.7 130.96 2.35 

TP23 248477.1 843021.5 127.84 1.85 

TP24 248570.1 842924.7 122.51 0.3 

TP24A 248574.7 842924.6 122.25 2.1 

TP25 248666.6 842908.8 117.49 3.0 

TP26 248785.3 842846.3 112.16 3.0 

TP27 248271.7 843129.5 137.74 0.3 

TP28 248374.1 843029.7 134.45 0.8 

TP28A 248370.5 843032.4 134.59 0.55 

TP28B 248381.3 843021.8 134.39 3.0 

TP29 248222.9 843064.5 136.71 0.25 

TP29A 248219.5 843064.3 136.78 1.1 

TP30 248271.8 843027.0 140.25 3.3 

TP31 248326.4 842977.9 138.95 3.0 

TP32 248371.9 842925.3 136.23 3.0 

TP33 248470.6 842822.1 127.54 2.2 

TP34 248172.6 843027.6 140.33 0.4 

TP35 248270.8 842925.2 141.29 0.25 

TP36 248494.6 842601.0 122.71 3.0 

TP38 248124.4 842979.8 139.99 2.6 

TP39 248173.6 842926.5 142.88 1.6 

TP40 248226.5 842877.5 142.80 1.8 

TP41 248270.3 842824.1 141.01 2.2 

TP42 248370.6 842728.1 134.34 3.0 

TP43 248480.4 842668.2 123.44 0.25 

TP43A 248482.4 842665.8 123.50 2.8 

TP44 248068.2 842927.5 136.23 2.7 

TP45 248177.0 842832.6 145.49 3.5 

TP46 248021.9 842880.0 132.53 4.5 

TP47 248072.1 842827.7 142.59 2.0 
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ID Eastings (mE) Northings (mN) Elevation (mAOD) Termination Depth (mbgl) 

TP48 248120.0 842780.6 141.12 2.6 

TP49 248173.6 842732.4 137.25 3.0 

TP50 248272.8 842627.2 133.04 3.0 

TP51 248402.7 842499.5 114.55 3.0 

TP51A 248398.5 842497.2 114.54 2.0 

TP52 247972.5 842829.2 127.70 4.5 

TP53 248072.6 842732.0 138.02 1.9 

TP54 248184.5 842625.2 133.74 3.0 

TP55 247969.3 842728.6 121.14 4.3 

TP56 248021.9 842678.5 124.83 4.5 

TP57 248071.6 842630.1 126.61 3.0 

TP58 248171.4 842530.4 127.40 3.0 

TP59 248271.0 842488.6 121.25 0.35 

TP59A 248268.7 842484.8 121.36 2.3 

TP60 247888.6 842726.9 114.01 0.6 

TP60A 247891.5 842725.8 114.25 3.4 

TP61 247925.2 842691.9 115.89 3.4 

TP62 247861.8 842386.6 136.49 3.0 

TP63 247867.8 842412.9 135.30 3.0 

TP64 248377.1 842827.0 134.35 2.5 

TP65 248571.7 843028.5 119.87 2.8 

TP66 248618.9 843071.9 122.95 3.0 

TP67 248804.1 843268.9 120.52 1.1 

TP68 248543.4 843101.9 123.49 3.0 

TP69 248591.2 843052.5 120.12 3.0 

TP70 248623.5 843036.1 120.01 3.1 

TP71 248485.6 843077.4 125.06 2.9 

TP72 248561.6 842984.5 122.28 0.45 

TP72A 248566.7 842983.9 122.19 3.0 

TP73 248591.8 842986.2 121.44 3.0 
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3.4 In-situ testing 
A summary of the in-situ testing undertaken during the 2023 GI is presented in Table 3-4.  

Table 3-4: Summary of In-situ Testing 

Test Type No. Standard / Remarks 

Standard 
Penetration Test 
(SPT) 

70 As defined in BS EN ISO 22476-3:2005+A1:2011. 

Dynamic Cone 
Penetration Test 
(DCP) 

9 To provide an indication of California Bearing Ratio (CBR) in accordance with IAN73/06 (2009). 

Plate Load 
Testing (PLT) 

10 As defined in BS 1377-9:1990 & IAN 73/06 (2009). 

Soakaway 
Testing 

6 As defined in BRE 365. 

Resistivity 
Testing 

8 As defined in BS 1377-9:1990. 

 

A further breakdown of testing parameters and results is presented within Section 5. 

3.5 Laboratory testing 
On completion of the fieldwork, laboratory geotechnical and geo-environmental testing was undertaken on soil, 
rock and water samples obtained, as summarised in Table 3-5. 

Table 3-5: Summary of Laboratory Testing 

Test Type Quantity Standard/ Remarks 

Geo-Environmental [Soil] 

Sweco Standard Soil Suite  4 UKAS/MCERTS 

Geo-Environmental [Water] 

Sweco Standard Water Suite 17 UKAS/MCERTS 

Geotechnical [Soil] 

Moisture Content  111 BS1377-2: Part 2:1990 Clause 3 

Atterberg Limit Test 7 
BS 1377-2: Part 2:1990 Clause 4 & 5  

BS EN ISO 17892-12: 2018 

Particle Density (PD) 42 
BS 1377-2: Part 2:1990 Clause 8 

BS EN ISO 17892-3:2015 

Particle Size Distribution (PSD) 104 
BS 1377-2: Part 2:1990: Clause 9 

BS EN ISO 17892-4: 2016 

PSD Sedimentation  104 BS 1377-2: Part 2:1990: Clause 8 & 9 
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Test Type Quantity Standard/ Remarks 

BS EN ISO 17892-4:2016 

Organic Matter Content 31 
BS 1377-3: Part 2: 1990: Clause 3 

BS EN ISO 14688-2 2018: Clause 4.5 

Dry Density (Vibrating Hammer) 31 BS 1377-4: Part 2: 1990: Clause 3 

Re-Compacted California Bearing Ratio 
Test (CBR) 

17 BS 1377-4: Part 2: 1990: Clause 7 

Small Shear box Test (60x60mm) 23 
BS 1377-7: Part 2: 1990: Clause 4 

BS EN ISO 17892-10: 2018 

Thermal Resistivity Test 9 BS 1377-3: Part 2: 1990: Clause 10 

BRE SD1 Suite D Testing 40 
In accordance with BRE SD1 3rd Edition 

Yellow Book (BRE Suite Types) 

Organics 1 Carried out by a MCERTS & UKAS accredited company 

Unconfirmed Compressive Strength (UCS) 1 BS EN ISO 17892-7: 2018 

Point Load Test (PLT) 4 ISRM Suggested Methods: 2007 

Aggregate Crushing Value (ACV) 1 BS 812: Part 110: 1990 

Los Angles Abrasion Coefficient (LA) 1 BS EN 1097 - 2: 2020 

Slake Durability Testing 1 ISRM Suggested Methods: 2007 

Aggregate Soundness 1 BS EN 1367 - 2: 2009 

Geotechnical [Rock] 

Moisture Content 22 BS1377-2: Part 2: 1990 Clause 3 

Water Content 48 
ISRM p87 test 1 - Rock Characterization Testing and Monitoring, 
2007 

Atterberg Limit Test 1 
BS 1377-2: Part 2: 1990 Clause 4 & 5  

BS EN ISO 17892-12: 2018 

Particle Size Distribution (PSD) 2 
BS 1377-2: Part 2: 1990: Clause 9 

BS EN ISO 17892-4: 2016 

Organics 1 Carried out by a MCERTS & UKAS [4041] accredited company 

Unconfined Compressive Strength (UCS) 29 
BS EN 1997-2 Eurocode 2: Part 2: 2007: Clause 5 & Annex W 

BS EN ISO 14689: 2018 

Point Load Test (PLT) 74 BS EN ISO 17892-7: 2018 

Aggregate Crushing Value (ACV) 18 ISRM Suggested Methods: 2007 

Los Angles Abrasion Coefficient (LA) 18 BS 812: Part 110: 1990 

Slake Durability Testing 19 BS EN 1097 - 2: 2020 

Aggregate Soundness 19 ISRM Suggested Methods: 2007 
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Table 4-3: Summary of groundwater monitoring 

Exploratory 
Location ID 

Installation 
Type 

Recorded Water Depth 
(mbgl) 

Recorded Water Level 
(mAOD) 

Response Zone 

Range Depth (mbgl) 

[Level (mAOD)] 

Strata 

(strength or 
desc.) Min Max Min Max 

BH1 50mm 2.00 2.95 109.6 108.7 
2.0 to 5.0 

[109.6 to 106.1] 

R 

V. Weak 

BH4 50mm 0.18 2.14 118.3 116.4 
1.0 to 3.5 

[117.5 to 115.0] 

S 

SAND 

BH5 50mm 0.08 0.61 138.5 138.0 
1.0 to 8.0 

[137.6 to 130.6] 

R 

Weak to 
M.Strong 

BH8 50mm 0.00 0.25 106.5 106.2 
0.7 to 6.0 

[105.8 to 100.5] 

S 

SAND 

BH9 50mm 0.34 0.58 126.8 126.6 
2.2 to 14.0 

[125.0 to 113.2] 

R 

M.Strong to 
Strong 

BH10 50mm 0.12 0.48 122.2 121.9 
0.4 to 5.0 

[121.9 to 117.8] 

S 

SAND (& CGT) 

BH11 50mm 1.85 2.50 119.4 118.7 
1.0 to 4.5 

[120.2 to 120.7] 

S 

SAND (& CGT) 

BH13 50mm -0.34* 0.10 132.1* 131.7 
1.0 to 3.2 

[130.8 to 128.6] 

S 

SILT 

BH16 50mm 1.73 2.09 145.0 144.7 
1.0 to 8.0 

[145.7 to 138.7] 

R 

V.Weak 

BH17 50mm 0.29 3.05 138.2 135.4 
1.7 to 6.0 

[136.8 to 132.5] 

R 

Weak to 
M.Strong 

BH19 50mm 0.22 0.93 142.3 141.6 
1.0 to 8.0 

[141.5 to 134.5] 

R 

M.Weak to 
M.Strong to 
Strong 

BH21 50mm 2.33 6.32 140.3 136.3 
4.5 to 10.0 

[138.1 to 132.7] 

R 

M.Weak 

BH22 50mm 0.22 0.74 121.9 121.4 
4.0 to 8.5 

[118.1 to 113.6] 

R 

M.Weak & 
M.Strong 

BH23 50mm 1.08 2.85 138.2 136.4 2.0 to 10.0 R 
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The testing was conducted within Glacial Till, DCP data was also obtained within topsoil due to test being 
undertaken at existing ground level, PLTs were undertaken below topsoil at the base of a machine excavated 
pit. 

All derived values from testing are summarised within Table 5-2 and plotted against depth in Appendix B: 
Figure 20. All CBRs were above the minimum design CBR of 2.3% required for road pavement foundations 
presented in DMRB document CD 225 (2020) (equivalent to a subgrade surface modulus of 30MPa). Relatively 
high CBR values are generally consistent with the material composition as predominantly medium dense to 
dense granular soils with a variable quantity of coarse gravels.   

On the basis of testing undertaken, it is assumed that no subgrade improvement for road pavements is likely 
to be required in accordance with CD 225 (2020). However, it is recommended that ongoing validation testing 
is undertaken during construction to confirm design CBRs are still representative.  
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6.1 General 
This section presents a high-level assessment on a number of geotechnical factors relevant to both the 
construction and operation of the proposed Hub platform which require further consideration during the detailed 
design stage. Given the location of the proposed converter and switching stations in a largely greenfield setting, 
finished / design platform levels have generally been based on a lower elevation that existing site levels in 
order to provide visual screening of the platform and associated infrastructure from obscuring the views across 
the local area.  

At the time of writing, current finished platform level is based on an elevation of 127m AoD, which is largely 
consistent across the platform extents in order to provide a level surface upon which to construct the HVDC 
convertor and 400kV switching stations, associated plant, machinery and buildings and facilitate connection 
to the wider electricity transmission grid.  

The current site topography is highly undulating, with the elevation varying from approximately 110m at the 
eastern extent and rising to 145m AoD towards the central and northern site extents. Therefore significant 
excavation, predominantly within bedrock will be required in these areas to reach platform sub-formation level 
(taken as 126m AoD).   

6.2 Preliminary foundation assessment 
Given that significant excavation is required across the site to reach proposed sub-formation level for the Hub 
platform and based on the interpolated levels shown on the geological section drawings (included within 
Appendix A), it is assumed that the sub-formation level for the platform will largely be within Conglomerate 
bedrock.  

Towards the northern extent of the convertor station platform and the north-eastern and south-eastern 
periphery of the switching station platform, design levels are above existing ground level and filling with 
selected granular fills processed from the site-won primary aggregate will be required to reach sub-formation 
level. The SSEN Earthworks Specification (Document ref: SP-NET-CIV-501) provides details of acceptable fill 
classes for this purpose and Section 8.2 provides high-level commentary on the geotechnical suitability of 
site-won aggregate for use as selected granular fill in platform construction.   

It is anticipated that the earthworks platform will be a minimum of 1000mm thick and will act to provide an 
adequate bearing capacity for the overlying buildings, plant and equipment (to be verified by others during 
detailed design), provide ease of future excavation and regulate potential differential stiffness from the bedrock 
strata below. 

Where platform sub-formation level is within competent bedrock it is expected that this will provide a suitable 
founding stratum for construction of the overlying granular earthworks platform. Dimensions and loading of 

6 Preliminary Geotechnical Assessment 
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proposed platform infrastructure are not available at the time of writing, however guidance within Annex G of 
BS EN 1997-1:2004+A1:2013 suggests lower-bound values of presumed bearing resistance in excess of 
250kN/m2 for weak rocks with closely spaced discontinuities is likely to be provided. It is considered that 
settlement is likely to be within tolerable limits, assuming internal settlement of the granular platform is 
complete prior to construction of overlying buildings, equipment and associated infrastructure.  

Where platform sub-formation level overlies superficial deposits and / or highly weathered bedrock, with the 
strata below the earthworks platform presumed to comprise medium-dense sand and gravels, it is assumed 
that sufficient bearing capacity will be provided from the platform construction and underlying strata. However, 
it is recommended that the detailed designer undertake all necessary ULS and SLS calculations to verify the 
foundation requirements for all structures, plant and equipment proposed to be constructed upon the platform 
once details of the loads and dimensions are available.   

It is recommended that all sub-formation levels are inspected by a suitably qualified Geotechnical Engineer, 
with any soft or loose areas to be excavated and replaced with clean, well-compacted fill meeting the 
acceptability requirement defined in SP-NET-CIV-501. Where water-filled depressions are encountered, these 
should be drained, over-excavated and replaced with an appropriate backfill for below water filling (such as 
Class 6A in accordance with Specification for Highway Works (SHW) Series 0600). The sub-formation should 
be blinded on completion (where acceptable) or sealed with well compacted acceptable fill to prevent 
deterioration and enable a sound surface for placement of platform fill. 

6.3 Excavation requirements 
An initial assessment of the excavatability of the Conglomerate bedrock has been undertaken in accordance 
with guidance outlined in TRL Published Project Report 556 using the approach developed by Pettifer & 
Fookes (1994). The fracture index included on exploratory hole logs has been used to determine likely Fracture 
Spacing index, with the results of geotechnical laboratory testing on samples of rock core used to determine a 
characteristic range of Unconfined Compressive Strength (UCS).  

Rock strength typically ranged between 5MN/m2 and 40MN/m2 with a number of results above 50MN/m2. 
Average fracture spacing index typically ranged between 0.15 and 1.00 but it must be noted that the in-situ 
fracture spacing of the rock mass may be higher (i.e. greater spacing between fractures and discontinuities) 
as exploratory hole records used in this assessment are likely to include drilling-induced fractures.  

This high-level assessment suggests a wide range of classifications dependant on the weathering state, 
fracture spacing and rock strength. It is anticipated that near-surface highly weathered rock will likely classify 
as hard digging to easy ripping, and that partially weathered rock will likely classify as hard to very hard ripping. 
Where fresh unweathered bedrock with a high fracture spacing is encountered at depth this may not be 
rippable and may potentially require hydraulic breaking. Figure 6-1 present a summary of the anticipated 
excavatability classes.  

Additionally, due the nature and composition of Conglomerate (hard gravel sized clasts in a sandy cemented 
matrix) there is a risk of overbreak upon excavation to platform sub-formation levels which may result in 
additional quantities of surplus rock fill.  
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Figure 6-1: Anticipated excavatability classifications 

 

6.4 Preliminary slope stability assessment 
Similarly to the rock excavatability assessment, a preliminary slope stability assessment has been undertaken 
based on the findings of the 2023 GI and published guidance relating to the stability of cut-slopes in rock.  

The preliminary design proposals for the platform assume slope batters of 1V:3H in the superficial deposits 
(sands and gravel) and highly weathered (disintegrated) bedrock, with a steepened batter up to a maximum 
of 1V:1.5H to be adopted in the intact bedrock. Given the nature and composition of the superficial deposits, 
characterised by medium dense to dense granular soils with relatively high friction angles, design batters of 
1V:3H in the upper slopes are considered reasonable.  

Preliminary stability assessment of the rock cuttings has considered the ground investigation data relevant to 
the location of the larger excavations, predominantly at the north-western extent of the platform. In order to 
make an initial assessment of the strength and stability of the Conglomerate bedrock, a Geological Strength 
Index (GSI) approach has been used. GSI is qualitative index that takes into account various geological factors 
such as rock type, structure, weathering, and discontinuities.  

Whilst GSI is typically determined through field mapping and observation of rock outcrops to provide an 
indication of the rock mass strength and its response to engineering activities such as excavation and 
tunnelling, the GSI approach has been used here to infer the assumed characteristics of the rock mass from 
visual observations of the recovered rock core both in terms of structure (disintegrated, block, very blocky, 
intact) and surface quality (weathering, staining, infilling).  

Records of the relevant exploratory holes have been reviewed with respect to determining GSI, based on 
published guidance within Marinos and Hoek (2000), (2005) and (2007); and Wille and Mah (2004). Based on 
this the conglomerate bedrock has been broadly characterised into four GSI zones based on visual 
observations of the rock core:  
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6.5 Buried concrete aggressivity  
The results of 39No. BRE Suite D geochemical tests undertaken on superficial deposits sampled and tested 
during the GI suggest that site-won soils have a Design Sulphate (DS) class of DS-1 and a corresponding 
Aggressive Chemical Environment for Concrete (ACES) class of AC-1 in accordance with BRE SD1:2005 
which suggests an overall low ground aggressivity risk. 

6.6 Groundwater  
Groundwater monitoring and observations made during the GI indicate that the groundwater level across the 
site is shallow, with groundwater present in both the superficial Glacial Till (within granular sands and gravels) 
and the underlying conglomerate bedrock. Groundwater flow within the bedrock is expected to be 
predominantly within weathered rock and through fractures, evident within the conglomerate.  The rate of flow 
of groundwater will therefore vary depending on the degree of fracturing.  Deep excavations into the bedrock 
for construction of the substation platform will intercept groundwater during construction.   
 
Sweco have produced a separate Drainage Impact Assessment (DIA) (document ref: LT459-SWE-XX-XX-T-
W-1001) which includes a quantative assessment of the anticipated groundwater inflows from the exposed 
slope faces which are to be accommodated in the permanent works site drainage. There is expected to be 
ongoing seepage of groundwater from the exposed cutting faces which will have implications for permanent 
works design and will be managed accordingly. It is proposed to attenuate the groundwater, where the flow 
rates allow, as it will be intercepted by the piped drained network and distributed into the nearby surface water 
courses at much shorter durations than presently occurs.  

6.6.1 Dewatering considerations 
Considering the depth of proposed excavations, the presence of shallow groundwater across the site and 
possible confined / sub-artesian conditions within bedrock, there is potential for significant quantities of 
groundwater to be encountered during excavation to platform sub-formation level and temporary dewatering 
is likely to be required. Groundwater inflows are required to be managed during construction, responsibility for 
dewatering lies with the Contractor. Given the potential for high inflow rates any temporary dewatering activities 
may require a licence under the SEPA Water Environment (Controlled Activities) (Scotland) Regulations 
(CAR). 

Where formation depths are likely to fall below the prevalent groundwater level, it is anticipated that 
groundwater ingress into excavations is likely. Given the composition of the superficial deposits and weathered 
bedrock, predominantly encountered as sand and gravels, it is assumed the permeability of these deposits is 
relatively high. This coupled with fracture-flow through more intact Conglomerate bedrock means inflow into 
excavations may be significant during construction works until the water-bearing horizons have been fully 
drained. Therefore robust groundwater control measures are likely required for final site design.  

CIRIA Report 515 Groundwater control - design and practice (2001) provides guidance on the choice of 
groundwater control systems - such measures may include construction dewatering using a series of well 
points around the perimeter of excavations to draw down the groundwater table during the works. It is likely 
that any potential dewatering systems will require detailed design and risk assessment, to include the effects 
on surrounding structures, infrastructure, and the local environment. A specialist dewatering contractor should 
be consulted for further advice. Temporary excavations and groundwater control systems should be designed 
by a competent temporary works designer. 
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(four) relevant to the area of the former mill dam were selected for analysis, although no made ground was 
encountered in this area during the ground investigation.  

There were no exceedances of the screening criteria and no positive identification of asbestos in any of the 
four samples tested.  

Considering the chemical analysis results, and the absence of any visual or olfactory evidence of 
contamination during the investigation, there is considered to be a Very Low risk to human health posed by 
the soils on site. 

Overall risk (current use): Very Low  

Overall risk (future use): Very Low   

7.2.2 Ground gas 
Human health receptors and built infrastructure can be affected by ground gas via ingress into buildings and 
structures, and subsequent inhalation or explosion. 

As an initial conservative assessment, the ground gas monitoring results have been assessed in accordance 
with CIRIA 665 (2007), which proposes that ground gas risk assessment should be based on the concept of a 
Gas Screening Value (GSV). The calculated worst case GSV (measured in litres of hazardous gas per hour) 
is based on the maximum flow and carbon dioxide/methane concentrations identified during monitoring, which 
is used to define a Characteristic Situation (CS) for a site or section of a site (if relevant). As given in Table 8.5 
in CIRIA 665, CS1 indicates that no protection measures are required, whereas CS6 indicates that 
development should not proceed without remediation.  

For methane, screening of the gas dataset identifies worst case GSVs of 0.185 l/hour and 0.894 l/hr, in the 
superficial deposits and competent bedrock, respectively. These gas screening values are the equivalent of a 
CS2 and CS3 classification respectively.   

For carbon dioxide, screening of the gas dataset records worst case GSVs of 0.66 l/hour and 1.173 l/hour, in 
the superficial deposits and competent bedrock, respectively. These gas screening values are also the 
equivalent of CS2 and CS3 classifications respectively.  

The results of the ground gas monitoring are provided in the BAM Ritchies Final GI Factual Report and the 
screened results provided in Appendix D. A summary of the gas screening is also presented in Table 7-1 
below. 

Table 7-1. Summary of Gas Screening Results 

Borehole 

Methane Carbon Dioxide 

Worst Case GSV (l/hr) 
Worst Case Characteristic 
Situation 

Worst Case GSV (l/hr) 
Worst Case Characteristic 
Situation 

BH1 0.894 3 1.173 3 

BH5 0 1 0.406 2 

BH10 0.185 2** 0.660 2 

BH11 0 1 0.024 2* 

BH16 0.019 2** 0.756 3 

BH17 0 1 0.551 2 

BH19 0.001 1 0.361 2 









 
 
 

 

 

Sweco | Ground Investigation Report (GIR) Beauly 400kV Switching and HVDC Convertor Station 

Project Number LT459 

Date 04/06/2024 Ver Rev 01 - Final  

Document reference LT459-SWE-XX-XX-T-Z-0000-GIR_Rev1 

 

 

 
 53 

Given the absence of made ground at the Site and the placement of any proposed utilities, in natural ground, 
the risk is considered to be Low.  

Overall risk (current use): Low  

Overall risk (future use): Low  
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In accordance with DMRB Managing Geotechnical Risk CD 622, a Geotechnical Risk Register has been 
established for the project to identify potential hazards, the probability of the hazard occurring, its impact and 
risk rating. 

This preliminary Geotechnical Risk Register presents potential hazards posed in the design and construction 
of the proposed structures following the recent 2023 ground investigation. 

The Risk Rating is defined by the following relationship: 

Risk Rating = Probability x Impact 

The Geotechnical Risk Register uses the criteria in Table 9-1 to score the probability and impact of a hazard, 
the product of which determines the risk rating. The risk rating assessment process is detailed . 

9 Geotechnical Risk Register 
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Ref No. Hazard Consequence 
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Design Measures 
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R
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k 

Risk 
Categorisation 

measures for dealing with unexpected ACMs shall be  
detailed in the Contractors EPDC, CPP and CEMP. 

9 Materials 
management 

Surplus or unsuitable (e.g. contaminated) material 
requiring off-site disposal and imported material 
being required as a result of materials shortfall. Risk 
to programme and increased cost due to testing and 
disposal requirements 

Disposal of unsuitable materials. 

Limited proportion of site-won fill suitable for re-use 
within the scheme- increase cost. 

3 3 9 Earthworks design should be undertaken to create 
earthworks balance as far as possible and reduce the need 
for off-site disposal and/or import of material to site. 
Inclusion of contingency for waste classification testing and 
material import testing. 

Preliminary material re-use assessment suggest the 
majority of site-won fills will be (geotechnically and 
chemically) suitable for re-use in the works. 

Given the founding strata it is considered that limited dig 
and replace for platform construction will be required and 
earthworks have been minimised as far as possible to 
reduce waste generation. With supporting geotechnical 
testing in accordance with Series 600/ 800 requirements 
and SSEN earthworks specification.   

2 3 6 Low 

10 Variable ground 
conditions - variable/ 
unknown 
consistency/density/ 
depth of natural 
superficial soils 

Ground parameters not accurately representing the 
ground conditions encountered with GI resulting in 
instability and potential equipment toppling. 

Collapse of excavations 

Differential settlement at structures, buried services. 

2 4 8 Suitable geotechnical and environmental testing has been 
carried out to inform ground conditions and consistency 
across the large plan area of the development site.  

Initial interpretations of strata depth ranges across the site, 
with a pro-active method of identifying superficial depths on 
site during construction (Contractor).  

1 4 4 Low 
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Ref No. Hazard Consequence 
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Design Measures 

Li
ke

lih
oo

d 

S
ev

er
ity

 

R
is

k 

Risk 
Categorisation 

It is anticipated that the bulk of excavation is likely to be within 
more intact bedrock (Zones 3 & 4), and for these conditions 
preliminary design batters of 1V:1.5H are considered 
reasonable.  

Where localised areas of weathered and partially 
disintegrated bedrock (Zones 1 & 2) are encountered at depth 
and where highly weathered Conglomerate (Zone 1) is 
encountered near rockhead; cut slopes formed in these 
deposits are likely to require local slope slackening to a safe 
angle to provide long-term stability. Additional stabilisation 
measures such as rock bolts and anchors may be required 
where it is impractical or where there is insufficient space to 
achieve design batters. 

It is proposed that that all exposed rock faces are netted to 
mitigate against the risk of rockfall. A minimum offset of 7m 
has been allowed in preliminary design between the toe of 
the rock cuts and the platform boundary fence which is 
considered sufficient to allow for provision of rockfall traps if 
deemed necessary. 

Additionally the use of stabilisation measures to mitigate the 
potential for rockfall and address possible kinematic rock 
slope instability during both temporary and permanent works 
may be required. These mitigation measures should be 
determined at detailed design.  
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Ref No. Hazard Consequence 
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Design Measures 
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Risk 
Categorisation 

It is expected that any soft or loose areas in the platform 
formation can be dealt with by excavation and replacement 
with acceptable fill., which is likely to be generated from site-
won sources.  

16 Working within deep 
excavations 

Serious injury/depth. Potential for excavation 
collapse. Delays to construction programme 

3 4 12 Expert guidance from a Temporary Works specialist 
regarding the design of all excavation support systems is 
recommended, including the choice of an appropriate 
dewatering system  

1 4 4 Low 

17 Difficulty of 
excavation; risk of 
overbreak within rock 

Programme delays and increased costs. 3 3 9 A preliminary assessment of the excavatability of the rock 
mass has been undertaken (refer to Section 6.3 for details) 
based on rock strength data (UCS) and interpolated fracture 
spacing derived from drilling records (RQD). This 
assessment suggests a wide range of excavation classes 
will be applicable.  

It is anticipated that near-surface highly weathered rock will 
likely classify as hard digging to easy ripping, and that 
partially weathered rock will likely classify as hard to very 
hard ripping. Where fresh unweathered bedrock with a high 
fracture spacing is encountered at depth this may not be 
rippable and may potentially require hydraulic breaking 

Trail excavations to be undertaken by Contractor to 
determine size of plant required and any requirement for 
pre-splitting 

2 3 6 Low 
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