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Existing garages southeast of Eagle Hill 
Phase 1 Geo Environmental Desk Study 

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 proposed scheme at Eagle Hill Garages (‘the 
Site’). This report presents the collation of geo-environmental information, identification of potential geo-
environmental risks and provision of recommendations in relation to the proposed scheme. This report is to 
be submitted as part of the planning application for the Site. 

1.2 Proposed Scheme 
The proposed scheme is to demolish existing garages and erect a two-storey building comprising of eight 
flats together with landscaping and associated works. It is assumed that some flats will have private gardens.  
A plan showing the proposed development layout is provided as Figure 1 below. 

 
Figure 1 Plan Showing Proposed Scheme at the Site Taken From Architects Drawing (Ref. 8). 

1.3 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 scheme. 

 

1.4 Sources of Information  
As part of this desk study report various sources of information have been used and are detailed below: 

 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);  
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 Landmark Envirocheck Report (Appendix B);  
 The Environment Agency (EA) What’s in Your Backyard website (Ref. 2); and 
  Zetica (Unexploded Ordnance) Pre-Desk Study Assessment (Appendix C). 

1.5 Limitations and Assumptions 
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 Details relating to Site Location  

Site Location / Address Eagle Hill Garages, Eagle Hill Road, Upper Norwood, SE19 3JL 

National Grid Reference 532845,170707 

Approximate Site Area 0.06 hectares 

Description of Site 
Site comprises twenty two residential garages on two rows facing each other with 
hardstanding between. There is a substation located in the north west corner of the 
Site and a retaining wall along the northeast boundary.  

Topography The Site and surrounding area slope towards the south west.  

Surrounding Area Residential housing (flats)  

 

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) 

1879 Two houses with gardens are present, and the surrounding land is undeveloped land to the 
east and residential housing to the north, south and west.  

1896 Construction of an additional house and garden on the site. Expansion of surrounding 
residential housing to the east.  

1912 - 1953 No significant change to Site or surrounding area 

1953 Houses are demolished on the Site and two rows of residential garages are present. The 
terraced houses to the west are demolished and replaced by blocks of flats.  

1979 Electricity substation present in the north western corner of the Site. No significant change to 
surrounding land use.  

2015 No significant change to surrounding area.  

2.3 Unexploded Ordnance 
The Zetica pre desk study assessment (Appendix C) indicates that the Site was likely to have been bombed 
during WWII and recommends that a detailed desk study is required to fully determine the UXO risk.   
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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.  
Table 3 Information regarding geology, hydrogeology and hydrology 

Geology / Aquifer Status 
Superficial Deposit: None recorded   

Solid Geology: London Clay Formation / Unproductive.   

BGS Boreholes (within 100m 
of the Site) None identified 

Within a Source Protection 
Zone No  

Licensed Groundwater 
Abstraction Points None identified within 2km of the Site 

Surface Water Feature (within 
50m) 

None Identified. Closest appears to be a drain / small watercourse which is 930 m 
south west  

Likely Groundwater Flow 
Direction 

Significant volumes of groundwater are not expected to be present beneath the Site 
given that London Clay is present. However, based on the local topography the 
direction of surface runoff is expected to be towards the south 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 

Discharge consents None recorded within 500m of the Site.   N/A 

Pollution Incidents  None recorded within 500m of the Site.   N/A 

Landfill sites / waste transfer/ 
treatment sites None recorded within 500m of the Site.   N/A 
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Data type Description Distance (m) and 
Direction 

Local Authority Pollution Prevention 
and Controls None recorded within 500m of the Site.   N/A 

Fuel station entries Lyon House Filling station (now obsolete) 321 m east 

Contemporary Trade Directory 
Entries 

12 recorded within 500m of the Site, relating to 
a range of light industrial activities such as 
garage services, motor salvage, printing, 
cleaners, gas suppliers, boiler servicing.  Only 
4 of the entries are shown as active, the closest 
being 73m to the north relating to garage 
services. 

73– 485 m surrounding the 
Site 

 
 
Significant volumes of groundwater are not expected to be present beneath the Site. Therefore, there is no 
credible pathway for potential offsite contamination to migrate beneath the Site. The Site is located on a 
south west facing slope, however, there are no activities which are up gradient and adjacent to the Site, so 
surface runoff is not a credible pathway.  

The Part 2a list from Croydon Council was reviewed and there is an entry for 56 Eagle Hill which is detailed 
as a “Depot”.  It is unclear if or how this relates to the Site. 
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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 and logs are included in Appendix D. 

4.1.1 Rationale  
The Site was previously housing which was replaced with garages and a substation circa 1953.  The 
demolition of former housing may have led to contamination of the soil with asbestos fibres and possibly a 
significant thickness of potentially contaminated Made Ground materials (eg if a basement was present in 
the former housing). The substation is a potential source of polychlorinated biphenynm ls (PCBs).  

No off site potentially contaminative land uses have been identified.  

The potential risk of encountering Made Ground is considered likely as various phases of demolition and 
development appear to have been undertaken at the Site. Therefore, near surface investigation comprising 
dynamic sampling to assess the chemical properties of the existing Made Ground is considered appropriate 
for this Site. 

4.1.2 Scope  
The following preliminary ground investigation was undertaken; 

 Four dynamic sample exploratory holes to maximum depth of 3.45 m bgl;  
 Chemical testing – 6 samples of Made Ground 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) and Asbestos. 1 sample 
tested for Soil Organic Matter (SOM);  

 Two samples of Made Ground (WS01 0.1 – 0.4 m bgl and WS01 0.4 – 0.8 m bgl) were tested for PCBs 
due to the presence of the substation on Site;  

 Two gas monitoring standpipes were installed in WS01 and WS03. Details of the response zones are 
included in the exploratory hole logs (Appendix D); 

 One round of gas monitoring was undertaken on 3rd September;  
 Geotechnical testing – one sample tested for Moisture Content and Atterberg limits; and 
 Due to the assessment undertaken by Zetica, a specialist Explosive Ordnance Clearance Engineer was 

in attendance during the Site works to mitigate for the presence of UXO.   

4.2 Ground Conditions Encountered  
Hardstanding was encountered in all locations between ground level and 0.25 m bgl, comprising either 
bituminous bound material (tarmac) or concrete. Made Ground was encountered in all locations to depths 
between 0.5 -1.70 m bgl, comprising brown gravelly SAND with brick, concrete and sandstone.  

London Clay was encountered in all locations at depths between 0.5 -3.45 m bgl and comprised soft 
becoming firm brown mottled orange slightly sandy silty CLAY. 

No visual or olfactory evidence of contamination was noted. Groundwater was not encountered in any of the 
exploratory holes. 

4.3 Human Health Screening 
The soil results have been screened against the LQM / CIEH S4ULs (Ref. 3) and C4SL for lead (Ref 4) for a 
residential with plant uptake scenario as the proposed development is for housing with private front and back 
gardens. The exceedances are presented in Table 5. 
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Table 5. Soil Screening Criteria and Exceedances  

Determinant Location Screening Criteria 
(mg/kg) Concentration (mg/kg) 

Arsenic WS04 0.1 m bgl 37 65 

Benzo(a)anthracene 

WS01 0.4 m bgl 

WS01 0.1 m bgl 

WS03 0.1 m bgl 

7.2 

14 

11 

39 

Benzo(a)pyrene 

WS01 0.4 m bgl 

WS01 0.1 m bgl 

WS02 0.3 m bgl 

WS03 0.1 m bgl 

2.2 

11 

10 

5.7 

23 

Benzo(b)fluoranthene 

WS01 0.4 m bgl 

WS01 0.1 m bgl 

WS02 0.3 m bgl 

WS03 0.1 m bgl 

2.6 

14 

20 

5.3 

28 

Chrysene WS03 0.1 m bgl 15 30 

Dibenz(a,h)anthracene 

WS01 0.4 m bgl 

WS01 0.1 m bgl 

WS02 0.3 m bgl 

WS03 0.1 m bgl 

0.24 

15 

0.91 

0.52 

2.6 

Lead 

WS01 0.4 m bgl 

WS01 0.1 m bgl 

WS03 0.1 m bgl 

220 

240 

340 

420 

Naphthalene WS03 0.1 m bgl 2.3 3.3 

Asbestos 

WS01 0.4 m bgl 

WS01 0.1 m bgl 

WS02 0.3 m bgl 

WS03 0.1 m bgl 

N/A 
Loose chrysotile fibres 

Hard/ cement type chrysotile 
(WS03 0.1 m bgl only) 

 

The presence of PAH compounds may be due to the bituminous bound material (tarmac) fragments from the 
layer above the Made Ground in WS01 and WS03.  

PCBs were below the laboratory limit of detection (<0.001 mg/kg) in both samples analysed.  

4.4 Controlled Waters Screening  
The Site is located on London Clay bedrock which is unproductive strata with regards to groundwater. No 
superficial deposits have been recorded and there are no nearby surface water features. The Site is 
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considered to be of low risk with regard to controlled waters. Therefore, no leachate analysis has been 
undertaken at this stage.  

4.5 Gas Risk Assessment  
One round of gas monitoring was undertaken on 3rd September 2015 from the gas monitoring standpipes 
installed in WS01 and WS03. Full results are presented in Appendix D1 and are summarised below: 
 The flow rate was below the limit of detection in both monitoring wells.   
 The concentration of methane was below detectable limits in both monitoring wells. 
 Carbon dioxide was detected in both monitoring wells with maximum concentrations of 0.3% v/v in WS01 

and 1% v/v in WS03.  
 The minimum concentration of oxygen was 18.9 % v/v in WS01 and 16.8 % v/v in WS03.  

Based on the gas monitoring data, a Gas Screening Value of 0.001 l/hr is calculated for carbon dioxide 
(assuming a flow rate of 0.1 l/hr as a precautionary approach). Using the CIRIA C665 Guidance (Ref. 5) this 
equates to a Characteristic Situation 1 (Situation A) –very low risk. It should be noted that this assessment is 
based on one monitoring round. Further, the depleted oxygen levels in WS03 indicate influence from 
substances other than the measured methane and carbon dioxide concentrations. 

4.6 Concrete Assessment  
Based on the results obtained for pH and Water Soluble Sulphate (BRE SD 2:1 Leach equivalent) (Ref. 6), 
the likely concrete classification is DS-3 AC-1s. Further review and assessment of this should be carried out 
by a geotechnical engineer prior to design. 
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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 6 below.  

It should be noted that it is considered unlikely that all these substances would be present at significant 
concentrations across the Site. 
Table 6: Potential Sources of Contamination on Site 

Source Potential Contaminants 

Made Ground identified from site investigation, likely to 
originate from previous phases of development at the 
Site. 

Asbestos, PAH, metals, gas and vapour generation 

Substation  PCBs 

 

5.2 Potential Receptors 
The potential receptors detailed below take into consideration the future land use as residential housing with 
private gardens.   

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.  Construction workers are not considered further in this assessment. 

5.2.2 Controlled Waters 
 There are no recorded superficial deposits. The underlying bedrock is unproductive strata with regard to 

groundwater.  
 No surface water features identified within 500m of the Site.  

Controlled waters are not considered to be receptors from potential contamination at the Site and have not 
been considered further in this assessment.  
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 the contamination. The potential pathways for this 
Site are summarised in Table 7. 
Table 7: 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 

Ingestion of contaminated vegetables and soil attached to vegetables 

Buildings Direct contact of building services or foundations with contaminants in the 
soil 

Migration of ground gases onto Site and accumulation of gases in confined 
spaces 

 
5.4 Preliminary Qualitative Risk Assessment 
Table 8 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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11 

 
Table 8 Potential Contaminant Linkages  

Source Pathway Receptor 
Hazard 
Severity  

Likelihood of 
occurrence 

Potential Risk 
Level 

Comment 

Onsite:  

Contaminants 
in Made 
Ground 
identified from 
Site 
Investigation, 
likely to 
originate from 
previous 
phases of 
development at 
the Site.  

Substation - 
PCBs 

Accidental ingestion / 
inhalation of 
contaminants within soil 
and water. 

Dermal contact with 
contaminants within soil. 

Ingestion of 
contaminated 
vegetables and soil 
attached to vegetables 

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

Medium Likely  Moderate The presence of M
human health scree
intrusive investigati
gardens especially 
as gardening.  

PCBs are below the
is considered to be

Inhalation of vapours 
and ground gases. 

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

Medium  Low  Moderate / 
Low 

Due to the presenc
gas generation whi
The gas monitoring
have indicated that

Inhalation of asbestos 
fibres 

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

Severe Likely High Loose asbestos fib
asbestos were iden
Exposure could occ
place and are distu
adopted.  

Direct contact 

Explosive risk 

Buildings / underground 
structures / services 

Mild Likely Moderate/ 
Low 

The Site investigati
contamination capa
significant quantitie

However, a slightly
present in the Made
ground concrete. T
sulphates which co
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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 7. 

Made Ground was identified during the intrusive investigation, likely to originate from previous demolition and 
development of the Site. The preliminary site investigation identified exceedances of the human health 
screening criteria for a residential with private gardens scenario. Exposure could occur in the private 
gardens, especially if soils are disturbed during gardening or digging.  The risk to human health is 
considered to be Moderate, unless mitigation measures are adopted.   

Ground gas generated by the Made Ground could accumulate in confined spaces, although monitoring has 
indicated that this is a very low risk.  The risk to human health is considered to be Moderate / Low.  

Loose asbestos fibres and pieces of hard asbestos have been identified across the Site. There is the 
potential that (without mitigation) exposure could occur in the private gardens if soils are disturbed. The risk 
is considered to be High. 

The risk to the built environment from potential contaminants in the Made Ground is considered to be 
Moderate/ Low. The site investigation has not encountered the presence of contamination capable of 
impacting the built environment or generating significant volumes of ground gas to cause an explosive risk. 
However, a slightly aggressive chemical environment has been identified in the Made Ground. In addition, 
the London Clay bedrock is a natural source of sulphates which can have a deleterious effect on concrete.  
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6 Conclusions   
The Site is currently two rows of garages with an electricity substation in the north western corner. The 
proposed development is to demolish the existing garages and erect a two storey building comprising of 
eight flats together with landscaping and associated works.   

The Site was previously housing with gardens until around 1958 when the houses were demolished and 
garages were built on the Site. An electricity substation was built in the north west corner of the Site circa 
1979. No potential offsite sources of contamination have been identified.  

A preliminary site investigation was undertaken on the Site, comprising four dynamic sample holes and 
chemical and geotechnical testing of soils. Made Ground was encountered in all locations to a maximum 
depth of 1.7m. Exceedances of the human health screening criteria were noted for PAH compounds and 
metals. Loose asbestos fibres and a piece of asbestos were encountered in three sample locations. A 
slightly aggressive chemical environment was identified in the Made Ground. The London Clay bedrock may 
be naturally high in sulphates which could impact concrete.  

Risks to human health have been identified relating to potential exposure to PAH, metals and asbestos in the 
private gardens if soils are disturbed. Given the presence of Made Ground, there is the potential for ground 
gas generation, which (although indicated to be very low) has not yet been adequately quantified by one 
round of gas monitoring.   
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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.  The Site is currently garages and Made Ground encountered is unlikely to be a suitable 
growing medium for plants.  It is, therefore, likely that soils will need to be imported on to Site in private 
gardens / soft landscaped areas.  Suitable soils may be present on the western part of the Site.  If Site levels 
can be increased in these areas this will reduce the need to excavate and remove soils from the Site. 

Only one round of gas monitoring has been undertaken at this preliminary stage. Due to the potential for the 
Made Ground to generate ground gases, it would be prudent to undertake further 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.  

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/dust creation. 

A preliminary desk study was undertaken by Zetica (Appendix C) to understand the potential risk from 
unexploded ordnance (UXO) which indicated that the Site was subject to bombing during WWII. Zetica 
recommend that a Site specific desk study is undertaken to assess the risk of encountering UXO.  

7.2 Geotechnical  
The ground investigation comprised dynamic sampling with the primary objectives to confirm the nature of 
ground conditions and obtain samples for geo-environmental chemical testing.  The investigation has 
confirmed that Made Ground is present beneath concrete or tarmac to depths between 0.5- 1.7 m bgl, 
generally comprising brown gravelly Sand with brick, concrete and sandstone. The Made Ground is unlikely 
to be suitable as a bearing foundation.  

The London Clay Formation was encountered beneath the Made Ground and comprises a soft becoming 
firm, brown mottled orange slightly sandy silty Clay.  

The proposal is for a two-storey block of flats. Based on the preliminary investigation, the London Clay has 
been encountered at relatively shallow depth. This would be a suitable founding stratum for a lightly loaded 
traditional building (i.e. pads or strip foundations). This will need to be confirmed during detailed design to be 
informed by a targeted ground investigation (following the grant of planning permission). The potential for 
desiccation of the London Clay should be assessed to ensure that the potential risk of heave and/ or 
shrinkage of foundations is considered during the design process 

The advice of a geotechnical engineer should be sought regarding the concrete classification AC-1s, DS3 
and the potential impact of naturally occurring sulphate in the London Clay. 
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