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1 

Executive Summary 
The proposed development land is to be used for nine flats and landscaped areas. The site has largely 
remained undeveloped although historical maps and data sheets indicated parts of the site were previously 
used as allotment gardens and cleaning services. Industrial activities have taken place within 250 m 
surrounding the site but were not considered to pose a risk to site due to their location or their distance 
indicating any potential contaminates would be transported away from the site.  

A preliminary site investigation was undertaken and comprised of five hand dug exploratory boreholes to a 
maximum depth of 1.2 m below ground level (bgl). Chemical testing occurred at six Made Ground and two 
leachate soil samples. Made Ground has been found to be present on the site to a maximum depth of 
1.20mbgl although the extent was not proved in some areas. 

Exceedances of the human health screening criteria were noted for lead and PAH compounds (benzo (a) 
pyrene). Loose asbestos fibres were encountered in two locations. A slightly aggressive chemical 
environment was identified. However, these risks can be reduced with appropriate mitigation measures 
identified such as capping and damping down and the introduction of suitable top cover within garden areas.  

Elevations of arsenic cadmium chromium and lead where recorded against the Environmental Quality 
Standards (EQS) and Drinking Water Standards (DWS) and therefore risk mitigation would be required to 
reduce the risk to the underlying aquifer during construction. 

Given the amount of Made Ground present, there is the potential for ground gas generation and further 
investigation and monitoring is required to characterise the site.  
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1 Introduction 
1.1 Terms of Reference 
Arcadis (UK) Limited (Arcadis) has been commissioned by Brick by Brick (Croydon) Ltd ‘the Client’ to 
undertake a Phase 1 Geo-Environmental Desk Study for a site on Academy Gardens, Croydon (‘the Site’). 
This report presents the findings of this desk study and recommendations pertaining to the proposed 
development.  This report is to be submitted as part of the planning application for the Site. 

1.2 Proposed Development 
The proposed development is to construct of a three-storey building comprising nine flats together with 
gardens, landscaping and other associated works.  A plan showing the proposed development layout is 
provided below as Figure 1 below. 

 
 

 

Figure 1 Plan showing proposed development at the Site taken from an Architects drawing (Ref. 8). 

1.3 The Brief 
For this element of work, Arcadis was commissioned to collate geo-environmental information, identify 
potential geo-environmental risks and provide recommendations in relation to the proposed development of 
this Site. 

1.4 Aims of Study  
The aims of this desk study are to: 

 Provide geo-environmental information regarding the Site and its surrounding area; 
 Provide likely ground conditions beneath the Site based on a preliminary site investigation; and 
 Provide geo-environmental and geotechnical recommendations for the proposed development. 

1.5 Sources of Information  
As part of this desk study report various sources of information have been used and are detailed below: 
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 The on-line British Geological Survey (BGS) 1:50 000 scale geological map comprising the Site (Ref. 1) 
 Historical borehole records available through BGS website  
 Historical Ordnance Survey maps (included in Appendix A)  
 Landmark Envirocheck Report (Appendix B)  
 The Environment Agency (EA) What’s in Your Backyard Website (Ref. 2); 
 Zetica Regional Unexploded Ordnance Map (Appendix C) 

1.6 Limitations and Expectations 
This report has been prepared for the client in accordance with the terms and conditions of appointment. 
Arcadis cannot accept any responsibility for any use of or reliance on the contents of this report by any third 
party. The copyright of this document, including the electronic format shall remain the property of Arcadis.  

This report has been compiled from a number of sources, which Arcadis believes to be trustworthy. 
However, Arcadis is unable to guarantee the accuracy of information provided by others. The report is based 
on information available at the time. Consequently, there is a potential for further information to become 
available, which may change this report’s conclusion and for which Arcadis cannot be responsible.  
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2 Site Setting and History 
2.1 Site Location  
Table 1 below gives the Site details. 

Table 1 Details relating to Site Location  

Site Location / Address Academy Gardens, Croydon, CR0 6QL 

National Grid Reference 533890, 166210 

Approximate Site Area The proposed development covers an area approximately 0.1 hectares. 

Description of Site 
The wider development area comprised residential houses and flats with private 
gardens and areas of open space.  

The proposed development sites are comprised of 95% partially public open space  

Topography Generally flat 

Surrounding Area Residential area; predominantly housing. Directly to the south is a Preschool and 
Day Care Nursery.  

 

2.2 Site History 
A review of the available historical Ordnance Survey maps provided in the Envirocheck report (Appendix A) 
has been undertaken to assess the historical development of the Site and surrounding areas.  

It is not the intention of this report to provide a full history, but to identify those past uses on and within the 
vicinity of the Site that could have resulted in contamination of the soils of the site. The significant changes to 
the land use of the Site and surrounding areas are summarised in Table 2 below. 
Table 2 History of Site and Surrounding Area 

Date Historical Development (Site and Surrounding Area) 

1869 
The wider site is partially developed. The majority is open space. Addiscombe Road Station 
located approximately 200m to north east. 

1896 Adjacently north to the site, residential buildings constructed. 

1934 - 1935 
Addiscombe train station developed and extended with an engine house attached to the 
north west. 

1954 -1961 
Northern and central areas of the site are characterised by allotment gardens, which are no 
longer indicated circa 1961. 

1961 - 1974 
Academy gardens’ road built. A higher density of residential flats and housing constructed in 
the immediate area to the west and south east.  

2006 Addiscombe railway shown as dismantled on OS map. 
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Date Historical Development (Site and Surrounding Area) 

2007 Dismantled railway reopened as public open space. 

2016 No significant changes to the site or surrounding area. 

 
2.3 Unexploded Ordnance 
With reference to the Zetica Regional Unexploded Bomb Risk of Croydon (Appendix C). The Site is 
designated as lying within an area denoted as “low” bomb risk area.  
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3 Physical and Environmental Setting 
3.1 Published Geology, Hydrogeology and Hydrology  
With reference to the sources of information detailed in Section 1.5, the following information has been 
obtained and described in Table 3.  
Table 3 Information regarding geology, hydrogeology and hydrology 

Geology / Aquifer Status 
Superficial Deposit: None recorded (from BGS mapping) 

Solid Geology: Harwich Formation (Sand & Gravel) / Secondary A 

BGS Boreholes (within 100m 
of the site) 

Three boreholes identified between 120 and 170m west of site: TQ36NW347, 
TQ36NW348 and TQ36NW349 indicate Made Ground down to 0.8m followed by 
stiff silty sandy CLAY with and without stones above medium dense to very dense 
gravels. These were encountered between 3.80m bgl and 5.00m bgl. 

Within a Source Protection 
Zone None within 500m.  

Licensed Groundwater 
Abstraction Points None Identified within 1km. 

Surface Water Feature None Identified. 

Likely Groundwater Flow 
Direction 

Based on the local topography and groundwater strikes from the nearby historic 
ground investigation the direction of shallow groundwater flow is expected to be 
towards the north west, towards the nearest surface water course, the Norbury 
Brook located approximately 817m north west. 

 
A preliminary ground investigation has been undertaken across the site and the ground conditions 
encountered during these works are discussed in Section 4.2. 

3.2 Environmental Public Registers 
Public register information from the Envirocheck Report (Appendix B) for the Site and the surrounding area 
has been summarised in Table 4 below.  

It is not the purpose of this section to provide a comprehensive account of the environmental data but only to 
detail those factors that are or could impact the Site. 
Table 4 Environmental Data  

Data type Description Distance (m) and Direction 

Radon 

The site is in a lower probability 
radon area, as less than 1% of 
homes are about the action level. No 
radon protective measures are 
necessary in the construction of new 
dwellings or extensions. 

N/A 

Landfill sites 

Two potentially infilled land with non-
water circa 1983 related to an infilled 
ground pit / quarry and one 
potentially infilled with water circa 
1938. 

147m north west (non -water infill) 

349m north (non-water infill) 

258m north (water infill) 
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Data type Description Distance (m) and Direction 

Local Authority Pollution Prevention 
and Controls 

Dry Cleaners  

Dry Cleaners 

Petrol Filling Station 

157m east 

293m west 

293m west 

Contemporary Trade Directory 
Entries 

There are two inactive entries located 
within the site boundary. These are 
identified as cleaning services and 
garage services. 

A further 31 entries are noted up to 
250m from site. Of those 28 were 
inactive and relate to printers, 
electronic equipment manufacturers, 
car dealers and garages, dry 
cleaners and engineers.  

There are five active entries between 
up to 250m from the Site. These 
relate to MOT centre, mechanical 
engineers, dry cleaners Tool 
manufacturers, concrete mix storage, 
dry cleaners and a Garage. 

 

 

 

 

 

 

2 No. Onsite  

2 m North (manufactures) 

27m North (photographic processors) 

28m North, 50m north west (Garage 
Services) 

78m East (former waste disposal 
services) 

110m North (former cleaners) 

121 m west (MOT centre) 

138m west (car dealers) 

178m west (telecom systems) 

145m west (washing machine 
services) 

147m north east (boilers) 

157m east (Dry cleaners) 

183m East (distribution services) 

225 m (Vermin Control) 

230m East (Concrete & mortor ready 
mixed)  

 
The majority of potentially contaminative land uses identified above are not considered to have impacted the 
site as they are considered to be up hydraulic gradient any, therefore, any potential contamination will likely 
be transported away from the site. 

With reference to the Envirocheck data sheets, an inactive garage is recorded to be within the site boundary. 
However, on checking the national grid reference for the site this places it out of the site boundary, 40m to 
the north west. Also, notes within the data sheet states manually positioned to the road. 

As the industry was also not shown upon the historical plans it has been taken that the true location of the 
garage is off site to the north and, therefore, will not have a significant impact upon the site as any 
contaminants will likely be transported away to the north west. 

Therefore, the only potential contaminative land uses identified and considered to likely have an impact upon 
the site due to the location being on or within close proximity to the site area; 

 Historic domestic cleaning services (on site); and 
 Historic allotment gardens (on site). 

 

The Part 2a list from Croydon Borough Council was reviewed and the Site is currently not listed on the 
Council’s Part 2a inspection list. 
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4 Preliminary Ground Investigation  
4.1 Scope and Rationale of Investigation  
A preliminary ground investigation was undertaken on the 26th August 2015 to assess the shallow ground 
conditions across the site. An exploratory hole location plan is included within Appendix D. 

4.1.1 Rationale  
The site does not appear to have been previously developed other than historic allotment gardens circa 1954 
to 1961. The only potential sources of contamination noted within the site was the historic allotment gardens 
within the north and central areas and previous cleaning services to the west.   

All other potential sources of contamination identified from the historical maps and other sources have been 
discounted as stated within Section 3.2. 

The Site is on a Secondary A Aquifer (Harwich Formation (Sand & Gravel)) which overlies the London Clay 
(Unproductive Strata). There are no recorded superficial deposits. There are no surface water features within 
1km of the site. 

The potential risk of encountering either significant Made Ground or contamination is considered to be low.  
Therefore, near surface investigation comprising hand pitting to assess the chemical properties of the 
existing topsoil / subsurface soils is considered appropriate for this Site. 

4.1.2 Scope  
The following scope was undertaken; 

 5 hand dug trial pits to maximum depth of 1.20m. An exploratory hole location plan and logs are included 
in Appendix D. 

 Chemical testing – 6 soil samples (1 Top soil, 5 MG) for the following suite; Arsenic, Boron, Cadmium, 
Chromium (total), Chromium (VI), Copper, Lead, Mercury, Nickel, Selenium, Zinc, Cyanide (free), 
Cyanide (total), PAH (16 speciated), pH, Sulphate (water soluble), Phenol (total), Asbestos. 1 sample 
tested for Soil Organic Matter (SOM). 

 1 sample was analysed for moisture content and Atterberg limit. 
 No gas monitoring installations were installed. 

It should be stated that as part of the preliminary due diligence investigation a general suite of contaminants 
were tested to undertake a preliminary assessment. Additional testing such as Volatile Organic Compounds 
were undertaken if olfactory evidence was encountered.   

4.2 Ground Conditions Encountered  
Grass over topsoil was encountered in all the hand dug pits to depths ranging between 0.1 and 0.2m bgl and 
generally comprised grass overlying brown slightly gravely sandy clay with rootlets.   
Made Ground was encountered in all locations at depths ranging from 0.10 to 1.20 m bgl. The extent of 
which was not proved within TP04 and TP05 located within the southern areas of the site. 

The Made Ground was generally described as either clayey gravels with brick, flint and slate fragments and 
occasional cobbles, or clay and gravel with brick and flint fragment. Gravels were recorded as fine to coarse 
sub angular to sub rounded.   

Natural soils comprised the Harwich Formation which were encountered in TP01, TP02 and TP03 between 
0.3 and 0.70 m depth. The extent of which was not proved. These generally comprised soft to firm gravelly 
clays. gravels are fine to coarse sub angular to sub rounded.  
No groundwater was encountered during drilling. No visual or olfactory evidence of contamination was 
encountered. 
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4.3 Human Health Screening 
The soil results have been screened against the LQM / CIEH S4ULs (Ref 3) for a residential with plant 
uptake scenario as the proposed development is for residential flats with gardens. All exceedances are 
summarised in Table 5 below.  

It should be noted that asbestos fragments or fibres were not visually identified during the investigation but 
cement type material and insulation lagging was found by the laboratory within some retrieved samples. 
Table 5 Exceedances of the human health screening criteria in soils  

Determinant Location 
Screening Criteria 
(mg/kg) Residential 
with plant update 

Concentration (mg/kg) 

Lead TP01 0.1 – 0.30 m bgl 

TP02 0.15 – 0.45 m bgl 

TP03 0.10 -0.40 m bgl 

TP04 0.15 – 0.50 m bgl 

TP05 0.0 – 0.80 m bgl 

220 260 

310 

350 

380 

390 

Benzo (a) pyrene TP05 – 0.20 – 0.40 m bgl 2.2 2.6 

Asbestos TP04 0.15 – 0.50 m bgl 

TP05 0.2 – 0.4 m bgl 

N/A Hard / cement type 
material, insulation lagging  

Loose chrysotile fibres 

 

 

4.4 Controlled Waters Screening  
The leachate results have been compared to Drinking Water Standards (DWS) and Environmental Quality 
Standards (EQS) to determine the risk to the underlying Secondary A aquifer. As a precautionary approach 
the most conservative (worst case) screening criteria have been used in the assessment, which assumes a 
water hardness of <50 mg/l CaCO3. 
Exceedances have been noted and are represented in Table 6 below. 

Table 6. Exceedances of EQS in leachate samples  

Determinant Sample Screening Criteria (μg/l) Concentration (μg/l) 

Arsenic 
TP02 0.15 – 0.4 m bgl 

TP05 0.2 – 0.4 m bgl 
DWS: 10 
EQS: 50 

150 

15 

Cadmium TP05 0.2 – 0.4 m bgl EQS: 0.08 0.18 

Chromium (III) TP05 0.2 – 0.4 m bgl EQS: 4.7  7.4 

Lead 
TP02 0.15 m bgl 

TP05 0.2 – 0.4 m bgl 
DWS: 10  

23 

48 
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4.5 Gas Risk Assessment  
It was concluded during the initial assessment that due to the site not being developed, apart from 
allotments, that the risk of encountering significant Made Ground/gas producing media would be low and, 
therefore, near surface hand pitting with no gas monitoring was deemed appropriate for the site. However, 
engineer logs show Made Ground was encountered in all locations to a maximum depth of 1.20 m bgl. The 
extent of which was not proved within TP04 and TP05 located within the southern areas of the site. 

No significant quantities of organic matter or putrescible materials were recorded within the engineer logs 
and are, therefore, considered unlikely to cause any significant ground gas issues. However, as the extent of 
Made Ground was not proved it is recommended that further investigation and monitoring be undertaken as 
part of detailed design. 

The current investigation is also insufficient to advise on the type of foundations required as the depth Made 
Ground and assessment of natural soils would need to be completed prior to any foundation design options 
being given. 

4.6 Concrete Assessment  
Based on the results obtained for pH and Water Soluble Sulphate as SO4 (2:1 extract) (Ref. 5), the likely 
concrete classification is DS-1 AC-1.  
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5 Preliminary Conceptual Model and Qualitative Risk 
Assessment 
Geo-environmental assessments are required in accordance with current regulatory guidance to consider the 
significance of potential contamination in terms of plausible contaminant source-pathway-receptor 
contaminant linkages.  As part of this process, it is necessary to develop a conceptual model of these 
potential contaminant linkages by identifying the potential contamination sources, sensitive receptors and 
any potential exposure pathways.  A risk assessment is then undertaken to determine the likelihood and 
significance of these potential contaminant linkages.  

5.1 Potential Contaminant Sources 
Based on the information obtained from the existing data and information obtained from historical and 
environmental research and the Site walkover, there are a number of potential contaminative sources 
identified on and offsite. These are detailed in Table 7 below.  

It should be noted that it is considered unlikely that all these substances would be present at significant 
concentrations across the Site. 
Table 7: Potential Sources of Contamination on site 

Source Potential Contaminants 

Allotment Gardens (Historically on site) Herbicides and Pesticides, ash, hydrocarbons 

Cleaning Services (Historically on site) Asbestos 

VOC`s 

Fuel Oils 

Solvents 

Made Ground  Asbestos 

Heavy Metals  

Hydrocarbons 

Gas and vapour generation 

 
5.2 Potential Receptors 
The potential receptors detailed below take into consideration the future land use as residential properties 
with gardens and landscaped areas. It is considered possible that any potential contamination within the 
soils may be disturbed during the construction phase, or during gardening or landscaping undertaken by any 
future site users. 

5.2.1 Human Health 
 Site Users (residents, visitors, maintenance workers and contractors). 

Contamination risks to construction workers are not appraised by chronic (long term) exposure human health 
risk assessments. There are no appropriate published criteria applicable to assessment of potential risks to 
construction workers. The potential risks should be addressed by a site-specific construction workers risk 
assessment and implementation of appropriate health and safety measures, to adequately mitigate any 
potential risks. All works should be conducted in accordance with the CDM Regulations (2015) or any other 
relevant guidance.  Constructions workers are not considered further in this assessment. 
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5.2.2 Controlled Waters 
 Groundwater beneath the Site – The Harwich Formation is a Secondary A Aquifer. As confirmed by the 

Site investigation there are no recorded superficial deposits, so where Made Ground is present it directly 
overlies the Harwich Formation. 
 

5.2.3 Buildings 
 Underground /structures/services (water pipes, concrete, foundations). 
 Proposed buildings. 
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5.3 Potential Pathways 
Potential pathways are the routes that link the receptor to the contamination. The potential pathways for this 
Site are summarised in Table 8. 
Table 8: Potential Contaminant Pathways 

Receptor Description 

Human Health (residents, visitors, 
maintenance workers and contractors) 

Accidental ingestion of contaminants within soil, water and dust 

Inhalation of dust, vapours and ground gases 

Dermal contact with contaminants within soil, water and dust 

Controlled Waters (Secondary A 
Aquifer) 

Leaching of potential contaminants in soil or Made Ground into 
groundwater. 

Vertical migration of soluble contaminants through the unsaturated zone 
into groundwater beneath the site. 

Buildings Direct contact of building services or foundations with contaminants in the 
soil and made ground. 

Gas accumulation in confined and poorly ventilated spaces. 

 
5.4 Preliminary Qualitative Risk Assessment 
Table 9 summarises the potential pollutant linkages and the assessed risk, based on the Preliminary 
Conceptual Model. The risk matrix used for the assessment is attached as Appendix E. 

“Likelihood of Occurrence” refers to the likelihood that the Site has been impacted, and the potential for the 
receptor of interest to be exposed. “Hazard Severity” reflects the effects which may occur should the receptor 
be exposed. Mitigation measures or precautions may be necessary where moderate to very high risks are 
identified. 

An overall risk classification has been assigned to each identified contaminant linkage based on the 
assessed probability and consequence of the risk and are based on CIRIA C552 (Ref. 7). 
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Table 9 Potential Contaminant Linkages  

Source Pathway Receptor Hazard 
Severity  

Likelihood of 
occurrence 

Potential 
Risk Level Com

Contaminants in Made 
Ground identified from 
Site Investigation on site. 

Heavy Metals   

Lead 

PAHs   

Benzo (a) pyrene. 

 

Historic Activities (on 
site) 

Domestic Cleaning 
services 

Allotments 

Accidental ingestion / 
inhalation of contaminants 
within soil and water. 

Dermal contact with 
contaminants within soil 
and water. 

Human health  

(Site users, residents, 
visitors, maintenance 
workers and contractors)  

Medium Likely Moderate The
of th
iden
Har
wou
how
soft

Furt
pes
asce
asso

To r
reco
with
repl
app
suita

Inhalation of asbestos 
fibres 

Human health (site 
users, residents, visitors, 
maintenance workers 
and contractors) 

Severe Likely High Loo
loca
in o
stag

Loo
on s
loca
wor

Har
exp
exp
if so
any
proc
redu



Land Adjacent to Academy Gardens 
Phase 1 Geo Environmental Desk Study 

 

Source Pathway Receptor Hazard 
Severity  

Likelihood of 
occurrence 

Potential 
Risk Level Com

wor
a w
as 
cove

 

Leaching of contaminants 
into groundwater 

Horizontal migration of 
groundwater into surface 
water 

Controlled waters: 
Secondary A Aquifer 

 

Medium Likely Moderate/low Lea
be l
mig
gard
deri
build

Intru
exa
path
ente

On site 

Ground Gas from Made 
Ground. 

Inhalation of 
vapours/ground gasses 

Human health (site 
users, residents, visitors, 
maintenance workers 
and contractors) 

Severe Low Likelihood Moderate Mad
prov
grou
risk 
and
mea

Explosive risk Buildings / underground 
structures / services 

Severe Low likelihood Moderate The
crea
of m
asse
as m
mon

Elevated contaminants 
found within made 
ground on site. 

Aggressive ground 
conditions 

Direct contact 

 

Buildings / underground 
structures / services 

Mild Low likelihood Low The
of c
How
env
belo
aga
mea
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5.5 Summary of Potential Contaminant Linkages Assessment 
Potential contaminant linkages have been identified for the Site and are listed in Table 5.3. 

Made Ground was identified during the intrusive investigation and contained exceedances of the human 
health screening criteria for a residential with private gardens scenario. Therefore, the risk to human health 
has been assessed as moderate. 

Hardstanding and buildings will limit human exposure across some of the site, however exposure could 
occur in communal soft landscaped areas if soils are disturbed. Therefore, made ground should be removed 
in these areas and replaced with suitable clean top cover. This would reduce the risk to low. 

At present the potential for ground gas generation from Made Ground is considered moderate until a gas 
assessment is undertaken. Considering the amount of made ground found (up to 1.20m depth) which was 
not proved in areas, further investigation and monitoring is warranted. The site can then be characterised the 
with respect to ground gas and the risk re-assessed. 

Asbestos fibres identified in two locations and are likely to be present elsewhere due to the heterogeneity of 
Made Ground. Therefore, there is a risk of exposure if disturbed in private gardens and from inhalation if 
disturbed during the construction process. To reduce the risk, it is recommended that construction workers 
be briefed about the presence of asbestos and a watching brief and damping down is undertaken as part of 
the construction works. The removal of Made Ground and the import of clean top cover for garden areas is 
also recommended to break this contaminant linkage. 

The potential risk (without mitigation) from asbestos exposure is considered to be High, however, with 
appropriate mitigation measures this could be reduced to low to moderate. 

The risk to groundwater is considered to be Moderate to low. The Made Ground directly overlies the 
Harwich member (Secondary A Aquifer). Therefore, leaching of contaminants could and could be 
exacerbated by the use of intrusive construction methods which could create a preferential pathway for 
potential contaminants in the Made Ground to enter the underlying Secondary A aquifer.  

The risk to the built environment from potential ground gas has been assessed without mitigation as 
moderate pending further investigation and monitoring, whereby this could be reduced to low with mitigation 
if required. 

Ground conditions identified a slightly aggressive chemical environment has been identified in the Made 
Ground. With the incorporation of appropriate concrete mitigation measures DS-1, AC-1 the risk to the built 
environment is considered to be Low. 
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6 Conclusions  
The proposed development is to be used for nine flats and landscaped areas. The site has largely remained 
undeveloped although historical maps and data sheets indicated parts of the site were previously used as 
allotment gardens and cleaning services. Industrial activities have taken place within 250 m surrounding the 
site but were not considered to pose a risk to site due to their location or their distance indicating any 
potential contaminates would be transported away from the site.  

A preliminary site investigation was undertaken and comprised of five hand dug exploratory boreholes to a 
maximum depth of 1.2 m bgl. Chemical testing occurred at six Made Ground and two leachate soil samples. 
Made Ground has been found to be present on the site to a maximum depth of 1.20mbgl although the extent 
was not proved in some areas. 

Exceedances of the human health screening criteria were noted for lead and PAH compounds (benzo (a) 
pyrene). Loose asbestos fibres were encountered in two locations. A slightly aggressive chemical 
environment was identified. However, these risks can be reduced with appropriate mitigation measures 
identified such as capping and damping down and the introduction of suitable top cover within garden areas.  

Elevations of arsenic cadmium chromium and lead where recorded against the EQS and DWS and therefore 
risk mitigation would be required to reduce the risk to the underlying aquifer during construction. 

Given the amount of Made Ground present, there is the potential for ground gas generation and further 
investigation and monitoring required to characterise the site.  
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7 Recommendations 
7.1 Contamination 
Exceedances of the human health criteria have been identified and, therefore, some remedial action/ risk 
management is potentially required to support the site redevelopment, especially in the areas designated for 
private gardens. A potential approach is to install a geo membrane and import clean fill for the areas of 
communal open space / soft landscaped areas, or alternatively dig out and dispose of material and replace 
with clean fill.  

Due to the potential for the Made Ground to generate ground gases, it would be prudent to undertake ground 
gas monitoring to inform the requirement for gas protection measures in the construction of the new 
buildings. This should be undertaken in accordance with the guidance provided in CIRIA C665 (Ref. 4).  

During construction and demolition works, a watching brief should be undertaken to identify the presence of 
any previously undiscovered contamination. If this is encountered, all works should cease immediately until 
the advice of a suitably qualified professional can be sought.  

Construction / demolition workers should use appropriate PPE and follow the site-specific contractors risk 
assessment which should include risks to human health from potential contamination including asbestos. 

Good site management practices should be adopted during the construction phase such as covering 
stockpiles to minimise surface runoff. 

A foundations risk assessment may be required to assess the risk to the underlying aquifer if foundations or 
piling that penetrate the superficial deposits are proposed. 

7.2 Geotechnical  
The ground investigation comprised five shallow hand pitting with the primary objectives to confirm the 
nature of ground conditions and obtain samples for geo-environmental chemical testing.   

Shallow hand pitting indicated that the natural soils is encountered at shallow depth in the northern part of 
the site and was underlain by silty sandy CLAY (interpreted as the Harwich Formation). Deeper Made 
Ground (>1.2m) was encountered in the southern areas, the extent of which was not proved. 
It is recommended that foundations be founded within consistent strata to avoid differential settlement. 
However, the current investigation is insufficient to advise on foundations. It is considered unlikely for the 
made ground or soft clays associated with the Harwich Formation to be used as a suitable bearing formation. 

Further development specific ground investigation will be required for detailed structural and geotechnical 
design of the proposed development. 
 
As part of the further investigation it is recommended that ground gas installations be installed and 
monitoring undertaken so the site can be characterised with respect to ground gas. 
 
The advice of a geotechnical engineer should be sought regarding the concrete classification AC-1, DS1.  
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