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EXECUTIVE SUMMARY 

 

The site currently comprises an open expanse of tarmac and concreted 

areas which was formerly a lorry park. Historically, the site has been 

located in a heavily industrialised area since at least circa.1905 and as 

occupied by unknown industrial usages since at least circa.1927 to recent 

times.   

The industrial development and usage of the site and surrounding areas, 

various developments and demolitions on site, and the storage of a large 

number of tanks (both on site and adjacent) and lorries and tankers are 

considered potentially significant sources of contamination.  

Based on the information contained in this report, it is the opinion of 

Castledine Environmental that the site represents a MODERATE level of 

risk with respect to the proposed development.  

It is recommended that further investigation inline with Section 11.0 

is planned and carried out on site.   

This report should be submitted to your Local Planning Authority for 

agreement to allow the Phase 2 intrusive testing to be undertaken.  
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3.0 INTRODUCTION 

Castledine Environmental have been appointed by Trent Energy Limited to 

undertake a Phase 1 Desk study on Site 4B, located between Salmon and 

Suffling Road, Great Yarmouth Energy Park, Great Yarmouth NR30 3QP.  

4.0 SCOPE 

Castledine Environmental have prepared this report for the sole use and 

reliance of Trent Energy Limited and their appointees for the purpose of 

ensuring compliance with: 

• Paragraph(s) 174, 179, 183 & 184 of the National Planning Policy 

Framework 2021 

• Part C1 of the building regulations 

• Support of a Planning Application  

This report may not be used or relied upon by any unauthorised third 

party, or for any other proposed use than that specified above, without the 

explicit written agreement of Castledine Environmental  

The report consists of a preliminary risk assessment in accordance with 

BS10175:2011+A2:2017, CLR11 “Model Procedures for the Management 

of Land Contamination” and LCRM “Land Contamination Risk 

Management”.  

The objectives of the report are:- 

• To assess historical activities at the site with respect to their 

potential impact on the site environment. 

• To characterise the environmental setting of the site, identify 

migration pathways and vulnerable receptors for contamination 

originating at the site, focusing on potential soil and groundwater 

liabilities. 

• To assess historical and current surrounding land use in relation to 

known or potential off-site contamination issues that may impact on 

the subject site and 

• To develop a preliminary conceptual site model (CSM). 
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5.0 SITE DESCRIPTION 

The site is located in Great Yarmouth at National Grid Reference: 

652859,305573 and is approximately 0.22ha in area.  

The site is rectangular in shape and is orientated slightly north east to 

south west. The site is located in a predominantly urban and industrialised 

area and is directly bounded by a sewage works and a liquid-fertiliser 

industry to the north and north west of site, respectively. Admiralty Road to 

the east, Salmon Road to the south and a former lorry park to the west of 

site. The River Yare is located approximately 122m west of site and the 

North Sea is located approximately 378m east of site.  

The site interior comprises an open, largely unoccupied former lorry-park. 

The entirety of site is occupied by tarmacked and concreted areas and 

large, lorry parking bays. A motorhome was noted parked in a small, 

concreted bay on the northern boundary of site, with a low brick-wall 

located around this. Some vegetation was noted growing through cracks 

and joins in concrete along the easternmost boundary of site and along 

the northern. Standing water a manhole were noted in the remaining open 

areas of site.  

The adjacent sewage works, the surrounding industrial area and the sites 

former usage as a lorry park are considered potential sources of 

contamination. Topographically, the site is level.   

Photos of the site are present in Appendix D 

6.0 REGULATORY AUTHORITY AND OTHER ENVIRONMENTAL DATA 

An environmental search listing historical and environmental factors likely 

to affect the property has been reviewed. Additional geological and 

hydrological data was obtained from the British Geological Survey. 

The most pertinent information is summarised in the following sections. 

A copy is presented in Appendix A. 
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6.1.6 DISCHARGE CONSENTS 

The Groundsure report records 4 No. licenced discharge consents held 

119m west of site and an additional record located 248m north west of 

site.  

The records located 119m west of site relate to sewage discharges on 

behalf of the water company and discharging into the River Yare. Of the 4 

No. records, only a single is active and is recorded as in effect from 

23/02/2002. The remaining record relates to final/treated effluent 

discharges not on behalf of the local water company, also discharging into 

the River Yare and is recorded as in effect from 24/03/1986.    

No further licenced discharge consents are recorded within 250m of site.  

6.2 PERMITTED PROCESSES 

The Groundsure report records a current Part B Permit located 139m 

north east of site and relating to the respraying of road vehicles; a 

historical permit at the same location and relating to the same processes   

The Groundsure report records 4 No. Part B Permits located within 250m 

of site. Of these, 2 No. are located 139m north east of site and relate to 

the respraying or road vehicles with a single active permit and a historical 

permit here; an active permit relating to hot dip galvanising processes is 

located 235m north and a historical permit relating to a waste oil burner is 

then located 243m north east of site.  

No further permitted processes are located within 250m of site.   

6.3 COMAH SITES  

The Groundsure report records a current, Lower Tier COMAH Operator 

located 153m north west of site at ASCO UK. No further COMAH sites are 

located within 250m of site with the nearest beyond this being a historical 

NIHHS site located 232m north west of site.  
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6.4 POLLUTION INCIDENTS 

The Groundsure report records an incident located 34m north of site and 

dated 03/11/2002. The incident related to storm sewage releases with a 

minor impact to water quality and no impact to land or air quality.  

No further pollution incidents are located within 250m of site and no 

significant impact incidents are recorded within 500m of site.  

6.5 RADIOACTIVE SUBSTANCES REGISTRATIONS 

None recorded within 250m of site. 

6.6 WASTE 

6.6.1 LICENSED WASTE MANAGEMENT FACILITIES (LOCATIONS) 

None recorded within 250m of site; the nearest record beyond this is an 

asbestos waste transfer station located 251m north of site and dated 

10/11/2006.   

6.6.2 HISTORICAL WASTE SITES 

The Groundsure report records a historical waste transfer station located 

206m north west of site and dated 01/05/1999. The site is described as: 

“Construction of a waste transfer station. The work will involve the 

construction of a waste transfer station which will include a recycling 

centre. 

Also included is a main storage building with roller shutters, laboratory, 

changing rooms, mess and power wash bays, portable buildings, toilets, 

offices and storage tanks. An application (ref: 06/98/0582/F) for Detailed 

Planning permission was granted by Great Yarmouth B.C. on 4th 

September 1998.” 

6.6.3 LANDFILL SITES 

None recorded within 500m of site.  
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6.7 HAZARDOUS SUBSTANCES 

None recorded within 250m of site; the nearest record beyond this is a 

historical record located 464m south of site, however no details are held 

relating to the site.  

6.8 LIST 2 DANGEROUS SUBSTANCE SITES  

The Groundsure report records List 2 Dangerous Substance Sites located 

7m south west and 180m south east of site with both authorised 

substances recorded as ‘pH’.  

No further List 2 sites are located within 250m of site with the nearest 

beyond this being a site located 253m south and also relating to pH 

authorised substances.   

6.9 ECOLOGICAL RECEPTORS 

The Groundsure report records the site as being located within the 

Norwich Crag and Gravels groundwater Nitrate Vulnerable Zone (NVZ) 

and with an additional record of the NVZ being located 382m north of site. 

The Groundsure report also records a Special Protection Area (SPA) 

located 118m west of site and relate to tidal rivers and a Special Area of 

Conservation (SAC) located 382m east of site and relating to the Southern 

North Sea.  

6.10 SOILS AND GEOLOGY 

"Contains British Geological Survey materials © NERC 2022" obtained 

from http://www.bgs.ac.uk/data/mapViewers/home.html under the Open 

Government Licence 

6.10.1 SUPERFICIAL DEPOSITS 

Both BGS geological mapping and the Groundsure report record 

superficial geological deposits of the North Denes Formation on the 

western half of site and comprising sands with subordinate gravels and 

thin layers of silty clay; and Blown Sand Deposits on the eastern half of 

site, comprising sand transported by aeolian (airborne) processes. 
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Records of the Breydon Formation, comprising an unconsolidated silt and 

clay with a shelly marine fauna and peat, of freshwater and brackish 

origins and is a major component and the formation underlies much of the 

marshland in the Great Yarmouth District, are located 121m west of site. 

Tidal River or Creed Deposits, comprising mainly silts and clays with 

possible lenses of peat, sands and gravels are then mapped 148m west; 

and the Happisburgh Glaciogenic Formation, comprising a range of 

diamictons, sands and gravels, sands and laminated silts and clays is then 

mapped 213m south west of site.  

6.10.2 SUPERFICIAL DEPOSITS PERMEABILTY  

The Groundsure report records the site as being within an area where the 

maximum permeability of superficial deposits is recorded as ‘very high to 

high’ and the minimum permeability as ‘high’ and facilitated by 

intragranular flow mechanisms.  

6.10.3 BEDROCK DEPOSITS  

Both BGS geological mapping Groundsure report record bedrock geology 

of the Crag Group underlying site, comprising sands, gravels, silts and 

clays.  

6.10.4 BEDROCK PERMEABILITY  

The Groundsure report records the site as being within an area where the 

maximum permeability of bedrock geology is recorded as ‘very high’ and 

the minimum permeability as ‘high’ and facilitated by intergranular flow 

mechanisms.  

This is a qualitative classification of estimated rates of vertical movement 

of water from the ground surface through the unsaturated zone of any 

superficial deposits (the zone between the land surface and the water 

table). 
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6.10.5 ARTIFICIAL GROUND  

BGS geological mapping records extensive areas of artificial deposits 

described as ‘made ground (undivided) located 81m and 212m west of site 

(and being orientated north to south here along the banks of the River 

Yare) and 213m east of site (also being orientated north to south and 

forming what appears to be sea defences along the coastline).  

6.10.6 BGS ESTIMATED BACKGROUND SOIL CHEMISTRY  

The Groundsure report records BGS background soil chemistry for the 

site. This is estimated values providing the likely background 

concentration of the potentially harmful elements Arsenic, Cadmium, 

Chromium, Lead and Nickel in topsoil. The values are estimated primarily 

from rural topsoil data collected at a sample density of approximately 1 per 

2 km2. In areas where rural soil samples are not available, estimation is 

based on stream sediment data collected from small streams at a 

sampling density of 1 per 2.5 km2; this is the case for most of Scotland, 

Wales and southern England. The stream sediment data are converted to 

soil-equivalent concentrations prior to the estimation.  

The Groundsure report records arsenic, lead & bioaccessible lead, 

cadmium, chromium and nickel at background concentrations of 15mg/kg, 

100mg/kg & 60mg/kg, 1.8mg/kg, 20-40mg/kg and 15mg/kg, respectively.  

Assuming a worst-case generic acceptance threshold (GAC) of 1% soil 

organic matter (SOM), none of the recordings are above the generic 

acceptance thresholds of 37mg/kg, 200mg/kg (both lead and 

bioaccessible lead), 11mg/kg, 910mg/kg and 180mg/kg, respectively. 

6.10.7 COAL MINING 

The site is not located in a coal mining reporting area. 

6.10.8 NON-COAL MINING 

The Groundsure report records a ceased operations former sand pit 

located 244m south east of site.  
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• Additional erection of structure on site (circa.1957/58 northern extent) 

• Demolition of structures on site (circa.1988) 

• Erection of new building / depot (circa.1994, eastern boundary)   

• Historical tanks (circa.2003 in NW extent of site)  

• Removal of building (circa.1994-2010, eastern boundary)  

• Contemporary, small tanks (circa.2006, NE extent of site) 

• Tank adj. to interceptor bay (red, small, circa.2006-2017)  

• Contemporary, large tank (adj. to bay, circa.2017-2019) 

• Usage of site as depot & parking of multiple tankers (circa.1999-2017) 

7.1.2 OFFSITE 

• Multiple records of potentially contaminative industries (circa.1905 to 

present including unspecified works, factories, depots, engineering works, 

net & canning works, electricity works, ice factory – all compass directions)  

• Multiple records of tanks (<150m N, NW, W, E, S & SE)  

• Railway sidings (approx.80m W/NW of site, circa.1906-1949) 

7.2 PATHWAYS 

A pathway is defined as a mechanism or route by which a contaminant 

comes into contact with, or otherwise affects a receptor. Pathways by 

which the identified receptors may be impacted upon in the context of the 

proposed development are identified as follows: 

• Ingestion; 

• Skin contact; 

• Inhalation; 

• Plant uptake, 

• Direct contact by buried structures; 

• Leaching of soluble contamination into groundwater 

7.3 RECEPTORS 

Receptors are defined as people, living organisms, ecological systems, 

controlled waters, atmosphere, structures and utilities that could be 

adversely affected by contaminant(s). 

• Human Health 

o Current users of the site; 

o Future users of the site; 

o Users of neighbouring sites; 
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o Construction workers; and 

o Services personnel working in trenches. 

o Construction Materials 

• Buried concrete, which may be affected by high concentrations of 

sulphate and/or low pH, in the soils and groundwater underlying the 

site; and 

• Buried water pipes. 

• Controlled Waters 

• Ecological Receptors 

• Flora and fauna using the proposed development 

8.0 CONCEPTUAL SITE MODEL 

The Conceptual Site Model (CSM) is a hypothesis of the nature and 

sources of contamination, potential receptors that may be the recipient of 

contamination arising from those sources and any pathways that may 

exist. It creates a plausible source-pathway-receptor pollutant linkage 

(hazard), set within the context of the ground and proposed end use of the 

site. 

8.1 PRELIMINARY CONCEPTUAL SITE MODEL 

8.1.1 SOIL CONTAMINATION 

The site currently comprises an open expanse of tarmac and concreted 

areas which was formerly a lorry park. Historically, the site was occupied 

by marshland and field traversed by a footpath in circa.1883 and remained 

as such until circa.1905 when a road was constructed on the eastern 

boundary of site. By circa.1927 had been developed with unknown usage 

buildings located along and inside the eastern and southern boundaries of 

site. The site then sees little change until circa.1949 when a tank is 

marked in the south western extent of site. A new structure was then 

located along and inside the northern boundary by circa.1957/58 and was 

subsequently marked as ‘warehouses’ by circa.1964/68. By circa.1988 the 

site was cleared of all structures and a new building was erected along 

and inside the eastern boundary by circa.1994, further tanks were then 
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located in the north western extent of site by circa.2003 and by circa.2010 

the building in the east of site was demolished. Contemporary satellite 

imagery then shows the as occupied by a large number of lorries and a 

large tank in circa.1999, with further tanks added to the north east of site 

by circa.2006 (the easternmost, youngest building on site also being 

removed prior to this date). Also at this time, the brick- and concrete-built 

interceptor bay was present on site, along with a red tank located adjacent 

to this. By circa.2017 this tank had been removed and replaced with a 

larger tank and the number of tankers located on site had increased. 

Finally, by circa.2019, the site had been cleared of all vehicles and tanks 

and has remained unoccupied since this date. The surrounding areas over 

time have remained industrialised since at least circa.1905 with a number 

of potentially contaminative industries noted nearby to site, including 

unspecified works, factories, depots, engineering works, net & canning 

works, electricity works, and ice factory, with these features located all 

compass directions. More contemporarily, the site has been located 

immediately adjacent to and south of a liquid fertiliser company and a 

sewage works (with associated electrical substations).  

The historical industrial development and usage of the site and immediate 

surrounding areas are considered potentially significant sources of 

contamination, capable of impacting site and the surrounding areas with 

various substances including:   

• Made ground deposits (various developments and demolitions)  

• Metals and metalloids (industrial usages on and offsite / made ground)  

• Polycyclic aromatic hydrocarbons (PAH’s) (tanks, fuels & oils, unknown 

industrial usage)  

• Petroleum hydrocarbons (tanks, fuels & oils, industrial vehicles)  

• Asbestos (age of various developments and demolitions)  

• PCB’s (adjacent electricity substation, industrial usage)  
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8.1.2 HAZARDOUS GROUND GAS AND VAPOURS 

The site has been identified being located on and nearby to significant 

peat deposits and there is a potential for a significant depth of made 

ground on site, associated with the long, historical industrialised usage of 

the site and surrounding areas. Furthermore, the site is located in an area 

where both superficial and bedrock geologies are predominantly high in 

permeability and thus provide credible pathways both laterally to site from 

offsite sources and vertically into proposed structures. Additionally, a 

significant number of (largely unspecified) tanks have been identified on 

site, in close proximity to site and in the wider surrounding areas. The 

tanks, the unknown historical usage of the site, subsequent warehousing 

and depot usage and the storage of multiple industrial vehicles and 

tankers on site over time are considered potentially significant sources of 

hazardous vapours, again with credible pathways provided by both 

superficial and bedrock geologies.  

 

 

 









3423D P1 Trent Energy – Gt. Yarmouth       Castledine Environmental  

-32- 

10.0 SUMMARY OF RISKS  

10.1.1 SOIL CONTAMINATION 

The site currently comprises an open expanse of tarmac and concreted 

areas which was formerly a lorry park. Historically, the site was occupied 

by marshland and field traversed by a footpath in circa.1883 and remained 

as such until circa.1905 when a road was constructed on the eastern 

boundary of site. By circa.1927 had been developed with unknown usage 

buildings located along and inside the eastern and southern boundaries of 

site. The site then sees little change until circa.1949 when a tank is 

marked in the south western extent of site. A new structure was then 

located along and inside the northern boundary by circa.1957/58 and was 

subsequently marked as ‘warehouses’ by circa.1964/68. By circa.1988 the 

site was cleared of all structures and a new building was erected along 

and inside the eastern boundary by circa.1994, further tanks were then 

located in the north western extent of site by circa.2003 and by circa.2010 

the building in the east of site was demolished. Contemporary satellite 

imagery then shows the as occupied by a large number of lorries and a 

large tank in circa.1999, with further tanks added to the north east of site 

by circa.2006 (the easternmost, youngest building on site also being 

removed prior to this date). Also at this time, the brick- and concrete-built 

interceptor bay was present on site, along with a red tank located adjacent 

to this. By circa.2017 this tank had been removed and replaced with a 

larger tank and the number of tankers located on site had increased. 

Finally, by circa.2019, the site had been cleared of all vehicles and tanks 

and has remained unoccupied since this date. The surrounding areas over 

time have remained industrialised since at least circa.1905 with a number 

of potentially contaminative industries noted nearby to site, including 

unspecified works, factories, depots, engineering works, net & canning 

works, electricity works, and ice factory, with these features located all 

compass directions. More contemporarily, the site has been located 

immediately adjacent to and south of a liquid fertiliser company and a 

sewage works (with associated electrical substations).  
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10.1.2 GROUND GASSES AND VAPOURS 

The site has been identified being located on and nearby to significant 

peat deposits and there is a potential for a significant depth of made 

ground on site, associated with the long, historical industrialised usage of 

the site and surrounding areas. Furthermore, the site is located in an area 

where both superficial and bedrock geologies are predominantly high in 

permeability and thus provide credible pathways both laterally to site from 

offsite sources and vertically into proposed structures. Additionally, a 

significant number of (largely unspecified) tanks have been identified on 

site, in close proximity to site and in the wider surrounding areas. The 

tanks, the unknown historical usage of the site, subsequent warehousing 

and depot usage and the storage of multiple industrial vehicles and 

tankers on site overtime are considered potentially significant sources of 

hazardous vapours, again with credible pathways provided by both 

superficial and bedrock geologies.  

11.0 RECOMMENDATIONS  

It is recommended that an intrusive Phase 2 Site Investigation is planned 

and carried out on site. This should comprise both trial pit and borehole 

formation across the site, to facilitate an assessment of the ground 

conditions (i.e. made ground, natural or reworked natural deposits, their 

nature, extent and depth), the taking of environmental samples for 

laboratory analysis and integrated ground gas and vapour monitoring, 

respectively.  
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[12] BS 8576:2013 Guidance on investigations for ground gas. 

Permanent gases and Volatile Organic Compounds (VOCs) 

12.4 NON STATUTORY TECHNICAL GUIDANCE 
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[13] , 2002. Model Procedures for the Management of 

Contaminated Land, Contaminated Land Report (CLR) 11, 
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[14]  2007, 

C 665 Assessing risks posed by hazardous ground gases to 

buildings London: Construction Industry Research and Information 

Association 
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practice on the testing and verification of protection systems for 
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Industry Research and Information Association 
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13.0 APPENDICES 

 

APPENDIX A ENVIRONMENTAL SEARCH 

Separate Groundsure Report  

APPENDIX B HISTORICAL MAPPING  

Separate Map Packs (2 No. files)  
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APPENDIX E WATCHING BRIEF  

It remains possible that previously unexpected soil conditions may be 

encountered during the construction process. Examples may include oily 

pockets within the soil, potential for asbestos containing materials, black ashy 

materials, soils exhibiting strong odours, brightly coloured materials, and 

former demolition materials. 

Should previously undiscovered contamination be encountered during the 

demolition/construction of the new buildings the following course of action 

should be adhered to: 

1. The ground workers should report any suspected contamination 

immediately to the Client's site supervisor. The supervisor should 

contact the Client or their appointed agent who will in turn contact 

Castledine Environmental to request an engineer to visit the site to 

assess the extent of the 'contamination'. 

2. Castledine Environmental shall make records of their inspection, and 

pass details of these to the Local Authority. 

3. Where the conditions revealed differ from those previously anticipated, 

the Castledine Environmental shall take samples as deemed 

appropriate to be dispatched for appropriate chemical testing. 

4. Depending on the results of the testing either:  

a. no further work will be required;  

b. a further detailed risk assessment will be required; and/or  

c. Localised specific remedial measures will be necessary. 

Appraisal criteria will vary depending on the nature of the 

assessment. 

5. The results of any such testing will be sent to the Local Authority 

Pollution Control Section, Local Authority development control section, 

and the appointed building inspector. If remediation is required, the 

LA/Building inspector will be informed of the date and time of the 

proposed works. 
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6. Remediation will be undertaken in accordance with a method statement 

submitted for approval. The works shall be supervised where necessary 

by Castledine Environmental who shall provide a Verification Report for 

the Local Authorities. 

7. A copy of the discovery strategy should be lodged on site and 

provisions made to ensure that all workers are made aware of their 

responsibility to observe, report and act on any potentially suspicious or 

contaminated materials they may encounter. 






