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Executive Summary 

Royal HaskoningDHV has been commissioned by Tees Valley Combined Authority (the Client) to carry out 

a Land Quality Desk Study and Preliminary Risk Assessment (PRA) for a new quay at South Bank in the 

Tees estuary, OS Grid Reference NZ 53341 22488 (herein referred to as the ‘site’).  The PRA will inform 

proposals by South Tees Development Corporation (STDC) to develop the existing site into a new quay 

which will be utilised by the renewable energy industry, as well as supporting more general industrial and 

storage/ distribution activities.  

 

The site is located on the southern bank of the River Tees.  It comprises a linear land parcel, approximately 

14.5 hectares (ha) in area which encompasses South Bank wharf, parts of the Tees riverbank, an internal 

access road, Riverside Pumping Station, electrical substations, an oil depot and part of Tarmac concrete 

works.  

 

The site and its surroundings have a long-layered history of industrial use which included an iron and steel 

works, together with industries to support these works (such as fuel storage, dock yards and tar 

manufacture), infrastructure, power generation and distribution and waste management.  The site and its 

surroundings are now largely free of active use and built development.  The area immediately south of the 

site is planned for redevelopment, forming part of the South Tees Regeneration Master Plan with the vision 

of transforming the area into a modern, large-scale industrial business park. 

 

The site is made up of reclaimed land which is mainly slag fill to a depth of around 10.00m below ground 

level (bgl).  British Geological Survey (BGS) records indicate the site is underlain by Tidal Flat Deposits 

which is a Secondary Undifferentiated Aquifer with bedrock geology of Mercia Mudstone which is a 

Secondary B Aquifer.  The site does not lay on a Source Protection Zone (SPZ) and there are no 

groundwater abstractions within 1km of the site boundary.  The site is adjacent to the River Tees to the 

north west.  The former course of the Holme Beck (labelled as Mill Stream on historic maps) runs through 

the proposed scheme footprint.  It is understood that the Holme Beck was historically diverted and now flows 

into the Cleveland Channel and ultimately into Lackenby Channel prior to discharging into the Tees estuary 

to the north of the proposed scheme footprint.   

 

A review of historical Ordnance Survey (OS) maps and previous reports indicate that the site was reclaimed 

from mudflats using slag fill in the late 1800s when Eston Wharf was constructed.  Travelling cranes and 

railways were used along the wharf, which served the surrounding industries.  Riverside Pumping Station 

was constructed on the site in the early 1900s to provide water to the industries to the south of the site.  The 

wharf was redeveloped into South Bank Wharf at this time with further expansion to the north east.  The 

wharf is still currently present but is no longer in use and is now dilapidated.  The area to the south west of 

the Riverside Pumping Station was a Benzole Plant from 1952 to 1987.  From 1959 to 1964 there was a 

slag crushing works partially within the north of the site.  In 1968 the oil depot developed to the north east 

of the pumping station, half of which is on site.  In the area surrounding the site, during the late 1800s and 

early 1900s there was significant industrial activity including Iron Works, Sheet and Galvanising Works, 

Dock Yards, Iron Refinery and Basic Slag Works; these were connected to the site via travelling cranes and 

railways.  Industrial activity continued throughout the 20th century including the construction of a tank farm 

at Teesport to the north, an ore crushing plant (later a ferro manganese crushing plant) to the south and the 

Teesside Works Cleveland (steelworks). 

 

Potential on site sources of contamination include Made Ground used to reclaim the land, the use of the site 

as a wharf with travelling cranes and railways, contamination associated with Riverside Pumping Station, 

electricity substations, oil depot tanks and pipelines, tanks to the east of the pumping station which have 

now been demolished, a former benzole plant and associated tanks and the Tarmac Asphalt and Concrete 



 
P r o j e c t  r e l a t e d  

 

14 October 2020 LAND QUALITY DESK STUDY AND PRELIMINARY 
RISK ASSESSMENT REPORT 

PC1084-RHD-SB-EN-RP-EV-1107 v  

 

plant (formerly slag crushing works).  Potential off-site sources include former industrial uses including a 

Sheet and Galvanising Works, slag crushing works, ore crushing plant, dockyards including saw and timber 

mills and Teesside Works Cleveland Steelworks.  Current land uses which are potential off-site sources 

include Hanson Ready Mix Concrete to the south of the site and landfill sites to the south east of the site.  

 

The industrial use of the site is considered to be low to moderate risks in terms of contamination.  Made 

Ground on the site is anticipated to contain elevated concentrations of contaminants with the potential to 

cause harm to human health or the environment if mitigation measures are not implemented during the re-

development works.  These could present a development constraint, although it is unlikely that they cannot 

be mitigated by standard ground investigation and remediation approaches.  The presence of contaminants 

within on-site soils may also constrain the re-use of excavated materials on site. 

 

An outline remediation strategy has been prepared for part of the site and the site surroundings, which 

recommends that a capping layer is installed on site to break Made Ground contaminative linkages.  

Selective excavation and disposal at the adjacent hazardous waste facility of limited ‘hotspots’ of 

contamination is also recommended in the outline remediation strategy (Wood, 2019). 

 

It is recommended that an intrusive ground investigation is undertaken to evaluate soil quality and identify 

if it presents a localised development constraint including the potential for re-use of excavated materials.  

This could be combined with a geotechnical investigation to inform initial foundation design for the proposed 

development.  A site-specific unexploded ordnance (UXO) Desktop Assessment is also recommended due 

to the moderate risk rating of UXO being encountered across the site.  
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1 Introduction 

Royal HaskoningDHV has been commissioned by Tees Valley Combined Authority (TVCA) (the Client) to 

carry out a Land Quality Desk Study and Preliminary Risk Assessment (PRA) for a new quay at South Bank 

in the Tees Estuary, OS Grid Reference NZ 53341 22488 (herein referred to as the ‘site’).  The PRA will 

inform proposals by South Tees Development Corporation (STDC) to develop the existing site into a new 

quay which will be utilised by the renewable energy industry, as well as supporting more general industrial 

and storage/ distribution activities.  The limitations associated with the assessment are provided in 

Appendix A.  A site location plan is included in Appendix B. 

1.1 Proposed scheme 

The proposed scheme comprises the following main activities: 

 

• Demolition of the existing South Bank wharf and the three jetty structures downstream, including 

the removal of piles.  

• Demolition of various buildings and structures on the riverbank and hinterland.  

• Excavation of 1,140,000m3 of soils within the riverbank to create the berth pocket.  It is assumed 

that this material could be re-used on site, however further investigation is required to characterise 

soils on site prior to excavation; 

• Construction of a new quay structure set back from the current riverbank.  The quay construction 

is a combi-wall comprising up to 400 large diameter (2,500mm) tubular king piles with steel sheet 

pile infills.  A piled anchor-wall (up to 400 tubular steel piles or 1,250m of sheet piles) would be 

constructed approximately 50m inland of the combi-wall.  Tie rods would be used to connect the 

combi-wall to the anchor-wall.  The piles would be drilled into the Mercia Mudstone. 

• Excavation of approximately 275,000m3 of existing soils behind the proposed combi-wall in order 

to install the tie roads.  The excavated materials will be re-used on site if appropriate. This 

material to be excavated is in addition to that which is to be excavated to create the berth pocket.  

• Importation of approximately 25,000m3 of crushed stone onto the site to form the surfacing of the 

quay.  

• Installation of fixed infrastructure including mooring bollards, Demand Side Units (DSUs), lighting 

towers and a new electrical substation.  

• Installation of a water supply (both potable and fire water), as well as the provision for ship to 

shore power connection (cold ironing).   

 

The proposed scheme layout plan is presented in Appendix B.    

1.2 Objectives 

The overall objectives of the PRA are as follows: 

 

• Provide information on the current conditions of the site with respect to land contamination.  This 

will be used to characterise the baseline environment to inform and support the Environmental 

Impact Assessment (EIA) for Geology and Ground Conditions.  

• Provide an initial Conceptual Site Model (CSM) to identify and assess potential contaminant 

linkages associated with the site and proposed scheme.  

• Provide recommendations for further works and assessments, if required to quantify the potential 

risks, liabilities and constraints associated with the site and proposed scheme. 
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1.3 Scope of works 

To assist in meeting the objectives stated in Section 1.2, the scope of this report comprises: 

 

• Review of a Groundsure Insight Report (Appendix A1 – A3, Wood 2019) including historical maps 

to identify former land uses and potential contaminative activities on and surrounding the site 

(provided in Appendix C).  

• A review of publicly available regulatory databases and information relating to hydrogeological 

features, hydrogeology, land use, ecologically sensitive area, unexploded ordnance (UXO) and 

geology to establish the environmental setting of the site and sensitivity of the location.  

• A review of previous ground investigation reports undertaken on the site and its surroundings.  

• The development of a preliminary CSM following a source-pathway-receptor contaminant linkage 

approach.  

• Outlining the environmental risks with regard to ground, groundwater and ground gas conditions, 

which may potentially arise as liabilities or constraints associated with the development of the site. 

1.4 Legislative context and guidance 

The assessment was undertaken in the legislative context of:  

 

• Part 2A of The Environmental Protection Act (1990); and,  

• The National Planning Policy Framework.  

The following good practice and statutory guidance was considered, and the assessment was undertaken 

in general accordance with: 

 

• Environment Agency (EA) ‘Land Contamination: Risk Management Framework’, May 2020; 

• Environment Agency (EA) ‘Model Procedures for the Management of Land Contamination, CLR11 

(2004);  

• CIRIA ‘Assessing Risks Posed by Hazardous Ground Gases to Buildings’, C665 (2007);  

• British Standard ‘Investigation of Potentially Contaminated Sites – Code of Practice’, BS EN 

10175:2011+A1:2013;  

• Defra ‘Environmental Protection Act 1990: Part 2A Contaminated Land Statutory Guidance’, 

PB13735 (2012);  

• British Standard ‘Guidance on Investigations for Ground Gas – Permanent Gases and Volatile 

Organic Compounds (VOCs)’ BS 8576:2013;  

• British Standard ‘Code of Practice for Ground Investigations’, BS 5930:2015; 

• Environment Agency (EA) GP3 ‘Groundwater Protection: Policy and Practice’ and, 

• CIRIA ‘Contaminated Land Risk Assessment – A Guide to Good Practice’, C552 (2001). 

1.5 Sources of information  

The following information sources have been reviewed to inform the PRA: 

 

• Wood (2019), South Tees Development Corporation, Former Steelworks Land, South Tees 

Outline Remedial Strategy, Ref. 41825-wood-XX-XX-RP-OC-0001_S0_P01, June 2019. 

• Groundsure Insight Report (2019) provided in Wood (2019) Appendix A1 – A3, comprising 

historical maps, environmental sensitivity data and permitting records for a search area of 1 km 

around the site boundary (reference numbers: EMS-546959_736025; EMS-546959_736026 and 

EMS-546959_736027) (provided in Appendix C); 
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• CORUS UK LTD. (2004) Design of a Site Protection and Monitoring Programme for Cleveland 

Works, Teesside;  

• CORUS UK LTD. (2004) Soil and Groundwater Baseline Characterisation Study Teesside Works, 

Factual Report June 2004;  

• CORUS UK LTD (2008). First Phase Reporting of the Site Protection and Monitoring Programme; 

• CH2M Hill (2017) Data Review, TS4 South Bank – Phase 1 Geo Environmental Desk Study. 

August 2017; 

• British Geological Survey (BGS) Onshore GeoIndex web portal, and, 

• Multi Agency Government Information for the Countryside (MAGIC) map application. 
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2 Site setting  

2.1 Site location and description 

The site is located on the southern bank of the River Tees, approximately 0.9 kilometres (km) north of South 

Bank railway station in Middlesbrough at OS Grid Reference NZ 53341 22488.  It comprises a linear land 

parcel, approximately 14.5 hectares (ha) in area which encompasses South Bank wharf, parts of the Tees 

riverbank, an internal access road, Riverside Pumping Station, part of an oil depot and two electrical 

substations.  

 

The site is accessed from Tees Dock Road and forms part of South Banks Works, part of the former Redcar 

Iron Works.  The site and its surroundings have a long-layered history of industrial use which included an 

iron and steel works, together with industries to support these works (such as fuel storage, tar manufacture 

and metal galvanising), infrastructure, power generation and distribution and waste management.  The site 

and its surroundings are now largely free of active use and built development.  The area immediately south 

of the site is planned for redevelopment, forming part of the South Tees Regeneration Master Plan with the 

vision of transforming the area into a modern, large-scale industrial business park. 

 

The site surfacing is variable comprising sand and shingle, hardstanding, road, rough vegetation and an 

earth stockpile which runs along the road, parallel to the River Tees.  It is understood that the earth stockpile 

was installed as a flood defence.  The site topography is generally level and flat with the highest elevation 

of 9 metres above ordnance datum (m AOD) in the north of the site.  The land along the riverbank adjacent 

to the road is relatively flat with an average elevation of 6.5m AOD.  The land generally slopes gently 

upwards further inland up to an average elevation of 7.5m AOD.  

 

Land uses adjacent to the site are summarised within Table 2-1 below. 

Table 2-1: Current surrounding site use 

Direction Description 

North 

The River Tees forms the northern site boundary, beyond which on the other side of the river is the former North 

Tees Works Oil Refinery.  

 

Partially within the site, and directly north east of the site is Tarmac Teesside which is a concrete plant largely 

occupied by storage facilities in addition to large stockpiles of material.  Approximately 250m to the north east of 

the site boundary (on the South Bank side of the river) is Teesport Docks where PD Ports operate; there are tanks 

in this area associated with a former tank farm..  

East 

Partially within the site and directly to the east of the site is an oil depot, it is understood that this is no longer in 

use and is in the process of being demolished.  Approximately 25m south east of the oil depot are buildings 

associated with Hanson Concrete.  

 

There are two landfill sites approximately 500m south east of the site, operated by Highfield Environmental Limited 

and Sahaviriya Steel Industries UK Limited.  

South 

The land to the south of the site is largely derelict forming part of South Bank Works.  Several permanent roads 

and tracts dissect this area.  

 

Approximately 450m to the south of the site is the former Teesside Works Cleveland Steelworks.  The Darlington 

to Saltburn railway line runs east to west approximately 700 m to the south of the site.  

West 
Directly to the west of the site are several docks and beyond this is Teesport Commerce Park which is occupied 

by LV Shipping, UK Docks Marine Services and TTS Engineering.  
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2.2 Site layout 

The site currently contains the dilapidated South Bank Wharf and three jetties further downstream.  These 

are backed by a long, narrow strip of land located along the riverbank.  On the riverbank, a road runs parallel 

to the wharf along the length of the site in a south west to north east axis.  To the west of the road, in the 

centre of the site is Riverside Pumping Station which is a single storey brick building with a plan area of 

approximately 700m3.  Adjacent to the pumping station is Riverside 2.75kV substation and associated 

transformer pens.  There is a further 11kV substation approximately 60m south of the Riverside Pumping 

Station.  At the southern end of the site there is a third substation and to the west of this is a small building 

and a cylindrical tank of unknown use.  There is an electricity pylon adjacent to the southern site boundary 

within the confines of the site.  At the northern end of the site is infrastructure associated with Tarmac 

Teesport Concrete Plant including conveyors and a warehouse building; there are also stockpiles of raw 

materials such as of slag and aggregates located within the site boundary.  Towards the centre of the site 

is an oil depot consisting five circular tanks, three of which are within the confines of the site and two located 

off site.  There are four buildings located adjacent to the tanks associated with the oil depot.  There are also 

pipelines which run along the riverbank and it is understood that the oil depot was once served by the 

adjacent jetty; it is therefore anticipated that oil pipelines run between the oil depot and jetty. 

 

A site layout plan is provided in Drawing PC1084-RHD-SB-ZZ-DR-CM-0004-Rev P01 in Appendix B.  

 

It is understood that demolition of some of the existing above ground infrastructure on site (namely the heavy 

oil tank farm) is currently being undertaken as pre-approved enabling works, in advance of the planning 

application for the new quay.   
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3 Environmental setting 

3.1 Geological conditions 

Information on geological conditions at the site has been collated from the British Geological Survey (BGS) 

datasets including 1:50,000 scale geological mapping, historical BGS borehole records (provided in 

Appendix D), historical exploratory location records (provided in Appendix E) and a Groundsure Insight 

Report (provided in Appendix C).  Geological conditions are summarised below.  

3.1.1 Summary of historical BGS records 

The BGS Geoindex viewer (accessed on 20th August 2020) identifies the site as being covered entirely in 

Tidal Flat Deposits of sand, silt and clay and underlain by Mercia Mudstone.  One historical BGS borehole 

log is available within the south west of the site (at OS Grid Reference NZ 53080 22133) and one is 

approximately 40m to the south of the site (at OS Grid Reference NZ 53072 21964).  A summary of the 

reported geology from these borehole records is presented in Table 3-1.  The historical BGS borehole logs 

describe the superficial deposits as a silty fine sand containing layers of silty clay and clayey silt.  This is 

underlain by sandy silty clay with fine to medium gravel.  The bedrock geology is described as weathered 

limestone and mudstone.  

Table 3-1: Historical BGS borehole records 

Borehole Depth (m bgl) Description 

NZ52SW15054/AS2 (on 

site in the south west) 

0.00 – 5.80 

Fill (cobbles and boulder size fragments of grey blast furnace slag 

with silt to medium sand size fragments of ash and fine to medium 

gravel size fragments of clinker.  Occasional traces of iron, ash and 

clinker, containing medium gravel size fragments of blast furnace 

slag predominating above 1.50m)  

5.80 – 10.20 
Bedded black silty fine SAND containing layers of silty clay and 

clayey silt.   

10.20 – 12.90 
Stiff, becoming very stiff fissured red-brown sandy silty CLAY with 

fine to medium gravel.  

12.90 – 20.25 

Hard fissured dark brown sandy silty CLAY with fine to medium 

gravel. Becoming sandier with depth and with occasional large 

gravel. 

20.25 - 21.15 

Stiff fissured red-brown silty CLAY containing fine gravel size 

fragments of extensively weathered mudstone and large gravel at 

base of stratum.  

21.15 – 23.15 
Weathered LIMESTONE and MUDSTONE with soft silty clay in 

partings and joints.   

NZ52SW15054/AS8 

(approximately 40 m to the 

south of the site) 

0.00 – 6.20 
Fill (light grey occasionally, jointed boules of blast furnace slag 

containing traces of iron). 

6.20 – 9.60 

Medium dense laminated black, dark grey and grey-brown silty fine 

SAND containing lenses or layers of clayey silt and silty clay 

particularly at top of stratum.  

9.60 – 10.20 Laminated brown silty CLAY 

10.20 – 15.80 

Stiff, becoming hard, fissured red-brown, dark brown in places, silty 

sandy CLAY with fine and occasional medium gravel. Very sandy 

in places particularly at base of stratum.  

15.80 - 16.10 Brown clayey sandy fine to coarse GRAVEL with cobbles. 
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Borehole Depth (m bgl) Description 

16.10 – 18.90 
Hard dark brown fissured silty very sandy clay with fine to medium 

gravel.  

18.90 – 21.00 

Bedded and jointed red-brown and occasionally grey weathered 

MUDSTONE with occasional bands of limestone. Occasional thin 

partings and veins of gypsum. Stratum extensively weathered to 

very silty clay with mudstone fragments at top of stratum.  

3.1.2 Previous ground investigations boreholes 

Three boreholes have been previously drilled within the site boundary; two of these were located to the west 

and north of the oil depot (at OS Grid Reference NZ 53562 22693 and NZ 53700 22718, respectively) and 

reported within ‘Teesside Works Site Protection and Monitoring Programme (‘SPMP’)’ by Corus 2008.  The 

third was located adjacent to the oil depot (at OS Grid Reference NZ 53698 22740) and reported in Enviros 

2004, ‘Soil and Groundwater Baseline Characterisation Study’.  A borehole was also excavated 

approximately 50m east of the site by Enviros 2004 (at OS Grid Reference NZ 53627 22552).  The geological 

descriptions from the boreholes on and adjacent to the site is provided below.  

Table 3-2: Historical exploratory location data  

Borehole Depth (m bgl) Description 

2B2 (on site, OS 

Grid Reference 

NZ 53562 22693) 

(Corus, 2008) 

0.00 – 8.50 

Grey slag fill.  

(Between 0.60 – 1.00m bgl was red brick and at 1.50 and 2.70m bgl was 

fused slag).  

8.50 - 10.00 Grey black silty SAND (Alluvium) 

2B3 (on site, OS 

Grid Reference 

NZ 53700 22718) 

(Corus, 2008) 

0.00 – 9.50 Gravel and boulders of slag.  

9.50 – 13.00 
Made Ground. Brown to light grey sandy GRAVEL of slag and concrete 

with cobbles and boulders of slag.  

3AB2 (on site, OS 

Grid Reference 

NZ 53698 22740) 

(Enviros, 2004) 

0.00 – 9.00 
Made Ground (gravel sized fragments of slag with occasional cobbles of 

slag).  

9.00 – 10.00 (end of borehole) 
Made Ground (sand and gravel sized fragments of slag and clinker, slight 

ammonia odour noted).  

3AB3 

(approximately 50 

m east of the site, 

OS Grid 

Reference NZ 

53627 22552) 

(Enviros, 2004) 

0.00 – 3.40 Made Ground: Slag fill.  

3.1.3 Anticipated geology 

Based upon BGS mapping and previous exploratory works, the anticipated geological sequence 

underlying the site is outlined in Table 3-3 below. 
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Table 3-3: Anticipated geology 

Stratum Unit 

Depth to 

base of 

stratum (m 

bgl) 

Approximate 

thickness (m) 
Description 

Made 

Ground 
 Up to 10.00  5.00 to 10.00  

Granular deposits comprising silty/ sandy ash, clinker with 

cobbles and boulder size fragments of grey blast furnace 

slag. The site and wider area are known to comprise 

reclaimed mudflat and marshland and therefore Made 

Ground is likely to have been used to raise site levels and 

be widespread across the site.  

Superficial 

Deposits 

Tidal Flat 

Deposits 
10.20 4.00 

Post glacial estuarine and marine Alluvium identified as 

sand, silt and clay. Superficial Deposits formed up to 2 

million years ago in the Quaternary Period. 

Glaciolacustrine 

Deposits 
Not recorded 

Clay and silt formed 2 million years ago in the Quaternary 

Period.  

Glacial Till Not recorded 
Glacial Till deposits formed up to formed 2 million years 

ago in the Quaternary Period. 

Bedrock 
Mercia Mudstone 

Group 
Not recorded  

Red Mudstone and subordinate Siltstone formed 

approximately 201 to 252 million years ago in the Triassic 

Period. 

3.1.4 Mining and mineral extraction 

The Groundsure Insight report indicates that the site is not in an area affected by coal mining activity.  

 

There is one BGS non-coal mining site approximately 500m north west of the site, located at Saltholme 

Brinefield.  This was a localised small-scale underground mine for salt brine.  The record indicates that this 

activity has now ceased.  There are further underground brine mines within 1km of the site.  

3.1.5 Ground stability 

Ground stability hazard classifications for the site, as detailed in the Groundsure Insight Report (Appendix 

C) are: 

 

• low hazard of shrinking or swelling clay, with ground conditions of predominantly medium 

plasticity;  

• moderate hazard of running sands;  

• moderate hazard relating to compressible ground;  

• very low hazard of collapsible deposits;  

• very low hazard of landslides; and, 

• negligible ground dissolution. 

The overall potential for geotechnical hazards is low with the exception of a moderate hazard for running 

sand and compressible ground. 

Further site-specific geotechnical considerations are required (and will be undertaken as part of the 

detailed design for the proposed scheme). 

3.1.6 Radon gas 

The presence of radon gas is assessed in the UK according to the number of homes likely to be above the 

Action Level (200 Becquerel per cubic metre (Bq m3)).  Under Building Regulations, the requirement for 
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protection measures (described in BRE, 2001) in the construction of new buildings, conversions or 

extensions is dependent on Radon Potential1. 

 

BGS data indicates that the site is located within a lower probability radon area (less than 1% of homes are 

estimated to be at or above the Action Level).  Therefore, radon protection measures are not required within 

new buildings. 

3.1.7 Unexploded Ordnance  

A UXO risk map has been obtained from Zetica and is presented as Appendix F.  The map indicates a 

moderate risk of UXO being encountered across the site. 

3.2 Hydrogeology 

Hydrogeological information for the site has been collated from a Groundsure Insight Report (Appendix C), 

the Environmental Agency (EA) website2 and DEFFA MAGIC map application3 . The site is underlain by 

Tidal Flat Deposits which is classed as a Secondary (undifferentiated) Aquifer.  

 

Secondary (undifferentiated) Aquifers are assigned in cases where it is not possible to attribute either 

category A or B to a rock type.  In most cases, this means that the layer in question has previously been 

designated as both minor and non-aquifer in different locations due to the variable characteristics of the rock 

type. 

 

The solid geology underlying the site is Mercia Mudstone Group which is classed as a Secondary B Aquifer.  

These strata reduce the likelihood of vertical migration of shallow groundwater to deeper aquifer units and 

are predominantly lower permeability layers which may store and yield limited amounts of groundwater due 

to localised features such as fissures, thin permeable horizons and weathering. 

 

The DEFRA MAGIC map application [accessed 14/07/2020] indicates that the majority of the site is within 

an area of medium to high groundwater vulnerability.  

 

BGS flood risk information obtained from the Groundsure Insight Report (Appendix C) indicates that the 

site is located within an area with a potential for groundwater flooding to occur at surface. 

3.2.1 Groundwater abstractions 

The Groundsure Insight Report (Appendix C) records no groundwater abstractions licences on site.  There 

are three historical groundwater abstractions approximately 1.2km north west of the site belonging to ICI 

Chemicals and Polymers Ltd for general use.    

 

It should be noted that the data search has not included identification of unlicensed water supplies 

abstracting less than 20m3 of water per day (below 20m3 per day a licence is not required provided the 

abstraction is part of a single operation). 

 
1 Public Health England, 2020 http://www.ukradon.org/ 
2 Environment Agency, 2017, http://apps.environment-agency.gov.uk/wiyby/117020.aspx 
3 DEFRA Magic Map Application https://magic.defra.gov.uk/MagicMap.aspx  

http://apps.environment-agency.gov.uk/wiyby/117020.aspx
https://magic.defra.gov.uk/MagicMap.aspx
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3.2.2 Groundwater Source Protection Zones 

Groundwater Source Protection Zones (SPZs) are defined around abstraction boreholes used for potable 

water supply, to delineate the area where release of a contaminant into the aquifer could impact on the 

abstraction4.  The site is not located within a SPZ and there are no SPZs within 500m of the site.  

3.3 Hydrology 

3.3.1 Hydrology and drainage 

A review of the Groundsure Insight Report (Appendix C) indicates that there is one surface inland river on 

site.  This watercourse was the former alignment of the Holme Beck, which has since been diverted and 

now feeds into the Cleveland Channel to the south-east of the proposed scheme footprint.  The former 

alignment of the Holme Beck is still evident however, flowing northwards via an open channel through the 

proposed scheme footprint, before being culverted underneath an access track and discharging directly into 

the River Tees.   

 

Given the history of the site, it is possible that other culverted watercourses are present under the site. 

 

The River Tees, which is a tidal river, runs adjacent to the site boundary to the north west.  The River Tees 

is a Water Framework Directive (WFD) protected water body known as Tees (Water Body ID: 

GB510302509900).  The overall WFD rating of this water body is moderate with a chemical rating of fail and 

an ecological rating of moderate in 2016 (Environment Agency, 2016).  

3.3.2 Surface water abstractions 

There are no known surface water abstractions on site.  There are two historical surface water abstractions 

approximately 750m to the north east of the site belonging to Tees Bulk Handling Limited for general use 

and for dust suppression.   

 

It should be noted that the data search has not included identification of unlicensed water supplies 

abstracting less than 20 m3 of water per day (below 20m3 per day a licence is not required provided the 

abstraction is part of a single operation). 

3.3.3 River flood zones 

The Groundsure Insight Report (Appendix C) indicates that the area of the site closest to the River Tees is 

within Flood Zone 3, which is land with a 1 in 100 (1%) or greater chance of flooding each year from rivers.  

There is also a strip of the site, approximately 30m north west of the former oil depot within Flood Zone 2 

which is land assessed as having between a 1 in 100 and 1 in 1,000 annual probability of river flooding (1% 

– 0.1%).  The land inshore is classed as Flood Zone 1 which is land assessed as having a less than 1 in 

1,000 annual probability of river (<0.1%).  

3.4 Sensitive land use 

There is no ancient woodland within 1km of the site.  

 

The Tees estuary immediately adjacent to the landward parts of the site is classified as the Teesmouth and 

Cleveland Coast Special Protection Area (SPA), Ramsar site and Site of Special Scientific Interest (SSSI).  

 
4 The Inner Zone (Zone 1) is the most sensitive and certain potentially hazardous activities are restricted in this area.  Outside this 
are the Outer Zone (Zone 2) and the Total Catchment (Zone 3), which indicates the recharge area that contributes to that water  
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4 Historical land use and regulatory information 

4.1 Site history  

Historical OS maps contained within the Groundsure Insight Report (presented in Appendix C) and 

information contained within the ‘TS4 South Bank – Phase 1 Geo-Environmental Desk Study’ by CH2M 

(2017) have been reviewed to identify potentially contaminative former land uses within the site boundary 

and within 1km of its surroundings.  A plan of the potential sources of contamination and former land uses 

on site is presented in Figure 8.1 in Appendix B. 

 

A review of historical OS maps and previous reports indicate that the site was reclaimed from mudflats using 

slag fill in the late 1800s when Eston Wharf was constructed (now South Bank wharf).  Travelling cranes 

and railways were used along the wharf, which served the surrounding industries.  Riverside Pumping 

Station was constructed on the site in the early 1900s to provide water to the industries to the south of the 

site.  The wharf was redeveloped into South Bank Wharf at this time with further expansion to the north 

east.  The wharf is still currently present although it is in a dilapidated condition and no longer in use.  The 

area to the south west of the Riverside Pumping Station was a Benzole Plant from the 1950s to 1987.  

Between1959 to 1964 there was a slag crushing works partially within the north of the site.  In 1968 the oil 

depot was developed to the north east of the pumping station, half of which is on site.  

 

In the area surrounding the site, during the late 1800s and early 1900s there was significant industrial activity 

including Iron Works, Sheet and Galvanising Works, Dock Yards, Iron Refinery and Basic Slag Works; these 

were connected to the site via travelling cranes and railways.  Industrial activity continued throughout the 

20th century including the construction of a tank farm at Teesport to the north, an ore crushing plant (later a 

ferro manganese crushing plant) to the south and the Teesside Works Cleveland (steel works). 

 

The history of the site and the surrounding area (up to 1 km) is described in Table 4-1 below: 

Table 4-1: Historical land use 

Map dates On – site features Off – site features 

1855-1856 (OS Map 

1:10,560) 

The site is shown as undeveloped mudflats of 

the River Tees. 

The land surrounding the site is shown as undeveloped 

mudflats with a network of surface watercourses which 

flow north towards the River Tees. 

1857 (OS Map 

1:10,560) 

No significant change. The River Tees is labelled as three channels, south, 

middle and north channels.  

 

Approximately 500m to the south of the site is the 

Middlesbrough and Redcar railway, travelling on an east 

to west alignment.  

1893 (OS Map 

1:10,560) 

Eston Wharf and a mooring stage is labelled in 

the south west of the site.  

 

A number of surface water courses are shown in 

the east of the site.  The watercourses dissect 

the site flowing in a north direction into the River 

Tees. 

The River Tees is now shown as one channel.  Beacons 

are labelled at intervals on either side of the channel.  

 

A Customs House is labelled immediately west of the 

site boundary.  Clay Lane Wharf is labelled 75m to the 

south west of the site. 

 

The railway 250m to the south of the site is re-named as 

NER Darlington and Saltburn Branch.  South Bank 

Station is shown 250m to the south of the site.  

 

750m south of the site the land has been heavily 

redeveloped for industrial use.  A clay pit, South Bank 
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Map dates On – site features Off – site features 

Iron Works and Antonien (Phosphate) Works are 

labelled.  

1894-1899 (OS 

Maps 1:2,500 and 

1:10,560) 

A travelling crane and railway tracks are shown 

running parallel to the River Tees along Eston 

Wharf.  Railway tracks enter the western end of 

the site running in a south east to north west 

direction and then divert east along the wharf.  

 

The tracks connect with the off-site Iron Works. 

 

The eastern part of the site remains 

undeveloped. 

The river is labelled the River Tees.  

1913 – 1915 (OS 

Maps 1:2,500 and 

1:10,560) 

Riverside Pumping Station is shown on site 

consisting two buildings and a circular chimney.  

The land has been reclaimed from sand and 

mud with the watercourses which dissected the 

site in the east no longer shown.  According to 

the CH2M 2017 desk study report , the pumping 

station was used to supply water to the 

industries at South Bank. 

 

A Custom House is labelled 150m south west of 

the pumping station.  This comprises a single 

rectangular building.  The Custom House that 

was present immediately to the west of the site 

is no longer shown. 

 

Eston Wharf in the west of the site has been 

replaced by South Bank Wharf.  The railway 

tracks which run along the wharf appear to be 

linked to the Eston Sheet and Galvanising 

Works located 200m to the south of the site, 

 

A travelling crane track enters the southern 

boundary of the site between the off-site 

Customs House and Riverside Pumping Station, 

one branch of the track diverts north east to the 

pumping station. These link to the off-site Iron 

Works and Slag Works and Brine Wells. 

 

A series of dolphins are shown along the wharf. 

 

The land to the south of the site appears to have been 

reclaimed.   

 

A surface water channel runs from the pumping station 

off site to the south east.  Two travelling cranes are 

labelled to the south of the site which run in a north west 

to south east direction, connecting to the site.  

 

Clay Lane Wharf has been redeveloped into Smith’s 

Dock (40m from the western site boundary), comprising 

several buildings of unknown use and two dry docks. 

 

There are two reservoirs to the south of the site, one 

overlapping the site boundary and the other 100m from 

the site boundary.  

 

200m to the south west of the site the Eston Sheet and 

Galvanising Works is labelled.  Railway tracks lead from 

the South Bank Iron works (750m to the south of the 

site) travelling north to the Galvanising Works and then 

on to South Bank Wharf.  

 

Antonien Works is now labelled as a Basic Slag Works 

and a second Basic Slag Works shown 750m south of 

the site.  

 

Approximately 650m south of the site brine tanks and 

two brine wells are labelled.  

 

To the west of the Iron Works (750m south of the site 

boundary) is a Concrete Works, and 250m west of the 

concrete works a Slag and Tar Macadam Works is 

labelled.  

1915 – 1923 (OS 

Maps 1:2,500 and 

1:10,560) 

No significant change. No significant change. 

1927 (OS Map 

1:10,560) 

50m to the south of the Riverside Pumping 

Station two circular tanks are shown.  The tanks 

were identified within the CH2M 2017 desk 

study report to be a Benzole Plant.  Several 

more railway tracks have been constructed to 

the south east of the Custom House. 

 

The area west of the pumping station is labelled 

‘Landing Stage’.  Railway tracks leading to the 

pumping station are no longer shown.  A railway 

250m to the north east of the site is a jetty and several 

buildings labelled Teesport. 

 

Smith’s Dock, to the west of the site is now labelled 

‘River Tees Dockyard’ and has been redeveloped 

comprising shipbuilding berths, numerous unlabelled 

buildings, two saw mills, timber yard and four dry docks.  

One of the saw mills is 20m to the west of the site 

boundary.  Smith Dock Road is shown in its current 

alignment. 
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Map dates On – site features Off – site features 

track enters the site from the southern boundary 

near the off-site Custom House. 

 

Two square structures have been built 20 m to 

the south west of the Pumping Station.  

The two reservoirs within and to the south west of the 

site are no longer shown and have been infilled and 

replaced with railway and travelling crane tracks. 

 

The railway to the south of the site is now labelled as 

LNER.  

 

500m south east is a Slag Reduction Works is labelled 

and a Metal Breakers are labelled 600m south of the 

site. 

 

The brine wells are labelled as ‘old brine well’ 

 

There is a Slag Brick Works 750m south of the site.  

The Slag and Tar Macadam Work 750m south of the 

site is now labelled Tar Manufactory.  

1929 (OS Map 

1:2,500) 

No significant change. An increased number of railway tracks are shown to the 

south of the site.  

1938 (OS 1:2,500) No significant change. No significant change. 

1950 (OS Map 

1:10,560) 

A further three structures have been constructed 

to the south east of the customs house. Two 

rectangular structures have been built to the 

west of the Benzole Plant. 

There are two circular tanks and several smaller 

structures shown at Teesport (250m to the north east of 

the site).  

 

The concrete works (750m south) has expanded. 

 

The brine wells are no longer shown.  

1952 - 1953 (OS 

Map 1:2,500 and 

1:1,250) 

An electricity substation has been constructed to 

the west of the pumping station buildings. 

 

There are four pipelines running from the 

pumping station to the wharf.  

 

Pipelines are also shown further north 

connecting to one of the dolphins. This may be 

connected to the tanks to the south. 

 

There are pipelines travelling from the site 

boundary to the south east (to the east of the 

pumping station). There are tanks labelled 

including four rectangle shaped buildings and 

one circular building in the same area as the 

pipes. The surface watercourse to the south of 

the pumping station is labelled Mill Stream.  

Pipelines are also shown to run parallel to Mill 

Stream connecting to the industries to the south. 

 

There is a third smaller circular tank shown on 

the Benzole Plant adjacent to the site.  

25m to the west of the site to the west of Smith Dock 

Road a Saw Mill and Timber Works is labelled. 

 

Eston Sheet and Galvanising Works located 200m south 

of the site is now labelled as Eston Refinery (iron), a 

spoil heap is shown immediately to the south of the 

refinery and a kiln and chimney is labelled to the east. 

 

The Tar Manufactory 750m to the south of the site is 

now labelled Tar Distillation Works and includes multiple 

tanks and a tar well. 

1953-1955 (OS Map 

1:10,560) 

Several smaller structures are shown near the 

pumping station. 

The basic slag works, slag brick works and tar 

manufacturing are no longer labelled.  

 

Easton Refinery (250m south west of the site) is now 

labelled as ‘works’. 

 

A larger number of railway tracks are shown to the south 

of the site. 
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Map dates On – site features Off – site features 

1954 -1958 (OS 

Map 1:1,250) 

Not shown The Tar Distillation Works 750m to the south of the site 

is no longer labelled and some of the associated 

structures are labelled as ‘ruins’. 

 

The concrete works 750m south of the site has been 

demolished and many of the railway tracks have been 

removed and replaced with the South Teesside Works 

Cleveland development which extends north towards the 

site.  This comprises numerous buildings, tanks and 

railway tracks running in a south to north direction. 

1959 – 1964 (OS 

Map 1:1,250) 

Adjacent to Teesport are buildings labelled Slag Crushing Works (partially on and off site).  

 

1964 – 1968 (OS 

Maps 1:2,500 and 

1:1,250) 

The pumping station building closest to the river 

has been extended.  The second pumping 

station building to the south has been 

demolished.  The CH2M 2017 desk study report 

indicated that a Chlorination House was either 

present on site or adjacent to the site and 

formed part of the Riverside Pumping Station. 

 

There is an additional electrical substation and 

transformer pens to the east of the existing 

substation.  

 

Pipelines are shown to run from the south 

(South Bank Iron Works) to the north and then 

across the site from west to east.  There is also 

a pipeline running west to east across the site.   

 

An Oil Depot comprising five circular oil storage 

tanks has been constructed partially on site, with 

three circular tanks on site.  According to Corus 

2004, the Oil Depot installation comprised a jetty 

with the facility for discharging fuel oil from ships 

of up to approximately 30,000 tonnes capacity, 

five 10,000 tonne capacity oil storage tanks 

located within a single bund, a pumphouse for 

oil distribution and loading of tankers, and two 

package boilers to provide steam for tank 

heating and pipeline tracing. 

 

According to the CH2M 2017 desk study report 

the oil storage depot was fed by a series of 

pipes which ran parallel to the river on the south 

site of the access road.  The pipes originated 

from Shell Oil (UK) Teesport.  

 

New dolphins have been constructed on the 

river front connecting to the Oil Depot. 

 

There is an electricity substation next to the two 

tanks to the south of the site. 

 No significant change. 

1968-1974 (OS Map 

1:1,250 and OS 

Map 1:1,250) 

The smaller third tank which was located 100m 

south of the pumping station is no longer shown. 

The buildings to the west of the two remaining 

tanks have been demolished and replaced five 

buildings. 

 

There is a building 175m to the south of the pumping 

station is labelled ore crushing plant with tracks running 

parallel to it in a south to north direction.  

 

This ore crushing plant became a ferro manganese 

crushing plant in 1966 according to CH2M, 2017.  
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Map dates On – site features Off – site features 

An electricity substation has been constructed to 

the south of the customs house.   

 

A circular tank is shown to the south of the 

customs house, 25m south of the site boundary. 

The tanks associated with the Tar Distillation Works 

750m to the south of the site are no longer shown. 

1981 (OS Map 

1:1,250) 

Slag Crushing Works (on and off site) is now labelled ‘Works’.  

1987 – 1989 (OS 

Map 1:1,250) 

The travelling crane and railway tracks are no 

longer shown. 

 

The Benzole Plant is no longer shown and the 

majority of the travelling crane and railway 

tracks have been removed.  The Customs 

House has also been demolished. 

 

A pipeline is shown running west from the oil 

depot.  

 

The saw mill 20m to the west of the site boundary is no 

longer shown. 

 

The area immediately to the south of the site is labelled 

Teesside Works Cleveland. 

 

The ore crushing plant is no longer labelled. South east 

of the former ore crushing plant are further buildings with 

a conveyor, towers, selling tanks and another tank.  This 

may be associated with pig iron casting (South Bank 

Enabling Works, 2020).  

 

The basic slag works 750m south of the site is no longer 

shown. 

1988 (OS Map 

1:10,000) 

No significant change. There are numerous tanks to the north east of the site at 

the site labelled Teesport. There are buildings adjacent 

to this labelled works.   

 

The North Tees Works Oil Refinery is shown on the 

opposite site of the River Tees which includes an 

extensive area of oil tanks.  

1985 – 1990 (OS 

Map 1:1,250) 

No significant change. Easton Refinery (250m south west of the site) is no 

longer shown. 

 

The number of travelling train tracks to the south of the 

site is reduced. 

1989 – 1993 (OS 

Map 1:1,250) 

No significant change. Teesside Works, Cleveland labelled to the east of the 

site to the east of the oil depot, associated conveyors, 

hoppers and a settling pond are labelled 100m from the 

site boundary.  

1992 (OS Map 

1:10,000) 

No significant change. River Tees dockyard has been redeveloped and is now 

labelled ‘offshore base’. 

1993 (OS Map 

1:1,250) 

No significant change. There are two additional tanks at the oil depot adjacent 

to the site boundary.  

2002 (OS Map 

1:10,000) 

No significant change. There is a building and four circular tanks to the south 

east of the oil depot, approximately 100m from the site 

boundary possibly associated with Teesside Works, 

Cleveland. 

 

Two conveyors are show to 400m to the east and south 

of the site. 

 

A rectangular building is shown 100m to the south of the 

site of unknown use. Two electricity pylons are shown 

100m to the south of the site. 

2010 (OS Map 

1:10,000) 

No significant change. A pipe tunnel is shown running from the northern bank 

to the southern bank of the River Tees around 250m to 

the north of the site. 
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4.2 Regulatory information 

Regulatory information relating to potentially contaminative activities in the vicinity of the site has been 

summarised in Table 4-2.  Further details are provided in the Groundsure Insight Report in Appendix C. 

Table 4-2: Regulatory information 

Environmental records Description 

Discharge consents  

There are eight revoked discharge consents on site:  

 

- British Steel discharging unspecified effluent to Tees Estuary; 

- Eston Jetty, Cleveland Works for unspecified trade discharges to the Tees; 

- Two revoked discharges for Clay Lane Outfall for unspecified effluent and 

sewage and trade effluent to the Tees Estuary; 

- Two revoked discharges for British Steel for unspecified effluent and trade 

discharges – cooling water to the Tees; 

- South Teesside Works, South Bank Wharf for discharging sewage to the Tees; 

and 

- Teesport Works for trade discharges (cooling water) discharging to land (on the 

site boundary).  

 

There are eight further discharge consents within 250m of the site, with the closest being a 

revoked consent approximately 20m west of the site for the Tees and Hartlepool Port 

Authority for sewage discharges of final/ treated effluent to the Tees.  

Pollution Incidents to controlled waters 

There were no pollution incidents to controlled waters recorded on the site. 

 

Approximately 70m north west of the site there was one pollution incident relating to oils 

and fuel however this was rated as having no impact (Category 4).  

 

Approximately 400m north west there was a minor (Category 3) pollution incident of 

hydrocarbons.  

Registered landfill, historical landfill or 

other waste disposal sites 

Approximately 500m south east of the site are two active landfill sites and one historical 

landfill site:  

 

- ICI No. 3 (Teesport) Landfill for waste landfilling excluding inert waste operated 

by Highfield Environmental Limited.  

- Cleveland Works for waste landfilling excluding inert waste operated by 

Sahaviriya Steel Industries UK limited.  

- ICI No. 2 (Teesport) Landfill (historical) for industrial and commercial waste. 

  

Approximately 800m south east of the site is an active landfill site Teesport No 2 which is 

for waste landfilling excluding inert waste operated by Highfield Environmental Limited.  

Registered waste transfer sites 
Approximately 900m south of the site there is a Waste Transfer Building at Puddlers Road, 

South Bank, TS6 6TX.  

Licensed waste management facilities 

There are four waste management facilities within 1km of the site:  

 

- There is a waste management facility approximately 700m south east of the site 

is B S Cleveland Landfill which is an ‘other landfill site taking special waste’ 

operated by Corus Construction and Industrial (British Steel Plc);  

- Approximately 750m south east of the site is a waste treatment facility at ICI No. 

3 (Teesport) Landfill Site which is a physical treatment facility operated by Green 

North East Trading Bidco Limited and North Tees Waste Management Limited;  

- Approximately 1km south of the site is C & L Autos which is a Metal Recycling 

Site (Vehicle Dismantler) operated by C & L Autos; and 

- Approximately 1km south of the site is L & C Skip Hire Limited which is a HCl 

Waste transfer station and treatment with asbestos operated by L & C Skip Hire 

Limited.  

Integrated Pollution Prevention and 

Control (IPPC) authorisations 

There are two IPPC authorisations on site (in the north of the site), one for ICI No.3 Teesport 

operated by Green North East Trading Bidco Limited for waste landfilling excluding inert 
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Environmental records Description 

waste.  There other IPPC authorisation is for ICI No.3 Teesport operated by Impetus Waste 

Management Limited for waste landfilling excluding inert waste.  

 

Approximately 500m to the south east of the site is an IPPC authorisation for a Waste 

Treatment Facility at ICI (Teesport) No. 3 Landfill.  This is operated by North Tees Waste 

Management Limited for the recovery or a mix of recovery and disposal of non-hazardous 

waste involving pre-treatment of waste for incineration or co-incineration.  

Hazardous substances consents and 

handling notifications  

There are four hazardous substance consents within 500m of the site:  

 

- Approximately 400m south west of the site is a historical hazardous substance 

consent for Fertiliser Solutions Limited; 

- Approximately 400m north west of the site for SABIC UK Petrochemicals; 

- Approximately 400m north west is for Greenenergy Terminals Limited for 

installation of a new refrigeration plant for the liquefaction of ethylene (historical); 

and 

- Approximately 500m south west which is for IAWS Fertilisers (UK) Limited 

(historical) for hazardous substances consents.  

 

There are a further four hazardous substance consents between 500m and 1km of the 

site, the closest being 600m to the north east of the site for the Tees and Hartlepool Port 

Authority (no details). .  

Registered radioactive substances 

Approximately 700m to the north east is a radioactive substances authorisation for Bran 

Sands operated by Northumbrian Water Limited. 

 

Approximately 750m to the north east is a radioactive substances authorisation for PD 

Teesport operated by Veolia ES (UK) Limited.   

Fuels sites 
Approximately 1km south of the site there are two fuel sites, one unbranded and the other 

ASDA.  
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5 Previous ground investigation and remediation reports 

Previous ground investigation and remediation reports relevant to the site area are summarised below.  

5.1 Enviros, Soil and Groundwater Baseline Characterisation Study 

Teesside Works, 2004 

This report describes an intrusive investigation undertaken at the Teesside Works landholding on behalf of 

Corus UK Ltd.  The investigation was undertaken over three sites: Redcar Works, Lackenby Works and 

Cleveland Works and comprised a total of 42 boreholes and 264 trial pits with soil, groundwater and surface 

water sampling and laboratory testing.  The soil results were assessed against Soil Guideline Values (SGVs) 

relevant at the time of writing the report in 2004, now obsolete Dutch Intervention Values (DIVs) and Enviros 

derived screening criteria.  Groundwater results were compared with UK Drinking Water Standards (DWS) 

relevant at the time of writing the 2004 report.  Of most relevance to this report is the investigation at 

Cleveland Works which incorporated the site boundary and included 12 trial pits (3-A-T2, 3-A-T5, 3-A-T6, 

D-B-T22, D-B-T23, D-B-T24, D-B-T25, D-B-T26, D-B-T27, D-B-T28, E-A-T1 and E-A-T14 and one borehole 

(3-A-B2).  Figures showing the exploratory locations are presented in Appendix E.  

 

Three of the excavated trial pits were located on site and in and around the on-site oil depot (3AT2, 3AT5 

and 3AT6).  The exploratory hole logs describes Made Ground soils as black ashy topsoil overlying slag 

cobbles and boulders to a maximum depth of 6.30m bgl in 3AT2.  Laboratory analytical results for soil 

samples recovered from 3AT2, 3AT5 and 3AT6 were compared against DIVs protective of human health.  

Soil samples collected from 0.1m bgl in 3AT5 and 3AT6 trial pits recorded concentrations of polycyclic 

aromatic hydrocarbons (PAH) Total EPA16 in excess of the DIV threshold level of 40mg/kg (3AT5 

<89 mg/kg and 3AT6 <46mg/kg).  Acid soluble sulphide was recorded above the Enviros Screening Value 

(ESV) threshold level of 1,000mg/kg in samples collected from 3AT2 (0.1m bgl) at 1,548mg/kg, 3AT5 

(3m bgl) at 2,153mg/kg and 3AT6 (3.5m bgl) at 1,569mg/kg.  Water Soluble Sulphate as SO4 was recorded 

above the Building Research Establishment (BRE) threshold (1,200mg/ long ton (lt)) within 3AT2 (0.1m bgl) 

at 1,690mg/kg.   

 

One borehole 3AB2, was excavated within the oil depot compound.  The encountered geology is described 

in Table 3-2.  Analytical results for soil samples collected from this location recorded an exceedances of the 

ESV for boron (3mg/kg) at 3.7mg/kg (9.5m bgl).  An exceedance of water soluble as SO4 sulphate BRE 

threshold value (1,200mg/lt) was also recorded at 3,690mg/lt in a soil sample collected at 9.5m bgl.  

Groundwater samples were collected from 3AB2 on one occasion, selenium (0.013mg/l), boron (1.3mg/l) 

and total sulphur as SO4 (2,270mg/l) were recorded above their respective DWS of 0.01mg/l, 1mg/l and 

240mg/l.  Groundwater within 3AB2 was recorded at an elevation of 7.56m bgl.  

 

Outside of the site boundary but within the oil depot area, black odorous tar was observed between ground 

level to 0.15m bgl in trial pit 3AT1 and a slight ammonia odour was noted in 3AB2 at a depth of between 

9.0m to 10.0m bgl.  No other visual or olfactory evidence of contamination was observed within the oil depot.  

Adjacent to the site and within the oil depot area, total petroleum hydrocarbons (TPH) was recorded at 

90,900mg/kg and xylenes at 304mg/kg in a soil sample collected from 3AT1B1 at 0.1m bgl which 

corresponds within the black odour tar observed at this location.  TPH was not recorded above the DIV 

guideline value of 5,000mg/kg within other soil samples collected from the oil depot.  

 

Seven trial pits, DBT22 to DBT28, were excavated in a line along the site boundary from the pumping station 

to the western site boundary.  The encountered geology was described as ashy Made Ground overlying 

slag gravels and boulders.  Soil samples collected from six of the trial pits (DBT22 at 3.2m bgl, DBT23 at 

1.8m bgl, DBT24 at 2.8m bgl, DBT25 at 3.5m bgl, DBT26 at 0.1m bgl and DBT28 at 4.0m bgl) recorded an 
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alkaline pH above pH 10, with the most elevated pH recorded at pH 11.3 in DBT23.  A soil sample collected 

from DBT25 at 3.5m bgl recorded an exceedance of UK Soil Guideline Value (SGV) protective of a 

commercial land use for lead (750mg/kg) at 782mg/kg.  Within the same sample, an exceedance of copper 

DIV threshold (190mg/kg) was recorded at 493mg/kg. 

 

Zinc was recorded above the DIV threshold level of 720mg/kg within soil samples collected from five of the 

trial pits (DBT23 at 1.8m bgl, DBT24 at 0.2m bgl, DBT25 at 0.2m bgl and 2.8m bgl, DBT27 at 4.0m bgl and 

DBT28 at 4.0m bgl), with the most elevated concentration recorded at 4,130mg/kg within a sample collected 

from DBT24.  Exceedances for DIV for total PAH (40mg/kg) were also recorded in samples collected from 

DBT22 (0.2m bgl), DBT23 (0.2m bgl) and DBT28 (4.0m bgl) at <58mg/kg, 103mg/kg and <49mg/kg 

respectively.  There were exceedances of the ESV acid soluble sulphide assessment criteria of 1,000mg/kg 

within three of the trial pits (DBT22 at 3.2m bgl, DBT23 at 1.8m bgl and DBT24 at 0.2 and 2.8m bgl), with 

the most elevated exceedance was 6,232mg/kg collected from DBT23 at 1.8m bgl.  

 

One trial pit EAT3 was excavated on site 80m to the south of the oil depot on site.  The exploratory hole log 

for EAT3 describes the topsoil as loose brown sandy topsoil with grass and rootlets for 0.5m bgl overlying 

Made Ground described as yellow sand with furnace bricks overlying Made Ground with loose brown sandy 

soil with furnace bricks and slag cobbles.  Soil samples at both 0.1m bgl and 4.0m bgl had exceedances for 

the UK SGV for lead (750mg/kg) at 1,230mg/kg and 1,848mg/kg respectively.  Zinc was recorded above 

the DIV threshold level of 720mg/kg at both 0.1m bgl and 4.0m bgl of 4,356mg/kg and 5,470mg/kg 

respectively.  Water Soluble Sulphate as SO4 was recorded above the BRE level of 1,200mg/lt at 4.0m bgl 

at 1,590mg/kg. 

 

On the wider Cleveland site which extends beyond the site boundary to the south(as shown in Appendix 

E) the investigation encountered thick Made Ground comprising slag, with the greatest thicknesses towards 

the River Tees where the historical infilling for land reclamation would have been deepest.  Groundwater 

flow from across the Cleveland site was complex but there was a general westward trend towards the River 

Tees.  

5.2 CORUS UK LTD. First phase reporting of the site protection and 

monitoring programme. January 2008. 

This report describes an intrusive ground investigation undertaken in and around the oil depot located within 

and adjacent to the site between June and July 2007.  Two boreholes, 2B2 and 2B3 were excavated on 

site, 2B2 between the northern boundary of the oil depot and the River Tees and 2B3 was to the eastern 

boundary of the oil depot.  One further borehole was drilled off site on the southern boundary of the depot 

(2B1).  A location plan showing the exploratory holes is presented in Appendix E.  

 

The geology within 2B2 and 2B3 is described within Table 3-2.  Slag fill was encountered to a maximum of 

13m bgl, underlain by Alluvium described as grey, black silty SAND.  Groundwater was encountered within 

the Alluvium and CORUS UK interpreted groundwater flow to be to the north towards the River Tees.  

Perched water was not encountered within the Made Ground (slag fill). 

 

Soil analysis recorded TPH at a maximum concentration of 285mg/kg (at 2B3 at 3.0m bgl) and PAH at 

25mg/kg in 2B1 at 1.0m bgl.   

 

Groundwater analysis recorded a maximum concentration of TPH at 62µg/l in 2B3 and total PAH at less 

than the method of detection limit in all the groundwater samples analysed.  
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5.3 Wood Environment and Infrastructure Solutions UK Limited, South 

Tees Development Corporation, Former Steelworks Land, South 

Tees, Outline Remediation Strategy, June 2019. 

This report outlines a contaminated land remediation strategy inclusive of a remediation options appraisal 

for a proportion of STDC’s current land holdings available to be brought forward for redevelopment.  The 

remediation strategy covers a series of land parcels comprising approximately 285ha of land extending from 

National Grid Reference NZ 52965 22005 in the west to NZ 58083 24716 in the east.  A plan showing the 

areas covered by the remediation strategy is provided in Appendix E.  The remediation strategy 

encompasses most of the site with the exception of a narrow strip of land closest to the River Tees. 

 

The objective of the remediation strategy was to mitigate the level of ground remediation required across 

the STDC area, minimise conflicts with the many safety restrictions (including various prevailing safety 

hazard zones) and avoid introducing future end users that would otherwise conflict with the existing industrial 

and commercial activities within the area. 

 

Numerous remediation options were considered by Wood and screened against a range of generic 

contaminant groups.  Given the size of the landholding under consideration, together with the range and 

distribution of contaminants and apparent limited risks to potential future industrial end users, the 

remediation option taken forward by Wood comprised the formation of a capping layer across the area 

(including a part of the site which is the subject of this report) to break the Made Ground contaminative 

linkages.  This technique included the placement of chemically ‘suitable for use’ materials over contaminated 

ground (up to 0.3m in thickness).  Clean service runs were also recommended by Wood, to protect both 

future land users (notably maintenance workers) and utility assets.  The option for selective excavation and 

disposal at the adjacent hazardous waste facility of limited ‘hotspots’ of contamination was also 

recommended to complement the capping layer remediation approach.  

 

The Wood report provided ‘suitable for use’ chemical criteria for soils, based on generic assessment criteria 

(CL:AIRE, Category 4 Screening Levels (C4SLs) and LQM, Suitable for Use Levels (S4Uls)) protective of 

human health under a commercial land use scenario.  No ‘suitable for use’ chemical criteria for soils or 

groundwater, protective of controlled water receptors were provided. 
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6 Preliminary Conceptual Site Model and Qualitative Risk 

Assessment  

Land contamination is assessed through the identification of Potential Contaminant Linkages (PCLs).  The 

assessment involves the development of a CSM which describes the relationship between on and off-site 

potential sources of contamination (and contaminants), potential receptors to such contamination and 

anticipated pathways between the two.  Where all three (source-pathway-receptor linkage) are present or 

considered to be present, they are described as a PCL which can be subject to the risk assessment process. 

 

The following discusses the potential sources, pathways and receptors present on or adjacent to the site. 

6.1 Potential sources 

Based on the available information for the site the following potential on site sources of contamination have 

been identified in Table 6-1.  A plan of potential sources of contamination is provided in Figure 8.1 in 

Appendix B.  

Table 6-1: Potential on-site sources 

Potential source Potential associated contaminants 

Made Ground across the whole site including 

demolished buildings, structures, slag and ash 

associated with the adjacent steel work.. 

Asbestos, metals and metalloids, polycyclic aromatic hydrocarbons (PAHs), fuel and 

oil hydrocarbons, aromatic hydrocarbons (SVOCs and VOCs), phenols, cyanides, 

ammonium, chlorides and sulphates. 

Riverside Pumping Station buildings 

(sterilisation and motors for pumps) 

Asbestos, inorganic compounds (chlorine, sodium chloride), fuel and oil 

hydrocarbons.  

Electrical sub‐stations and transformers  
Asbestos, metals and metalloids, polycyclic aromatic hydrocarbons (PAHs), fuel and 

oil hydrocarbons, polychlorinated biphenyls (PCBs).  

Pipelines 
Unknown contents and potentially associated with oil depot and may contain fuel and 

oil hydrocarbons. 

Wharf usage, travelling cranes and railway 

tracks 

Fuel and oil hydrocarbons, metals and metalloid, PAHs, phenols, asbestos, 

organotins, sulphates and sulphides, chlorinated solvents. Potential leaks and 

spillages from loading of cargo onto ships. Potential re-fuelling of vessels.  

Oil depot tanks and pipelines  

Asbestos, metals and metalloids, polycyclic aromatic hydrocarbons (PAHs), fuel and 

oil hydrocarbons, volatile and semi-volatile organic compounds (VOCs and SVOCs), 

phenols and PCBs.  

Tanks to the east of the pumping station which 

have now been demolished.  

Benzole plant and associated tanks which have 

been demolished.  

Slag crushing works (former) 

Tarmac Teesport Asphalt Plant (Asphalt and 

Concrete Plant) 

Phenols, PAHs, PCBs, bitumen, hydrochloric acid, organic compounds, fuel and oil 

hydrocarbons, metals and metalloids. 

 

Several current and historical activities undertaken within 1 km of the site may have released contaminants 

into the ground, which may have subsequently migrated to the site in the direction of groundwater flow.  

Potential contaminant sources within 250 m of the site boundary are identified in Table 6-2. 
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Table 6-2: Potential Off-site Sources 

Potential Source Potential Associated Contaminants 

Eston Sheet and Galvanising Works (250 m 

south west) 
Heavy metals, hydrocarbons, pH, Sulphate/sulphides, cyanide.  

Teesport Tanks (100 m north east of the site) 

and oil depot tanks and pipelines (adjacent to 

site boundary). 

 Asbestos, metals and metalloids, PAHs, fuel and oil hydrocarbons, volatile and semi-

volatile organic compounds (VOCs and SVOCs), phenols. 

Slag crushing works (100 m north) 
Asbestos, slag (heavy metals and metalloids, sulphates and sulphides), PAHs, 

phosphate, PCBs.  

Ore crushing plant (ferro manganese crushing 

plant) (60 m south east of the site boundary, 

south of the pumping station) 

Metals, PAHs, asbestos, sulphates and sulphides. 

Travelling cranes and railways (adjacent to the 

site) 
Fuel and oil hydrocarbons, metals and metalloids, PAHs, sulphates and sulphides. 

Hanson Ready-Mixed Concrete (150 m south 

east of the site, adjacent to the former oil depot) 
Heavy metals, sulphates/ sulphides, PAHs, fuel and oil hydrocarbons and phenols. 

Landfill sites (500 m south east) Heavy metals, hydrocarbons, sulphate/ sulphides, methane and carbon dioxide gas.  

Teesside Works Cleveland (500 m south) Heavy metals, hydrocarbons, sulphate/ sulphides, PCBs.  

Made Ground from land reclamation and infilling 

of reservoirs. 

Asbestos, metals and metalloids, PAHs, fuel and oil hydrocarbons, volatile and semi-

volatile organic compounds (VOCs and SVOCs), phenols, cyanides, ammonium, 

chlorides and sulphates. Ground gases. 

Dockyards including saw and timber mills 

(adjacent to the site boundary to the west) 

Metals and metalloids, sulphates and sulphides, PAHs, fuel and oil hydrocarbons, 

volatile and semi-volatile organic compounds (VOCs and SVOCs), asbestos.  

6.2 Potential receptors 

Human health: 

 

• future site users; 

• ground workers or development workers during construction; and, 

• neighbouring site users. 

Note risks to current site users in its current configuration have been excluded from the assessment. 

 

Controlled waters: 

 

• Mercia Mudstone Group - Secondary B Aquifer; 

• Tidal Flat Deposits -  Undifferentiated Aquifer;  

• River Tees (Tees Estuary SSSI; SPA and Ramsar).  

• Mill Stream.  

 

Buildings, structures and new services: 

 

• current and future utilities (potable and fire water supply). 

6.3 Potential pathways 

Human receptor pathways: 

 

• direct exposure through dermal contact, ingestion or inhalation of soils and dusts; and, 
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• inhalation of soil or groundwater derived vapours or ground gases. 

Controlled water pathways: 

 

• leaching and dissolution of contaminants from unsaturated soils groundwater; 

• lateral migration of groundwater and surface water run off to surface water features 

(predominantly the River Tees);  

• vertical migration through the creation of preferential pathways via piling; and, 

• migration of contaminants in soils during excavation and construction. 

Building and utilities pathways: 

 

• migration into services. 

6.4 CSM 

The CSM and Preliminary Qualitative Risk Assessment are presented below in Table 6-3.  Definitions of 

probability and consequence have been based on guidance outlined in CIRIA 552 and summarised in 

Appendix G.  A combination of probability and consequences produces a risk level based on the risk 

evaluation and likely action required.  The land contamination risk, which is a function of the probability and 

the consequence, can then be defined using the risk matrix. 

 



 
P r o j e c t  r e l a t e d  

 

14 October 2020 LAND QUALITY DESK STUDY AND PRELIMINARY RISK ASSESSMENT REPORT PC1084-RHD-SB-EN-RP-EV-1107 24  

 

Table 6-3: Preliminary Conceptual Model 

Source Pathway Receptor 
Associated 

hazard 

Potential 

consequence of 

contaminant 

linkage 

Likelihood of 

contaminant 

linkage 

Risk 

classification 
Justification 

Made Ground: Inorganic and 

organic contaminants and 

asbestos.  Including former 

use of the site by travelling 

cranes and railways. 

Direct exposure 

via dermal 

contact, ingestion 

and inhalation of 

soils and dusts 

Vapour and 

ground as 

inhalation. 

Humans –future on-

site users and site 

neighbours.  

Health Risk 

Medium  Low likelihood 
Moderate to 

Low Risk 

Made Ground contaminants are known to be 

present on site. As part of the construction works 

much of  the Made Ground on site will be excavated 

during the creation of the berthing pocket and quay 

structure. Only excavated materials that are 

deemed suitable use (i.e. do not present an 

unacceptable risk to human health) will reused on 

site in accordance with CL:AIRE Code of practice 

and the Wood 2019 Remediation Strategy. In 

addition to the reuse of suitable materials, much of 

the site is intended to be covered in hardstanding or 

crushed stone which would break the linkage 

between Made Ground soils and site users. 

 

A new substation is proposed on the new quay, 

however, no other buildings will be constructed on 

the site. The exact construction of the substation is 

unknown however it is likely to be well ventilated 

due to the equipment it contains.  Operational 

maintenance of the substation is likely to be the only 

time the building is occupied, therefore 

unacceptable risks relating to the inhalation of 

potential ground gases and vapours that may 

accumulate in buildings is considered unlikely. 

Construction/ ground 

workers and 

neighbouring site 

users during 

construction. 

Medium  Low likelihood 
Moderate to 

Low Risk 

It is likely that short term risks associated with 

construction/ maintenance could be managed by 

following Health and Safety at Work Act legislation, 

Construction Design and Management Regulations,  

use of a Construction Environmental Management 

Plan (CEMP), personal protective equipment and 

appropriate working practices. 

Leaching, 

dissolution and 

migration from 

unsaturated 

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Pollution of 

controlled water 
Medium Low likelihood 

Moderate to 

Low Risk 

There is likely saline intrusion to underlying aquifers 

given their proximity to the River Tees estuary and 

there are no abstractions utilised for potable supply 
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Source Pathway Receptor 
Associated 

hazard 

Potential 

consequence of 

contaminant 

linkage 

Likelihood of 

contaminant 

linkage 

Risk 

classification 
Justification 

contaminated 

soils  

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

within 1km of the site therefore groundwater is of 

low sensitivity.   

 

Comments received from the Environment Agency 

regarding the Wood 2019 Outline Remediation 

Strategy for the neighbouring site indicates that 

active groundwater remediation is not required on 

the adjacent site and is therefore unlikely to be 

required on site. 

Lateral migration 

of, groundwater or 

surface water 

runoff into surface 

water features. 

River Tees, Mill 

Stream 
Medium Likely Moderate Risk 

There is the potential for migration of contaminants 

into the River Tees, especially during construction 

works. 

Vertical migration 

through the 

creation of 

preferential 

pathways via 

piling. 

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

Medium Low likelihood 
Moderate to 

Low Risk 

There is likely saline intrusion to underlying aquifers 

given their proximity to the River Tees estuary and 

there are no abstractions utilised for potable supply 

within 1km of the site therefore groundwater is of 

low sensitivity.   

 

Comments received from the Environment Agency 

regarding the Wood 2019 Outline Remediation 

Strategy for the neighbouring site indicates that 

active groundwater remediation is not required on 

the adjacent site and is therefore unlikely to be 

required on site. 

Direct contact and 

permeation of 

water supply 

pipes 

Utilities/ human health 

Degradation and 

pollution of 

potable water 

supply / health 

risks 

Medium Low likelihood 
Moderate to 

Low Risk 

Elevated hydrocarbons on site soils could potentially 

permeate through plastic pipes. 

Riverside Pumping Station 

and substations, transformers 

fuel and oils and chloride (for 

water sterilisation).   

Direct exposure 

via dermal 

contact, ingestion 

and inhalation of 

soils and dusts 

Future on-site users.  Health Risk Medium Low likelihood 
Moderate to 

Low Risk 

There is the potential for spillages of fuels and oils 

or chloride associated with the former Riverside 

Pumping Station.  As part of the construction works, 

the Made Ground on site will be excavated during 

the creation of the berthing pocket and quay 
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Source Pathway Receptor 
Associated 

hazard 

Potential 

consequence of 

contaminant 

linkage 

Likelihood of 

contaminant 

linkage 

Risk 

classification 
Justification 

Vapour and 

ground as 

inhalation. 

structure. Only excavated materials that are 

deemed suitable use (i.e. do not present an 

unacceptable risk to human health) will reused on 

site in accordance with CL:AIRE Code of practice 

and the Wood 2019 Remediation Strategy. In 

addition to the reuse of suitable materials, much of 

the site is intended to be covered in hardstanding or 

crushed stone which would break the linkage 

between Made Ground soils and site users. 

 

A new substation is proposed on the new quay, 

however, no other buildings will be constructed on 

the site. The exact construction of the substation is 

unknown however it is likely to be well ventilated 

due to the equipment it contains.  Operational 

maintenance of the substation is likely to be the only 

time the building is occupied, therefore 

unacceptable risks relating to the inhalation of 

potential ground gases and vapours that may 

accumulate in buildings is considered unlikely. 

Construction/ ground 

workers and 

neighbouring site 

users during 

construction. 

Medium Low likelihood 
Moderate to 

Low Risk 

It is likely that short term risks associated with 

construction/ maintenance could be managed by 

following Health and Safety at Work Act legislation, 

Construction Design and Management Regulations,  

use of a CEMP, personal protective equipment and 

appropriate working practices. 

Leaching, 

dissolution and 

migration from 

unsaturated 

contaminated 

soils  

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

Pollution of 

controlled water 
Medium  Low likelihood 

Moderate to 

Low Risk 

There is likely saline intrusion to underlying aquifers 

given their proximity to the River Tees estuary and 

there are no abstractions utilised for potable supply 

within 1km of the site therefore groundwater is of low 

sensitivity.   

 

Comments received from the Environment Agency 

regarding the Wood 2019 Outline Remediation 

Strategy for the neighbouring site indicates that 

active groundwater remediation is not required on the 
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Source Pathway Receptor 
Associated 

hazard 

Potential 

consequence of 

contaminant 

linkage 

Likelihood of 

contaminant 

linkage 

Risk 

classification 
Justification 

adjacent site and is therefore unlikely to be required 

on site. 

Lateral migration 

of, groundwater or 

surface water 

runoff into surface 

water features. 

River Tees (SSSI), Mill 

Stream 
Medium Likely Moderate Risk 

There is the potential for migration of contaminants 

into the River Tees, especially during construction 

works. 

Vertical migration 

through the 

creation of 

preferential 

pathways via 

piling. 

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

Medium Low likelihood 
Moderate to 

Low Risk 

There is likely saline intrusion to underlying aquifers 

given their proximity to the River Tees estuary and 

there are no abstractions utilised for potable supply 

within 1km of the site therefore groundwater is of low 

sensitivity.   

Direct contact and 

permeation of 

water supply 

pipes 

Utilities/ human health 

Degradation and 

pollution of 

potable water 

supply / health 

risks 

Medium Low likelihood 
Moderate to 

Low Risk 

Elevated hydrocarbons on site soils could potentially 

permeate through plastic pipes.  Wood remediation 

strategy requires clean service corridors to be 

installed. 

Oil tanks and pipelines from oil 

depot with the potential of fuel 

and oil hydrocarbons. 

Leakages from pipelines 

Direct exposure 

via dermal 

contact, ingestion 

and inhalation of 

soils. Inhalation of 

vapours. 

Future on-site users.  

Health Risk 

Medium Low likelihood 
Moderate to 

Low Risk 

There is the potential for leakage of fuels and oils 

from the pipelines within the vicinity of the site.  The 

oil depot (on and off site) and associated pipelines 

are to be decommissioned as part of the works. 

Previous investigations encountered tarry soils within 

oil depot area. 

 

Construction/ ground 

workers and 

neighbouring site 

users during 

construction. 

Medium Low likelihood 
Moderate to 

Low Risk 

Leaching, 

dissolution and 

migration from 

unsaturated 

contaminated 

soils  

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

Pollution of 

controlled water 

 

Medium Low likelihood 
Moderate to 

Low Risk 
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Source Pathway Receptor 
Associated 

hazard 

Potential 

consequence of 

contaminant 

linkage 

Likelihood of 

contaminant 

linkage 

Risk 

classification 
Justification 

Lateral migration 

of groundwater 

into surface water 

features. 

River Tees, Mill 

Stream 
Medium Likely Moderate Risk 

Vertical migration 

through the 

creation of 

preferential 

pathways via 

piling. 

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

Medium Low likelihood 
Moderate to 

Low Risk 

Direct contact and 

permeation of 

water supply 

pipes 

Utilities/ human health 

Degradation and 

pollution of 

potable water 

supply / health 

risks 

Medium Low likelihood 
Moderate to 

Low Risk 

Tanks and pipework to the 

east of the pumping station 

which have now been 

demolished. 

Direct exposure 

via dermal 

contact, ingestion 

and inhalation of 

soils. Inhalation of 

vapours. 

Future on-site users.  

Health Risk 

Medium Low likelihood 
Moderate to 

Low Risk 

Previous investigation in 2004 did not record gross 

hydrocarbon contamination in soils (as recorded in 

trial pit EAT3), however there was no groundwater 

sampling taken at this location (Enviros, 2004). There 

is no current evidence of significant leakages from 

the tanks or pipework.   

Construction/ ground 

workers and 

neighbouring site 

users during 

construction. 

Medium Low likelihood 
Moderate to 

Low Risk 

Leaching, 

dissolution and 

migration from 

unsaturated 

contaminated 

soils  

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

Pollution of 

controlled water 

Pollution of 

controlled water 

Medium Low likelihood 
Moderate to 

Low Risk 

Lateral migration 

of groundwater 

into surface water 

features. 

River Tees, Mill 

Stream 
Medium Low likelihood 

Moderate to 

Low Risk 
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Source Pathway Receptor 
Associated 

hazard 

Potential 

consequence of 

contaminant 

linkage 

Likelihood of 

contaminant 

linkage 

Risk 

classification 
Justification 

Vertical migration 

through the 

creation of 

preferential 

pathways via 

piling. 

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

Medium Low likelihood 
Moderate to 

Low Risk 

Direct contact and 

permeation of 

water supply 

pipes 

Utilities/ human health 

Degradation and 

pollution of 

potable water 

supply / health 

risks 

Medium Low likelihood 
Moderate to 

Low Risk 

Benzole plant   

Direct exposure 

via dermal 

contact, ingestion 

and inhalation of 

soils. Inhalation of 

vapours. 

Future on-site users.  

Health Risk 

Medium Low likelihood 
Moderate to 

Low Risk 

There is the potential for leakage of fuels and oils 

from the former benzole plant.  Previous investigation 

within the vicinity of the former benzole plant in 2004 

recorded exceedances for DIV for total PAH 

(40mg/kg) recorded at DBT28 (4.0m bgl) (adjacent to 

the former benzole plant) at <49mg/kg (Enviros, 

2004).  

Construction/ ground 

workers and 

neighbouring site 

users during 

construction. 

Medium Low likelihood 
Moderate to 

Low Risk 

Leaching, 

dissolution and 

migration from 

unsaturated 

contaminated 

soils  

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) Pollution of 

controlled water 

Pollution of 

controlled water 

Medium Low likelihood 
Moderate to 

Low Risk 

Lateral migration 

of groundwater 

into surface water 

features. 

River Tees, Mill 

Stream 
Medium Likely Moderate Risk 

Vertical migration 

through the 

creation of 

preferential 

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Medium Low likelihood 
Moderate to 

Low Risk 
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Source Pathway Receptor 
Associated 

hazard 

Potential 

consequence of 

contaminant 

linkage 

Likelihood of 

contaminant 

linkage 

Risk 

classification 
Justification 

pathways via 

piling. 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

Direct contact and 

permeation of 

water supply 

pipes 

Utilities/ human health 

Degradation and 

pollution of 

potable water 

supply / health 

risks 

Medium Low likelihood 
Moderate to 

Low Risk 

Slag crushing works / currently 

Tarmac Asphalt / Concrete 

Plant 

Direct exposure 

via dermal 

contact, ingestion 

and inhalation of 

soils. Inhalation of 

vapours. 

Future on-site users.  

Health Risk 

Medium Low likelihood 
Moderate to 

Low Risk 

There is the potential for contamination from the 

former slag crushing works and current site usage as 

an asphalt and concrete plant.  There has been no 

data recorded in previous investigations from this 

area therefore it is currently unknown whether there 

is contamination present in the soils or ground water.  

Construction/ ground 

workers and 

neighbouring site 

users during 

construction. 

Medium Low likelihood 
Moderate to 

Low Risk 

Leaching, 

dissolution and 

migration from 

unsaturated 

contaminated 

soils  

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

Pollution of 

controlled water 

 

Medium Low likelihood 
Moderate to 

Low Risk 

Lateral migration 

of groundwater 

into surface water 

features. 

River Tees, Mill 

Stream 
Medium Likely Moderate  

Vertical migration 

through the 

creation of 

preferential 

pathways via 

piling. 

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

Medium Low likelihood 
Moderate to 

Low Risk 
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Source Pathway Receptor 
Associated 

hazard 

Potential 

consequence of 

contaminant 

linkage 

Likelihood of 

contaminant 

linkage 

Risk 

classification 
Justification 

Direct contact and 

permeation of 

water supply 

pipes 

Utilities/ human health 

Degradation and 

pollution of 

potable water 

supply / health 

risks 

Medium Low likelihood 
Moderate to 

Low Risk 

Off-site sources  

Direct exposure 

via windblown 

soils and dusts. 

Direct contacts 

with contaminants 

that have 

migrated onto the 

site. 

Current and future on-

site users and 

construction workers. 

Health Risk Medium  Low likelihood 
Moderate to 

Low Risk 

The area surrounding the site to the east, south and 

west has had a long history of industrial use.  

Groundwater flow across the adjacent sites is likely 

to have a northward trend towards the site and the 

River Tees and there is the potential for 

contaminates from off-site sources to migrate on to 

the site either via windblown dusts or through 

migration via groundwater of flow or migration of  

non-aqueous phase liquids.  

 

According to the Wood 2019 outline remediation 

strategy, the land adjacent to the site will be 

remediated by providing a capping layer across the 

site to break Made Ground contaminant linkages. 

This will mitigate against potential risks to future on 

site users via direct contact with soils that have  

migrated on to the site. 

 

The Wood remediation strategy does not include 

active groundwater remediation and this has been 

agreed with the local planning authority.  

 

 

Lateral migration 

of dissolve phase 

contaminants in 

groundwater with 

migration onto 

site 

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits) 

Pollution of 

controlled water 
Medium Low likelihood 

Moderate to 

Low Risk 

Lateral migration 

of non-aqueous 

phase liquids  

Groundwater: 

Secondary 

Undifferentiated 

Aquifer (Tidal Flat 

Deposits); Secondary 

B Aquifer (Mercia 

Mudstone) 

Pollution of 

controlled water 

Medium Low likelihood 
Moderate to 

Low Risk 

River Tees, Mill 

Stream 
Medium Likely Moderate Risk 

Gas and vapour 

migration and 

accumulation in 

buildings 

Future buildings and 

utilities/ human health, 

future utilities.  

Health Risk and 

Explosion 
Severe Low likelihood 

Moderate to 

Low Risk 

Off-site historical landfills/ infilled land has the 

potential to generate gases which migrate on to site.   

A new substation is proposed on the new quay; 

however, no other buildings will be constructed on 

the site. Operational maintenance of the substation 

is likely to be the only time the building is occupied 
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Source Pathway Receptor 
Associated 

hazard 

Potential 

consequence of 

contaminant 

linkage 

Likelihood of 

contaminant 

linkage 

Risk 

classification 
Justification 

and will follow appropriate working practices, 

therefore the risk of inhalation of potential ground 

gases and vapours that may accumulate in 

buildings is negligible. 
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7 Conclusions and recommendations 

7.1 Conclusions  

The key objectives of the desk study and PRA was to provide information on the current conditions of the 

site with respect to land contamination, characterise the baseline environment to inform and support the EIA 

for Geology and Ground Conditions and identify potential land quality risks and constraints associated with 

the proposed scheme.  

 

The site is within an area of former industrial use and currently comprises South Bank Wharf, various jetties, 

the bank of the River Tees, an access road running parallel to the river, two building associated with the 

Riverside Pumping Station and two electrical substation buildings with transformer pens. There are also 

three oil tanks associated with the oil depot and associated office buildings. Tarmac Teesport Asphalt Plant 

infrastructure is present in the north of the site, there are also a few remaining buildings associated with the 

former benzole plant including two further electrical substations and a small circular tank.  

 

BSG records and data from previous site investigation on or near the site indicate that the underlying 

geology is reclaimed land comprising slag fill to depths of between 8.5m and 10m bgl.  BGS records indicate 

the Made Ground overlies Tidal Flat Deposits.  The bedrock geology underling the site is Mercia Mudstone.  

 

The site is located in an area of former industrial use with the potential for contamination to be present.  

Potential on site sources of contamination include Made Ground used to reclaim the land, the use of the site 

as a wharf with travelling cranes and railways, contamination associated with Riverside Pumping Station, 

electricity substations, oil depot tanks and pipelines, tanks to the east of the pumping station which have 

now been demolished, a former benzole plant and associated tanks and the Tarmac Asphalt and Concrete 

plant (formerly slag crushing works).  Potential off-site sources include former industrial uses including a 

Sheet and Galvanising Works, slag crushing works, ore crushing plant, dockyards including saw and timber 

mills and Teesside Works Cleveland Steelworks.  Current land uses which are potential off-site sources 

include Hanson Ready Mix Concrete to the south of the site and landfill sites to the south east of the site. 

 

The proposed scheme will include demolition of some existing on site structures (with others removed in 

advance of the proposed construction works commencing by STDC through agreement with Redcar and 

Cleveland Borough Council (RCBC)), removal of the South Bank Wharf, the excavation of soils to create a 

new quay side which is to be set back from the existing quay with a new berth pocket and the importation 

of crushed stone onto the site to provide surfacing.  Following construction, risks to human health or 

controlled water receptors from on-site contamination are unlikely to be unacceptable as the majority of on-

site soils would have excavated from the site with only soils deemed suitable for use (i.e. that do not 

represent an unacceptable risk to human health or the environment) being reused in the development. 

Where soils remain, these will be covered with crushed stone or hardstanding.  Further investigation is 

required to characterise soils on site prior to excavation to enable waste classification or determine whether 

they can be re-used on site or elsewhere in the wider STDC development areas.  

 

During construction there is the potential for the disturbance of soils resulting in dust generation and for site 

workers to come into direct contact with contaminated soils and groundwater.  In addition, localised soil and 

groundwater contamination or hydrocarbons as free product may be present on the site or be migrating onto 

the site from off-site sources which has the potential to be mobilised during construction and impact 

groundwater or surface water quality.  Further ground investigation is required to evaluate soil and 

groundwater quality and identify if this presents a development constraint. 
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7.2 Potential contaminated land development constraints 

The findings of the PRA have identified the following potential contaminated land development constraints: 

 

• Limited ground investigation has been undertaken on the site and therefore ground conditions are 

uncertain.  Therefore the costs for disposal or potential for re-use of the Made Ground materials to 

be excavated from the site is unknown. 

• It is also unknown if contaminants are migrating on to the site via groundwater or as non-aqueous 

phase liquids from neighbouring land which could also present a constraint to development. 

• It is known that Made Ground comprising slag is present across the site which could be difficult to 

excavate if the slag is fused together and may also contain elevated concentrations of sulphates 

which could degrade concretes.  

• Historical maps of the site showed a number of watercourses which dissected the site flowing into 

the River Tees.  These could be present underlying the site as culverts. 

• The site has a moderate UXO rating indicating that UXO may be encountered during the site 

development.  

7.3 Recommendations  

Based on the findings of the PRA the following work is recommended prior to the proposed scheme 

commencing which could be secured via planning conditions: 

 

• Decommissioning of the oil depot and associated pipework, on-site sub-stations and Riverside 

Pumping Station prior to the proposed scheme commencing.  

• Intrusive site investigation and generic quantitative risk assessment (GQRA) to help better 

determine the presence, magnitude and extent of contaminants on site and the risks and 

constraints they may pose to the proposed development.  Depending on the outcome of the 

investigation a quantitative risk assessment and/or remediation may be required; 

• Site specific UXO Desktop Assessment due to the moderate risk rating of UXO being encountered 

across the site; 

• Drainage survey to determine the presence of underground culverts; 

• Consideration should be given to protection of potable water supply pipes following UK Water 

Research Document ‘Guidance for the Selection of Water Supply Pipes to be used on Brownfield 

Sites’ 10/W/M/03/21 January 2011); 

• Development of a CEMP for use during construction works to protect construction workers, 

neighbouring site users and groundwater.  The report should be informed by the results of 

intrusive site investigation and known presence of asbestos containing materials on site;  

• Development of a Waste Management Plan (WMP) for the site for materials being excavated and 

disposed of off-site or re-used either on-site or in the wider STDC development areas.  

• Materials being brought on to the site should be tested to ensure they are both chemically and 

geotechnically suitable for use.  Chemical importation criteria should be developed to ensure 

imported soils do not have the potential to cause harm to human health or the environment.  

• During construction works appropriate mitigation measures should be put in place to ensure no 

pollutants or sediments enter surface waters. 

It is also recommended that RCBC and the Environment Agency are consulted at an early stage (pre site 

investigation) to agree the scope of site investigation works and gain agreement to the proposed approach. 
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Limitations 

 

The direct assessments and judgements given in this report are limited by both the finite data on which they 

are based and the proposed works to which they are addressed. The acquisition of data is constrained by 

both physical and economic factors and, by definition, is subject to limitations. Conditions at the site will 

change over time due to natural variations and may be affected by human activities. 

 

This document has been prepared for the titled project and should not be relied upon or used for any other 

project. Royal HaskoningDHV accepts no responsibility or liability for the consequences of this document 

being used for a purpose other than that purpose for which it was commissioned. The assessments and 

judgements contained herein should not be relied upon as legal opinion. 

 

The findings and opinions are relevant to the dates of the information reviewed and should not be relied 

upon to represent conditions at later dates. The opinions included herein are based on the information 

obtained from the assessments undertaken in the study area and from the experience of the reviewers. 

 

This Phase I Land Quality Assessment has utilised a variety of publicly available data sources such as the 

Environment Agency, Groundsure, historical maps and the British Geological Survey. Therefore, the study 

is limited by the age and limitations inherent in the data described. 



 

 

Appendix B 

B – Site Plans 

• Site layout plan  

• Potential areas of concern plan 
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Appendix C 

C – Groundsure Insight Report 

Appendix A1 – A3 of Wood 2019, Groundsure Insight 

Report (2019) 
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Appendix A  
Former South Bank Works 
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Appendix A1 
Enviro Insight Report 
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D – Historical British Geological 

Survey (BGS) Logs and Logs from 

Previous Ground Investigations 
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Appendix E 

E – Figures from Previous Ground 

Investigations  
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Appendix F 

F –UXO Risk Map  

Zetica  

 



UNEXPLODED BOMB RISK MAP

SITE LOCATION

Map Centre: 453336,522446

LEGEND

High: Areas indicated as having a bombing density of 50 bombs per 1000acre
or higher.

Moderate: Areas indicated as having a bombing density of 15 to 49 bombs
per 1000acre.

Low: Areas indicated as having 15 bombs per 1000acre or less.

miltary industry UXO find

transport dock Luftwaffe
targets

utilities Bombing decoy other

How to use your Unexploded Bomb (UXB) risk map?
The map indicates the potential for Unexploded Bombs (UXB) to be present as a result of World
War Two (WWII) bombing.

You can incorporate the map into your preliminary risk assessment* for potential Unexploded
Ordnance (UXO) for a site. Using this map, you can make an informed decision as to whether
more in-depth detailed risk assessment* is necessary.

What do I do if my site is in a moderate or high risk area?
Generally, we recommend that a detailed UXO desk study and risk assessment is undertaken for
sites in a moderate or high UXB risk area.

Similarly, if your site is near to a designated Luftwaffe target or bombing decoy then additional
detailed research is recommended.

More often than not, this further detailed research will conclude that the potential for a
significant UXO hazard to be present on your site is actually low.

Never plan site work or undertake a risk assessment using these maps alone. More
detail is required, particularly where there may be a source of UXO from other
military operations which are not reflected on these maps.

If my site is in a low risk area, do I need to do anything?
If both the map and other research confirms that there is a low potential for UXO
to be present on your site then, subject to your own comfort and risk tolerance,
works can proceed with no special precautions.

A low risk really means that there is no greater probability of encountering UXO
than anywhere else in the UK.

If you are unsure whether other sources of UXO may be present, you can ask for
one of our pre-desk study assessments (PDSA)

If I have any questions, who do I contact?

tel: +44 (0) 1993 886682

email: uxo@zetica.com

web: www.zeticauxo.com

The information in this UXB risk map is derived from a number of sources and should be used in conjunction with the accompanying notes on our website:
(https://zeticauxo.com/downloads-and-resources/risk-maps/)

Zetica cannot guarantee the accuracy or completeness of the information or data used and cannot accept any liability for any use of the maps. These maps can be used
as part of a technical report or similar publication, subject to acknowledgment. The copyright remains with Zetica Ltd.

It is important to note that this map is not a UXO risk assessment and should not be reported as such when reproduced.

*Preliminary and detailed UXO risk assessments are advocated as good practice by industry guidance such as CIRIA C681 'Unexploded Ordnance (UXO), a guide for the
construction industry'.

https://zeticauxo.com/
https://zeticauxo.com/wp-content/themes/zeticauxo/uxomap/tel:00441993886682
mailto:uxo@zetica.com
https://zeticauxo.com
https://zeticauxo.com/downloads-and-resources/risk-maps/


 

 

Appendix G 

G – Qualitative Human Health & 

Environmental Risk Assessment 

Methodology  

Qualitative Methodology  
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Qualitative Methodology  
The risk assessment considers the sources and potential receptors identified, together with linking 

pathways.  These linkages are summarised in the Preliminary Conceptual Site Model and Qualitative Risk 

Assessment within the report, where the associated environmental risk is assessed for a given source and 

the end-use of the site.  This assessment also takes account of specific chemicals of concern or groups of 

similar chemicals of concern.  The column designated as ‘Potential Consequence of Source- Pathway – 

Receptor-Linkage’ in the Preliminary Conceptual Site Model and Qualitative Risk Assessment gives an 

indication of the sensitivity of a given receptor to a particular source/chemical of concern being considered.  

It is a worst-case classification and is based on full exposure via the particular linkage being examined.  The 

derivation of the classes used to rank this particular aspect is as follows based on CIRIA 552 ‘Contaminated 

Land Risk Assessment, A Guide to Good Practice’ 2001: 

 

Classification Human Health 
Controlled 

Water 
Ecological 

Built 

Environment 
Amenity 

Severe 

Acute risk to human 

health likely to result 

in ‘significant harm’ as 

defined by the 

Environmental 

Protection Act 1990, 

Part 2A 

Substantial 

pollution of 

sensitive water 

resources 

Significant change 

to the number of 

one or more 

species or 

ecosystems 

Catastrophic 

damage to 

buildings, 

structures or the 

environment 

Irreversible 

damage to 

human health 

Moderate 

Chronic damage to 

human health 

(‘significant harm’). 

Pollution of 

sensitive water 

resources  

Change to 

population 

densities of 

non-sensitive 

species 

Damage to 

sensitive 

buildings, 

structures or the 

environment 

Non-

permanent 

health effects 

to humans 

Mild 

Harm but not 

necessarily significant 

harm to humans 

Pollution to 

non-sensitive 

water 

resources 

Some change to 

population 

densities but with 

no negative effects 

on the function of 

the ecosystem 

Easily repairable 

effects of damage 

to buildings or 

structures 

Slight short-

term health 

effects to 

humans 

Minor 

Harm but not 

necessarily significant 

harm to humans 

which can easily be 

prevented with the 

use of PPE. 

Slight pollution 

to non-sensitive 

water 

resources 

No significant 

changes to 

population 

densities in the 

environment or in 

any ecosystem 

Very slight non-

structural damage 

or cosmetic harm 

to buildings or 

structures 

No 

measurable 

effects on 

humans 

 

Subsequently, in the column designated ‘Likelihood of PCL, an assessment is made of the probability of 

the selected source and receptor being linked by the identified pathway.  This assessment is ranked 

based on-site specific conditions as follows: 
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Classification of probability Definition 

High likelihood 

There is a pollution linkage and an event that either appears very likely 

in the short term and almost inevitable over the long term, or there is 

evidence at the receptor of harm or pollution 

Likely 

There is a pollution linkage and all the elements are present and in the 

right place, which means that it is probable that an event will occur 

Circumstances are such that an event is not inevitable, but possible in 

the short term and likely over the long term 

Low likelihood 

There is a pollution linkage and circumstances are possible under which 

an even could occur. 

However, it is by no means certain that even over a longer period such 

event would take place, and is less likely in the shorter term 

Unlikely 
There is a pollution linkage, but circumstances are such that it is 

improbable that an event would occur in the very long term  

 

The ‘Risk Classification’ column is an overall assessment of the actual risk, which considers the likely 

consequence of a given risk being realised and the likelihood of that risk being realised.  The risk 

classifications are assigned using the following consequence/likelihood matrix: 
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Matrix 

Severe Moderate to low Moderate  High Very High 

Medium 
Low Moderate to 

Low 

Moderate  High 

Mild 
Very Low Low Moderate to 

Low 

Moderate 

Minor 
Very Low Very Low  Low Moderate to 

Low 

Likelihood Unlikely Low likelihood Likely High likelihood 

 

Overall risks are described as follows: 

 

Very Low The presence of the identified source does not give rise to the potential to cause 

unacceptable harm. 

Low It is possible that harm could arise to a designated receptor from an identified 

source, however, this is unlikely to be unacceptable. 

Moderate It is possible that harm could arise to a designated receptor from an identified 

source, but it is likely that such harm would be relatively localised or non-permanent 

- remedial action may be necessary. 
High A designated receptor is likely to experience unacceptable harm from an identified 

source without remedial action. 

Very High There is a high probability that severe unacceptable harm could arise to a 

designated receptor from an identified source without appropriate remedial action. 

 

In cases of physical features, such as foundations and underground services, harm is defined as impact 

which would result in non-serviceability of the identified receptor or extra over build costs associated with 

redevelopment. 

 

 

 

 



 

 

 With its headquarters in Amersfoort, The Netherlands, Royal HaskoningDHV is 

an independent, international project management, engineering and consultancy 

service provider. Ranking globally in the top 10 of independently owned, 

nonlisted companies and top 40 overall, the Company’s 6,000 staff provide 

services across the world from more than 100 offices in over 35 countries. 

Our connections 

Innovation is a collaborative process, which is why Royal HaskoningDHV works 

in association with clients, project partners, universities, government agencies, 

NGOs and many other organisations to develop and introduce new ways of 

living and working to enhance society together, now and in the future. 

Memberships 

Royal HaskoningDHV is a member of the recognised engineering and 

environmental bodies in those countries where it has a permanent office base. 

 

All Royal HaskoningDHV consultants, architects and engineers are members of 

their individual branch organisations in their various countries. 

Integrity 

Royal HaskoningDHV is the first and only engineering consultancy with ETHIC 

Intelligence anti-corruption certificate since 2010. 
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