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Glossary 

Term Description 

Bathymetric The study of the underwater depth of water bodies 
(including seas, lakes, and rivers). 

BP Abbreviation of Before Present, used in radiocarbon dating 

Chronostratigraphy The application of time to sequences of rock layers to 
understand their ages. 

Geoarchaeology The application of earth science principles and techniques 
to the understanding of the archaeological record. 

GDBA Geoarchaeological Desk-Based Assessment. 

Glacio-eustatic sea level 
shifts 

Global sea-level changes resulting from changes in the 
volume of terrestrial glacial ice. 

Glacio-isostatic  The reactionary movement of land masses following the 
removal of glacial ice. 

Interstadial A period of less cold climate during a glacial period, seeing 
the reduction of ice volume and the retreat of glaciers. 

Ka Abbreviation of thousand years ago. 

Kettle Hole A depression formed by the melting of a sediment-locked 
block of isolated ice left behind by a retreating glacier. 

Lacustrine Pertaining to lakes. 

NCA National Character Area- a modern geographical 
subdivision of England based on a combination of features, 
including landscape, geology, and economic activity. 

NWWS North West Wetlands Survey. 

Palustrine Inland freshwater wetland, dominated by vegetation. 

RSL Abbreviation of Relative Sea Level. 

Stadial A period of cold climate during a glacial period seeing the 
accumulation of ice and the advance of glaciers. 
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Executive Summary 

Purpose of this report 

This document is a Geoarchaeological Desk Based Assessment (GDBA), which aims to 
assess the geoarchaeological potential of the landscape within the HyNet North West 
Hydrogen Pipeline Project (henceforth, the Project). This assessment aims to provide a 
high-level baseline review, broadly characterising the topography, bedrock geology and 
associated superficial sediment sequences likely to be encountered across the scheme, 
examining regional models of landscape evolution, LiDAR data, geological mapping and 
the distribution of historical borehole data. Overall, the assessment aims to provide an 
initial qualitative evaluation of geoarchaeological, and palaeoenvironmental potential, with 
specific reference to depositional environments which may conceal and preserve 
archaeological sites in waterlogged conditions. The GDBA was prepared to inform the 
scope of planned geophysical survey, other archaeological evaluation, and form the basis 
of a detailed deposit model.  

The GDBA also incorporates the results of project specific geotechnical interventions 
(boreholes and test pits) carried out in 2022, some of which were the subject of on-site 
monitoring by a geoarchaeologist. Those works enabled some deposit modelling, which is 
also included here. 

For the purposes of assessment, the approximately 100km route of the Project was 
divided up into its four major components (the North, South, East, and West Corridors) 
emanating from a Central Hub, plus several spurs, the largest being the Runcorn and 
Warrington Spurs. These components have been sub-divided into Geoarchaeological 
Character Zones (GCZs) that have been categorised as part of this assessment. The 
geoarchaeological potential and significance of each zone has been described, with an 
attribution of low, medium, or high potential. 

Zones with highest potential are typically low-lying or on the margins of several landforms 
or geologies. They generally contain deposits associated with tidal flats, peat, alluvium, 
and river terraces within existing and former floodplains. Away from the main river valleys, 
high geoarchaeological and palaeoenvironmental potential can often be attributed to peat 
deposits accumulated within former glacial hollows, and to aeolian sands, which have the 
potential to seal buried land surfaces. Zones considered to have more limited 
geoarchaeological potential tend to be dominated by outcrops of bedrock, glacial sands 
and gravel, and till, albeit that some such regions can still retain deeply stratified land 
surfaces and organic deposits, especially where associated with certain geomorphological 
traits, such as water courses. 

The GDBA considers the extent and quality of existing British Geological Survey (BGS) 
borehole data as a means of constructing deposit models. It has highlighted that there are 
significant gaps in the geoarchaeological and palaeoenvironmental knowledge of the area 
within and immediately around the Draft Order Limits. 
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Annex 6F1 (Figures) 
 
 

Figure 1 Site location  
Figure 2 Location of Detail Figures showing National Character Areas (from Natural England)  
Figure 3a Central Hub and Inner Sections: Solid Geology  
Figure 3b Central Hub and Inner Sections: Superficial Geology  
Figure 3c Central Hub and Inner Sections: LiDAR Digital Terrain Model, illustrating elevation (yellow and brown are 

high ground, green and blue are low) and hillshade (altitude, 45 degrees; vertical exaggeration, x6; azimuth, 
315 degrees)  

Figure 4a North Corridor, Middle Section: Solid Geology  
Figure 4b North Corridor, Middle Section: Superficial Geology   
Figure 4c North Corridor, Middle Section LiDAR DTM Areas Illustrating elevation (yellow and brown are high ground, 

green and blue are low) and hillshade (altitude, 45 degrees; vertical exaggeration, x6; azimuth, 315 degrees  
Figure 5a North Corridor, Outer Section: Solid Geology   
Figure 5b North Corridor, Outer Section: Superficial Geology   
Figure 5c North Corridor, Outer Section: LiDAR DTM Illustrating elevation (yellow and brown are high ground, green 

and blue are low) and hillshade (altitude, 45 degrees; vertical exaggeration, x6; azimuth, 315 degrees   
Figure 6a Warrington Spur: Solid Geology   
Figure 6b Warrington Spur: Superficial Geology   
Figure 6c Warrington Spur: LiDAR DTM Illustrating elevation (yellow and brown are high ground, green and blue are 

low) and hillshade (altitude, 45 degrees; vertical exaggeration, x6; azimuth, 315 degrees)   
Figure 7a West Corridor, Middle Section and Runcorn Spur: Solid Geology   
Figure 7b West Corridor, Middle Section and Runcorn Spur: Superficial Geology   
Figure 7c West Corridor, Middle Section and Runcorn Spur: LiDAR DTM Illustrating elevation (yellow and brown are 

high ground, green and blue are low) and hillshade (altitude, 45 degrees; vertical exaggeration, x6; azimuth, 
315 degrees   

Figure 8a West Corridor, Outer Section: Solid Geology   
Figure 8b West Corridor, Outer Section: Superficial Geology   
Figure 8c West Corridor, Outer Section: LiDAR DTM Illustrating elevation (yellow and brown are high ground, green 

and blue are low) and hillshade (altitude, 45 degrees; vertical exaggeration, x6; azimuth, 315 degrees   
Figure 9a South Corridor, Middle Section and Northwich Spur: Solid Geology   
Figure 9b South Corridor, Middle Section and Northwich Spur: Superficial Geology   
Figure 9c South Corridor, Middle Section and Northwich Spur: LiDAR DTM Illustrating elevation (yellow and brown are 

high ground, green and blue are low) and hillshade (altitude, 45 degrees; vertical exaggeration, x6; azimuth, 
315 degrees   

Figure 10a South Corridor, Outer Section: Solid Geology   
Figure 10b South Corridor, Outer Section: Superficial Geology   
Figure 10c South Corridor, Outer Section: LiDAR DTM Illustrating elevation (yellow and brown are high ground, green 

and blue are low) and hillshade (altitude, 45 degrees; vertical exaggeration, x6; azimuth, 315 degrees   
Figure 11a East Corridor, Hubward Middle Section: Solid Geology   
Figure 11b East Corridor, Hubward Middle Section: Superficial Geology   
Figure 11c East Corridor, Hubward Middle Section: LiDAR DTM Illustrating elevation (yellow and brown are high 

ground, green and blue are low) and hillshade (altitude, 45 degrees; vertical exaggeration, x6; azimuth, 315 
degrees   

Figure 12a East Corridor, Outer Middle Section: Solid Geology   
Figure 12b East Corridor, Outer Middle Section: Superficial Geology   
Figure 12c East Corridor, Outer Middle Section: LiDAR DTM, illustrating elevation (yellow and brown are high ground, 

green and blue are low) and hillshade (altitude, 45 degrees; vertical exaggeration, x6; azimuth, 315 
degrees)   

Figure 13a East Corridor, Outer Section: Solid Geology   
Figure 13b East Corridor, Outer Section: Superficial Geology   
Figure 13c East Corridor, Outer Section: LiDAR DTM Illustrating elevation (yellow and brown are high ground, green 

and blue are low) and hillshade (altitude, 45 degrees; vertical exaggeration, x6; azimuth, 315 degrees   
Figure 14 Location of transects 1-3, North Corridor, Middle Section    
Figure 15 Transect 1 borehole profiles   
Figure 16 Transects 2 and 3, borehole profiles 
Figure 17 Location of transects 4-8, West Corridor, Middle and Outer Sections    
Figure 18 Transect 4, borehole profiles   
Figure 19 Transects 5-7 borehole profiles   
Figure 20 Transect 8, borehole profiles   
Figure 21 Location of project specific geotechnical interventions (2022)   
Figure 22 Areas of geoarchaeological potential   
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North Corridor  and Warrington and St Helens Spurs  

The North Corridor extends broadly due north from the Central Hub, crossing first the 
Bridgwater Canal and then the Manchester Ship Canal at Higher Walton and 
Moore. The route then heads in a more north-westerly direction, crossing the River 
Mersey between Cuerdley and Penketh. From Sutton Manor, the route takes a 
more northerly direction, culminating roughly 1km south-east of St Helens. The 
route of the North Corridor passes through the three main NCAs relevant to the 
project. 

The Warrington Spur splits from the North Corridor at Higher Walton. It extends to the 
east, passing through the built-up areas of Wilderspool and Westy, generally on 
the south bank of the River Mersey and always on the north side of the 
Manchester Ship Canal. The St Helens Spur and Clock Face Spur both lead from 
the Clock Face HAGI.  

West Corridor  and Runcorn /Rocksavage  Spur  

The West Corridor of the Draft Order Limits would start at the Hydrogen Production Plant 
HAGI (HPP HAGI) at Stanlow with the pipeline running north-east to the 
Rocksavage HAGI and then south-east to the Central Hub HAGI. The Runcorn 
Spur crosses the Weaver Navigation and extends roughly 2km between the 
Runcorn HAGI and Weston. The route of the West Corridor passes through the 
Shropshire, Cheshire, and Staffordshire Plain NCA and the Mersey Valley NCA. 

South Corridor  

The South Corridor largely traverses agricultural land. Heading due south, it crosses the 
River Weaver/Weaver Navigation at Dutton Locks, just to the south of Bartington, 
and then the Handforth Brook, to the west of Weaverham. From Gorstage it 
follows a more south-easterly direction, and again crosses the Weaver in the 
vicinity of Moulton. From there it heads east to the Hydrogen Storage Facility at 
Whatcroft, crossing on the way the River Dane, the Trent and Mersey Canal, and 
the Puddinglake Brook. The route of the South Corridor lies within the Shropshire, 
Cheshire, and Staffordshire Plain NCA. 

East Corridor  and Warburton and Partington Spurs  

The East Corridor extends in a north-easterly direction, culminating at the Pilkington HAGI, 
and continuing for a little way as the Partington Spur in an industrial area of 
Carrington, on the south-western outskirts of Manchester. Otherwise, the 
landscape traversed is overwhelmingly rural, and the route crosses the Whitley 
Brook, the Gale Brook, the Crowley Brook, the Bridgewater Canal, the Agden 
Brook, the River Bollin, the Old Bollin (just to the north of which lies the short 
Warburton Spur and HAGI), the Caldwell Brook, and the Red Brook. Much of the 
route of the East corridor passes through the Shropshire, Cheshire, and 
Staffordshire Plain NCA. Its most easterly end, however, traverses the Mersey 
Valley NCA. 
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National Character Areas  

The Lancashire Coal Measures   

The Lancashire Coal Measures NCA is characterised by farmland, scattered urban 
centres, and former and current extraction industries (Natural England 2013a). 
Although much of the NCA is underlain by coal measures, the solid geology of the 
area of the Project is dominated by Triassic sandstone. The landscape within the 
Lancashire Coal Measures NCA comprises gentle hills and valleys, with elevation 
ranging from 179m OD at Billinge Hill, to 11m OD towards the lowlands of the 
Mersey Valley (Section 0). Large deposits of peat have accumulated in 
depressions and basins in many of the lower and flatter areas. Much of the peat in 
the area has been subjected to peat cutting and agricultural improvement since 
the 12th century, leaving black peaty soils and a network of drainage ditches. 
Remnants of some lowland raised mires have survived, however, such as the 
Sites of Special Scientific Interest (SSSI) at Red Moss (Horwich, Greater 
Manchester) and Highfield Moss (Wigan; Natural England 2013a). 

The Mersey Valle y 

The Mersey Valley NCA covers the wide low-lying valley, estuary, and tributaries of the 
River Mersey, which extends from the mosslands west of Manchester to the wide 
estuary with intertidal mudflats, salt-marshes and low exposed cliffs to the west 
(Natural England 2013b). The area has an average elevation of 23m OD, which 
rises to 144m OD towards the Cheshire Sandstone Ridge. The Mersey becomes 
estuarine between Warrington and Runcorn, where tidal influence increases and 
there is a transition between freshwater and marine habitats. The area either side 
of the river and estuary is a focus for industrial development and urban areas and 
has a dense network of communication routes. High-quality arable and pastoral 
farmland exists away from these developed areas. 

The underlying geology comprises Triassic Sandstone, with extensive areas of drift 
geology and marine and freshwater alluvium, which are bordered in places by 
blown sand. The Mersey Valley is significant for its concentration of lowland fens 
and raised bogs, which developed in hollows during the early part of the Post-
Glacial period. While much of this peat has been lost to 20th century development 
and agricultural improvement, remnants have survived and form the internationally 
recognised Manchester Mosses Special Areas of Conservation (SAC). To the west 
of Manchester, these include the extensive area of Chat Moss, just to the north of 
the Project, and Carrington Moss, which is traversed by the East Corridor. 
Prehistoric settlement has been located close to the River Mersey, its tributaries, 
and on minor promontories (Natural England 2013b). Very few prehistoric finds 
have been recovered from the Manchester Moss complex, which may partly be 
explained by the very early development and subsequent spread of these boggy 
areas roughly 7000 years ago. Any evidence for earlier prehistoric activity is likely 
to be buried by considerable depths of peat, which, at its deepest, reach up to 7m 
(Howard-Davies et al 1988). Subsequent settlement appears to have avoided 
these large areas of peat land (ibid; Natural England 2013b). 
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The Shropshire, Cheshire, and Staffordshire Plain  

The Shropshire, Cheshire, and Staffordshire Plain NCA is a flat and gently undulating plain 
dominated by thick glacial deposits of sands and boulder clay; there are numerous 
glacial landforms, with ponds and meres developing in natural depressions. 
Subsequent colonisation of vegetation during the Post-Glacial period has created 
large areas of bog, which make up the nationally important Midlands Meres and 
Mosses complex, several having been designated SSSI and National Nature 
Reserve (NNR) status. The low-lying plain, which ranges in elevation from 
between 20 to 50m OD, is punctuated by a series of low, but prominent Triassic 
sandstone ridges, including the Cheshire Sandstone Ridge, which have been the 
foci for Iron Age settlement (Natural England 2014a&b, and below). 

Although relatively flat, the area is a watershed for several major rivers and their 
tributaries, including the Rivers Dane, Weaver, and Gowy, which meander 
northwards to the River Mersey. The floodplains of many of these rivers have 
created rich grazing land, with alluvial marshes and hay meadows. There are well-
defined examples of historic land use, including medieval dispersed settlement, 
ridge and furrow agricultural earthworks, and moated houses. Today, the plain is 
scattered with regularly spaced large farmsteads, dispersed hamlets, market 
towns, and larger settlements, and there are numerous feeder reservoirs and 
canals (Natural England 2014). The area is nationally important for its sources of 
inland silica sand and salt, and has a rich history of salt extraction, which dates 
back to the Roman period; most notably those at Nantwich and Middlewich 
(Philpott 2008). 

The Cheshire Sandstone Ridge  

The Cheshire Sandstone Ridge NCA appears as a group of small, but prominent hills, 
which rise sharply from the surrounding lowlands of the Shropshire, Cheshire and 
Staffordshire NCA, and the Mersey Valley NCA to the north-west. Elevation 
ranges from 4m OD, where it joins the lowlands, to 227m OD at Raw Head in the 
Peckforton Hills. The Sandstone Ridge is made up of Triassic Sandstone and 
conglomerate of the Sherwood Sandstone Group, whilst thick layers of Glacial Till 
and Glaciofluvial sands and gravels cover the lower slopes. The relatively high 
elevation and outlook provided by the ridge means that it has been the focus for 
several prehistoric sites and defensive fortifications. The Sandstone Trail, which 
stretches from Frodsham in the north, to Whitchurch in the south, follows a route 
which used to link the many Iron-Age hill forts prevalent on the ridge. The NCA is 
sparsely populated and comprises a dispersed settlement pattern of farmland, 
villages, and hamlets. Place-name evidence indicates the presence of former deer 
parks, and remnants of a vast Royal Hunting Forest still survives at Delamere in 
the north. The ridge has many designated nature conservation sites, including 
Bickerton Hill SSSI, which contains the largest area of surviving lowland heath in 
Cheshire. 
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Archaeological Background  

The archaeological resource on the Project, both known, and potential, is vast, and is 
considered thoroughly in the Archaeological Desk Based Assessment (Appendix 
6A). It is not proposed to duplicate elements of that very detailed document. 
Rather, the following sections are abstracted from the Archaeology DBA and 
provide a brief summary pertinent to the present GDBA. It utilises the same 
abbreviations as the Archaeology DBA to ease cross-referencing with that 
document (for example, the prefixes HCH and HGM refer to Historic Landscape 
Characterisation Areas in Cheshire and Greater Manchester, respectively, whilst 
the prefixes MCH, MGM, and MME represent specific sites on the Cheshire, 
Greater Manchester, and Merseyside Historic Environment Records, respectively; 
those prefixed NHLE are Scheduled Monuments appearing on the National 
Heritage List for England). As such, there is a focus on the potential prehistoric, 
Roman, and early medieval remains. Evidence of medieval, post-medieval, and 
industrial-period activity is so copious as to defy meaningful summary. 

The earliest remains identified on, or near the Project are of Mesolithic date, and were 
found along the West Corridor, around the Mersey Estuary. They include flint 
artefacts from peat deposits on the tidal flats of Helsby Marsh, in the vicinity of 
Elton, at the far western end of the corridor (HCH3913; RSK 2017). Bronze-Age 
material has been recovered from the same deposits (ibid). A flint scatter, thought 
to be of Mesolithic date, was identified by fieldwalking at Sutton Weaver, near 
Frodsham (MCH8107, HCH1169), with another, undated, scatter at Sutton Hall 
Golf Club (MCH8062). A little to the east, on the North Corridor at Daresbury, 
fieldwork has uncovered lithic scatters thought to represent Neolithic or Bronze-
Age activity (L-P Archaeology 2021) from an area of higher ground overlooking the 
confluence of the Keckwith Brook and the Mersey (HCH12990). Further to the 
east, a stone axe was found near Antrobus (MCH8431, HCH1358), between the 
Whitley and Gale Brooks on the East Corridor. North of the Mersey, undated lithics 
have been identified at Lea Green, which is bounded by the Pendlebury Brook 
(MME14814, HCH 18766), near the Warrington end of the North Corridor. Located 
1km to the north of the Draft Order Limits of the South Corridor as it skirts around 
Bostock Green, a significant Mesolithic site was identified in association with peat 
deposits at Church Moss, Davenham Manchester University Archaeological Unit 
(1995a; 1995b). 

Further activity more firmly attributed to the Bronze Age takes the form of barrows, burials, 
and chance finds of bronze artefacts, with the latter potentially deposited in watery 
places rather than casually discarded. On the West Corridor there are possible 
round barrows overlooking the lower reaches of the River Weaver at Sutton 
Weaver (MCH8218 and MCH8219; HCH1169), and to the west of Aston 
(MCH16127; HCH1226). Occupying a similar vantage point to the north, a Bronze-
Age inhumation vessel (MCH5995) was found on the site of the Rocksavage 
Power Station (Runcorn Spur). Higher up the Mersey Valley, an isolated Bronze-
Age burial was discovered close to Louchers Lane, Warrington (MCH8568) whilst 
to the south of the town, a Bronze-Age axe was found within or near the old 
channel of the Mersey (MCH8806, HCH12871; HCH12876). Further east, there is 
a scheduled bowl barrow at Antrobus (NHLE 1011166, HCH1285), whilst on the 
South Corridor, a Bronze-Age axe was found in ploughsoil at Weaverham 
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Corridor). The East Corridor crosses the route of the North Cheshire Ridge Roman 
Road (MCH9506; now the modern A50) between High Legh and Sworton Heath 
(HCH9445; HCH9429; HCH9408), whilst a putative route of the Cotebrook to 
Cuddington Roman road (MCH8018) is crossed by the South Corridor at 
Weaverham (HCH1726). At Hartford, the South Corridor also crosses that part of 
Watling Street that passes between Chester and Nantwich before heading to 
Manchester (HCH1606; HCH64); Nevell and Fielding 2005; Newman 2016, 30). 

Evidence for Early Medieval activity is primarily provided by place names and references 
in Domesday Book, together with a few chance finds. One such find of particular 
note was made in southern Warrington, during construction works in the 1930s: a 
logboat of possible early medieval date was found in a silted-up creek which 
flowed to the River Mersey through former marshland (MCH8766, HCH13376). 
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Theme Period Research Question 

Roman �³�5���������:�K�D�W���L�V���R�X�U���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���U�L�Y�H�U���Q�D�Y�L�J�D�E�L�O�L�W�\��
�D�Q�G���S�R�W�H�Q�W�L�D�O���S�R�U�W���G�H�Y�H�O�R�S�P�H�Q�W�"�´ 

Post-
Medieval 

�³�3�0������ How can archaeology inform our understanding 
of climatic events (such as the Little Ice Age) and 
�U�L�Y�H�U���H�V�W�X�D�U�L�Q�H���V�L�O�W�L�Q�J���G�X�U�L�Q�J���W�K�L�V���S�H�U�L�R�G�"�´ 

�³�3�0����- How does coastal exploitation during the Post-
Medieval period affect the wider environment and 
�F�O�L�P�D�W�H�"�´ 

Land Use and 
Environment 

Overarching 
multi-period 

�³�*�6���������+�R�Z���G�L�G���S�H�R�S�O�H���H�[�S�O�R�L�W���F�R�D�V�W�D�O���D�Q�G���P�D�U�L�Q�H��
�U�H�V�R�X�U�F�H�V���D�Q�G���G�L�G���W�K�L�V���F�K�D�Q�J�H���W�K�U�R�X�J�K���W�L�P�H�"�´ 

Settlement and 
Land use 

Prehistory �³�3�+���������+�R�Z���F�D�Q���Z�H���L�G�H�Q�W�L�I�\���S�U�H�Y�L�R�X�V�O�\���X�Q�N�Q�R�Z�Q��
�S�U�H�K�L�V�W�R�U�L�F���V�L�W�H�V�"�´ 

�³�3�+���������+�R�Z���F�D�Q���Z�H���E�H�W�W�H�U���X�Q�G�H�U�V�W�D�Q�G���W�K�H���G�L�V�W�U�L�E�X�W�L�R�Q��
�R�I���S�U�H�K�L�V�W�R�U�L�F���D�U�F�K�D�H�R�O�R�J�\�"�´ Considers development of 
landscape studies for the investigation of prehistoric 
settlement location by using Historic Landscape 
Characterisation (HLC) data, synthesising disparate 
data sets, and using Historic Environment Records 
(HER). 

PH27: How did people exploit different parts of the 
�Z�L�G�H�U���O�D�Q�G�V�F�D�S�H�V���Z�K�H�Q���W�K�H�\���P�R�Y�H�G���D�U�R�X�Q�G�"�´ 
Considers use of geophysical surveys along with 
LiDAR to identify topographical and structural changes 
to sites. 

�³�3�+���������:�K�D�W���D�F�W�L�Y�L�W�L�H�V���Z�H�U�H���X�Q�G�H�U�W�D�N�H�Q���G�X�U�L�Q�J���W�K�H��
�3�D�O�D�H�R�O�L�W�K�L�F���L�Q���W�K�H���1�R�U�W�K���:�H�V�W�"�´ Notes a need for 
targeted examination of possible palaeolithic deposits, 
especially in Cheshire and Merseyside. 

Early 
Medieval 

�³�(�0���������+�R�Z���F�D�Q���Z�H���L�G�H�Q�W�L�I�\���F�K�D�Q�J�H�V���L�Q���O�D�Q�G�V�F�D�S�H���X�V�H��
�U�H�O�D�W�H�G���W�R���F�O�L�P�D�W�H���F�K�D�Q�J�H�"�´ Considers integrating 
palaeoecological and archaeological data to investigate 
how peoples use of the landscape altered it and try to 
distinguish changes relating to climate from changes 
related to humans. 
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Aims of the Geoarchaeological  Work  

The Geoarchaeological programme is an iterative, multi-stage process and, as such, has 
several very basic aims: 

i. to identify areas (e.g. wetland ecotonal zones) considered to have high 
potential to preserve archaeological remains stratified within sediment 
sequences based on palaeotopography and to consider associated 
environments of deposition and taphonomy; 

ii. to provide baseline data which may contextualise future detailed deposit 
modelling. This will be based on Ground Investigation (GI) data and will 
contribute to a more detailed understanding, both locally and more regionally, 
of sediment sequences and geomorphological features and their 
archaeological potential; 

iii. beyond predicting the potential location of buried archaeological remains 
during evaluation, this GDBA is intended to provide the baseline data that will 
be used to inform further survey and develop an integrated archaeological 
and palaeoenvironmental landscape model for the duration of the project; 

iv. to record primary data in the field and laboratory during GI works that can be 
fed into deposit models and improve an understanding of the 
geoarchaeological resource; 

v. to enhance the deposit model throughout a staged programme of 
archaeological works, culminating in a detailed understanding of cultural and 
natural landscape relationships; and 

vi. in the longer term, to contribute to a better understanding of the value of 
geoarchaeological work in the regional planning process.  

Within the parameters of the geoarchaeological works, those aims are addressed through 
the following objectives, which are to: 

�z review published geoarchaeological and significant palaeoenvironmental data 
relevant to the Project; 

�z provide mapped geological and superficial data relevant to the Project, to 
characterise the sediments; 

�z examine topographical and LiDAR data to identify features such as 
palaeochannels and gravel/bedrock islands; 

�z assess availability of BGS borehole/trial pit interventions that could be used to 
construct a geoarchaeological model. This initial desk-based visual 
assessment will be able to identify whether there are any high- to medium-
priority zones where the data are of sufficient quality and density to be 
incorporated into a more detailed sub-surface deposit model alongside 
borehole data from previous infrastructure projects as well as project related GI 
data when they become available;  

�z highlight any geoarchaeologically significant zones or deposits, in order to 
target superficial deposits in areas that may hold potential for recovery of 
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archaeological remains and could be prioritized during a future watching brief 
on GI works; 

�z highlight areas of uncertainty that lack lithostratigraphic data (either superficial 
mapping and/or BGS GI data) and LiDAR data, and to make recommendations 
that would result in greater data coverage, in order to develop a more 
comprehensive deposit model; 

�z undertake a geoarchaeological watching brief of selected GI works and, where 
appropriate, examine and record sediment samples from those investigations 
in the laboratory; and 

�z produce deposit models where data is sufficient to do so. 

Methodology  

Desk-based Assessment  

The GDBA comprised a review and integration of various forms of readily available 
information from within and immediately around the Draft Order Limits. Although 
the GDBA is primarily concerned with the deposits encountered directly within the 
Project boundaries and associated buffer zone, relevant geoarchaeological and 
palaeoenvironmental work from outside of the Draft Order Limits was also 
considered.  

The glacial chronostratigraphic profile of the region, through the Pleistocene and into the 
early Holocene, was reviewed to provide a framework for the various processes 
that have shaped the landscape seen today and, consequently, the setting for past 
human activity (presented in Section 3). Depositional changes associated with 
fluctuations in sea level of the neighbouring west coast were also considered, 
given these processes would have had a bearing not only on the type of 
landscapes and environments accessible to past populations, but also on how 
these landscapes became subsequently buried. 

The main database for survey of the superficial and bedrock geology is largely based on 
BGS (2022) mapping, with some localised detail available from the NWWS 
volumes. Historical BGS borehole data occur across the Project; however, the 
distribution is generally patchy, often sparse, and much of the data are denoted as 
confidential. The location of these are shown on appropriate maps. The quality of 
these data vary, and include records taken for deep geological exploration, which 
subsequently bypass the superficial deposits, or records for which no height above 
Ordnance Datum (or Mean Sea Level) is given, which renders them unsuitable for 
deposit modelling. A representative selection of the boreholes with publicly 
available information inside the Draft Order Limits, or within 500m of it, have been 
assessed, and those of stratigraphic value for production of a future deposit model 
are mentioned as appropriate through this report. Topographical maps and LiDAR 
images have been scrutinised, where available, to identify features of interest, and 
others that could mask or seal potentially important archaeology, including 
preliminary identification of possible topographic highs as well as palaeochannels. 
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The review of geoarchaeological and palaeoenvironmental studies relevant to the Project 
included reference to published data and information sourced from grey literature. 
Limited and localised geoarchaeological data are also available from some 
previous developer-led infrastructure investigations that have been undertaken 
within the vicinity of the Project. A search of the local Historic Environment 
Records (HER) indicates that most of the sites relevant to the Project come from 
Cheshire. Investigations at Ince Marshes (West Corridor; (ECH 5447 and ECH 
6863), and Wilderspool, near Warrington (Warrington Spur; (ECH 5669) led to 
detailed palaeoenvironmental analyses carried out by specialists (Huntley 2020). 

The assessment considered the geoarchaeological potential of each of the main 
components of the Project, in each case sub-dividing them into a series of discrete 
Geoarchaeological Character Zones (GCZ). The GCZ are generally defined by 
topographic features and/or major changes in drift geology so as to remain distinct 
and meaningful. As such, they vary in size and significance. Any significant areas 
where existing borehole data are of sufficient quality and density to be 
incorporated into a more detailed sub-surface deposit model are highlighted, as 
are any potentially significant areas with a lack of lithostratigraphic data.  

Watching Brief on Geotechnical Ground Investigation  

A programme of geotechnical ground investigation (GI), comprising deep cable percussion 
boreholes, shallow window sample boreholes, and test pits commenced in winter 
2022. The proposed schedule of works was reviewed and interventions falling 
within areas considered of high geoarchaeological potential, specifically related to 
outcrops of peat, Shirdley Hill Sand, and tidal flat deposits adjacent to the Mersey, 
were prioritised for on-site monitoring by a geoarchaeologist in order to 
supplement the standard geotechnical records with additional lithological detail. 
However, due to issues with the programme of works, site access and ecological 
constraints, only a proportion of the proposed work was carried out in 2022, and of 
those it was not possible to monitor all priority interventions detailed in Section 5 
(Fig 21). 

Preliminary Deposit Modelling  

Two areas of the route were currently considered to have sufficient BGS data in which to 
produce preliminary stratigraphic profiles (Transects 1-8, Figs 14-20). This 
includes the reclaimed marsh around Frodsham (West Corridor) and the Mersey 
Crossing (North Corridor). The lithological data from the BGS records was 
digitised into a spreadsheet and imported into geological modelling software 
(Rockworks20) for the purposes of stratigraphic correlation.  

The results of preliminary modelling have been integrated into the geoarchaeological 
assessment below (Section 4) and includes reference to a small amount of 
additional data currently available from project specific geotechnical interventions. 
It is noted both the locations of the geotechnical interventions and transects, 
particularly at the Mersey Crossing appear offset due to subsequent changes in 
the route alignment. 
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current levels, providing a large area of land linking Wales and North West 
England (ibid). The final inundation of the Bay proceeded relatively rapidly, 
reaching -7m OD by 7000 BP and more slowly thereafter (Chiverrell et al 2004; 
Tooley 1978) during which time an extensive inter-tidal zone developed (Fitch and 
Gaffney 2011). 

Investigations to model the Holocene evolution of the Mersey Estuary by the BGS between 
2000 and 2003 involved coring the tidal flat deposits at Ince Banks, an extensive 
saltmarsh located on the southern shore of the inner Mersey estuary traversed by 
the West Corridor (Figure 2). Several radiocarbon dates were obtained from peat 
sequences from these cores, which, in association with isotopic evidence and 
palaeoenvironmental analysis of pollen, foramininera and diatoms, permitted the 
Holocene evolution of the area to be reconstructed (Wilson 2004). 

The data suggest that rising water table levels coupled with ponding of riverine water may 
have developed as a response to rising relative sea level (RSL), resulting in 
deposition of freshwater peats. The peats have been dated at Helsby Marsh, to 
the early part of the Late Mesolithic Period, at 7350+/- 60 14C yr BP (Wilson 2004). 
As sea level continued to rise, an expansion of sub-tidal and intertidal zones 
reached as far inland as Helsby Marsh, approximately 2km inland of the estuary, 
organic sediments from which have been dated from 6800+/-50 14C yr BP (ibid). 

Marine conditions persisted at Helsby Marsh for 860 14C years, during which time RSL 
rose by approximately 1.13m. As the regional rate of sea-level rise slowed in the 
mid-Holocene, freshwater peat deposits expanded over former sub-tidal and 
intertidal surfaces, during the later Mesolithic Period, at 5940 +/- 40 14C yr BP. 
Terrestrial and semi-terrestrial conditions existed at Helsby Marsh for 
approximately 2700 14C yr BP. An increase in sediment influx into the estuary is 
recorded from about 4000 14C yr BP. This greater availability of sediment together 
with low rates of RSL rise, may have encouraged and maintained development of 
tidal flats from the later Bronze Age, from around 3220+/- 40 14C yr BP (ibid). 

The results concluded that the Holocene evolution of the Inner Mersey Estuary generally 
follows the tripartite pattern of estuary evolution common to other estuaries in the 
UK, which show early Holocene expansion followed by mid-Holocene contraction 
of the coastal zone driven by changes in the rate of regional RSL rise. This is then 
followed by the re-establishment of lower intertidal conditions, probably due to an 
increase in terrigenous sediment influx triggered by catchment disturbance during 
the late Holocene (ibid). 
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West Corridor and Runcorn /Rocksavage  Spur  

West Corridor  

The West Corridor (WC) is divided into six GCZ, labelled WC1-WC6 from east to west 
(Figures 3a-c, 7a-c, and 8a-c). Preliminary deposit modelling has been carried 
out across WC4, WC5 and WC6 (Transects 4-8, Figures 18-20). 

GCZ WC1: The easternmost GCZ, measures just 600m from the edge of the Central Hub 
at Northwich Road, to the eastern edge of the Weaver Valley. BGS superficial 
geology mapping (1:50,000) shows this initial stretch to be situated on Devensian 
Glaciofluvial Sheet Deposits (Figure 3b). This zone generally has little 
geoarchaeological potential, but it is notable that it occupies a narrow, perhaps 
ecotonal, zone overlooking the Weaver (and also the Trent and Mersey Canal, 
which may have utilised a natural water course). Moreover, just outside the Draft 
Order Limits, several palaoechannels are visible on satellite and LiDAR imagery 
(Figure 3c). 

GCZ WC2: This 750m-long zone is characterised by alluvial floodplain deposits of a former 
meander of the River Weaver and its confluence with the Longacre Brook, which 
flows across the Project from the north (Figure 3b). Elevation drops quite 
significantly, from 50-60m OD to less than 10m OD, with the eastern flanks of the 
river valley showing quite a marked incline. LiDAR mapping provides tentative 
evidence for palaeochannels on the alluvium north of the river (Figure 3c). There 
are no BGS borehole data. Given that such locations can be foci for former human 
activity and have the potential for sealing and preserving buried archaeological 
and palaeoenvironmental remains, this zone is considered to have high 
geoarchaeological potential.  

GCZ WC3: West of the Weaver, GCZ WC3 extends for some 5km to Sutton Dock on the 
Weaver Navigation, across first an outcrop of Bollin Mudstone, a small pocket of 
Devensian Till, and then for much of that distance, a large area of Devensian 
Glaciofluvial Deposits (Figures 3b and 7b). Although very few existing BGS 
borehole data are available, two interventions record roughly 0.30m of topsoil 
overlying over 7m of sand and silty clay, or sand and gravel (BGS SJ 57NE10 and 
11). HLC data indicate that much of this in this gently undulating zone has 
undergone late post-medieval and 20th century agricultural improvement, although 
an area of ancient field systems survives at the western end (HLC 12752). Overall, 
this zone generally has little geoarchaeological potential. 

GCZ WC4: This zone extends for some 2.5km, from Sutton Dock to Brook Furlong, on the 
north side of Frodsham (Figure 7a). The eastern end of the zone crosses the 
Weaver Navigation and the meandering old Weaver in quick succession, as well 
as several unnamed brooks and a seemingly manmade channel on the island 
between the two major watercourses. West of the old Weaver, the low-lying 19th 

century field systems are drained by a network of straight-sided dykes. These cut 
across various palaeochannels, perhaps vestiges of an estuarine creek system, 
visible on satellite and LiDAR imagery (Figure 7c). Ostensibly, the drift geology 
within the zone is Tidal Flat Deposits, with the transition to alluvium within the 
Weaver Valley just to the south-east of the Project (Figure 7b). However, a small 
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cluster of boreholes that crosses the Weaver Navigation, indicates a highly 
dynamic riverine environment characterised by up to 5m depth of silty clay or sand 
overlying sand and gravel, and up to 27m depths of alluvial clay, often with organic 
remains. Of note were the records for borehole BGS SJ 57NW37, which was 
terminated at 9m depth due to hitting a hard wood obstruction. It is possible the 
Navigation Channel follows the course of a former channel, or back-channel, of 
the River Weaver (Figure 7c). Transect 5 (Figure 19) provides an overview of the 
character of the sequences broadly following the line of the Weaver Navigation 
from a limited number of boreholes. The sequences are dominated by minerogenic 
deposition of sand and silt clay, although a soft grey peaty clay was recorded in 
BGS SJ57NW248 at a depth of 7.62-9.14m. 

At Clifton, North of the Weaver Navigation Channel, LiDAR mapping indicates the 
presence of a possible small embayment (GCZ WC4b; Figure 7c). Several 
boreholes following the route of the M56, just to the south-east, record significant 
depths of organic-rich sand and clay, and peat (Transect 4, Figure18). Borehole 
BGS SJ 57NW252 (6.57m OD), for example, records 1.2m of made ground which 
seals silt and clay deposits to 6.5m depth, which overlie roughly 2m depth of peat. 
Intercalated layers of peat and silt or clay then continue to 14.35m depth, 
whereupon it reaches compact gravel. Eastwards on the inland edge, BGS 
SJ57NW255 (7.87m OD) contained a significant thickness (5.79m) of peat over 
intercalated organic alluvium and peat to 14.33m, beneath 4.57m of made ground. 
The Holocene sediment stack thins in BGS SJ57NW256 against the rise of the 
underlying Pleistocene deposits, but still contains 2.29m of peat and represents a 
significant ecotonal zone. HLC data indicates that much of this area has been the 
focus for 20th century industrial development, which could well be responsible for 
the observations of made ground. 

Although very few ground investigation data are available for much of the western end of 
GCZ WC4, there are two lines or boreholes close to the route of the M56 where it 
passes to the north-east of Frodsham (Figure 7b). The data indicate a complex 
sequence of peaty clays with degraded wood, sand, and sand and gravel. Of note 
in BGS SJ57NW245 is a layer of fine gravel with pieces of charred wood at 4.5m 
depth. Notwithstanding the localised effects of modern development, GCZ WC4 is 
considered to have high geoarchaeological potential for buried former land 
surfaces, riverside activities, wetland remains and palaeoenvironmental deposits. 

GCZ WC5: This zone continues south-westward for 4.5km along the Tidal Flat Deposits of 
Frodsham, Helsby, and Ince Marshes towards Elton (Figures 7b and 8b). Much of 
the area has been subject to 19th century agricultural improvement, with many of 
the straight dykes feeding into the Hoolpool Gutter (to the north) and the Hornsmill 
Brook (to the west), the sinuous forms of which bespeak natural channels. Traces 
of other watercourses can be seen as palaeochannels on satellite and LiDAR 
imagery (Figures 7c and 8c). This stretch of floodplain has seen many ground 
investigations, including two transects (BGS SJ57NW15/A to H and SJ 47NE9/A 
to N), which, from east to west, show a change from deep sequences of clay, 
including alluvial blue-grey clay, to clay overlying significant deposits of peat (over 
4m depth), which, in turn, overlie sand, or mudstone of the Tarporley Sandstone 
Formation. Many other boreholes in the area show a similar sequence and with 
the surface of much of this peat being recorded at relatively shallow depths of 
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between 0.2 and 3m (Transects 4, 6, 7 and 8, Figures 18-20). A limited number of 
boreholes show a second and third layer or peat of between 0.4 and 0.9m 
thickness.  

Development-led investigations by RSK Ltd at Ince Marshes (SJ 459767) in 2010 (RSK 
2012; 2017; ECH 5447 and ECH 6863) involved geotechnical investigations and a 
watching brief, which identified two layers of peat across the site at depths of 
between 3-6m and 10-11m bgl. A detailed programme of palaeoenvironmental 
investigation ensued, which comprised radiocarbon dating and palynological and 
plant macrofossil analysis of the two peat layers. (RSK 2012). Palynological and 
macrofossil data taken from the lower peat, dated to the Early Post-Glacial Period, 
indicated a transition from wet peaty soils with bog moss (Sphagnum), reed 
swamp and birch (Betula)/willow (Salix)/juniper (Juniperus) scrub, to localised 
areas of sedge fen, and the regional introduction and spread of pine and hazel, 
and then oak and elm. Significantly, willow/poplar (Salix/Populus) charcoal was 
recovered some depth below the top of this lower peat, which was dated to 7520 
to 7300 cal BC (8340 ± 50 BP, Beta-297207), which, being unlikely to burn by 
natural fires, is likely to signify local anthropogenic activity (ibid). Although there 
was no direct evidence for marine influence, an increase in the number of 
indeterminate pollen grains and erosion indicators, coupled with a change from 
peat to silty clay, suggested a change in environmental conditions possibly caused 
by a rise in RSL. 

Palaeoenvironmental evidence from the upper peat layer, dated to 4840 to 4690 cal BC, 
indicated the local development of alder (Alnus) fen carr and later heathland, with 
mixed deciduous woodland of oak (Quercus), hazel (Corylus), elm (Ulmus), lime 
(Tilia), ash (Fraxinus), and birch (Betula) on the surrounding drier slopes. This 
peat layer contained frequent evidence of localised burning. Evidence for 
cultivation, including cereal pollen, was recorded at 1.42m depth and, although the 
date from this level was spurious, the evidence suggested arable farming was 
likely to have been taking place in the area, possibly during the Late Neolithic 
Period/Early Bronze Age (ibid). Evidence for possible livestock grazing of wet 
meadows or open woodland was indicated towards the top of the sequence, which 
is dated to 1000 to 840 cal BC (Beta-297295). Increased marine influences, 
including the presence of foraminfera, were recorded at 1.26m depth, however 
peat development ceased following the deposition of a thick layer of silty sandy 
clay. 

The surface of the upper peat was also observed and mapped during an archaeological 
watching brief and was exposed very close to the surface in a couple of areas. No 
archaeological remains were identified. 

Collectively, the borehole data, existing palaeoenvironmental evidence, and sea-level data 
from Ince Marshes (Section 3.2.5) means the area has excellent potential for 
geoarchaeological modelling, and for providing detailed information on 
stratigraphic and vegetation changes in relation to relative sea level, sediment 
load, and human occupation and land use. It should be noted that all the 
sedimentary facies, not just peat layers, may contain important 
palaeoenvironmental data. Overall, GCZ WC5 is considered to have high 
geoarchaeological potential. 





F37 Prepared by WSP UK Limited for Cadent Gas Limited  
 

  

October 2024 
Hynet North West Hydrogen Pipeline Project Draft Environmental Statement, Appendix 6F Geoarchaeology Desk-Based Assessment and Preliminary 
Deposit Modelling 
  

GCZ SC2: Elevation dips quite steeply towards the River Weaver (Figure 3c), where the 
route crosses alluvial deposits just south-west of Bartington (SJ 601764; Figure 
9b). A single borehole north of the river, and just inside the Draft Order Limits, 
BGS SJ57NE16 (8.97m aOD), records 0.30m of topsoil overlying 1.40m of clay 
with organic deposits, which seals sand and gravel of up to 5m depth. Several 
boreholes south of the river (e.g. BGS SJ57NE17/18/131) record a similar 
sequence, with varying depths of organic clay and/or alluvial sand and gravel, with 
the alluvial deposits in BGS SJ57NE131 being sealed by c 2m of made ground. Of 
note is the record for Medieval Townsfields (HCH1575) on the alluvium south of 
the river. Given the potential for the recovery of buried archaeology and deposits 
of palaeoenvironmental interest this zone is considered to have medium 
geoarchaeological potential. 

GCZ SC3: South of the River Weaver the land rises gently, where the South Corridor 
extends across further deposits of Devensian Till and small pockets of 
Glaciofluvial Sheet Deposits as far as Gorstage (Figure 9b). Other than where the 
route crosses a small stretch of alluvium and neighbouring Glaciofluvial Deposits 
associated with an ecotonal zone around the Cliff/Grange Brook (GCZ SC3b), this 
zone is considered to have little geoarchaeological potential. 

GCZ SC4: Around Bryn and Gorstage (SJ 600716), Devensian Till gives way to a 
landscape dominated by Glaciofluvial Deposits (Figure 9b). Here, the South 
Corridor follows low-lying ground where several small water courses, associated 
with what appears to be a former river valley, are located (Figure 9c). Pockets of 
peat have developed in hollows and/or areas of impeded drainage, including one 
(SJ 619707), which is adjacent to the Draft Order Limits (Figure 9b). Other than 
BGS SJ 67SW134, which records 0.6m of topsoil overlying 25m of sand, borehole 
coverage is absent. Although much of this zone is likely to be free draining, it is 
possible that areas of peat, other than those recorded by BGS, are present. Being 
a former river valley comprising Glaciofluvial Deposits, the area does have 
potential for the recovery of redeposited Palaeolithic material. In addition, areas of 
peat have potential for sealing former land surfaces and material culture; the peat 
itself providing an important resource for palaeoenvironmental reconstruction. 
Given this, GCZ SC4 is considered to have high geoarchaeological potential. 

GCZ SC5: The South Corridor returns to higher ground dominated by Devensian Till 
(Figures 9b and 9c). Although this zone is considered to have little 
geoarchaeological potential, HLC records indicate areas of ancient field systems 
and ancient woodland where the land slopes down to the River Weaver on the 
eastern edge of Vale Royal Park. The corridor overlooks a steep slope down to the 
Rookery Pool and associated brook. The parts of the zone lying closest to the 
small dendritic tributaries of the Weaver might also be considered ecotonal zones 
of slightly higher potential.  

GCZ SC6 and SC7: East of the River Weaver the South Corridor returns to higher ground 
of Devensian Till and Glaciofluvial Deposits (Figure 10b), continuing for about 
2km to the River Dane. Although no areas of peat are recorded by the BGS or 
Natural England in the area, it should be noted that an important prehistoric site 
was discovered in advance of the A533 bypass at Church Moss, Davenham (SJ 
663698; ECH3679 and ECH 3446), situated roughly 700m north of the Draft Order 
Limits. Ground investigations by Manchester University Archaeological Unit 
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Table 6F 0.1  Summary of geotechnical interventions 

Type No. of scheduled GI No. of scheduled GI 
prioritised for 
monitoring 

No. of GI, 
excavated (2022) 

No. of GI prioritised for 
monitoring, excavated 
(2022) 

No. GI monitored 
on-site (2022) 

BH 74 35 34 12 5 

TP 31 18 13 4 2 

TT 4 4       

WS 30 28 7 6 5* 

Total 139 85 54 22 12 

Notes: BH = deep cable percussion borehole; TP = test pit, TT = trial trench; WS = shallow window sample boreholes; * disturbed samples observed 
in lab 
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Table 6F 0.2  Summary of geotechnical interventions 

GCZ Intervention Type Status Drift Geology 
(BGS) 

Easting Northing m OD Total 
depth (m) 

Transect  

North Corridor 

GCZ NC3 BH060 BH   SHSF 359084.969 384775.998 26.29 10.00 1 

GCZ NC3 BH061 BH   SHSF 359086.953 384803.974 25.91 10.20   

GCZ NC3 BH063 BH M SHSF 358980.815 385586.072 13.44 40.50   

GCZ NC3 BH300 BH   SHSF 358325.004 385128.990 15.71 15.00 1, 3 

GCZ NC3 BH301 BH   SHSF 358390.078 385049.038 16.42 10.00   

GCZ NC3 BH329 BH   SHSF 358487.007 384740.991 23.01 15.00 1 

GCZ NC3 BH330 BH   SHSF 357613.955 385189.981 7.90 26.00 1 

GCZ NC3 WS10 WS Lab  SHSF 359090.930 384912.992 26.51 3.39   

GCZ NC4 BH066 BH   Tidal Flat 356245.018 386002.026 5.37 40.00 1 

GCZ NC4 BH067 BH   Tidal Flat 356117.819 386020.936 5.57 40.00 1 

GCZ NC4 BH069 BH M Tidal Flat 355737.970 386101.020 21.46 28.32 1 
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GCZ Intervention Type Status Drift Geology 
(BGS) 

Easting Northing m OD Total 
depth (m) 

Transect  

GCZ NC4 ATP23 TP   Tidal Flat 356809.998 385864.033 6.17 2.50 1 

GCZ NC5 ATP24* TP M Till 355017.981 386385.961 11.98 2.30 1 

West Corridor 

GCZ WC3 BH120* BH M Glacio-fluvial 353857.063 379181.046 20.70 29.20   

GCZ 
WC4B 

BH332* BH M Tidal Flat 353403.166 378848.004 5.83 8.50   

South Corridor 

GCZ SC6 BH318* BH M Till 364667.030 369647.013 33.47 40.00   

East Corridor 

GCZ EC2 ATP41 TP   Peat/Till 365998.998 381548.939 59.03 3.00   

GCZ EC2 ATP43 TP   Peat 368144.469 383272.594       

GCZ EC2 WS32 WS   Alluvium 364975.990 381081.956 58.71 3.45   

GCZ EC2 WS33 WS Lab  Alluvium 365122.967 381044.019 58.32 3.45   
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GCZ Intervention Type Status Drift Geology 
(BGS) 

Easting Northing m OD Total 
depth (m) 

Transect  

GCZ EC2 WS34 WS Lab  Peat/Till  366336.031 381693.972 59.70 4.35   

GCZ EC2 WS35 WS Lab  Peat 367751.992 382822.975 51.94 3.13   

GCZ EC2 WS37 WS Lab  Peat/Till  368394.001 383415.012 53.47 3.00   

GCZ EC4 BH106 BH   SHSF 372281.030 388603.954 23.43 11.00   

GCZ EC4 BH114 BH   SHSF 372153.009 388551.967 25.20 10.00   

GCZ EC4 TP20 TP M SHSF 372213.976 388637.999 23.82 3.00   

 
Notes: SHSF = Shirdley Hill Sand Formation, M= monitored on-site, Lab = disturbed samples observed in lab, shaded entries, * observed 
intervention not on original priority schedule 
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Table 6F 0.3 Detailed descriptions of geotechnical interventions of 
geoarchaeological priority and monitoring carried out in 2022 

Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

ATP23 0.00 0.40 Brown, slightly clayey, organic , fine 
to coarse SAND. 

TOPSOIL 

ATP23 0.40 0.90 Orangish brown, slightly clayey, silty, 
fine and medium SAND. 

SHSF 

ATP23 0.90 1.10 Firm, reddish brown mottled light 
grey, slightly gravelly, sandy CLAY. 
Gravel is subangular to rounded, fine 
to coarse including sandstone and 
siltstone. 

BEDROCK 

ATP23 1.10 2.50 Reddish brown mottled light grey, 
slightly clayey, slightly silty, fine and 
medium SAND occasionally weakly 
cemented highly weathered 
sandstone. (CLASS E) [WILMSLOW 
FORMATION] 

BEDROCK 

ATP24 0.00 0.40 Dark brown, slightly gravelly, very 
clayey, fine to coarse SAND. Gravel 
is angular to rounded, fine to coarse 
including quartz and limestone. 

TOPSOIL 

ATP24 0.40 1.80 Brown, very silty, very clayey, fine to 
coarse SAND with occasional fine 
gavel. 

GLACIAL TILL 

ATP24 1.80 2.30 Light greyish brown, slightly gravelly, 
slightly silty, fine to coarse SAND. 
Gravel is subangular to rounded, fine 
to coarse including sandstone, 
siltstone, mudstone and limestone. 

GLACIOFLUVIAL  

ATP41 0.00 0.35 Dark brown, slightly gravelly, clayey, 
sandy SILT, with frequent grey and 
brown roots (up to 4mm). Gravel is 
subangular to subrounded, fine to 
coarse including sandstone, siltstone 
and limestone and quartzite. Rare 
subangular fragments (up to 5mm) of 
brick.  

TOPSOIL 
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

ATP41 0.35 1.20 Firm, reddish brown, locally mottled 
light bluish grey and yellow brown, 
slightly silty, slightly gravelly, sandy 
CLAY with low cobble and content. 
Gravel is subangular to rounded, fine 
to coarse including sandstone, 
siltstone, limestone, mudstone and 
rare lignite. Cobbles are subrounded 
including quartzite. Rare laminae 
(2mm) of light grey silt.  

GLACIAL TILL 

ATP41 1.20 3.00 Stiff, locally fissured, dark reddish 
brown, locally mottled light bluish 
grey, slightly silty, slightly gravelly, 
sandy CLAY, with a low cobble 
content. Gravel is subangular to 
rounded, fine to coarse including 
mudstone, siltstone, quartz and 
sandstone. Cobbles are subangular, 
up to 70mm, of quartzite. Fissures are 
closely spaced, undulating, smooth, 
with orange brown staining (<1mm). 
Occasional, black, subangular lignite 
fragments (up to 5mm). Rare, off 
white shell fragments ( up to 5mm).  

GLACIOFLUVIAL  

BH060 0.00 0.40 Grass over dark brown becoming 
black, fine and medium SAND with 
frequent roots and rootlets (<2mm). 

TOPSOIL 

BH060 0.40 2.10 Loose, brown and dark reddish 
brown, fine and medium SAND.  

SHSF 

BH060 2.10 3.30 Firm, orangish brown, slightly 
gravelly, sandy CLAY with rare 
fragments (up to 5mm) of black 
organic matter. Gravel is subangular 
to rounded, fine and medium 
including quartz, siltstone and 
mudstone. 

GLACIAL TILL 

BH060 3.30 3.90 Stiff, reddish brown, slightly gravelly, 
very sandy CLAY. Gravel is angular 
to subrounded fine and medium 
including mudstone and siltstone.  
 

GLACIAL TILL 
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

BH060 3.90 4.50 Reddish brown, slightly gravelly, 
clayey, fine and medium SAND. 
Gravel is angular to subrounded, fine 
to coarse including mudstone, 
siltstone and sandstone. (CLASS E) 
[WILMSLOW SANDSTONE 
FORMATION] 

BEDROCK 

BH061 0.00 0.40 Dark grey to black, slightly silty, fine 
and medium sand. 

TOPSOIL 

BH061 0.40 2.20 Brown mottled greyish brown, fine 
and medium SAND. 

SHSF 

BH061 2.20 3.16 Soft, grey, silty CLAY with occasional 
sand and gravel. Gravel is 
subrounded to rounded, fine including 
quartzite and siltstone. Slight organic 
odour.  

ALLUVIUM 

BH061 3.16 4.45 Light reddish brown, slightly gravelly, 
very clayey, fine and medium SAND. 
Gravel is subrounded to rounded, fine 
to coarse including quartzite. (CLASS 
E) [WILMSLOW SANDSTONE 
FORMATION] 

BEDROCK 

BH063 0.00 0.30 Dark greyish brown, slightly gravelly, 
slightly clayey, silty, fine and medium 
SAND with occasional rootlets. 

TOPSOIL 

BH063 0.30 1.20 Dark brown mottled brown, fine and 
medium SAND. 

SHSF 

BH063 1.20 2.20 Medium dense, yellowish brown, fine 
and medium SAND. 

SHSF 

BH063 2.20 2.70 Dense, light brown, slightly gravelly, 
slightly silty, fine and medium SAND. 
Gravel is subrounded, fine and 
medium of mixed lithologies. 

SHSF 

BH063 2.70 3.10 Reddish brown, slightly silty, fine and 
medium SAND. (CLASS E) [HELSBY 
SANDSTONE FORMATION] 

BEDROCK 

BH066 0.00 0.35 Soft, greyish brown, slightly sandy, 
clayey SILT. 

TOPSOIL 
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

BH066 0.35 0.80 Firm to stiff, grey brown, slightly 
sandy, silty CLAY. 

TIDAL FLAT 
DEPOSITS 

BH066 0.80 1.20 Firm to stiff, thinly laminated, light 
brown and reddish grey, slightly 
sandy SILT. 

TIDAL FLAT 
DEPOSITS 

BH066 1.20 2.50 Loose, light yellowish brown, mottled 
brown, clayey, very silty, fine SAND, 
with rare fragments (up to 5mm) of 
dark brown, decaying, organic matter.  

TIDAL FLAT 
DEPOSITS 

BH066 2.50 3.75 Loose, grey, silty, fine SAND, with a 
slight organic odour.  

TIDAL FLAT 
DEPOSITS 

BH066 3.75 5.40 Loose, brownish grey, slightly clayey, 
silty, fine and medium SAND with 
occasional fragments (up to 5mm) of 
black organic matter. 

TIDAL FLAT 
DEPOSITS 

BH066 5.40 8.00 Medium dense to very dense, 
brownish grey, fine and medium 
SAND, with rare fragments (up to 
3mm) of black organic matter.  

TIDAL FLAT 
DEPOSITS 

BH066 8.00 8.60 Very dense, reddish brown, gravelly, 
fine and medium SAND. Gravel is 
angular to subrounded, fine to coarse, 
including siltstone, sandstone, 
quartzite and granite. (CLASS E) 
[WILMSLOW SANDSTONE 
FORMATION] 

BEDROCK 

BH067 0.00 0.40 Dark grey, sandy, clayey SILT with 
frequent rootlets up to 3mm diameter. 

TOPSOIL 

BH067 0.40 0.80 Firm, light brownish grey, slightly 
sandy, silty CLAY. 

TIDAL FLAT 
DEPOSITS 

BH067 0.80 1.20 Light brownish grey orangish mottled, 
silty, fine SAND with clay laminations. 

TIDAL FLAT 
DEPOSITS 

BH067 1.20 2.65 Loose, greyish brown, stained 
orangish brown, silty, fine SAND, with 
very closely and closely spaced, thick 
laminations of soft, brown clay.  

TIDAL FLAT 
DEPOSITS 
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

BH067 2.65 4.00 Loose, brownish grey, silty, fine 
SAND, with occasional lenses (up to 
20mm) of soft, brown, silty clay.  

TIDAL FLAT 
DEPOSITS 

BH067 4.00 8.00 Loose, brown, silty, fine and medium 
SAND, with closely and medium 
spaced thick laminations of soft, grey 
clay.  

TIDAL FLAT 
DEPOSITS 

BH067 8.00 8.60 Very dense, brownish grey, medium 
SAND.  

TIDAL FLAT 
DEPOSITS 

BH067 8.60 9.00 Brownish red, fine and medium 
SAND. [WILMSLOW SANDSTONE 
FORMATION] 

BEDROCK 

BH069 0.00 0.10 MADE GROUND: Grass over dark 
greyish brown, slightly sandy SILT 
with frequent rootlets. 

MADE GROUND 

BH069 0.10 1.20 MADE GROUND: Grey SILT and fine 
SAND. (PULVERISED FUEL ASH) 

MADE GROUND 

BH069 1.20 17.00 MADE GROUND: Very stiff, dark 
grey, sandy SILT. (PULVERISED 
FUEL ASH) 

MADE GROUND 

BH069 17.00 17.30 Firm to stiff, grey mottled brown, 
slightly sandy clayey SILT. 

TIDAL FLAT 
DEPOSITS 

BH069 17.30 21.00 Medium dense, grey, clayey, very 
silty, fine SAND.  

TIDAL FLAT 
DEPOSITS 

BH069 21.00 24.30 Dense, brown, gravelly, medium and 
coarse SAND. Gravel is subangular to 
subrounded, fine to coarse including 
sandstone, mudstone, granite and 
metamorphic lithologies. 

GLACIOFLUVIAL  

BH069 24.30 24.80 Brown, very sandy, angular to 
subangular, medium and coarse 
GRAVEL including sandstone, 
mudstone, granite and metamorphic 
lithologies. With medium cobble 
content.  
 

GLACIOFLUVIAL  
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

BH069 24.80 27.20 Very stiff, locally thinly laminated, 
reddish brown, slightly sandy, slightly 
gravelly CLAY, with rare, rounded 
pockets (up to 20mm) of fine, brown 
sand. Gravel is subangular to 
subrounded, fine to coarse, including 
quartzite, mudstone and siltstone.  

GLACIAL TILL 

BH069 27.20 28.32 Very dense, orangish brown, slightly 
gravelly, fine and medium SAND. 
Gravel is subangular to subrounded, 
fine to coarse including mudstone, 
sandstone and metamorphic 
lithologies. 

GLACIOFLUVIAL  

BH106 0.00 0.60 MADE GROUND: Dark brown, slightly 
gravelly, silty, organic, fine to coarse 
SAND. Gravel is subangular to 
subrounded, fine to coarse including 
sandstone, siltstone, mudstone, slate 
and glass fragments. 

MADE GROUND 

BH106 0.60 1.00 Light brown, silty, fine to coarse 
SAND. 

SHSF 

BH106 1.00 1.30 Firm, brown, locally mottled light grey, 
slightly sandy CLAY. 

ALLUVIUM 

BH106 1.30 7.00 Medium dense, brown, slightly clayey, 
very silty, fine and medium SAND. 

ALLUVIUM 

BH106 7.00 10.10 Firm, thinly to thickly laminated, 
brown silty CLAY. 

ALLUVIUM 

BH106 10.10 11.00 Brown, silty, fine and medium SAND. ALLUVIUM 

BH114 0.00 0.40 Dark greyish brown, very silty, fine 
SAND with rare gravel. Gravel is 
subrounded to rounded, fine and 
medium including sandstone. 

TOPSOIL 

BH114 0.40 3.00 Brownish orange, slightly silty, fine 
SAND. 

SHSF 

BH114 3.00 3.50 Loose, brown, very silty, fine SAND. ALLUVIUM 

BH114 3.50 10.00 Firm, brown, silty CLAY with frequent 
bands of brown, fine sand. 

ALLUVIUM 
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

BH120 0.00 0.40 Grass over soft, dark brown, slightly 
sandy, slightly gravelly, clayey SILT 
with occasional rootlets. 

TOPSOIL 

BH120 0.40 2.80 Firm, orangish brown, slightly silty, 
slightly sandy, slightly gravelly CLAY. 
Gravel is subrounded to rounded, fine 
and medium including sandstone and 
mudstone. 

GLACIAL TILL 

BH120 2.80 5.40 Stiff, brown, slightly silty, slightly 
gravelly, sandy CLAY. Gravel is 
subrounded to rounded, medium and 
coarse including sandstone, siltstone 
and mudstone. 

GLACIAL TILL 

BH120 5.40 6.10 Extremely weak, reddish brown and 
light grey MUDSTONE, recovered as 
sandy, clayey, very silty, angular to 
subangular, fine to coarse gravel. 
(Grade III) [BOLLIN MUDSTONE 
MEMBER] 

BEDROCK 

BH300 0.00 0.40 Dark, brown, fine and medium SAND 
with frequent roots and rootlets.  

TOPSOIL 

BH300 0.40 1.30 Light orangish brown, slightly silty, 
fine and medium grained SAND. 

SHSF 

BH300 1.30 2.10 Soft, reddish brown locally mottled 
light grey, slightly gravelly, sandy 
CLAY with occasional black organic 
fragments (up to 3mm). Gravel is 
subangular to subrounded, fine to 
coarse including quartz and 
sandstone.  

GLACIAL TILL 

BH300 2.10 3.10 Very dense, reddish brown, gravelly, 
clayey, fine and medium SAND, with 
occasional pockets (up to 4mm) of 
greenish grey silt. (CLASS E) 
[WILMSLOW SANDSTONE 
FORMATION] 

BEDROCK 

BH301 0.00 0.30 Grass over dark brown, fine and 
medium SAND with frequent roots 
and rootlets (<2mm). 

TOPSOIL 
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

BH301 0.30 0.80 Brown, fine and medium SAND. SHSF 

BH301 0.80 1.00 Brown, slightly gravelly, fine to coarse 
SAND with rare cobbles. Gravel is 
angular to subrounded, fine to coarse 
including sandstone. Cobbles are 
angular including sandstone. 

SHSF 

BH301 1.00 5.10 Medium dense, reddish brown, 
slightly clayey, silty, fine and medium 
SAND. (CLASS E) [WILMSLOW 
SANDSTONE FORMATION] 

BEDROCK 

BH318 0.00 0.40 Grass over soft, dark greyish brown, 
silty CLAY with frequent rootlets. 

TOPSOIL 

BH318 0.40 0.70 Firm, reddish brown, grey mottled 
yellowish brown, slightly silty, slightly 
gravelly, sandy CLAY with occasional 
rootlets and root traces. Gravel is 
angular, fine, and includes chert and 
quartzite. 

GLACIAL TILL 

BH318 0.70 1.20 Firm becoming stiff, reddish brown 
mottled light grey, slightly sandy, 
slightly gravelly CLAY. Gravel is 
angular to well rounded, fine and 
medium including sandstone, 
siltstone, occasional chert and 
quartzite. 

GLACIAL TILL 

BH318 1.20 3.20 Stiff, light brown locally mottled light 
grey, slightly silty, slightly gravelly, 
sandy CLAY. Gravel is angular to 
subrounded, fine to coarse including 
mudstone, siltstone, sandstone and 
quartzite.  

GLACIAL TILL 

BH318 3.20 6.90 Very stiff, brown, sandy, gravelly 
CLAY with low cobble content. Gravel 
is angular to subrounded, fine to 
coarse including mudstone, siltstone, 
sandstone, quartzite and chert. 
Cobbles are subrounded of quartzite.  

GLACIAL TILL 

BH318 6.90 9.55 Very stiff, reddish brown, silty CLAY 
with up to 30 percent angular 

BEDROCK 
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

lithorelicts (up to 25mm) of extremely 
and very weak mudstone. Occasional 
fragments (up to 15mm) of light 
greyish white, crystalline gypsum. 
(GRADE III) [BOLLIN MUDSTONE 
MEMBER] 

BH329 0.00 0.50 Crop over. dark brown, fine and 
medium SAND with occasional 
rootlets. 

TOPSOIL 

BH329 0.50 0.60 Orangish brown, fine and medium 
SAND. 

SHSF 

BH329 0.60 1.20 Firm locally soft, orangish brown 
brown mottled grey, slightly sandy, 
slightly gravelly CLAY. Gravel is 
subangular to subrounded, fine and 
medium including sandstone. 

GLACIAL TILL 

BH329 1.20 4.00 Stiff, reddish brown, slightly gravelly, 
sandy CLAY, with occasional 
fragments (up to 10mm) of back 
organic matter. Gravel is subangular 
to rounded, fine to coarse including 
mudstone, siltstone and quartz.  

GLACIAL TILL 

BH329 4.00 6.60 Very dense, reddish brown, fine and 
medium SAND, with up to 15 percent 
subangular lithorelicts (up to 10mm) 
of extremely weak sandstone. 
(CLASS E) [WILMSLOW 
SANDSTONE FORMATION] 

BEDROCK 

BH330 0.00 0.10 Grass over dark brown, fine and 
medium SAND. 

TOPSOIL 

BH330 0.10 0.80 Dark brown, clayey, fine to coarse 
SAND with roots (up to 3mm). 

SHSF 

BH330 0.80 1.20 Light brown yellow, slightly gravelly, 
slightly clayey, silty, fine to coarse 
SAND. Gravel is subangular to 
subrounded, fine to coarse including 
sandstone, quartz and siltstone. 

SHSF 

BH330 1.20 3.90 Medium dense, locally dense, light 
brown, fine and medium SAND.  

SHSF 
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

BH330 3.90 4.60 Very dense, thinly laminated (3 to 10 
degrees) reddish brown, silty, fine 
SAND. (CLASS E) [WILMSLOW 
SANDSTONE FORMATION] 

BEDROCK 

BH332 0.00 0.20 Dark greyish brown, slightly sandy, 
slightly gravelly CLAY with frequent 
rootlets up to 3mm diameter. Gravel 
is subangular to subrounded, fine to 
coarse including sandstone and 
mudstone. 

TOPSOIL 

BH332 0.20 0.50 Firm, grey and brown, slightly silty, 
sandy locally very sandy CLAY. 

TIDAL FLAT 
DEPOSITS 

BH332 0.50 1.00 Light grey, slightly silty, fine and 
medium SAND. 

TIDAL FLAT 
DEPOSITS 

BH332 1.00 1.20 Brown, slightly gravelly, slightly silty, 
fine and medium SAND. Gravel is 
subangular to subrounded, fine and 
medium including mudstone, 
sandstone and metamorphic 
lithologies. 

TIDAL FLAT 
DEPOSITS 

BH332 1.20 1.80 Medium dense, greyish brown, silty, 
fine and medium SAND. 

TIDAL FLAT 
DEPOSITS 

BH332 1.80 2.00 Soft, grey, slightly sandy SILT with 
slight organic odour. 

TIDAL FLAT 
DEPOSITS 

BH332 2.00 2.66 Medium dense, greyish brown, 
slightly gravelly, fine and medium 
rarely coarse SAND. Gravel is 
subangular to subrouded, fine and 
medium including sandstone. 

TIDAL FLAT 
DEPOSITS 

BH332 2.66 3.00 Greyish brown, gravelly, fine and 
medium SAND. Gravel is rounded, 
tabular, medium and coarse including 
quartzite, siltstone and sandstone. 

TIDAL FLAT 
DEPOSITS 

BH332 3.00 8.50 Grey, fine and medium SAND. TIDAL FLAT 
DEPOSITS 

TP20 0.00 0.80 MADE GROUND: Dark brown, 
gravelly, slightly clayey, silty, organic, 
fine and medium SAND. Gravel is 

MADE GROUND 
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

subangular to subrounded, fine to 
coarse including cinder. 

TP20 0.80 2.70 Light brown, fine to coarse SAND. SHSF 

TP20 2.70 3.00 Firm, reddish brown, silty, slightly 
sandy, slightly gravelly CLAY. Gravel 
is subangular to subrounded, fine and 
medium including lignite.  

GLACIAL TILL 

WS10 0.00 0.70 Dark brown, silty, organic, fine to 
coarse SAND.  

TOPSOIL 

WS10 0.70 2.35 Loose, brown mottled orange brown, 
fine and medium SAND.  

SHSF 

WS10 2.35 3.30 Soft becoming firm, reddish brown, 
slightly silty, slightly gravelly, sandy 
CLAY. Gravel is subangular to 
subrounded, fine to coarse, including 
sandstone and siltstone. (CLASS E) 
[WILMSLOW SANDSTONE 
FORMATION] 

BEDROCK 

WS32 0.00 0.33 Grass over soft, dark brown, slightly 
sandy CLAY with occasional rootlets. 

TOPSOIL 

WS32 0.33 2.40 Grey mottled orangish brown, slightly 
clayey, silty, fine to coarse SAND.  

ALLUVIUM 

WS32 2.40 3.20 Soft, reddish brown, slightly sandy 
CLAY. (GRADE IVb) [BOLLIN 
MUDSTONE MEMBER] 

BEDROCK 

WS33 0.00 0.30 Grass over soft, dark brown, slightly 
sandy CLAY with occasional rootlets. 

TOPSOIL 

WS33 0.30 1.40 Grey mottled light yellowish brown, 
clayey, silty, fine and medium SAND 
with occasional fine gravel. 

ALLUVIUM 

WS33 1.40 2.70 Soft, greyish brown, silty, slightly 
sandy CLAY with rare decomposed 
plant fragments (roots). 

ALLUVIUM 

WS33 2.70 3.00 Reddish brown, fine to coarse SAND. 
(GRADE IVb) [BOLLIN MUDSTONE 
MEMBER] 

BEDROCK 
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

WS34 0.00 0.60 Grass over soft, dark greyish brown, 
slightly sandy CLAY. 

TOPSOIL 

WS34 0.60 1.70 Soft, reddish brown, slightly silty, 
slightly gravelly, sandy CLAY. Gravel 
is subangular to subrounded, fine to 
coarse including siltstone. 

GLACIAL TILL 

WS34 1.70 3.80 Firm, reddish brown, slightly silty, 
slightly gravelly, sandy CLAY. Gravel 
is very angular to subrounded, fine 
and medium including quartz and 
siltstone. 

GLACIAL TILL 

WS34 3.80 3.90 Firm, reddish brown, slightly sandy, 
gravelly CLAY. Gravel is very angular 
to subrounded, fine and medium 
including mudstone. Multicoloured 
(GRADE IVb) [BOLLIN MUDSTONE 
MEMBER] 

BEDROCK 

WS35 0.00 0.30 Dark brown, slightly sandy, clayey 
SILT with rare gravel and frequent 
rootlets. Gravel is subrounded to 
rounded, fine and medium including 
quartz and siltstone. 

TOPSOIL 

WS35 0.30 1.00 Firm, light brownish grey, slightly 
sandy, slightly gravelly, silty CLAY 
with rare lenses of grey, very silty, 
fine sand and rare partially 
decomposed plant matter. 

GLACIAL TILL 

WS35 1.00 2.60 Firm, reddish brown, slightly silty, 
slightly gravelly, sandy CLAY with 
rare partially decomposed plant 
matter. Gravel is angular to 
subrounded, fine to coarse including 
mudstone. 

GLACIAL TILL 

WS35 2.60 3.13 Extremely weak, grey and brown 
MUDSTONE recovered as clayey, 
angular, fine to coarse gravel. (Grade 
IVa) [BOLLIN MUDSTONE MEMBER] 

BEDROCK 

WS37 0.00 0.30 Soft, dark brown, slightly sandy, 
slightly gravelly SILT with frequent 

TOPSOIL 
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Intervention Top 
(m) 

Base 
(m) 

Lithology Facies 

rootlets. Gravel is subangular to 
rounded, fine and medium including 
sandstone, mudstone and quartz. 

WS37 0.30 0.45 Light brown and light grey, slightly 
gravelly, very silty, fine SAND. Gravel 
is subrounded to rounded, fine to 
coarse including sandstone and 
siltstone. 

GLACIAL TILL 

WS37 0.45 2.00 Firm, brown mottled light grey, slightly 
silty, slightly sandy, slightly gravelly 
CLAY with occasional partially 
decomposed plant matter and rare 
lenses of sandy silt (2-30mm thick). 
Gravel is subrounded to rounded, fine 
and medium including sandstone and 
siltstone. 

GLACIAL TILL 

WS37 2.00 2.55 Firm, reddish brown locally mottled 
bluish grey, slightly sandy, silty CLAY, 
with up to 10 percent subrounded 
lithorelicts (up to 10mm) of very weak 
mudstone and siltstone. (GRADE IVa) 
[BOLLIN MUDSTONE MEMBER] 

BEDROCK 
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Geoarchaeological Potential  

Introduction  

The Project traverses a considerable transect across a landscape that is both diverse and 
complex in its geomorphology, sediment history, and geoarchaeological potential. 
This chapter integrates the data presented in the previous chapters to consider the 
geoarchaeological potential within the Project. That potential is expressed in terms 
of: 

�z the possible presence of archaeological remains that may lie sealed by, or 
within, sedimentary facies; and 

�z areas with good stratigraphic sequences that could contribute to a deposit 
model (either in the case of existing BGS data, or where GI works could be 
undertaken).  

The data are considered first in general and within the broad context of the Project (Table 
6F 0.1), then more specifically for each of the five main regions traversed by the 
Project (Table 6F 0.2). 

Potential of the Sedimentary Facies  

This section considers and summarises the broad potential for encountering 
archaeological remains within the various environments and sedimentological 
sequences that are often found at numerous locations along the Project. The 
deposits are summarised in Table 6F 0.1, with a more detailed commentary in 
Sections 6.3. �± 6.8. 

Table 6F 0.1  Summary of facies types and inferred general archaeological 
potential 

Sediment 
Unit 

Environment of Deposition Archaeological Potential 

Topsoil Modern agricultural ploughsoil. Could contain redeposited pottery 
or lithic material brought to the 
surface through ploughing and sub-
surface disturbance. 

Colluvium Potential Modern and Ancient soil 
movement associated with 
agriculture and vegetation 
clearance (hillwash/ploughwash). 
Soil creep, slope/sheet wash, rill, 
and gully erosion. Low to moderate 
energy erosion and deposition. 

Potential to contain redeposited 
pottery and lithic material from 
historic and prehistoric activities on 
higher ground/slopes and to seal 
land surfaces, historic and 
prehistoric archaeology. 
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Peat Deposits  

Away from the river valleys, the Draft Order Limits contain several significant peat 
deposits, notably along the route of the East Corridor, such as Whitley Reed, Sink 
Moss (both in Cheshire), and Carrington Moss (Greater Manchester). Having 
developed in glacial hollows, they have the potential to seal former land surfaces 
and lake deposits dated to the late glacial and early post-glacial period. Evidence 
from the NWWS suggests many of these peatlands have undergone significant 
degradation, which means any remaining peat represents a very valuable 
palaeoenvironmental resource. The study also highlighted the potential for the 
recovery of exposed sites, especially on the periphery of the peat, and on elevated 
areas underlying the peat. 

The effects of development upon fragile subsurface deposits such as peat may be direct or 
indirect and could be of long- and short-term duration. Peat deposits close to the 
surface could be adversely impacted from works associated with the Project. 
Impacts, such as excavation and compaction (from heavy vehicle movement) 
could impact negatively on subsurface strata and the potential archaeological 
remains contained within. 

Dewatering could result in peat desiccation and consequent destruction. Any changes to 
drainage would affect the buried environments of waterlogged deposits. 
Waterlogged peat deposits considered to have high archaeological and 
palaeoenvironmental potential near the Draft Order Limits of the Project should be 
assessed according to Historic England guidelines (2016) Preserving 
archaeological remains, Appendix 3: Water environment assessment techniques. 

Shirdley Hill Sand  

Of particular interest are the deposits of the Shirdley Hill Sand Formation, which are 
believed to have accumulated during the last glacial period under dry and lightly 
vegetated tundra conditions and have the potential to seal late glacial and early 
post-glacial archaeology and sites for palaeoenvironmental reconstruction. 
Further, there is a possibility that such deposits may become reactivated by 
exposure and erosion in later periods. Although studies of these sands have been 
carried out in West Lancashire, such as those at Sefton (Cowell et al 1994) the 
equivalent deposits in Cheshire have seen no geoarchaeological investigations. 

Till and Glaciofluvial Deposits  

Large areas of the Project are situated on Devensian Till and Glaciofluvial Deposits. 
Although these superficial deposits are considered generally to have little 
geoarchaeological potential, they may rarely contain deeply stratified archaeology 
and palaeoenvironmental sites and artefacts redeposited from Palaeolithic 
contexts. 
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Communications and Ecotonal Zones  

Human communities were often drawn to watercourses, springs, and wetland-edge 
environments (ecotonal zones). Deposits can seal buried land surfaces associated 
with well-preserved archaeological features, structures or in-situ artefact 
assemblages, and areas of higher ground or islands could have been favoured for 
settlement. 

The region covered by the Project includes areas that lie outside, and on the edges of, the 
main drainage pattern. Areas such as this were often used as communication 
routes between lower-lying and higher ground. Within them, deposit sequences 
and archaeological sites could have been protected from the effects of fluvial 
erosion and well-preserved remains do not necessarily have to be buried at great 
depths to survive. 

Existing BGS Data  

Existing BGS borehole data is largely inadequate for most of the areas highlighted as 
having high geoarchaeological potential. Many of the interventions are historical 
and of limited use in construction of a deposit model. The records often lack 
altitudinal data and have been sited to focus on bedrock geology rather than 
superficial deposits. In many cases, the spread of boreholes is too far apart to 
produce a meaningful deposit model representative of the subsurface deposits. 
There are, however, several areas where BGS borehole coverage is reasonable 
and would provide sufficient data to supplement new data acquired from future GI 
investigations. These include the numerous boreholes located in the Tidal Flat 
Deposits of Frodsham, Helsby, and Ince Marshes, and to a lesser extent those 
crossing the River Mersey. Preliminary cross sections (Transects 1-8, Figures 15-
19) have been produced in these areas for this report, supplemented by a small 
number of project specific geotechnical boreholes. These cross sections maybe 
enhanced and added too as more data becomes available from further 
geotechnical investigations planned for the Project. 

Summary of Potential  and Significance  

The potential of the Geoarchaeological Character Zones discussed in Section 4 is briefly 
summarised in Table 6F 0.2 and illustrated on Figure 22. This is differentiated into 
zones of high-, medium-, or low potential, based on the extent and nature of the 
deposits found within the GCZ. It should be noted that this potential is often 
specific to discrete regions of these zones (e.g. palaeochannels, valley systems, 
mires, etc), rather than the GCZ in its entirety.  

Deposits of geoarchaeological potential reflect sediment accumulations that could be 
considered for further work, for example, targeted ground investigation or 
geoarchaeological survey across key sequences. Deposits of 
palaeoenvironmental potential are more likely to contain organic sediments that 
may hold prime data for establishing chronological and vegetational histories. 
Assessment also takes into consideration the potential for these zones to have 
acted as foci for past human activity and for the evidence of such activity to be 
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Geological 
Character 
Zone (GCZ) 

BGS 
GI 

data 

Surface 
Geology 

Geoarchaeological potential Significance 

GCZ WC 
(West 
Corridor)1 

Poor Glaciofluvial 
Deposits. 

Medium Deep-buried deposits not expected but occupies a potential ecotonal zone 
with palaeochannels. 

Low 

GCZ WC2 Poor Alluvium. High Palaeochannels and potential for buried deposits. Medium 

GCZ WC3 Poor Bollin Mudstone, 
Till, Glaciofluvial 
Deposits. 

Low Mostly Glaciofluvial deposits Low 

GCZ WC4 Fair/ 
good 

Tidal Flat Deposits. High Dynamic riverine/estuarine environment with alluvial sequences and 
palaeochannels, buried remains. 

Medium 

GCZ WC4b Poor Tidal Flat Deposits. High Records of thick organic deposits, including peat, c 6m below ground level 
(bgl). 

Medium 

GCZ WC5 Good Tidal Flat Deposits. High Buried deposits (including one or more thick peat layers encountered 0.2-3m 
bgl); palaeochannels and extant natural watercourses. 

Medium 

GCZ WC6 Fair Till. High Ecotonal zone, water courses and buried organic deposits. Low 

GCZ RS 
(Runcorn 
Spur) 1 

Poor Bollin Mudstone, 
Till, Tarporley 
Siltstone. 

Low Possible ecotonal zone on edge of wetland areas. Low 

GCZ SC 
(South 
Corridor) 1 

Poor Till, Glaciofluvial 
Deposits. 

Low Possible ecotonal zone with nearby palaeochannels. Low 

GCZ SC2 Fair Alluvium. Medium Buried organic clays, but low potential for land surfaces. Medium 

GCZ SC3 Poor Till, Glaciofluvial 
Deposits. 

Low Slightly higher potential and possible ecotonal zone around Cliff/Grange 
Brook. 

Low 
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Geological 
Character 
Zone (GCZ) 

BGS 
GI 

data 

Surface 
Geology 

Geoarchaeological potential Significance 

GCZ SC4 Poor Glaciofluvial 
Deposits, Peat. 

High Former valley, buried surfaces, intermittent peat deposits (mosses), extant 
minor water courses. 

High 

GCZ SC5 Poor Till. Medium Records of ancient field systems and woodland. Possible ecotonal zones 
overlooking brooks. 

Medium 

GCZ SC6 Poor Alluvium, 
Glaciofluvial 
Deposits. 

High River Weaver valley and flood plain, watercourses. Potential for buried 
surfaces, including peat/organics across north of zone, less so to southeast 

Medium 

GCZ SC7 Poor Till, Glaciofluvial 
Deposits. 

Medium Slightly higher potential around the Peckmill Brook. Place name evidence may 
indicate areas of peat/mires, such as Black Moss, Davenham, which is 
associated with possible Mesolithic activity. 

High 

GCZ SC8 Poor Alluvium, River 
Terrace Deposits. 

High River Dane valley and floodplain, with potential for buried deposits and 
settlement on terraces. 

Medium 

GCZ SC9 Poor Till. Low Slightly higher potential around the Puddinglake Brook. Low 

GCZ EC (East 
Corridor) 1 

Poor Bollin Mudstone, 
Till, Glaciofluvial 
Deposits. 

Low  Low 

GCZ EC1b Poor Bollin Mudstone, 
alluvium. 

Medium Possible ecotonal zone on outcrops around the Whitley Brook, alluvium from 
which could seal deposits. 

Low 

GCZ EC2 Poor Till, Alluvium, Peat, 
Glaciofluvial 
Deposits. 

High Extant watercourses, surface mosses (extant and reduced), ecotonal zones. High 

GCZ EC3 Poor Till, Bollin 
Mudstone. 

Medium  Ecotonal zones, possible former mossland. High 
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Geological 
Character 
Zone (GCZ) 

BGS 
GI 

data 

Surface 
Geology 

Geoarchaeological potential Significance 

GCZ EC4 Poor Till, Shirdley Hill 
Sand, Glaciofluvial 
Deposits, River 
Terrace Deposits, 
Peat. 

High Bollin Valley and flood plain, extant watercourse, buried deposits, ecotonal 
zones, attractive locations, surface, buried and former peat, potential for 
shallow buried land surfaces 

High 
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