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i Preliminary Risk Assessment 

Land at Former Worthing Gasworks Site, Park Road, Worthing 

EXECUTIVE SUMMARY 

Ramboll UK Limited (“Ramboll”) has been instructed by St William Homes LLP (“St William”) (the 
“Client”) to prepare a Preliminary Risk Assessment (“PRA”) for Land at former Worthing Gasworks site, 
located at Park Road, Worthing (the “site”) in connection with the proposed redevelopment of the site 
for residential use. 

The objective of the PRA is to assess the potential for soil or groundwater contamination, both at and in 
the vicinity of the site, and its likely implications based on the proposed redevelopment. 

The site was historically occupied by a gasworks and associated buildings and structures from the 
earliest dated maps (1875) until the demolition of the last remaining gasworks structure in 2019. More 
recently an SGN compound has been located in the east of the site and tenanted buildings occupied by 
charitable organisations, as well as parking for NHS staff, have been located in the southwest of the 
site. 

Potentially contaminative historical features have been identified in the area surrounding the site, 
including additional gasworks structures, water works, a nursery, a steam sawmill, whiting and putty 
works, corporation yards, electricity works (including tanks and chimneys), a fire station, garages and 
transport depots. 

Worthing Borough Council's Environmental Health Department has provided information detailing the 
presence of multiple ‘medium’ and ‘high’ priority sites in the near surrounds as well as evidence from 
site investigations of contaminants in the near surrounds including metals, hydrocarbons and PAH 
compounds. 

The site is considered to be in an area of low to moderate sensitivity with respect to groundwater due to 
the presence of a Principal Aquifer at depth beneath the site. The site is not located within a Source 
Protection Zone. The nearest potable groundwater abstraction is located 1.6km north of site. The site is 
considered to be in an area of low sensitivity with respect to surface water resources as the nearest 
surface watercourse is the English Channel, 400m south of site. The site is located in Flood Zone 1. 

The site has been identified for inspection under the Council’s contaminated land strategy. The site is 
considered to be of medium priority for further investigation. It is considered suitable for its current use, 
but appropriate planning conditions will be applied to future developments. 

The following potential risks to human health and controlled waters have been identified at the site in 
the context of the proposed development: 

x Direct dermal contact, ingestion or inhalation of contaminated soils presenting a risk to future 
residential site users and construction/maintenance workers; 

x Inhalation of asbestos fibres in Made Ground presenting a risk to future site users and 
construction/maintenance workers and adjacent site users; 

x Accumulation of ground gas/vapours from on-site (and potentially off-site) sources presenting a risk 
to future site users, construction workers and on-site buildings; 

x Volatilisation of potential contaminants from groundwater, including future site users and adjacent 
users; 

x Permeation of organic contaminants into drinking water supply pipes presenting a risk to future site 
users and on-site buildings; and 

x Leaching and vertical migration of contaminants in groundwater presenting a risk to underlying 
aquifers of the superficial deposits and Chalk. 

As is typical for a brownfield site redevelopment, these risks require further assessment through 
intrusive ground investigation. 
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Based on the findings of this PRA, an intrusive investigation of the site is considered to be required to 
assess potential risks to human health and controlled waters in the context of the proposed 
development. 
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1 Preliminary Risk Assessment 

Land at Former Worthing Gasworks Site, Park Road, Worthing 

1. INTRODUCTION 

1.1 Background 

Ramboll UK Limited (“Ramboll”) has been instructed by St William Homes LLP (“St William”) (the 
“Client”) to prepare a Preliminary Risk Assessment (“PRA”) for Land at former Worthing Gasworks 
site, located at Park Road, Worthing (the “site”) in connection with the proposed redevelopment 
of the site for residential use. 

This report presents the objectives, scope, findings and conclusions of the PRA. 

1.2 Objectives 

The objective of the assessment was to assess the potential for soil or groundwater 
contamination, both at and in the vicinity of the site, and its likely implications in the context of a 
proposed development. No sampling or analysis of soils, waters or other materials was 
undertaken as part of the review. Review of compliance with environmental legislation is outside 
the scope of this review. 

This assessment has been undertaken with the assumption that the site will be developed as 
residential apartments with soft landscaping. In the event of significant changes to the 
development proposals, further environmental assessment may be required. 

1.3 Risk Assessment Framework 

The Land Contamination: Risk Management1 (LCRM) provides the technical framework for 
structured decision making about land contamination. LCRM advocates a phased approach, as 
follows: 

x Stage 1: Risk assessment 

x Stage 2: Options appraisal 

x Stage 3: Remediation and verification 

The initial Stage 1: Risk Assessment utilises a tiered approach to risk management, these tiers 
comprise: 

x Tier 1: Preliminary Risk Assessment (PRA) – desk study and qualitative assessment to 
develop of an outline Conceptual Site Model (CSM); 

x Tier 2: Generic Quantitative Risk Assessment (GQRA) – an estimation of risk through 
assessment of contaminant concentrations against generic assessment criteria; and 

x Tier 3: Detailed Quantitative Risk Assessment (DQRA) – an estimation of risk through 
detailed site specific risk assessment. 

This report comprises the preliminary risk assessment tier (Tier 1) described above. 

1.4 Scope of Works 

The agreed scope of the PRA has included the following: 

x examination of historic, recent and current Ordnance Survey plans to identify activities which 
might have led to contamination of soil or groundwater (for example, from manufacturing 
processes, from storage activities or waste disposal practices) both on the site and on 
adjacent sites; 

x examination of published records and plans of the shallow and deep geology and 
hydrogeology of the site to assess the vulnerability and sensitivity of groundwater and 

1 Land Contamination: Risk Management (LCRM), published by the Environment Agency in October 2020 (updated April 2021) 
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2 Preliminary Risk Assessment 

Land at Former Worthing Gasworks Site, Park Road, Worthing 

surface water resources to contamination, if present, and the possible direction of movement 
off site, if mobile; 

x search of a proprietary database of environmental permits, records and incidents at the site 
and surrounding area; and 

x enquiries of the Local Authority Environmental Health Department to obtain information on 
environmental conditions, incidents and known contamination risks and on the Local 
Authority’s Contaminated Land Strategy. 

Scope of Works Notable Exceptions and Restrictions: 

x No sampling or analysis of soils, waters or other materials has been carried out as part of the 
PRA. 

x The assessment did not include an audit of operational environmental compliance issues or 
environmental compliance requirements associated with close-down of operations and site 
exit. 

x The assessment specifically excluded a detailed assessment as to the presence and condition 
of asbestos or asbestiform containing materials at the site. 

x The assessment comprised a desk-based study. 

1.5 The Proposed Development 

The proposed development comprises the construction of 209 residential apartments spread 
across 5 blocks ranging in height from 3-7 storeys, associated access, parking, open space and 
landscaping. 
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Land at Former Worthing Gasworks Site, Park Road, Worthing 

2. SITE DESCRIPTION 

The following information was derived from information obtained from publicly available 
information sources or reported by the client. 

Figures showing the location of the site, site boundary, proposed development and key features 
on site are presented in Appendix 1. 

2.1 Site Description and Setting 

The site is located off Park Road, Worthing BN11 2AN approximately 500m southeast of Worthing 
town centre and 400m north of the sea front, at National Grid Reference 515244E, 102977N. The 
site is under the jurisdiction of the Worthing Borough Council (“WBC”) and comprises a reversed 
‘L’ shaped parcel of land situated in a mixed residential and commercial area. Access to the site is 
gained via Park Road, located to the southeast of site. 

The site comprises an area of 2.7 acres (1.09 hectares) and is occupied by: two tenanted 
buildings in the south-west of site; a compound comprising small buildings and metal containers, 
previously leased to SGN, in the east of the site; a former gasholder base in the north-east of the 
site; and a car parking area leased to the NHS. A Gas Governor Compound sits immediately 
north-east of the site, outside of the application boundary. A site plan is provided in Appendix 1. 

Planning Consent was granted in February 2017 for the demolition of the above-ground 
gasholder located in the north-east of the site (AWDM/1949/16). Demolition works commenced 
in 2018, and the scope of works undertaken comprised of dewatering, desludging, dismantling 
the large metal frame and columns, removal of the lifts, external tank structure. Infilling works 
were completed as necessary to facilitate a level free draining site. 

2.2 Site Surrounds 

A summary of adjacent and surrounding land uses is presented as Table 2.1 below. 

Table 2.1: Adjacent and Surrounding Land Uses 

Direction Occupant Activities Distance 

North 

Lyndhurst Road 

Residential houses 

Worthing Hospital 

Road 

Residential 

Hospital 

Adjacent 

Approx. 10m north 

Approx. 30m north-east at 
its closest point 

East 

Park Road 

Residential houses 

NHS community building 

Road 

Residential 

Surgery/community centre 

Adjacent 

Approx. 10m east 

Approx. 10m east 

South 
Residential houses, 
retirement flats and 
commercial properties 

Residential and 
commercial 

Adjacent to 400m south 

West 
Waitrose 

Residential houses 

Supermarket and car park 

Residential 

Adjacent 

10m south-west 
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Land at Former Worthing Gasworks Site, Park Road, Worthing 

3. HISTORICAL & REGULATORY INFORMATION 

3.1 Map History 

Ramboll has undertaken a review of historical mapping and aerial imagery2 (where available) 
obtained from a proprietary environmental database (Landmark Information Group, dated 10 
May 2021) which is summarised below. The Envirocheck report obtained from Landmark 
Information Group, including historical maps, is presented in Appendix 2. 

3.1.1 The Site 

A summary of the site’s history is provided below: 

The earliest available map edition of 1880 showed the site to be occupied by a small gasworks 
which contained two gasometers, located in the north-east and north-west of site. A rectangular 
building appeared to be present in the north of site, in-between the two gasometers, potentially 
representing the location of other gasworks production uses such as retort houses. 

The map dated 1875 showed buildings present adjacent to the north-western and north-eastern 
site boundary. A separate map dated 1875 confirmed the building in the north of the site to have 
been utilised as a coal store and a retort house. Several tanks were depicted in the north-west of 
the site. 

By 1898, it is noted that the gasworks extended off-site to the west with the presence of a 
gasometer and associated buildings. 

By 1912, the gasometer present in the north-east of site was not depicted and the buildings on 
site appeared to have increased in scale; new buildings of unknown use were present in the east 
of the site. A tank was present in the centre of the site. 

By 1932, the buildings on site appeared to have increased in scale and a thin rectangular building 
was present in the south of the site. 

By 1943, a large gasometer was present in the north-east of site and a tank was present in the 
south-central area of site (no longer present by 1976). 

By 1952, the buildings in the east of site were no longer depicted and by 1974, the buildings in 
the north-west of the site were no longer present. 

By 1988, the building in the south of the site had been replaced by two buildings which appeared 
to be those currently present on site. There also appeared to be new structures present adjacent 
to the eastern site boundary. 

By 1994, the gasometer and buildings in the northwest of site were no longer present. The south 
of the site was labelled as a depot. 

Satellite imagery (from Google Earthtm)2 dated 8th June 2018 depicts the demolition of the large 
gasometer in the north-east of the site and by 2019 the gasometer was no longer present and 
the site appeared to be in its present day configuration. 

3.1.2 Site Surroundings 

A summary of the surround’s history is provided below: 

The earliest available map dated 1875 showed potentially contaminative land uses within 100 m 
of the site to comprise a water works, a nursery and steam sawmills to the north, and whiting & 

2 Google Earth Pro 
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Land at Former Worthing Gasworks Site, Park Road, Worthing 

putty works to the east. The area surrounding the site was predominantly occupied by residential 
land use. 

By 1898, a gasometer and assumed gasworks production buildings were present to the 
immediate west of site. A corporation yard and mortuary were present 100m to the north of site 
and an infirmary present 90m to the north-east. There had been an increase in the density of 
residential land use in the near surrounds. 

By 1912, an electricity works was present approximately 50m to the north adjacent to the 
corporation yard and a fire station was present 90m to the south-west of site. There had been a 
further increase in the density of residential land use in the near surrounds. 

By 1932, there were a number of tanks and chimneys in association with the electricity works 
and corporation yard (named depot on the map), approximately 50m north of site. 

By 1953, residential and office land use had increased in the near surrounds. A transport depot 
was present adjacent to the south of the site, a corporation depot was present approximately 
150m south and garages were present approximately 100m and 250m west of site. The 
electricity works to the north of the site was identified as an engineering works. 

By the 1960s, garages and depots were present within 100m west of site and by the 1970s the 
depot to the south had been divided into a depot and warehouse; a garage, depot and works 
were present to the north of the site. 

By the 1980s, the electricity works (later depot) to the north and the garages to the west were 
no longer present. A superstore was present to the west of site. 

By the 1990s, the gasometer to the west of the site was no longer present and the warehouse to 
the south had been replaced with residential land use. 

3.2 Unexploded Ordnance (UXO) 

A review of the Zetica online UXO map viewer3 shows that the site is located in a moderate-risk 
area for UXO. Additionally, the UXO map indicates the presence of a strategic industrial target 
approximately 500m north-west of the site, and an off-shore UXO find approximately 1.2km 
southwest of the site. It is recommended that a detailed UXO desk study and risk assessment are 
undertaken for sites in these areas, with potential for intrusive surveys to be required should the 
desk study not rule out significant UXO risk. 

3.3 Environmental Database Records 

The information presented in Table 3.1 has been obtained from a review of a proprietary 
environmental database (Landmark Information Group, dated 10 May 2021) procured by Ramboll 
relating to the site and surrounding land. The Envirocheck report obtained from Landmark 
Information Group, including environmental database information is presented in Appendix 2. 

Table 3.1: Summary of Key Environmental Database Information 

Data Type 

Distance 
Relevant records within 250m of the 
site On 

site 
Within 
250m 

Within 
500m 

Within 
1km 

Contaminated 
Land Register 
entries 

0 0 0 0 None 

3 https://zeticauxo.com/downloads-and-resources/risk-maps/ 
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Data Type 

Distance 
Relevant records within 250m of the 
site On 

site 
Within 
250m 

Within 
500m 

Within 
1km 

Prosecutions or 
enforcement 
actions 

0 0 0 0 None 

Local authority 
pollution 
prevention and 
controls 

0 1 N/R N/R Nearest record relates to PG6/34 
Respraying of road vehicles permit 
(dated 20 December 1992, authorisation 
recorded as revoked) 85m southeast. 

Pollution 
incidents 

0 2 N/R N/R Nearest records relate to Category 3 
(minor) incident involving industrial 
chemicals, located 190m south and 
dated August 1994, and Category 3 
incident involving Teville Brook 
discoloured by unknown pollutants, 
located 210 m northwest and dated 
October 1993. 

Substantiated 
Pollution Incident 
Register 

0 0 0 2 None 

Former landfill 
sites 

0 0 0 0 None 

Current landfill 
sites 

0 0 0 0 None 

Licensed waste 
management / 
Treatment 
facilities 

0 1 0 4 Nearest record is for a lapsed licence for 
a scrapyard, located 154m north-west. 

Potentially 
Infilled Land 

0 2 N/R N/R Nearest records relate to unknown filled 
ground (pond, marsh, river, stream, 
dock etc) located 130 m west of site and 
recorded in 1879. 

Registered Waste 
Sites 

0 1 0 N/R Nearest record relates to a scrapyard 
accepting waste including compressed 
gas cylinders, domestic electrical 
appliances, electrical and electronic 
components, fixtures and fittings and 
scrap metals. Located 150 m northwest 
of site. 

Part A(1) 
Environmental 
Permits 

0 0 0 0 None 

Part A(2) 
Environmental 
Permits 

0 0 0 0 None 

Part B 
Environmental 
Permits 

0 0 0 0 None 

R1620009339_Worthing_PRA_03 
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Data Type 

Distance 
Relevant records within 250m of the 
site On 

site 
Within 
250m 

Within 
500m 

Within 
1km 

Control of Major 1 0 0 0 Record on site for a lower tier COMAH 
Accident Hazards site (Transco PLC), currently ceased to 
Sites (COMAH) be supplied. No additional information 

relating to this record is available. 
Assumed to relate to previous gas 
storage at the site. 

Notification of 1 0 0 0 Record on site for Transco PLC, currently 
Installations recorded as not active. No additional 
Handling information relating to this record is 
Hazardous available. Assumed to relate to previous 
Substances gas storage at the site. 
(NIHHS) 

Planning 
Hazardous 
Substances 
Consents 

1 0 0 0 Record on site for British Gas PLC. 
Permit 00/00339/HAZ relates to 
liquefied extremely flammable gas 
(including LPG) and natural gas 
(whether liquefied or not), dated 
October 1992). Assumed to relate to 
previous gas storage at the site. 

Fuel Stations 0 0 0 1 None 

Contemporary 0 37 N/R N/R Nearest active records relate to a dry 
trade directory cleaners 60m west, printers 160m 
entries southwest, hospital 190m north and 

garage 200m southeast. A number of 
inactive garages, car and tyre dealers 
are also recorded within 50m north-west 
of the site. 

Points of Interest 0 9 N/R N/R Nearest records relate to unspecified 
– Manufacturing works and factories 80m to southeast, 
and Production 150m to northwest, energy production 

features 160m northwest, tanks 180m 
north and an industrial estate 220m 
southwest. 

Registered 
Radioactive 
Substances 

0 0 0 0 Information on certain radioactive 
substance authorisations is not publicly 
accessible 

EA discharge 
consents 

0 0 0 3 None 

Radon affected Y N/A N/A N/A The site is in an intermediate 
area probability radon area (1% to 3% of 

homes estimated to be at or above 
the Action Level). 

The site lies in an “intermediate probability radon affected area” as defined by Public Health 
England (i.e. an area where between 1% and 3% of residential properties are projected to 
contain radon above the residential action threshold). Under Health and Safety legislation, 
employers have a duty to manage workplace risks including the potential for radon exposure. 
Health and Safety Executive guidance recommends radon monitoring for workplaces located in 
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radon Affected Areas. If the workplace radon threshold is exceeded, the Ionising Radiations 
Regulations 1999 require employers to take action to reduce risks. 

According to BRE Report BR211 (2015) Radon: Protective Measures for New Buildings, radon 
protection measures are not required under building regulations for new buildings at this location. 

The LinesearchbeforeUdig database, which lists pipelines distributing crude oil and refined 
hydrocarbon products owned and/or operated by a number of UK pipeline operators indicates 
that there are no records of underground oil or refined hydrocarbon product pipelines on the site 
or within 250m. Low Pressure (LP) and Medium Pressure (MP) gas mains operated by Southern 
Gas Networks were recorded within the northern and eastern boundaries of the site respectively, 
as well as adjacent to and running parallel with the northern and eastern boundaries of the site. 
UK Power Networks are understood to have assets in the vicinity of the site, however no plans 
were made available to Ramboll. A plan of SGN assets obtained from the LinesearchbeforeUdig 
database is presented as Appendix 3. 

3.4 Regulatory Authority Enquiries 

3.4.1 Local Authority Environmental Health Department 

Ramboll requested information from the Environmental Health Department of the Adur & 
Worthing Councils, the following information was provided: 

x The site has been identified for inspection under the Council’s contaminated land strategy. 
The site is considered to be of medium priority for further investigation. It is considered 
suitable for its current use, but appropriate planning conditions will be applied to future 
developments. 

x In terms of known contamination issues associated with the site or in the near vicinity, a 
summary of the information the Council provided is below: 

� Lyndhurst Road Gas Works. An area covering the subject site and immediate surrounds 
to the west are associated with coal gas and coke production between 1834 and 1931 
and later used for gas storage. Transco currently utilise part of the site as a storage 
depot, where there may be a vehicle maintenance workshop. The area is of ‘medium’ 
priority for further investigation. 

� Area 2: Kings Hall, Park Road. Located to the south of the subject site, this area was 
occupied by a transport depot in 1953. By 1978, the use of this area had changed, with 
the northern part of the site used by a warehouse and the southern part as a depot. 

� Area 3: The Builder Centre. Approximately 50m south of the subject site, the Council 
state it is believed that a depot previously occupied this area from the 1950s and more 
recently the site was occupied by a builders merchant. A depot is considered to be a 
potentially contaminative use as there is a potential for the storage and/or spillage of 
fuel, oil, solvents etc. 

In 2009, a Preliminary Contamination Risk Assessment was undertaken and in 2013 an 
Environmental Investigation Report was undertaken. The assessment identified low 
concentrations of heavy chain hydrocarbons and PAH compounds, generally consistent 
with waste oil and tars. The source of these contaminants was thought most likely to 
comprise of observed macadam fragments. Results of the Generic Quantitative 
Assessment indicated that the concentration of various organic and inorganic compounds 
identified did not pose a potentially unacceptable risk to future site residents. 

� Area 4: Arnold Motors, 41 Park Road: Approximately 60m south of the subject site, this 
site is believed to have been occupied by a garage in the 1930s. Historic mapping 
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indicates that the site was occupied by a ‘works’ from the 1970s. The site is of ‘medium’ 
priority. 

� Area 5: Barnet Metal Merchants, 30A Park Road: Located approximately 90m south-east 
of site, this area is believed to have been occupied by a scrap yard from the 1940s – 
1960s, a builders yard in the 1990s and more recently uPVC window manufactures. This 
site is currently occupied by residential flats with no gardens. The site is considered to be 
suitable for use and of ‘low’ priority for further investigation. 

� Area 6, 7, 9 & 10: Waitrose carpark, High Street: to the west of the subject site, this 
area is believed to have been occupied by a garage(s) between 1953 – 1978. This site is 
of ‘medium’ priority for further investigation. 

� Area 8: Crown House, High Street: located approximately 95m south-west of the subject 
site, this site was occupied by a fire station from 1912 – 1967, as such fuel tanks may 
have been associated with the site although this is not confirmed. The site is of ‘medium’ 
priority. 

� Area 11: Union Place, Worthing: Located approximately 150m south-west of the subject 
site, this area was historically occupied by a Police Station and depot from the 1930s – 
1990s. Petroleum licensing records indicate one tank installed in 1980, which was filled 
with foam in 2004. 

� Area 12: Rowlands House, High Street: located approximately 120m west of the subject 
site, this area was previously occupied by an industrial unit in 1976. This site is of 
‘medium’ priority. 

� Area 13: Pharos House, High Street: located approximately 125m west, this area was 
marked as a Corporation Depot on historic maps dating between 1953 – 1969 and as a 
depot on the 1976 map. Land charges records indicate tanks present at the site. This site 
is of medium priority for further investigation. 

� Area 14: Lidl, North Street: located approximately 125m west, this area was occupied by 
a workshops, builders merchants store, general and heating engineers, glazing workshop 
from the 1950s. A former tank is present on site to the rear of building. 

A Preliminary Site Contamination Assessment was undertaken in 1995 which found made 
ground and elevated levels of heavy metals. Remediation was recommended if 
landscaped areas were proposed. 

A 2010 Geo-Environmental Investigation Report recorded no elevated levels of 
contaminants were found within the made ground. 

� Area 15: 34 North Street: located approximately 200m west, this area is believed to have 
been occupied by an engineers between the 1920s - 1960s. The site currently occupied 
by Lidl and is of medium priority for further investigation. Land charges records indicate a 
tank still present on site. 

� Area 16: 61 High Street: located approximately 180m northwest, this area is believed to 
have been occupied by an engineers from the 1930s – 1940s. This site is of ‘medium’ 
priority. 

� Area 17: 43 North Street: located approximately 180m northwest, this area was occupied 
by a garage between 1903 – 1947. The site is of ‘medium’ priority. 

� Area 18: 89 A High Street: located approximately 133m northwest, this area was 
occupied by a scrap yard from 1932 – 2000s. Prior to the development of the site a 
ground investigation was undertaken from which elevated levels of arsenic, lead and TPH 
contamination were identified. Remedial works involved the installation of a suitable 
membrane covered by hard standing across the whole site. 
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10 Preliminary Risk Assessment 

Land at Former Worthing Gasworks Site, Park Road, Worthing 

� Area 19: Corporation Depot, High Street: located approximately 90m north, this area was 
utilised as a depot during the 1930s until 1970s when it was re-labelled as a council 
depot. The site was developed for housing in the 1990s, no contamination investigation 
was undertaken prior to the housing development. The site is currently of ‘high’ priority. 

Area 20: Corporation Deport and Electricity Works, High Street: located approximately 
55m north, this area and was in use historically as a water works with sewage wells and 
filter beds depot in 1875, from 1896 the site was a mortuary, from 1909 the site was a 
Corporation Depot with a series of tanks and chimneys and by 1950s an electricity works 
was present. The electricity works, tanks and chimneys remained on the site until it was 
developed for housing in the late 1980’s and early 1990’s. Petroleum licensing records 
indicate that the tanks were removed in 1987 and 1992. This area is of medium/high 
priority. 

� Area 21: Kenvad Cars, Lyndhurst Road: located approximately 10m north, the workshop 
in this area has been used for car body repairs and the fitting of tyres, exhausts, 
batteries, minor mechanical repairs and ancillary storage since 1989. During the 1950’s, 
part of the site housed an engineering works, although this use changed in the 1970s to 
include metal storage, fabrication and welding. A Geo-environmental & Geotechnical 
Assessment Report was undertaken in 2015 which identified elevated concentrations of 
arsenic, lead, mercury and a number of PAHs. 

In 2017 a Remediation Strategy & Verification Plan was submitted with the remedial 
works involving cover system comprising a minimum 450mm thickness of certified clean 
topsoil laid over a geotextile membrane within soft landscaped areas. The site is 
considered to be of ‘low’ priority for further investigation. 

� Area 22: Worthing Hospital, Lyndhurst Road: located approximately 25m north-east, this 
‘medium’ priority site is considered to be potentially contaminated due to the possible 
presence of tanks, incinerators, etc. Prior to 1898, an infirmary and mortuary occupied 
the south-west of the site. At various stages since 1898, the hospital has been enlarged, 
reaching its current size and layout in approximately 1976. 

Several ground investigations have been undertaken at the Worthing Hospital. Three of 
which have been undertaken within the search radius of this Environmental Search. 

In 2012, an intrusive investigation identified elevated levels of lead and PAH and the 
presence of asbestos was also confirmed. 

x The department holds no record of and landfills within a 250m radius of the site. 

x The department does not hold information concerning radon. 

x Records of known current or former nuisance issues, prosecutions or enforcements associated 
with the site or adjoining properties include the following: 

� records relating to the subject site comprise five complaints of odour during 
decommissioning of former gasholder in April 2018. 

� records in the near surrounds include accumulation of waste and noise (associated with 
construction and demolition). 

x There are no private water supplies within a 2km radius of this site. 

x There are no Part A(2) or Part B Environmental Permits licensed to the site or to adjoining 
properties. 

3.4.2 Local Authority Planning Department 

A summary of planning information identified within the site boundary is provided in Table 3.2 
below. 
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11 Preliminary Risk Assessment 

Land at Former Worthing Gasworks Site, Park Road, Worthing 

Table 3.2: Summary of Relevant Planning Information at the Site 

Applicant Application ref. Details of Application Status 

Not specified 03/00212/FULL Change of use of the land and 
buildings to a bus depot and 
ancillary maintenance workshop 

Refused (10 April 
2003) 

ECE Planning 
(on behalf of St 
William’s LLP) 

EIAOPINION/0006/20 Environmental Impact 
Assessment (EIA) Screening 
Opinion in relation to residential 
development at the former gas 
works site for up to 250 
residential units (potentially 
including a building of up to 10 
storeys) 

Decision: EIA not 
required (18 
December 2020) 

3.5 Historical Potential for Ground Contamination 

3.5.1 The Site 

A review of the site history indicates the site was once occupied by a gas works since at least the 
1880s, with structures including gasometers and gasholders, tanks, a coal store and retort house 
and other associated buildings constructed and demolished throughout the 20th and 21st Century. 
The last structure associated with the gas works (above ground gasholder) was demolished by 
2019 and no redevelopment of the site has taken place since then, although a depot was 
constructed in the south of the site in 1988 prior to the demolition of the gas works. Given this 
site history, potential for ground contamination is anticipated to exist at the site. 

3.5.2 The Surrounding Area 

The following potentially contaminative activities have been identified as having taken place in 
the surrounding area: 

x water works, nursery and steam sawmills within 100m of site (19th Century); 

x gasometer and gas works buildings adjacent to west (1898 to 1990s) 

x corporation yard and mortuary 100m north (1898), developing as electricity works and 
corporation depot 50m north by 1912; 

x tanks and chimneys associated with electricity works and corporation depot by 1932; 

x transport depot adjacent to south of site and garages 100m west of site by 1953; and 

x garages and depots within 100 m west of the site by the 1960s and adjacent to the site 
by the 1970s. 

information provided by the Council’s Environmental Health Department has provided information 
confirming the presence of potential sources of contamination in the near surrounds, comprising 
depots, garages, works, fuel tanks, engineers and scrap yards. There are also multiple ‘medium’ 
and ‘high’ priority sites as identified by the Council as well as evidence from site investigations of 
contaminants in the near surrounds including metals, hydrocarbons and PAH compounds. 

The above activities represent potential off-site sources of contamination that (if present) could 
potentially migrate beneath the site. The potential for off-site contamination (if present) to 
migrate beneath the site would be dependent on the underlying geological conditions, which are 
discussed in Section 4. 
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Preliminary Risk Assessment 

Land at Former Worthing Gasworks Site, Park Road, Worthing 

4. ENVIRONMENTAL SETTING 

Desk-based research of the local geology, hydrogeology and hydrology was carried out in order 
to establish the potential for migration of contamination onto or away from the site, and to 
assess the sensitivity and vulnerability of the site’s setting with respect to surface water, 
groundwater and ecological resources. 

Information was obtained from a number of sources, including: 

examination of published geological maps produced by the British Geological Survey (BGS)4; 

x review of publicly available BGS borehole logs for the site or near vicinity4; 

x Department for Food, Environment and Rural Affairs (DEFRA) Magic Map application5; 

x Environment Agency (EA) Catchment Data Explorer6; 

x EA Flood Risk Map for Planning7; 

x EA Flood Map for Surface Water8; 

x Coal Authority Interactive Map9; 

x A Landmark Information Group Envirocheck report procured by Ramboll (see Appendix 2); 
and 

x Request to Worthing Council for pertinent environmental information. 

4.1 Geology and Hydrogeology 

According to the British Geological Survey (BGS) Geology of Britain viewer4 the site is underlain 
by superficial deposits comprising River Terrace Deposits (undifferentiated - sand, silt and clay). 
The bedrock geology at the site comprises the Seaford Chalk Formation in the north-east of site 
with the Lewes Nodular Chalk Formation present in the central and south-west of site. 

Information obtained from the BGS borehole scan website4 records the presence of a borehole in 
the approximate centre of the site that extended to approx. 79m, potentially relating to a historic 
abstraction well. 

The superficial deposits are classified by the EA as a Secondary B Aquifer (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)5. The bedrock geology of the 
Chalk is classified as a Principal aquifer (layers of rock or drift deposits that have high 
intergranular and/or fracture permeability). 

Groundwater underlying the site is associated with the Littlehampton Anticline East groundwater 
body. The Environment Agency (EA) classified the Littlehampton Anticline East groundwater body 
as having a ‘poor’ overall status with a ‘poor’ quantitative status and ‘good’ chemical status under 
the Water Framework Directive (WFD) classification scheme as of 20196. 

According to EA information provided by a commercial environmental regulatory database 
provider, there are seven licensed groundwater abstractions within a 2km radius of the site, as 
detailed in Table 4.1 below. 

4 https://www.bgs.ac.uk/map-viewers/geology-of-britain-viewer/ 
5 https://magic.defra.gov.uk/magicmap.aspx 
6 https://environment.data.gov.uk/catchment-planning/ 
7 https://flood-map-for-planning.service.gov.uk/ 
8 https://flood-warning-information.service.gov.uk/long-term-flood-risk 
9 https://mapapps2.bgs.ac.uk/coalauthority/home.html 
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Land at Former Worthing Gasworks Site, Park Road, Worthing 

Table 4.1: Licensed Groundwater Abstractions within 2km of the Site 

Licence Holder Distance 
from 
Site 

Abstraction 
source 

Purpose of Abstraction 

Unigate Finance Company 
Ltd / Unigate Dairies Ltd / 
Unigate PLC (three records) 

1536m 
North 

Not specified Dairies: General Cooling (Existing 
Licenses Only) (Low Loss). 

Southern Water Services 
(two records) 

1604m 
North 

Not specified Public Water Supply: Potable Water 
Supply – Direct 

Public Water Supply: General Use 
(Medium Loss) 

Southern Water Services 
(two records) 

1617m 
North 

Not specified Public Water Supply: Potable Water 
Supply – Direct 

Public Water Supply: General Use 
(Medium Loss) 

The site is not situated within an EA designated groundwater Source Protection Zone5. 

There may be some saline intrusion within the Chalk Aquifer given the distance to the coast. 

4.2 Coal Mining 

According to the Coal Authority, the site is not located in a Coal Mining Affected Area9. The Coal 
Authority Interactive Map does not show the site to be in a mine entry zone of influence or 
Development High Risk Areas. The BGS has stated that the site is located in an area where other 
(non-coal) mining activities are rare. One BGS recorded mineral site (East Worthing Brick Field) 
was located 890 m northeast of the site, comprising a ceased opencast brick pit which extracted 
common clay and shale. 

4.3 Hydrology 

The nearest identified surface watercourse is the English Channel, which is located approximately 
400m south of the site. A culverted stream (Teville Brook) is located 500m north of site. The 
Environment Agency (EA) classified Teville Brook as having a ‘poor’ overall status with a ‘poor’ 
ecological status and ‘failed’ chemical status under the WFD classification scheme as of 20196. 
Based on the location of the site relative to the coast, groundwater flow direction is anticipated to 
be towards the south. 

According to an independent, third party environmental database, there are no licensed surface 
water abstractions within a 2km radius of the site. 

According to the EA fluvial and tidal flood map for planning, the site is located in Flood Risk Zone 
1 (Low Probability)7. This zone comprises land assessed as having a less than 1 in 1000 (<0.1%) 
annual probability of river or sea flooding. The closest area of land recorded as having an 
elevated risk of flooding is located approximately 240m south of the site. 

According to the EA Flood Map for Surface Water8 which presents the theoretical potential for 
flooding from pluvial sources (i.e. flooding caused by rainwater exceeding capacity of drainage 
systems), the site is located in an area of Very Low flooding probability. This zone comprises land 
assessed as having a less than 1 in 1,000 annual probability of pluvial flooding (<0.1% in any 
year). 

Surface water drainage networks are typically designed to accommodate only a 1 in 30 (3.3%) 
annual probability rainfall event. Older drainage networks may have a lower capacity, especially if 
they have not been maintained adequately. Although not true of every situation, surface water 
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Land at Former Worthing Gasworks Site, Park Road, Worthing 

flooding is typically relatively shallow and would be expected to subside following the storm event 
assuming drainage assets are maintained in an appropriate condition. 

4.4 Ecology 

No statutory designated ecologically sensitive sites are located within 2km of the site. The site is 
not located within 2km of a green belt. The site is not located within a nitrate vulnerable zone 
(NVZ), and the nearest NVZ is located 1.1km to the east of the site5. 

4.5 Environmental Sensitivity and Vulnerability 

The site is considered to be situated in an area of low to moderate sensitivity with respect to 
groundwater resources due to the presence of a Principal Aquifer at depth beneath the site. The 
site is underlain by the Littlehampton Anticline East groundwater body, classified by the EA as 
having a ‘poor’ overall status with a ‘poor’ quantitative status and ‘good’ chemical status. The site 
is not located in a groundwater SPZ, the nearest licensed potable groundwater abstraction is 
1,604 m north of the site. Groundwater at site may be impacted by saline intrusions due to 
proximity to the coast. Groundwater vulnerability at the site is recorded as medium to high, and 
further deterioration of the overall ‘poor’ status of the groundwater should be avoided. 

The site is considered to be in an area of low sensitivity with respect to surface water resources 
as the nearest surface watercourse is the English Channel 400m south of the site. There are no 
licensed surface water abstractions within 2km of the site. 

There are no statutory designated ecologically sensitive areas or green belt areas within 2km. 
The nearest NVZ is located 1.1km east of the site. 
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Land at Former Worthing Gasworks Site, Park Road, Worthing 

5. QUALITATIVE RISK ASSESSMENT 

5.1 Conceptual Site Model 

The information presented in the previous sections of this report have been collated and 
evaluated to develop an initial conceptual site model for the proposed redevelopment. Further 
details of the legislative context and background to assessment methodologies are provided in 
Appendix 5. 

5.1.1 Potential Sources 

The potential contamination sources are summarised in Table 5.1. 

Table 5.1: Potential Sources 

On-site 

Potentially contaminative historical uses of the site include a gas works which has included: 

x gas holders, liquor tanks, tar tanks, retort house, tar dehydration plant, above ground tanks, 
interceptors, coal storage area, boiler house, garage, stores and workshops. 

Off-site 

Potentially contaminative historical uses off-site have included: 

x Gas works (immediately to the west of site), Water works, Nursery, Steam saw mill, Whiting and putty 
works, Corporation yard, Electricity works (incl. tanks and chimneys), Fire station, Garages and Transport 
depots 

5.1.2 Potential Receptors 

The site-specific receptors as part of the proposed redevelopment that could potentially be 
affected by the contamination hazards are summarised in Table 5.2. 

Table 5.2: Potential Receptors 

Receptor Comments 

On-site 

Human health – end-users Future residential users of the site after development 

Human health - ground 
workers 

Workers involved in construction and future maintenance workers and 
grounds persons 

Buried infrastructure and 
building foundations 

Buildings and materials used below ground e.g. foundations, buried 
concrete and water supply pipes 

Buildings and structures Buildings and enclosed structures on site 

Flora 
Plants (i.e. ornamental landscaping may uptake contaminants at 
phytotoxic concentrations 

Secondary B Aquifer 
Groundwater in the superficial deposits. Historical investigations suggest 
limited groundwater presence in the 

Principal Aquifer Groundwater in the Chalk 

Off-site 

Human health - adjacent 
Users of surrounding land uses 

site users 

Groundwater Groundwater in the superficial deposits and the Chalk 
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Land at Former Worthing Gasworks Site, Park Road, Worthing 

Receptor Comments 

The nearest surface watercourse to the site is the English Channel, 400 m
Surface water (including 

to the south. A culverted stream (Teville Brook) is also located 500 m
aquatic life) 

north of the site 

5.1.3 Potential Pathways 

In order for the potential contaminants to pose a risk to the identified receptors, there has to be 
a viable pathway for the contaminant. The potential pathways are summarised in Table 5.3. 

Table 5.3: Potential Pathways 

Receptor Pathway Comments 

Human 
health 

Dust/soil 
ingestion/inhalation 

Inhalation of 
asbestos fibres 

Dermal contact 

Future site users have the potential to come into direct 
contact with soils and dust/fibres liberated from soils in soft 
landscaped areas. This pathway will be eliminated where 
buildings, hardstanding and other engineered surfaces will 
remove the contaminant pathway. 

Construction workers have the potential to come in direct 
contact with soil and groundwater during construction 
activities. 

Ingestion of 
homegrown produce 

The proposed development is understood to include soft 
landscaping areas, and consumption of potentially 
contaminated homegrown produce is not anticipated to occur. 
Therefore, this pathway is not considered further. 

Permeation of 
buried water supply 
pipes 

Organic contaminants may permeate buried plastic water 
supply pipes and enter the drinking water supply system. This 
may affect future site users. 

Vapour inhalation 

Volatiles from organic compounds could be generated from 
contaminants in the ground.  These have the potential to 
migrate and build up in in buildings and confined spaces 
potentially affecting future site users or construction workers. 

Build-up of ground 
gases within 
buildings or confined 
spaces 

Future site users have the potential to be impacted by 
accumulation of explosive or asphyxiating ground gases in 
internal building spaces. Construction and maintenance 
workers may also be exposed to accumulation of harmful 
vapour and ground gases if working in confined spaces such 
as excavations or utility spaces. 

There may be some potential for ground gases and vapours to 
migrate off-site and impact adjacent site users. 

Build-up of radon 
within buildings or 
confined spaces 

The site is located in an intermediate probability radon area. 
According to BRE Report BR211 (2015), no protective 
measures are required for new dwellings at the site. As such, 
radon is not considered further. 
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Land at Former Worthing Gasworks Site, Park Road, Worthing 

Receptor Pathway Comments 

Water 
environment 

Leaching of 
contaminants, and 
migration into water 
environment 

The site is underlain a layer of low permeability superficial 
deposits (classified as a Secondary B Aquifer, which are in 
turn underlain by Chalk (classified as a Principal Aquifer. The 
low permeability superficial deposits are anticipated to limit 
hydraulic continuity between the Made Ground and Chalk. 
There is potential for rainfall infiltration, leaching and 
contaminant migration in soft landscaped areas of the 
proposed development. 

There is potential for increased contamination via preferential 
pathways in the event that piled foundations or deep 
excavations form part of the proposed development. 

Migration of 
contaminants to 
controlled water 
receptors via 
groundwater 

There may be the potential for contaminants in groundwater 
to migrate to the nearest surface watercourse (the English 
Channel). 

Given the distance of the English Channel (approximately 400 
m) to the south of the site, the risk of contaminants in 
groundwater to migrate to the nearest surface watercourse 
(the English Channel) is anticipated to be low. 

Buildings 
and 
structures 

Build up ground 
gases within 
buildings or confined 
spaces 

Internal building spaces have the potential to be impacted by 
accumulation of explosive or asphyxiating ground gases 

Damage to buried 
structures / services 

Some contaminants could affect subsurface construction 
materials e.g. damage to subsurface concrete by aggressive 
ground conditions. 

Flora Plant uptake 
Ornamental flora in soft landscaping may have the potential to 
be impacted by phytotoxic contaminants in soils (copper, 
nickel, lead, zinc). 

5.2 Qualitative Risk Assessment 

Potential pollutant linkages are identified using the source-pathway-receptor framework detailed 
above. An assessment of the potential significance of each linkage is then made by consideration 
of the likely magnitude and mobility of the source, the sensitivity of the receptor and nature of 
the migration/exposure pathways. 

This qualitative risk assessment has been undertaken in accordance with National House Building 
Council (NHBC) and EA, 200810, further details of which are provided in Appendix 5 including 
definition of risk categories. Table 5.4 summarises the pollutant linkages and risk ratings 
associated with the proposed development. An illustration of the conceptual site model on which 
this risk assessment is based is presented in Appendix 1. 

10 NHBC and Environmental Agency (2008). Guidance for Safe Development of Housing on Land Affected by Contamination. R&D 

Publication 66:2008 
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6. CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 

This Preliminary Risk Assessment (PRA) has been prepared in the context of the proposed 
redevelopment of the site as residential apartments with soft landscaping, amenity and car 
parking space. 

The site was historically occupied by a gasworks from the earliest dated maps (1875) until the 
demolition of the remaining gasworks structures by 2019. Gasworks structures historically 
located at the site included gas holders, liquor tank, tar tank, tar dehydration plant, ASTs and 
interceptors, a coal store, a retort house, a boiler house, garages, stores and workshops. More 
recently an SGN compound has been located in the east of the site and tenanted buildings 
occupied by charitable organisations have been located in the southwest of the site. 

Potentially contaminative historical features were identified in the area surrounding the site, 
including additional gasworks structures, water works, a nursery, a steam sawmills, whiting and 
putty works, corporation yards, electricity works (including tanks and chimneys), a fire station, 
garages and transport depots. The Council’s Environmental Health Department has provided 
information detailing the presence of multiple ‘medium’ and ‘high’ priority sites in the near 
surrounds as well as evidence from site investigations of contaminants in the near surrounds 
including metals, hydrocarbons and PAH compounds. 

The site is considered to be in an area of low to moderate sensitivity with respect to groundwater 
due to the presence of a vulnerable Principal Aquifer at depth beneath the site, with no 
groundwater SPZ in the vicinity of the site and the nearest potable groundwater abstraction 
located 1,604 m up-hydraulic gradient of the site. The site is considered to be in an area of low 
sensitivity with respect to surface water resources as the nearest surface watercourse is the 
English Channel 400 m south of the site. There are no statutory designated ecologically sensitive 
areas or green belt areas within 2km. The nearest NVZ is located 1.1 km east of the site. The site 
is located in Flood Zone 1. 

The site has been identified for inspection under the Council’s contaminated land strategy. The 
site is considered to be of medium priority for further investigation. It is considered suitable for 
its current use, but appropriate planning conditions will be applied to future developments. 

The following potential risks to human health and controlled waters have been identified at the 
site. As is typical for a brownfield site redevelopment, these require further assessment through 
intrusive ground investigation: 

x Direct dermal contact, ingestion or inhalation of contaminated soils presenting a risk to future 
residential site users and construction/maintenance workers; 

x Inhalation of asbestos fibres in Made Ground presenting a risk to future site users and 
construction/maintenance workers and adjacent site users; 

x Accumulation of ground gas/vapours from on-site (and potentially off-site) sources presenting 
a risk to future site users, construction workers and on-site buildings; 

x Volatilisation of potential contaminants from groundwater, including future site users and 
adjacent users; 

x Permeation of organic contaminants into drinking water supply pipes presenting a risk to 
future site users and on-site buildings; and 

x Leaching and vertical migration of contaminants in groundwater presenting a risk to 
underlying aquifers of the superficial deposits and Chalk. 
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6.2 Recommendations 

Based on the findings of this desktop environmental assessment, intrusive investigation of the 
site is considered to be required to assess potential risks to human health and controlled waters 
in the context of the proposed development. 

The results of the investigation should be reported in a Ground Contamination Interpretative 
Report (GCIR) detailing the soil and groundwater conditions in relation to the development 
proposals. 
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APPENDIX 1 
FIGURES 

Figure 1: Site Location 

Figure 2: Site Layout 

Figure 3: Key Features 

Figure 4: Conceptual Site Model 
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ber and classification. B

oundary inform
ation depiction 
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Preliminary Risk Assessment 

Land at Former Worthing Gasworks Site, Park Road, Worthing 

APPENDIX 3 
LEGISLATIVE CONTEXT AND METHODOLOGIES 
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Geoenvironmental and Geotechnical Desk Study 

LEGISLATIVE CONTEXT 

England 

The regime for contaminated land was set out in Part 2A (ss.78A-78YC) of the Environmental 
Protection Act 1990 (EPA), as inserted by S.57 of The Environment Act 1995 and came into effect in 
England on 1st April 2000 as The Contaminated Land (England) Regulations 2000 (SI 2000/227). 
These regulations were subsequently revoked with the provision of The Contaminated Land (England) 
Regulations 2006 (SI 2006/1380) (as amended), which came into force in August 2006, and 
consolidated the previouV UegXlaWionV and amendmenWV. ReYiVed VWaWXWoU\ gXidance (³Whe GXidance´) 
for local authorities on how to implement the regime, including the decision-making process on 
whether land is contaminated land in the legal sense, has been published by Defra and entered into 
force in April 2012. 

UndeU PaUW 2A of Whe EPA SecWion 78A(2), ³conWaminaWed land´ iV defined aV ³land Zhich aSSeaUV« Wo 

be in such a condition, by reason of substances in, on or under the land, that: 

a) significant harm is being caused or there is a significant possibility of such harm being caused1; 
or 

b) significant pollution of controlled waters is being caused, or there is a significant possibility of 
VXch SollXWion being caXVed´. 

³SignificanW haUm´ iV defined in Whe GXidance on risk-based criteria and must be the result of one or 
moUe UeleYanW µconWaminanW linkageV¶ UelaWing Wo Whe land. The SUeVence of a conWaminanW linkage 

relies on the Source-Pathway-Receptor concept, where all three factors must be present and 
SoWenWiall\ oU acWXall\ linked foU a SoWenWial UiVk Wo e[iVW. UndeU Whe GXidance, a µVignificant 
conWaminanW linkage¶ iV one Zhich giYeV UiVe Wo a leYel of UiVk VXfficienW Wo jXVWif\ a Siece of land being 

determined as contaminated land. Should the authority consider that there is an unacceptably high 
probability, supported by robust science-based evidence that significant harm would occur if no 
action is taken to stop it, the land should be deemed a Category 1: Human Health. Land should be 
placed into Category 2 if the authority concludes, on the basis that there is a strong case for 
considering that the risks from the land are of sufficient concern, that the land poses a significant 
possibility of significant harm. Both Category 1 and Category 2 cases would be capable of being 
determined as contaminated land under Part 2A on the grounds of significant possibility of significant 
harm to human health. If the legal test for significant possibility of significant harm is not met, the 
authority should place the land into Category 3. If the local authority considers that there is no risk 
or that the level of risk posed is low, the land should be placed into Category 4. 

For six common contaminants (benzo(a)pyrene, cadmium, arsenic, benzene, hexavalent chromium 
and lead), a set of screening values have been developed and endorsed for use by Defra2 (the 
Category 4 Screening Levels, or C4SLs) that describe a level of risk just below the Category 3/4 
boundary set in the Statutory Guidance, i.e. where concentrations are below the C4SL, there is no 
risk or the level of risk is acceptably low. The Environment Agency states under their Land 
Contamination Risk Management (LCRM)3 approach that they expect C4SL values to be used in risk 
assessments for land contamination. 

The SollXWion of conWUolled ZaWeUV iV defined in SecWion 78A(9) of Whe AcW aV ³Whe enWUy into controlled 
ZaWeUV of an\ SoiVonoXV, no[ioXV oU SollXWing maWWeU oU an\ Volid ZaVWe maWWeU´. The neZ GXidance 

VWUeVVeV WhaW Whe PaUW 2A Uegime iV deVigned Wo idenWif\ and deal ZiWh µVignificanW SollXWion¶ and noW 
lesser levels of pollution. As with human health risk, Categories 1 and 2 comprise land where the 
local authority considers that a significant possibility of significant pollution of controlled waters 
exists and Categories 3 and 4 comprises cases where the authority considers that a significant 

1 Water Act 2003 (Commencement No. 11) Order 2012 
2 SP1010: Development of Category 4 Screening Levels for Assessment of Land Affected by Contamination ± Policy Companion Document, 
Defra, revised December 2014 
3 Environment Agency (2020) Land Contamination Risk Management 



    

             
         

   

            
               

 

         
              

            
   

       
          
           

                
                

       

         
           

      

            
    

          
   

           
         

  

             
         

            
    

 

          

         

           
    

             
         

         
          

 

Geoenvironmental and Geotechnical Desk Study 

possibility of such pollution does not exist. The local authority should be satisfied that a substance is 
continuing to enter controlled waters or is likely to enter controlled waters. 

Risk Assessment Framework 

³SignificanW haUm´ oU ³VignificanW SollXWion of conWUolled ZaWeUV´ iV defined in Whe GXidance on risk-
based cUiWeUia and mXVW be Whe UeVXlW of one oU moUe UeleYanW µconWaminanW linkageV¶ UelaWing Wo Whe 

land. 

The presence of a contaminant linkage relies on the Source-Pathway-Receptor concept, where all 
three factors must be present and potentially or actually linked for a potential risk to exist. For a risk 
of pollution or environmental harm to occur as a result of ground contamination, all of the following 
elements must be present: 

x A source - a substance that is capable of causing pollution or harm; 
x A receptor - something which could be adversely affected by the contaminant; and 
x A pathway - a route by which the contaminant can reach the receptor. 

If one of these elements is absent there can be no significant risk. If all are present then the 
magnitude of the risk is a function of the magnitude and mobility of the source, the sensitivity of the 
receptor and the nature of the migration pathway. 

The Land Contamination: Risk Management4 (LCRM) provides the technical framework for structured 
decision making about land contamination. LCRM advocates a phased approach, commencing with 
Stage 1 Risk Assessment comprising: 

x Preliminary Risk Assessment (PRA) ± desk study and qualitative assessment to develop of an 
outline Conceptual Site Model (CSM); 

x Generic Quantitative Risk Assessment (GQRA) ± an estimation of risk through assessment of 
contaminant concentrations against generic assessment criteria; and 

x Detailed Quantitative Risk Assessment (DQRA) ± an estimation of risk through detailed site-
specific risk assessment and development of site-specific assessment criteria (SSAC) and site-
specific risk assessment. 

Each stage of assessment is focussed upon the development and refinement of a conceptual site 
model, which identifies Source-Pathway-Receptor linkages. The conceptual site model has been 
developed with consideration to guidance including BS EN ISO 21365:2020 Soil quality ± Conceptual 
site models for potentially contaminated sites. 

RISK ESTIMATION 

An assessment of environmental risks is made for each potential pollutant linkage identified. 

Risk estimation has been completed in accordance with the guidance provided in: 

x NHBC and Environment Agency 2008. Guidance for the Safe Development of Housing on Land 
Affected by Contamination. R&D Publication 66: 2008. 

The following is taken directly from NHBC/EA 2008. The key to the classification is that the 
designation of risk is based upon the consideration of both: 

x the magnitude of the potential consequence (i.e. severity) [takes into account both the 
potential severity of the hazard and the sensitivity of the receptor]; and 

4 Land Contamination: Risk Management (LCRM), published by the Environment Agency Ln October 2020��XSGDWHG�$SULO������ 



    

          
      

      

  

 

             
     

          
             
      

             
            

  

     

 

            
      

            
          

  

             
            

  

      

 

          

             
         

              
              

     

      

 

    

             
 

       

   

   

  

              
               

       

  

  
             

           

 
          

              
         

Geoenvironmental and Geotechnical Desk Study 

x the magnitude of probability (i.e. likelihood) [takes into account both the presence of the 
hazard and receptor and the integrity of the pathway]. 

Table 1: Classification of Consequence (after NHBC/EA 2008) 

Category Definition 

Highly elevated concentrations likely Wo UeVXlW in ³VignificanW haUm´ Wo hXman healWh aV defined b\ 

the EPA 1990, Part 2A, if exposure occurs. 

Equivalent to EA Category 1 pollution incident including persistent and/or extensive effects on 
water quality; leading to closure of a potable abstraction point; major impact on amenity value or 

Severe major damage to agriculture or commerce. 

Major damage to aquatic or other ecosystems, which is likely to result in a substantial adverse 
change in its functioning or harm to a species of special interest that endangers the long-term 
maintenance of the population. 

Catastrophic damage to crops, buildings or property. 

EleYaWed concenWUaWionV Zhich coXld UeVXlW in ³VignificanW haUm´ Wo hXman healWh aV defined b\ Whe 
EPA 1990, Part 2A if exposure occurs. 

Equivalent to EA Category 2 pollution incident including significant effect on water quality; 
notification required to abstractors; reduction in amenity value or significant damage to 

Medium agriculture or commerce. 

Significant damage to aquatic or other ecosystems, which may result in a substantial adverse 
change in its functioning or harm to a species of special interest that may endanger the long-term 
maintenance of the population. 

Significant damage to crops, buildings or property. 

Mild 

Exposure to human health unlikely Wo lead Wo ³VignificanW haUm´. 

Equivalent to EA Category 3 pollution incident including minimal or short-lived effect on water 
quality; marginal effect on amenity value, agriculture or commerce. 

Minor or short lived damage to aquatic or other ecosystems, which is unlikely to result in a 
substantial adverse change in its functioning or harm to a species of special interest that would 
endanger the long-term maintenance of the population. 

Minor damage to crops, buildings or property. 

No measurable effect on humans. 

Equivalent to insubstantial pollution incident with no observed effect on water quality or 
Minor 

ecosystems. 

Repairable effects of damage to buildings, structures and services. 

* For these purposes, disease is to be taken to mean an unhealthy condition of the body or a part of it and can include, 

for example, cancer, liver dysfunction or extensive skin ailments. Mental dysfunction is included only insofar as it is 

attributable to the effects of a pollutant on the body of the person concerned. 

The likelihood of an event (probability) takes into account both the presence of the hazard and target 
and the integrity of the pathway and has been assessed based on the categories given below. 

Table 2: Classification of Probability (after NHBC/EA 2008) 

Category Definition 

High Likelihood 
There is pollutant linkage and an event would appear very likely in the short-term and almost 
inevitable over the long-term, or there is evidence at the receptor of harm or pollution. 

There is pollutant linkage and all the elements are present and in the right place which 
Likely 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. 



    

 
          

                 
       

 
             

      

                 
             

        

 

    

        

     

       

        

  
          

            
            

         
     

  
          

              
          

         

 
          

              
             
              

      

  
           

             
          

             
  

  
              

       

   
          

Geoenvironmental and Geotechnical Desk Study 

There is pollutant linkage and circumstances are possible under which an event could occur. 
Low Likelihood However, it is by no means certain that even over a long period such an event would take 

place and is less likely in the shorter term. 

There is pollutant linkage, but circumstances are such that it is improbable that an event 
Unlikely 

would occur even in the very long-term. 

The potential severity of the risk and the probability of the risk occurring have been combined in 
accordance with the following matrix in order to give a level of risk for each potential hazard. 

Table 3: The Classification of Risk (after NHBC/EA 2008) 

Consequence 

Severe Medium Mild Minor 

High Likelihood Very high High Moderate Low 

Likely High Moderate Moderate/Low Low 

Low Likelihood Moderate Moderate/ Low Low Very low 

Unlikely Moderate/ Low Low Very low Very low 

P
ro

b
ab

ili
ty

 

Very high risk 
There is a high probability that severe harm could arise to a designated receptor from an identified 
hazard at the site without remediation action OR there is evidence that severe harm to a designated 
receptor is already occurring. Realisation of that risk is likely to present a substantial liability to be 
site owner/or occupier. Investigation is required as a matter of urgency and remediation works likely 
to follow in the short-term. 

High risk 
Harm is likely to arise to a designated receptor from an identified hazard at the site without 
remediation action. Realisation of the risk is likely to present a substantial liability to the site 
owner/or occupier. Investigation is required as a matter of urgency to clarify the risk. Remediation 
works may be necessary in the short-term and are likely over the longer term. 

Moderate risk 
It is possible that harm could arise to a designated receptor from an identified hazard. However, it is 
either relatively unlikely that any such harm would be severe, and if any harm were to occur it is 
more likely, that the harm would be relatively mild. Further investigative work is normally required to 
clarify the risk and to determine the potential liability to site owner/occupier. Some remediation 
works may be required in the longer term. 

Low risk 
It is possible that harm could arise to a designated receptor from identified hazard, but it is likely at 
worst, that this harm if realised would normally be mild. It is unlikely that the site owner/or occupier 
would face substantial liabilities from such a risk. Further investigative work (which is likely to be 
limited) to clarify the risk may be required. Any subsequent remediation works are likely to be 
relatively limited. 

Very low risk 
It is a low possibility that harm could arise to a designated receptor, but it is likely at worst, that this 
harm if realised would normally be mild or minor. 

No potential risk 
There is no potential risk if no pollution linkage has been established. 
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Preliminary Risk Assessment 

Land at Former Worthing Gasworks Site, Park Road, Worthing 

General Limitations and Reliance 

This report has been prepared by Ramboll exclusively for the intended use by the Client in 
accordance with the agreement between Ramboll and the Client defining, among others, the 
purpose, the scope and the terms and conditions for the services. No other warranty, expressed 
or implied, is made as to the professional advice included in this report or in respect of any 
matters outside the agreed scope of the services or the purpose for which the report and the 
associated agreed scope were intended or any other services provided by Ramboll. 

In preparation of the report and performance of any other services, Ramboll has relied upon 
publicly available information, information provided by the client and information provided by 
third parties. Accordingly, the conclusions in this report are valid only to the extent that the 
information provided to Ramboll was accurate, complete and available to Ramboll within the 
reporting schedule. 

Ramboll’s services are not intended as legal advice, nor an exhaustive review of site conditions 
and/or compliance. This report and accompanying documents are initial and intended solely for 
the use and benefit of the client for this purpose only and may not be used by or disclosed to, in 
whole or in part, any other person without the express written consent of Ramboll. Ramboll 
neither owes nor accepts any duty to any third party, unless formally agreed by Ramboll through 
that party entering into, at Ramboll’s sole discretion, a written reliance agreement. 

The scope of services, assessment and conclusions made in this report have been prepared for 
the currently proposed development of the site (residential apartments with soft landscaping, 
amenity and car parking space. In the event of significant changes to the proposed development 
further assessment may be required. 

Ramboll’s scope of services for this assignment did not include collecting samples of any 
environmental media. Ramboll cannot rule out the existence of conditions, including, but not 
limited to, contamination not identified and defined by the data and information available to 
and/or obtained by Ramboll. Specifically, this assessment must not be considered as an asbestos 
survey (whether in built structures, waste, soils, etc.), even though the subject of asbestos-
containing materials may have been discussed in the report. 
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