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Soil Properties  Numerous in-situ and laboratory tests were undertaken on each stratum to determine 
the characteristic properties of the respective geological deposits across the IGET 
site.  

MG is characterised by heterogeneous material content and variable engineering 
properties.  

TFD generally comprises a firm layer at the top (average 1m thick) of moderate shear 
strength and high compressibility, underlain by a significantly softer clay 
characterised by low shear strength and high compressibility. 

GTD generally comprise firm or stiff cohesive soils, characterised by moderate to 
high shear strength and low to medium compressibility. At the base of this stratum, 
a granular layer was recorded, comprising primarily medium dense sand.  

FCF comprises a weak high density chalk with closely spaced fractures and a top 
weathered layer (average 2.3m thick) which is structureless. 

Rock Properties A regime of point load testing and UCS testing together with SPTs has been 
completed on the chalk bedrock across the three sites. The laboratory testing 
confirmed on-site observations that the Flamborough Chalk Formation is very weak 
to weak with low UCS values being recorded. On-site observations indicated the 
chalk as weak, high density with closely spaced fractures. 

Groundwater Level Shallow groundwater is present in the Made Ground particularly in the East Site, with 
levels varying between +1.40m OD and +3.60m OD. Similar levels were also 
measured in the Tidal Flat Deposits (+1.60m OD and +3.97m OD) in the East Site. 
However, lower groundwater levels were recorded in the Tidal Flat Deposits in the 
West Site where it varied between +0m OD and +1.50m OD. The available data from 
the Tidal Flat Deposits indicated a north easterly groundwater flow direction towards 
the Estuary. 

The monitored groundwater level in the granular Glacial Till Deposits suggest similar 
levels compared with the recorded levels in the Made Ground and Tidal Flat 
Deposits. Groundwater levels in the Glacial Till Deposits ranged between +1.70m 
OD and +2.65m OD during the monitoring period (January 2023 to March 2023). 

Artesian conditions exist within both the Glacial Till Deposits and the underlying 
Chalk aquifer at the West Site, where groundwater levels ranged between +1.35m 
OD and +1.90m OD. The piezometric heads in the Glacial Till and Chalk aquifer were 
between +1.40m OD and +2.51m OD, equivalent to approximately 0.5m AGL (Above 
Ground Level). At the East Site, artesian conditions were not observed with the 
groundwater levels in the Glacial Till varying from 1.8m OD to 2.6m OD and in the 
Chalk between 0.7m OD and 3.1m OD. It should be noted that the current ground 
levels at the East Site are also generally slightly higher than those at the west site by 
approximately 2m.  

Groundwater level in the Chalk aquifer across the site is also potentially impacted by 
tidal influence from the Estuary (see Appendix B, Figures B3 and B4). However, there 
is limited monitoring data available to confirm this. 

The measured hydraulic conductivity values from field tests in the Glacial Till and the 
Chalk aquifer are typical of the strata and also consistent with literature values for 
matrix intergranular hydraulic conductivity values (2.8x10-5 to 2.6x10-4 m/s in the 
Chalk). However, Chalk permeability can vary significantly with the presence of 
fractures which is the dominant groundwater flow mechanism in the aquifer due to 
the higher secondary permeability.   

Groundwater head will need to be controlled during the construction phase due to 
the shallow levels and in particularly due to the artesian conditions to maintain dry 
working conditions. Structures should be designed accordingly to minimise the risk 
of heave due to artesian conditions. It is recommended that groundwater monitoring 
is undertaken during and post construction phases.  

Soil contamination The soil chemical analysis results obtained from sampling were screened against the 
Generic Assessment Criteria (GAC) for a commercial / industrial end use to provide 
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https://www.gov.uk/government/publications/protect-groundwater-and-prevent-groundwater-pollution/protect-groundwater-and-prevent-groundwater-pollution
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Risk No Hazard Source Consequence 

Risk before 
Mitigation Possible Mitigation Measures 

Risk after 
Mitigation 

L S R L S R 

GEO 007 High groundwater table 
Investigations indicate a shallow groundwater 
table across all three site, up to 1m bgl.  

Flooding of excavations.  
Buoyant uplift of structures below 
groundwater table. 

3 2 6 

Provision of groundwater control in 
temporary works design. 
Conservative approach to be taken at 
design stage in selecting groundwater level.  
Buoyant uplift design checks to be 
undertaken for structures below 
groundwater table. 
Additional groundwater monitoring before 
and during construction. 

1 2 2 

GEO008 
Artesian 
Groundwater  
 

Groundwater monitoring indicates the 
presence of artesian groundwater conditions 
in Chalk and potentially the permeable layers 
of the Glacial Till particularly in the West Site 

Groundwater under artesian pressure 
expected to be encountered during 
construction of piled foundations.  
Basal instability of open pile shafts. 
Potential for uplift on the underside of 
deep excavations 

3 2 6 

Provision of groundwater control in 
temporary works design. 
Conservative approach to be taken at 
design stage in selecting groundwater level 
to ensure artesian conditions are considered 
accordingly.  
Additional groundwater monitoring before 
and during construction. 

2 2 4 

GEO 009 
Existing Underground and 
Overhead Services at 
proposed site of works 

Existing known or unknown services that 
could impact site construction works, site 
clearance and Sste set-up (compound, haul 
roads etc.) 

Increased cost and delay to divert or 
lower services;  

H&S impact during any excavations 
during construction;   

Scheme design alterations to avoid 
overhead/underground services.  

4 4 16 

Obtain up to date service plans and records;  

Design proposed scheme to minimise 
impact on existing services.  
PAS type B to D surveys to be undertaken 
prior to commencement of any works. 
 

2 4 8 
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Ammonia Storage Area
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