
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Phase 1 & 2 
Geo-Environmental Assessment 

Len House, Mill Street, Maidstone, 
Kent, ME15 6YD 



 

 
 
 
 
 
 
 
 
 
 
 
 
  
 

Phase 1 & 2 
Geo-Environmental Assessment 

Len House, Mill Street, Maidstone,  
Kent, ME15 6YD 

 
 
 
 
 

Prepared for: Classicus Estates 
    
 
 
 
 

 
 
 
 
 
 
 
 

Reference: EES 20.290.1 v2 
 
 
 

Date: 19th March 2021 
 
 

 
 
 

Building 711 & 712 
Kent Science Park 

Sittingbourne 
Kent  ME9 8BZ  UK 

 
Tel:   +44 (0)1795 471611 
Fax:  +44 (0)1795 430314 

e-mail: info@ecologia-environmental.com 
Website: www.ecologia-environmental.com 

mailto:info@ecologia-environmental.com
http://www.ecologia-environmental.com/


Title: Phase 1 & 2 Geo-Environmental Assessment  
Len House, Mill Street, Maidstone, Kent, ME15 6YD 

Ecologia Reference: EES 20.290.1 

Client: Classicus Estates Client 
Reference: Len House, Maidstone 

Management Systems Control 
Ecologia operates under an integrated management system certified to ISO 9001:2015, ISO 14001:2015 and ISO 
45001:2018.. 

Version 
No. Status Prepared by: Checked by: Authorised 

by: Date 

1 DRAFT 

R.Wickman BSc (Hons),
AMIEnvSci

B. Read BSc (Hons),
MSc, AMIEnvSci

Rachael Cains 
BSc, MSc, 
MIEnvSc, CEnv 
D Haddock BSc, 
MSci (Hons), FGS 

Ryan Beagley 

Leigh Anne 
Cammack 

18/02/2021 

2 FINAL 

R.Wickman BSc (Hons),
AMIEnvSci

B. Read BSc (Hons),
MSc, AMIEnvSci

Rachael Cains 
BSc, MSc, 
MIEnvSc, CEnv 
D Haddock BSc, 
MSci (Hons), FGS 

Ryan Beagley 

Leigh Anne 
Cammack 

19/03/2021 

Limitations, Confidentiality Clauses and Copyright: 
Ecologia Environmental Solutions Ltd has prepared this report in accordance with the instructions of the above named Client with 
all reasonable skill, care and diligence within the terms of the Contract and taking account of the resources devoted to us by 
agreement with the Client.  
This report is produced solely for the benefit of the above named Client.  No liability is accepted for any reliance placed on it by 
any other party unless specifically agreed in writing.  
The report is for the sole use of the Client and Ecologia Environmental Solutions Ltd shall not be responsible for any use of the 
report or its content for any purpose other than that for which it was prepared or provided.  
This report refers, within the limitations stated, to the conditions of the Site at the time of the inspection and data review.  No 
warranty is given as to the possibility of future changes in the condition of the Site. 
Ecologia Environmental Solutions Ltd undertakes to display and maintain total confidentiality of the project.  No information will be 
passed to, or discussed with any third party, without the direct authorisation and written consent of the Client. 
Should the Client require to pass copies of the report to other parties for information, the whole report should be so copied, but 
no professional liability or warranty shall be extended to other parties by Ecologia Environmental Solutions Ltd in this connection 
without the explicit written agreement thereto by Ecologia Environmental Solutions Ltd. 
Ecologia has undertaken this report in accordance with the email agreement dated 26/11/2020 (Ref: 20.290.1) under which these 
services have been performed.  The report may be relied upon by Classicus Estates, as “the Client” within the meaning given to 
that phrase within the agreement and subject to the terms and conditions contained therein.   



 

 

EES 20.290.1, Len House  Executive Summary 

Client: Classicus Estates 

EXECUTIVE SUMMARY 

Site Location  Len House, Maidstone (‘the Site’) located on Mill Street, Maidstone, Kent, ME15 6YD.  

Objective Geo-Environmental Assessment to support and inform requirements for the proposed redevelopment 
of the Site comprising commercial units and residential dwellings without gardens. 

Site Description 
The Site is located in the centre of Maidstone in a predominantly commercial area with some 
residential properties surrounding. Maidstone High street is located approximately 65.00m north of 
the Site. The River Len is located on and immediately adjacent to site.  

Environmental 
Setting 

The geology underlying the Site comprises bedrock of Weald Clay Formation. The Atherfield Clay 
Formation bedrock is located beneath the north-eastern corner of the site, however, was not 
encountered during the investigation. The Weald Clay Formation bedrock is classified as an 
Unproductive Aquifer and the Atherfield Clay Formation as a Secondary B Aquifer. During the site 
investigation works, Alluvium was encountered beneath the Made Ground locally across the Site. 
The Site is located in a Drinking Water Protected Area for surface water. The Site is reported to be 
in a high flood risk area for Surface Water flooding. The nearest Primary Surface Water Feature is 
the River Len located along the southern boundary of the Site.  

Historical Setting 

Historically the site has had several former uses including a Tannery, corn mill, engineering works, 
petrol station, and more recently as a car garage, including serving, repair etc and showroom.  The 
garage and showroom buildings and some equipment remain onsite although are currently disused.  
A number of AST’s and UST’s are also located on site associated with fuel filling points, petrol pumps, 
oil and oil waste storage.   
Rootes Maidstone is a building currently present onsite recorded as a Grade II listed building.  
The area surrounding the Site has historically been predominantly industrial with residential 
properties. More recently industry has changed to commercial and expansion of residential properties 
has occurred in all directions surrounding Maidstone.  

Site Investigation 
Works 

Ecologia completed intrusive site works between the 8th and 15th December 2020. The works 
comprised the following: 
• Seven (7No.) trial pits to a maximum depth of 3.10m below ground level (bgl), denoted as ‘TPex-

01 to TPex-07’. 
• Three (3No.) boreholes drilled using a Cable Percussive rig to a maximum depth of 25.00m bgl, 

denoted as ‘BH1, BH2 and BH3a’. 
• One (1No.) round of groundwater monitoring and sampling.  

Environmental 
Assessment 

In summary: 
• Made Ground was encountered across the entire Site from ground level to 3.20m bgl comprising 

concrete, flint, ceramics, wood and metal rebar. Alluvium was encountered within the area of 
BH03a between 3.20m and 6.10m bgl to the south east of the Site. The Weald Clay Formation 
was encountered across the Site from 2.50m to 3.20m bgl.  

• A moderate odour of hydrocarbons was detected within the Made Ground of all locations between 
0.15m bgl and 3.20m bgl, dissipating in the Natural Ground. 

• Six (6No.) USTs were uncovered, and investigation was targeted within this area. Very high PID 
readings (1,200ppm) were recorded from each associated inlet pipe indicting that the fluid 
contained hydrocarbons (petrol / diesel).  

• Water samples were collected from pipework connected to the six (6No.) USTs during the 
investigation works. Laboratory analysis identified this fluid as being heavily contaminated with 
phenols, heavy metals, PAHs, TPH, MTBE and BTEX compounds as well as cyanide to lesser 
extent.  

• Results of this initial investigation of the six (6No.) UST’s indicates these have not been fully 
decommissioned.  Therefore, it is likely the associated infrastructure pipework also remains.   

• A further larger UST potentially exists to the south west area, as well as two (2No.) further UST’s 
adjacent to the South eastern corner of Len House building. The condition of these three (3No.) 
UST’s are unknown. 

• Visual and olfactory contamination was observed in TPex-03, a strong odour of diesel fuel and 
the presence of a visible hydrocarbon sheen was noted on the soil and shallow groundwater.  
This trial pit is located in close proximity to the two (2No.) UST’s in south east.   

• The results of the site investigation identified soil contamination in exceedance of screening 
values for a Residential without Home Grown Produce end use. These included beryllium, lead, 
benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene 
and TPH-CWG – Aliphatic >EC10 – EC12.  

• Asbestos was identified as Chrysotile loose fibres at one exploratory location onsite – TPex-05 
in the northern central part of the Site. 
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• Laboratory analysis recorded elevated concentration of leachable heavy metals; copper, lead, 
nickel and zinc.  

• Groundwater monitoring results also identified elevated levels of cadmium, chromium, copper, 
nickel and zinc. 

Conceptual Site 
Model 

Future Site Users: 
• High risk from inhalation of indoor vapours and gas associated with USTs and potentially 

contaminated shallow soils. 
• Moderate risk in relation to the inhalation of outdoor vapour associated with USTs and 

potentially contaminated shallow soils. 
• Moderate risk from direct contact, ingestion and/or dust inhalation from TPH, PAH and 

asbestos contaminated Made Ground in any future landscaped areas.  
Unproductive Aquifer: 
• Moderate risk for the potential leaching of heavy metals associated to the Made Ground and 

potential UST’s contamination. 
• High risk associated with vertical and lateral migration to groundwater due to the UST’s 

contamination source and potential contamination within these areas.  
• A piling risk assessment is recommended to be undertaken to assess risks to control waters 

from creation of preferential pathways. 
River Len: 
• High risk in relation to surface water runoff from the Site, onsite drainage potentially directly 

discharged into the river and existing on site contamination sources. 
• High risk associated with shallow groundwater migration potentially in continuity with the river, 

and existing on site contamination sources. 
• A piling risk assessment is recommended to be undertaken to assess risks to control waters 

from creation of preferential pathways. 
Buildings and infrastructure: 
• High risk in relation to gas accumulation in confined spaces due to High PID readings and 

hydrocarbons identified in site investigation.  A piling risk assessment is recommended to be 
undertaken to assess risks to construction workers/ future site users from creation of 
preferential pathways. 

• High risk associated with new services and plastic supply pipes due to existing contamination 
sources on site. 

• Low risk in relation aggressive ground conditions due to the low sulphate levels recorded 
onsite.  

Offsite Sources: 
Electricity Substations: 
• Moderate risk associated with lateral migration of PCBs onto the Site from offsite Electricity 

Substations.  

Geotechnical 
Assessment 

• The Made Ground across the site and Alluvium identified in BH03A to a depth of 6.10m are not 
recommended for foundations. 

• Pile foundations (driven, bored or cast in-situ) are the most suitable foundation type for the site.  
Further detailed advice of a specialist-piling contractor should be sought as to the most suitable 
type of pile and a piling risk assessment undertaken.  

• If bored piles are used, temporary casing may need to be considered due to the presence of 
localised shallow groundwater. Allowance for sleeving of the piles through the Made Ground and 
Alluvium may be prudent to negate the risk of negative skin friction however this should be 
assessed further by the designer. 

• Man-made materials were encountered during the investigation. Pre-pile probing is 
recommended through Made Ground. An allowance for chiselling thin ‘rock’ bands in the Weald 
Clay Formation may also be required. 

• Loadings of 300kN of columns at the edges of the structure and 600kN for internal columns are 
anticipated. 

• Calculated pile working loads are illustrative and do not take into account pile group effects. This 
should be assessed by the designer before finalising pile foundation parameters. 

• Piling working loads of 92-327kN are anticipated for the Weald Clay Formation at 10.00m depth 
(dependent on final pile diameter) increasing to 216-674kN at 15.00m depth. 

• Piled foundations of 450-750mm diameter extending into the deeper Weald Clay Formation at 
20.00m should be considered with indicative pile working loads of between 598kN (450mm 
diameter pile) and 1110kN (750mm diameter pile). 

• It is recommended that beam and block flooring is to be incorporated into the proposed design 
due to the presence of Made Ground up to 3.20m deep. 

It is anticipated that a piling risk assessment report will be required for the development due to the 
following: 
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• Type of foundation proposed has the potential to create preferential pathways. 
• Depth of existing foundations (Len House & River Len Canal Wall).  
• Ground stability.  
• Significant number of services (including wide diameter culverts).  

Recommendations 

In consideration of the data uncertainties, further works are expected as part of any future 
development and to refine the contaminated land risk assessment.  This is expected to comprise: 
• All nine (9No.) tanks to be identified and decommissioned, the structural condition to be surveyed 

by suitably qualified specialists.  
• Following this, further excavation and investigation within the areas of all tanks to be undertaken. 

This will enable delineation of any potential contaminants associated with the nine (9No.) USTs 
identified on the historical plans. 

• Further gas and groundwater monitoring should be included as part of the investigation works.  
• Above ground storage tanks should also be fully decommissioned, and other historical areas of 

potential contamination sources assessed / validated as part of decommissioning / remedial 
works for the site development.    

• A Remediation Strategy is required which will detail the remedial and verification measures 
required to remove potential ongoing sources of contamination and ensure the site is suitable for 
the prosed end use, mitigating risks to both human health and controlled waters. 

The conceptual site model, qualitative risk assessment and recommendations are made based on the Site being redeveloped 
for a residential end use without homegrown produce. If the proposed development changes, potential risks would need to be 

re-assessed and the GQRA and CSM herein refined accordingly. 
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1. INTRODUCTION 

1.1. Background 

Ecologia has been instructed by Classicus Estates (the ‘Client’) to complete a Phase II Geo-
Environmental Assessment for Len House, Mill Street, Maidstone, Kent ME15 6YD. 

1.2. Objectives 

This Phase 1 & 2 Geo-Environmental Assessment has been requested in support of the site 
re-development and to determine any initial construction/development restraints in relation to 
land contamination, Geo-Environmental requirements and to provide detailed ground 
condition parameters for foundation / piled design.  

1.3. Proposed Redevelopment 

From information provided by the Client, it is understood by Ecologia that the proposed 
development will comprise a mixed end use of commercial and residential units (refer to 
Appendix I, Figure 1 for proposed development plans). A feasibility study provided by Guy 
Hollaway Architects indicated one hundred and fifty-four (154No.) residential units and 
2,457sqm of retail space alongside one hundred and forty-seven (147No.) parking spaces and 
landscaped areas.  

1.4. Report Structure 

This Phase 1 & 2 Geo-Environmental Assessment has been undertaken in accordance with 
the Land Contamination Risk Management Guidance (LCRM) (EA, 2020), which has been 
developed to provide the technical framework for applying a risk management process when 
dealing with land affected by contamination. 
This report includes: 

• A description of the Site setting and findings of the site walkover survey. 

• A review of readily available information and an environmental data search comprising 
a review of: 

o the Site’s environmental setting (geology, hydrogeology, hydrology and 
sensitive environmental land designations); and, 

o historical mapping and existing and former industrial sites to determine former 
potentially contaminative land uses. 

• A summary of the previous assessment and Site Investigation work completed onsite. 

• A description of the additional intrusive ground investigation works carried out, 
including results of the groundwater monitoring. 

• Screening of laboratory results against generic thresholds suitable for the Site (Generic 
Quantitative Risk Assessment). 

• A Conceptual Site Model (CSM) establishing potential pollutant linkages and a 
qualitative assessment of whether these are likely to form an unacceptable risk. 

• Geotechnical assessment in relation to ground condition parameters to aid in 
foundation design; and,  
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• Recommendations for further works and construction considerations, if required.  

1.5. Information Sources 

A Groundsure environmental data search has been obtained in the preparation of this report.  
The following information sources have been reviewed in the preparation of this report: 

• Initial Feasibility Study Peugeot Site, Maidstone by Guy Hollaway Architects, dated 
May 2019.  

Ecologia previously completed the following reports at the Site: 

• Ecologia, ‘Phase 2 Preliminary Geo-Environmental Assessment’, (Reference: EES 
19.224.1). Dated February 2020. 

A general set of references is included in Section 11. 
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2. SITE DESCRIPTION  

2.1. Site Location  

The Site address is: Len House,  
Mill Street,  
Maidstone,  
Kent, ME15 6YD. 

The Site covers an area of approximately 1.40 hectares.  
The Site is located in the centre of Maidstone in a predominantly commercial area with some 
residential properties surrounding. Maidstone High street is located approximately 65.00m 
north of the Site. 
The location of the Site is shown in Plan 1 and the Site boundary is shown in Plan 2 below. 

 
Plan 1.  Site Location (Source: Google Maps) 

 
Plan 2.  Approximate Site Boundary (Source: Google Maps) 

Approximate Site Location 
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2.2. Site Walkover Survey 

A site walkover survey was completed by Ecologia on Tuesday, 08 December 2020. The 
photographic report included in Appendix II should be referred to in conjunction with the Site 
description below. 
2.2.1. General Site Description  
The Site layout is summarised in Table 2.1. 
Table 2.1.  General Site Layout 

National Grid Reference 576041 155603 

Site Area Approximately 1.40 hectares 

Approximate Elevation 9.00-13.00 mAOD 

Site Geometry The Site is irregular in shape  

Site Boundary 

North Commercial Properties 

East Commercial Properties 

South River Len and Palace Avenue 

West Mill Street  

2.2.2. Site Status 
The Site is currently disused and consists of both open hardstanding and large warehouse 
style buildings. The most recent use of the site was as a car garage and showroom with car 
parking areas, buildings and some equipment remaining on site, although not in use.  It is 
bordered to the south by The River Len and Palace Avenue. The River Len is also culverted 
and running below the south eastern part of the site.   
2.2.3. Access 
The Site can be accessed from either Mill Street on the western boundary of the Site, or Palace 
Avenue on the Southern boundary. 
2.2.4. Topography  
The land is generally flat, gently sloping upwards in the northern side of the Site. An elevation 
change of approximately 6.00m is recorded across the Site. 
2.2.5. Surficial Ground Conditions  
Approximately half of the Site is currently open hardstanding, previously used as car parks. 
The remaining areas of the Site are occupied by two buildings previously used as a car 
showroom and a car repair garage. 
2.2.6. Fuel Storage Tanks 
A Drawing (labelled ‘Messrs Rootes Ltd, Plan of Premises at Maidstone’ dated 1969) supplied 
by Civic Engineers indicates the location of potential historical fuel storage tanks. 
Unfortunately, the full drawing was not provided until the latter part of the on-site works, 
however, initial investigation of six (6No.) UST’s was completed.  
Seven (7No.) known underground storage tanks (USTs) are recorded to be present on the 
western side of the Site, in an area that was previously occupied by a petrol station. Six (6No.) 
of the USTs were investigated during this investigation. The seventh UST in the south western 
corner of the site was not known until after the investigation.   
A further two (2No.) USTs are recorded on the eastern side of the Site (adjacent to south 
eastern corner of Len House building). These appear to be associated with petrol pumps no 
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longer present during the Site walkover. The location of these were not known until after the 
investigation.  
During the site walkover the basement area under the north east corner of Len House was 
accessed and an oil tank was recorded. Full access to the area was not possible, however, 
evidence of staining was noted on the concrete floor surrounding the tank. A Waste Oil Tank 
is recorded on the Section 2 Ground Plan of the drawing supplied by Civic Engineers as being 
underground, denoted as ‘waste oil tank below’. Further inspection of the Section 2 Basement 
Plan shows this to be an Above Ground Storage Tank (AST) identified during the site 
walkover.   
A further three (3No.) tanks were recorded during the site walkover located externally in the 
centre of the Site. Two (2No.) of the tanks were situated on concrete and appeared to have 
external pipes attached and leading to Len House. This appears to be in the approximate 
location of the fuel oil tank denoted on the drawing provided by Civic Engineers. The third tank 
in this area was surrounded by a low brick wall on all sides and evidence of staining was noted. 
This was not recorded on the drawing provided by Civic Engineers suggesting it is more recent 
than 1969.  
During the site walkover a tank was recorded within the basement under the historic 
showroom. Access was not possible, however, the tank could be seen from a different room 
and was likely on a concrete surface. This is thought to be denoted as ‘fuel’ on the drawing 
provided by Civic Engineers.  
There are also ‘tanks’ denoted on the historical maps located in the central north eastern area 
of the site. These are assumed to be ASTs. The Drawing supplied by Civic Engineers shows 
buildings covering this area of the Site in 1969 housing three (3No.) ASTs. However, these 
buildings and associated tanks were not recorded during the site walkover. 
The following tanks are noted on the available drawings reviewed, included as Figure 3, 
Appendix I: 

• Six (6No.) x 1,000 UST (units not specified, likely to be gallons); 

• Two (2No.) x 2,000 UST (units not specified, likely to be gallons); 

• One (1No.) x 6,000 UST (units not specified, likely to be gallons); 

• Two (2No.) x 2,000 gallons AST; 

• Three (3No.) x 600 gallons AST; and, 

• One (1No.) AST (size not specified). 

2.3. Unexploded Ordnance 

A Preliminary UXO Risk Assessment (EP10243-00) was undertaken for the Site by 1st Line 
Defence (Appendix III). This report concluded that the risk of Unexploded Ordnance (UXO) 
onsite was Low/Minimal and no further action was required before excavation on the Site.  
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3. ENVIRONMENTAL SETTING 

Information with regards to the Site’s environmental setting has been obtained from readily 
available sources including the British Geological Survey (BGS); MAGIC (Natural England et 
al); and, GOV.UK websites alongside a report commissioned by Groundsure (Appendix IV). 

3.1. Geology 

Published geological information (Sheet 288, Maidstone, 1:50,000 and 1976) and the BGS 
website (Geology of Britain Viewer) indicates that the Site is underlain by the geological 
sequences summarised in Table 3.1. 

Table 3.1.  Geological Information 

Group / Formation Lithology Approximate 
Thickness (m) 

Be
dr

oc
k 

Lower 
Greensand 

Atherfield Clay Formation 
(in north-easternmost corner 

of site only)  

Massive yellow sandy 
mudstones 10.00 

Wealden 
Group Weald Clay Formation  Thinly bedded mudstones. 240.00 

3.1.1. Borehole Records 
Information with regards to local borehole records was obtained from the BGS website 
Boreholes with available geological information have been summarised in Table 3.2 below.   

 Table 3.2.  Local Borehole Records 

Grid Reference Name Location Depth (m) Description 

576200 155600 Maidstone 72m E 51.50 

River Drift comprising gravel was recorded 
from ground level (GL) to 2.00m below 

ground level (bgl). Weald Clay Formation 
was recorded from 2.00m bgl to the base of 

the borehole.  
Groundwater rose to 1.80m bgl during the 

works.  

575980 155730 Coach Yard, 
Maidstone 77m N 42.06 

Gravel was recorded from GL to 2.40m bgl. 
Weald Clay Formation comprising of blue 

clay and sand was recorded form 2.40m bgl 
to the base of the borehole.  

576100 155400 
Near the Old 

Church, 
Maidstone 

167m S 34.14 

Gravel was recorded from GL to 2.40m bgl. 
Weald Clay Formation comprising of blue 

clay and sand was recorded form 2.40m bgl 
to the base of the borehole.  

576210 155800 T.E. King Street, 
Maidstone 2 182m NE 41.20 

Made Ground was recorded from GL to 
0.30m bgl. Hythe Beds comprising of very 

silty, sandy clay was recorded from 0.30m to 
6.50m bgl. Atherfield Clay, comprising blue 
stiff clay with layers of sand, was recorded 

from 6.50m to 12.30m bgl. Weald Clay 
Formation was recorded from 12.30m bgl to 

the base of the borehole.  
Groundwater was encountered at 4.50m bgl.  

http://www.bgs.ac.uk/
http://www.bgs.ac.uk/
http://www.natureonthemap.naturalengland.org.uk/
https://www.gov.uk/government/
http://mapapps.bgs.ac.uk/geologyofbritain/home.html
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Grid Reference Name Location Depth (m) Description 

576240 155810 Maidstone A.T.E 
3 208m NE 30.00 

Made Ground comprising of tarmac, brick 
and ash was encountered from GL to 0.50m 
bgl. Brown sandy clay with limestone gravel 
was recorded from 0.50m to 9.00m bgl. Stiff 
grey, sandy clay was recorded from 9.00m 

to the base of the borehole.  
Groundwater was encountered at 8.60m bgl.  

576240 155810 Maidstone A.T.E 
7 208m NE 11.00 

Made Ground comprising concrete was 
encountered from GL to 0.25m bgl. Brown 

sandy clay with limestone gravel was 
recorded from 0.25m to 7.00m bgl. Firm 

grey, sandy clay was recorded from 7.00m 
to the base of the borehole.  

Groundwater was encountered at 3.10m bgl. 

576240 155810 Maidstone A.T.E 
2 208m NE 16.00 

Made Ground comprising of tarmac, brick 
and ash was encountered from GL to 1.00m 
bgl. Brown sandy clay with limestone gravel 
was recorded from 1.00m to 7.20m bgl. Firm 
grey, sandy clay was recorded from 7.20m 

to the base of the borehole. Becoming stiff at 
9.45m bgl with slight organic odour noted. 

Groundwater was encountered at 2.60m bgl. 

576240 155810 Maidstone A.T.E 
1 208m NE 16.00 

Made Ground comprising of tarmac, brick 
and ash was encountered from GL to 1.30m 
bgl. Brown sandy clay with limestone gravel 
was recorded from 1.30m to 7.20m bgl. Firm 
grey, sandy clay was recorded from 7.20m 

to the base of the borehole. Becoming stiff at 
10.60m bgl with slight organic odour noted. 

Groundwater was encountered at 2.80m bgl. 

575770 155430 Crown Court, 
Maidstone 4 223m SW 7.10 

Made Ground was recorded from GL to 
1.30m bgl. Alluvium comprising of clayey 

sand was recorded from 1.30m to 4.70m bgl. 
River Gravel was recorded from 4.70m to 

5.80m bgl. Weald Clay Formation was 
recorded from 5.80m bgl to the base of the 

borehole.  
Groundwater was encountered at 2.30m bgl 

and rose to 2.00m bgl.  

576240 155840 T.E. King Street, 
Maidstone 1 232m NE 44.50 

Concrete floor was recorded from GL to 
0.2m bgl. Hythe Beds comprising of very 

silty, sandy clay was recorded from 0.3m to 
7.00m bgl. Atherfield Clay, comprising of 

blue stiff clay with layers of sand, was 
recorded from 7.00m to 13.00m bgl. Weald 
Clay Formation was recorded from 13.00m 

bgl to the base of the borehole.  
Groundwater was encountered at 5.00m bgl 

3.1.2. Mineral Safeguarding Areas 
A review of the BGS onshore minerals resource maps has been made which has not identified 
potential minerals resources on the Site. 
The Minerals and Waste Local Plan for Maidstone has been consulted, which confirms that 
the Site does not fall within a Minerals Safeguarding Area. 
3.1.3. Mining, Extraction and Cavities  
The BGS website and Groundsure report show the Site is located within an area of small-
scale local mining. There are no records of British Pits (BritPits) within 500m of the Site. 

https://www.bgs.ac.uk/mineralsuk/planning/resource.html#MRM
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There are no records of natural cavities within 500m of the Site boundary. 
There are eight (8No.) records of surface ground workings within 250m of the Site boundary, 
which are defined as ground excavations at the surface level, including: 

• Pond, onsite (likely to relate to Mill Pond immediately south of site), mapped between 
1867 and 1947; 

• Mortuary, 26m NE, mapped in 1907; 

• Grave Yard, 41m S, mapped in 1867; 

• Unspecified Heaps, 47m SE – 57m S, mapped in 1867; 

• Unspecified Heaps, 54m W, mapped in 1867; 

• Unspecified Wharf / Canal Wharf, 111m – 143m W, mapped between 1867 and 1896; 

• Ponds, 158m E, mapped in 1896; and,  

• Mill Pond, 235m – 240m E, mapper between 1867 and 1947.  
There are no records of underground workings within 250m of the Site boundary. 
There is one (1No.) record of non-coal mining onsite, relating Iron Ore. The Groundsure report 
recognises that localised small scale underground mining may have occurred. Potential for 
difficult ground conditions is unlikely or localised and area at a level where they need not to 
be considered. 

Locations of these ground workings are depicted on Plan 3 below.  

 
Plan 3.  Mining, ground workings and natural cavities (Source: Groundsure Report) 
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3.1.4. Ground Hazards  
The Groundsure report indicates the following ground hazards within a 50m buffer of the Site. 
Table 3.3.  Ground Hazards 

Hazard Risk 

Shrink Swell Clays Low 
(Ground conditions predominantly medium plasticity). 

Landslides 
Very Low 

(Slope instability problems are not likely to occur but consideration to potential 
problems of adjacent areas impacting on the Site should always be considered). 

Ground Dissolution of 
Soluble Rocks 

Negligible 
(Soluble rocks are either not thought to be present within the ground, or not prone to 

dissolution. Dissolution features are unlikely to be present.). 

Compressible Deposits  Negligible  
(Compressible strata are not thought to occur). 

Collapsible Deposits 
Very Low 

(Deposits with potential to collapse when loaded and saturated are unlikely to be 
present). 

Running Sand 
Negligible 

(Running sand conditions are not thought to occur whatever the position of the water 
table. No identified constraints on lands use due to running conditions). 

Radon Affected Areas and Protection Measures 

The Groundsure report and UKradon website (Public Health England, n.d.) indicates that the 
Site is not located in a Radon Affected Area and as less than 1% of properties are above the 
Action Level, radon protective measures are not considered necessary. 

3.2. Hydrogeology 

The MAGIC website indicates the Site is located over: 

• Unproductive Strata associated with Weald Clay Formation bedrock deposits.  

• Secondary B Aquifer associated with Atherfield Clay Formation in north-easternmost 
tip of the site only. 

Unproductive Strata are rock layers or drift deposits with low permeability that have negligible 
significance for water supply or river base flow. 
Secondary B Aquifers are predominantly lower permeability layers which may store/yield 
limited amounts of groundwater due to localised features such as fissures, thin permeable 
horizons and weathering. These are generally the water-bearing parts of the former non-
aquifers.  
The Site is shown in an area of an Unproductive bedrock aquifer of no groundwater 
vulnerability (EA, May 2014). Groundwater Vulnerability Zones provide information about the 
likelihood of a pollutant discharged at ground level (i.e. above the soil zone) reaching 
groundwater for superficial and bedrock aquifers.  
 

http://www.ukradon.org/
http://www.natureonthemap.naturalengland.org.uk/
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3.2.1. Groundwater Abstraction 
Information obtained from the MAGIC website indicates that the Site is not located within a 
groundwater Source Protection Zones (SPZs) .  
The Site is not in a Drinking Water Protected Area (DrWPA) for groundwater.  
The Groundsure report indicates no groundwater abstractions are present within 1km of the 
Site. 

3.3. Hydrology 

The Groundsure report shows one (1No.) record for surface water features onsite. The River 
Len, an inland river not influenced by normal tidal action, runs in a culvert underneath the 
south east of the Site. The River Len also runs along the southern boundary of the Site (open 
water).  
The River Medway is also located approximately 126m SW of the Site.  
Information on the GOV.UK website indicates the flood risk onsite as:  

• Flood risk from rivers or the sea – 
o High risk (annual chance of flooding of greater than 3.3%) in two localised areas 

on the south east and north east sections of the Site.  
o Low risk (annual chance of flooding of between 0.1% and 1%) across the 

remainder of the Site.  

• Surface water flooding –  
o The greatest risk recorded onsite is high risk (1 in 30 year return period at a 

depth between 0.30m and 1.00m bgl) across the centre of the Site running east 
to west.  

o Moderate and low risk are also recorded onsite running east to west decreasing 
in severity north and south from the highest risk in the centre of the Site.  

o Locations of these risks are depicted in Plan 4 below.  

http://www.natureonthemap.naturalengland.org.uk/
https://flood-warning-information.service.gov.uk/long-term-flood-risk
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Plan 4.  River and Coastal Flood Zone Designations (Source: Groundsure Report) 

• Flood risk from groundwater –  
o High risk across the majority of the Site. 
o Moderate – High and Moderate risk in the north east corner of the Site.  

• Flooding from reservoirs –  
o Data presented on the government risk maps (GOV.UK, 2021) indicate 

maximum extent of flooding would cover the entire site, could be over 2m in 
depth and fast flowing (over 2m/s) 

The majority of the Site is designated as Flood Zone 3 (fluvial models). This is defined as 
areas of land at risk of flooding, when the presence of flood defences are ignored. Covering 
land with a 1 in 100 (1%) or greater chance of flooding each year from rivers or a 1 in 200 
(0.5%) or greater chance of flooding each year from the sea.  
A small section in the north west corner of the Site is designated as Flood Zone 2 (fluvial / tidal 
models). Covering land between Flood Zone 3 and the extent of the flooding from rivers or the 
sea with a 1 in 1000 (0.1%) chance of flooding each year.  
Locations of these designations are depicted on Plan 5 below. 
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Plan 5.  River and Coastal Flood Zone Designations (Source: Groundsure Report) 

 

3.3.1. Surface Water Abstraction 
The entire Site is situated in a Drinking Water Safeguarding Zone for surface water. The Site 
is not situated in a Drinking Water Protected Area (DrWPA) for surface water.   
The Groundsure report indicates a total of one (1No.) surface water abstraction within 1km of 
the Site, including: 

• One (1No.) historical transfer abstraction 984m NW for Transfer between sources 
(pre water act 2003), by Whatman International in 2006.  

3.4. Environmentally Sensitive Areas 

The following statutory environmental designations have been identified associated within 
500m of the Site from the review of the GroundSure report and MAGIC website. 

• Local Nature Reserves 
o 401m – 666m E, River Len. 

3.4.1. Nitrate Vulnerable Zone 
The Groundsure report details three (3No.) nitrate vulnerable zones within 2km of the Site. 
These are areas at risk from agricultural nitrate pollution designated under the EC Nitrate 
Directive (91/676/EEC). These are areas of land that drain into waters polluted by nitrates and 
farmers operating within these areas are required to follow mandatory rules to tackle nitrate 
loss from agriculture. These are detailed within Table 3.4 overleaf. 
 

http://www.natureonthemap.naturalengland.org.uk/MagicMap.aspx
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Table 3.4.  Nitrate Vulnerable Zones within 2km of the Site 
` Name Type Status 

911m SE Loose Stream NZ Surface Water Existing  
1277m SE Maidstone Groundwater Existing 
1906m NE Maidstone  Groundwater Existing 

 
3.4.2. Site of Special Scientific Interest (SSSI) Impact Risk Zone 
SSSI Impact Risk Zones (IRZs) allow rapid initial assessment of the potential risks to SSSIs 
posed by development proposals. Local planning authorities (LPAs) have a duty to consult 
Natural England before granting planning permission on any development that is in or likely to 
affect a SSSI. Defined zones around each SSSI indicate the types of development proposals 
which could potentially have adverse effects. The following types of development would 
require consultation if proposed onsite. 

• Infrastructure - Airports, helipads and other aviation proposals. 

• Minerals, Oil and Gas - Oil & gas exploration/extraction. 

• Air pollution - Any industrial/agricultural development that could cause AIR 
POLLUTION (including industrial processes, livestock & poultry units with floorspace 
> 500m², slurry lagoons > 750m² & manure stores >3500t). 

• Combustion - General combustion processes >50MW energy input. Including energy 
from waste incineration, other incineration, landfill gas generation plant, 
pyrolysis/gasification, anaerobic digestion, sewage treatment works, other 
incineration/ combustion. 

• Discharges - Any discharge of water or liquid waste of more than 20m³/day to ground 
(i.e. to seep away) or to surface water, such as a beck or stream (NB This does not 
include discharges to mains sewer which are unlikely to pose a risk at this location). 

3.4.3. Listed Buildings 
Buildings are listed for special architectural or historical interest. Building control in the form of 
‘listed building consent’ is required in order to make any changes to that building which might 
affect its special interest. Listed buildings are graded to indicate relative importance, however 
building controls apply to all buildings equally, irrespective of the grade, and apply to the 
interior and exterior of the building in its entirety.  
The Groundsure report has identified one (1No.) record for a listed building onsite.  

• Rootes Maidstone, Maidstone, Kent, ME15. Grade II listed on 01/10/2009. 
 

3.5. Agricultural Designations 

The following Agricultural Land Classifications (ALCs) in Plan 6 overleaf have been identified 
onsite from the review of the Groundsure report and MAGIC website.  

http://www.natureonthemap.naturalengland.org.uk/MagicMap.aspx
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Plan 6.  Agricultural Designations Map (Source: Groundsure Report) 

ALCs in the Groundsure report are based on multiple factors including climate, physical 
geography, and soil properties. As a preliminary assessment, the entire Site is designated as 
Urban Land.  
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4. HISTORICAL AND INDUSTRIAL SITE SETTING 

4.1. Site and Surrounding Area Historical Development 

4.1.1. Historical Aerial Maps 
Historical Maps (1:500, 1:1,250, 1:2,500, 1:10,000 and 1:10,560) have been provided by 
Groundsure dating from 1867 to 2021 and copies are attached in Appendix IV. 
Historically the site has had several former uses including a Tannery, corn mill, engineering 
works, petrol station, and more recently as a car garage, including serving, repair etc and 
showroom.   
Table 4.1 below summarises historical activities onsite, significant land use changes within 
250m of the Site’s boundary and historical regional setting (between 250m and 1km from the 
Site’s boundary). 
Table 4.1.  Historical Summary 

Dates Onsite Locally (<250m) Regionally (250m – 1km) 

1867-1870 

A Tannery is located on the 
western half of the Site with a 

number of buildings associated 
with it.  

A Corn Mill (steam) is located on 
the north east corner of the Site 
consisting of two buildings and 

potential pond area.  
One road / track enters the Site 
in the south west corner, runs 
along the side of the River Len 
and leads to the Corn Mill. A 

second road / track enters the 
Site on the eastern boundary 

and runs west across the centre 
to the Tannery.  

The River Len covers the south 
east corner of the Site.  

Five potentially residential 
buildings cover the northern 
boundary in the centre of the 

Site.  

Tanks are approximately 5m and 
15m north, 20m, 50m and 80m east, 

50m west and 150m north.  
A nursery is immediately south. 

Two Corn Mills located 
approximately 50m west. 

Two Graveyards are located 
approximately 45m and 100m 

south.  
Timber Yard and Saw Mill between 

approximately 150m and 250m 
south west. 

Canal Wharf and Bridge Wharf 
associated with river (now River 

Medway) approximately 120m west.  
Two Breweries are recorded within 

250m of the Site, approximately 
100m east (Lower Brewery) and 

240m west.  
Ironworks approximately 240m 

north.  
Smithy approximately 100m north 

east.  
Fairmeadow market approximately 

160m north west.  

Majority of main Maidstone 
development to the north of 
the Site. Agricultural fields 
to south, east and west of 

the Site.  
South Eastern Railway 

480m west.  
Military Barracks 750m 
north and 500m east.  

River Medway 250m west 
of the Site with Industrial 

area associated with 
railway and River Medway 
including Gas Works and 

Corn Mill 400m north west.  
County Jail 500m north of 

the Site. 

1897-1908 

Corn Mill no longer recorded 
onsite. Three buildings are now 

present in this area.  
A large potential greenhouse is 

now present adjacent to the 
residential properties in the 

centre of the Site.  
Tannery is still present, with an 
additional building covering the 
southern area of the centre of 

the Site. This becomes on large 
building in 1908.  

An additional building is also 
present on the far eastern 

boundary of the Site.  
A small part of the River Len 

onsite is now culverted, an area 

All tanks are no longer recorded.  
Nursery no longer present, replaced 

with park/grassland area.  
Neither Corn Mill are recorded in 

1908.  
Fairmeadow Market recorded as 
Fairmeadow Cattle Market from 

1908 and reduced in size. North of 
this area now Works.  

Brewery to west no longer present.  
Ironworks no longer present.  

Second Smithy approximately 100m 
west.  

Mill Pond recorded within area of 
River Len immediately south of the 

Site.  

Residential development to 
the north east, west and 

some development to the 
south of the Site. East and 

south of the Site 
predominantly agricultural 

fields in the wider area.  
Second railway 

approximately 500m north 
of the Site running east to 

west.  
Barracks to the east no 

longer present.  
County Jail renamed HM 

Prison in 1897.  
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Dates Onsite Locally (<250m) Regionally (250m – 1km) 
remains open in the south east 

corner.  

1932-1936 

River Len onsite now completely 
culverted.  

Additional building on the centre 
of the eastern half of the Site. 
Buildings in the north eastern 
corner of the Site historically 

associated with the Corn Mill no 
longer present in 1932. Two new 

buildings replace these in this 
area from 1936.  

Tannery no longer labelled 
onsite, but buildings still present. 

These buildings have been 
demolished by 1936. 

Smithies no longer present.  
Park Area immediately south of the 
Site replaced with Palace Avenue 
(road running east to west), Police 

Station and Court House.  
Corporation Depot approximately 

80m south.  
Two Chair Works approximately 

150m east.  
Fairmeadow Cattle Market and 

Works adjacent no longer present.  
Lower Brewery no longer present.  

Brewery approximately 250m north. 
Omnibus Depot approximately 

140m south.  

Large residential 
development to the north 

west and south of the Site. 
Agricultural fields only 

remain to the east.  

1957-1979 

South east corner of the Site 
(overlying the now culverted 

River Len) is labelled car park. 
Building on the far eastern 

boundary of the Site no longer 
recorded.  

Building in the north western 
corner of the Site now labelled 
Len House. Roman Pot also 
recorded found in this area of 

the Site.  
Len Engineering Works now 

shown in west and centre of site 
in current configuration. 

Four tanks recorded onsite from 
1966, two in the centre and two 
on the north eastern corner of 

the Site.  
Roads/tracks from the east and 

west of the Site no longer 
present.   

Tank recorded immediately north of 
the Site.  

Electricity Substation on eastern 
boundary from 1966. 

Chair Works now labelled Works 
and Warehouse. Additional Works 

240m south east.  
Saw Mill and Timber Yard no longer 

present..  
Works approximately 240m north 

west, labelled Electricity Generating 
Station in 1970, no longer present 

from 1974.  
Garage approximately 120m and 
140m north west and 240m east.  
Barn and Slaughter House 50m 

south, no longer present from 1966. 
Converted to car park and museum. 

Some residential 
development to the north 

and south of the Site. 
Residential development of 

agricultural fields to the 
east of Maidstone from 

1968. Agricultural fields no 
longer remain within 1km 

of the Site. 

1983-1993 

Len Engineering Works now 
labelled Garage in the same 

configuration.  
Tanks in the centre of the Site 
and far north east corner no 

longer present from 1990. One 
tank remains in the centre of the 

eastern half of the Site.  
Buildings in the north eastern 
corner of the Site no longer 

present from 1990.  
Car park no longer labelled, but 

likely still remains.  

Corporation Depot replaced with 
carpark and two large buildings from 

1990.  
Garages to the north west and east 
of the Site no longer present from 

1985.  
Works and Warehouse, historically 
Chair Works, located approximately 

100m east of the Site. Larger 
shopping centre labelled 

Stoneborough Centre in 1983 and 
Chequers Centre from 1990.  

Electricity Substation approximately 
30m south and 120m north east 

from 1990.  

Residential development to 
the north to fill in gaps  

Industrial area north west 
of the Site no longer 

present. Replaced with 
superstore and residential 

properties.  

2003-2021 

Building on the centre of the 
eastern half of the Site no longer 

present. Only Len House and 
Garage remain in same 

configuration.  
Tank still recorded onsite in the 
centre of the north-east of Site. 

No significant changes noted.  No significant changes 
noted.  

 



 

 

EES 20.290.1, Len House 17 

Client: Classicus Estates  

4.1.2. Historical Drawing dated 1969 
A review of the historical drawing labelled ‘Messrs Rootes Ltd, Plan of Premises at Maidstone’ 
dated 1969, (included as Figure 3, Appendix I) denotes the following potential historical on 
site contamination sources: 

• Five (6No.) ASTs; 
o Four (4No.) Fuel Oil Tanks; 
o One (1No.) Paraffin Tank; and, 
o One (1No.) Waste Oil Tank. 

• Nine (9No.) USTs associated with petrol stations and petrol pumps; 

• Two (2No.) Oil fired air heaters; 

• Petrol interceptor; 

• Three (3No.) Car wash bays; 

• Car servicing pits; 

• Several stores including oil, paint store; 

• Blacksmiths shop and forge; 

• Saw Mill; and, 

• Two (2No.) Spray booths.  
 

It is unknown whether all the above tanks are still present on site and if associated fuel lines, 
drainage etc are also still in existence. Given that some of this infrastructure is located beneath 
building structures and hard standing areas, it is possible they are still present and have not 
been decommissioned.   
From the intrusive investigation works on site, it is confirmed that at least 6No. of the USTs in 
the south west are still present and appear not to be decommissioned.   
4.1.3. Historical Tanks 
A number of historical tanks are recorded within the Groundsure report, with one hundred and 
twenty-six (126No.) recorded within 500m of the Site.  as follows: 

• Fifteen (15No.) listed as unspecified tanks, dated between 1957 and 1996. 

• Two (2No.) tanks listed, dated 1971 and 1996.  

• A further four (4No.) listed as unspecified tanks, detailed as 0m NW of Site, dated 
between 1957 and 1996. 
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4.2. Industrial Setting 

4.2.1. Contemporary Trade Directory Entries 
The Groundsure report presents the following records of potentially contaminative industrial 
sites and any associated licenses / authorisations within 250m of the Site’s boundary: 
Table 4.2.  Contemporary Trade Directory Entries 

Location Company / Address Details Status 

Onsite N/A Corn Mill Historic  
(1867) 

Onsite N/A Tannery Historic  
(1867-1907) 

Onsite N/A Electricity Substation Historic  
(1971-1996) 

Onsite N/A Tanks and Unspecified 
Tanks 

Historic  
(1957-1996) 

Onsite N/A Unspecified Commercial / 
Industrial  

Historic  
(1933) 

Onsite N/A Garage Historic 
(1986-1997) 

Onsite  
Robins & Day, Mill Street, 

Maidstone, Kent, ME15 6YD 
Process: Respraying of Road 

Pollutant Release 
License for Respraying 

Road Vehicles 
Current 

1m NW Kent ME14 Tank Current 

3m NE N/A Unspecified Tank Historic  
(1868) 

4m N Electrical Features Electricity Substation Current 

12m NW N/A Unspecified Tank Historic  
(1868) 

17m SE N/A Electricity Substation Current & Historic  
(1971-1986) 

26m SE N/A Mortuary Historic  
(1907) 

33m E N/A Unspecified Tank Historic  
(1868) 

35m SW N/A Electricity Substation Current & Historic  
(1979-1997) 

41m S N/A Graveyard Historic  
(1867) 

47m SE, 57m S N/A Unspecified Heaps Historic 
(1867) 

54m W N/A Unspecified Heaps Historic  
(1867) 

55m W N/A Unspecified Tank Historic  
(1868) 

67m NE 

8, Gabriels Hill, Maidstone, Kent, ME15 
6JG.  

Electrical Equipment Repair and 
Servicing 

Mobile Tek – Repair and 
Servicing Current  

75m NE N/A Unspecified Tank Historic  
(1868) 

95m SW 

Undercliffe Boathouse Rear Of 
Archbishops Palace, Bishops Way, 

Maidstone, Kent, ME15 6XG  
Kentish Lady Hire Cruisers Ltd 

Boat Hiring Services Current 

97m SW N/A Smithy Historic  
(1896) 

99m E N/A Unspecified Tank Historic  
(1971) 

99m, 162m NW N/A Unspecified Tank Historic  
(1868) 
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Location Company / Address Details Status 

103m N N/A Unspecified Tank Historic  
(1868) 

111-143m W N/A Canal (& unspecified) 
Wharf 

Historic  
(1867-1896) 

113m N N/A Fire Station Historic  
(1971) 

134-162m NW N/A Garage Historic  
(1957-1989) 

138m SE 
38, Lower Stone Street, Maidstone, Kent, 

ME15 6LX 
Kwik-Fit (GB) Limited 

Vehicle Repair, Testing 
and Servicing  Current 

143-148m SW N/A Sawmill Historic 
(1933-1947) 

144m E 
The Mall Maidstone, Water Lane, Town 

Centre, Maidstone, Kent, ME15 6AR 
Wash & Shiny  

Vehicle Cleaning 
Services Current 

148m NE 
Colman House, King Street, Maidstone, 

Kent, ME14 1DN 
Alberti & Santi 

Distribution and Haulage Current 

149m SW N/A Cattle Market Historic 
(1963) 

150m SW N/A Timber Yard Historic  
(1867) 

154-156m NE N/A Electricity Substation Current & Historic  
(1971-1986) 

161 W N/A Unspecified Works Historic  
(1971) 

163m, 166m, 
181m, 245m & 

254m S 
N/A Unspecified Tank Historic  

(1868, 1967-1989) 

164-222m W N/A Brewery Historic  
(1896-1947) 

198-229m NW N/A Brewery Historic  
(1896 – 1991) 

174m N N/A Unspecified Tank Historic  
(1868) 

178m SE Kent ME14  
Electrical Features Electricity Substation Current 

183-199m NW N/A Electricity Substation Current & Historic  
(1966-1990) 

186-189m W N/A Unspecified Works  Historic  
(1961-1963) 

188m-244m N N/A Electricity Substation Historic  
(1986-1996) 

190m E N/A Electricity Substation Historic  
(1971-1986) 

192m NW 
County House 35, Earl Street, Maidstone, 

Kent, ME14 1PF 
Fike 

Special Purpose 
Machinery and 

Equipment 
Current 

198m NW N/A Brewery Historic 
(1971) 

201m NW N/A Electrical Works Historic  
(1907) 

205m W Electrical Feature Electricity Substation Current 

209m W N/A Unspecified Tank Historic  
(1867) 

210-211m E N/A Garage Historic 
(1957-1996) 

213m N N/A Garage Historic  
(1957) 
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Location Company / Address Details Status 

213m E Kent ME15 
Bus Station 

Bus and Coach Station, 
Depot and Companies Current 

217-229m NW N/A Brewery and Depot Historic  
(1896-1991) 

222m S 
College Road, Maidstone, Kent, ME15 

6YF 
Maidstone Sea Cadets 

Armed Services Current 

223m NE N/A Electricity Substation Historic  
(1971-1986) 

227m NW 
Corpus Christi Hall, Fairmeadow, 

Maidstone, Kent, ME14 1JP 
Budget and Avis Rent a car 

Vehicle Hire and Rental Current 

235-242m E N/A Unspecified Mill and Mill 
Pond 

Historic  
(1896-1947) 

235m E N/A Automobile Servicing 
Depot 

Historic  
(197-1996) 

237m E Kent ME15 Tank Current 

244m SW N/A Sawmill Historic  
(1867) 

248m N Electrical Features Electricity Substation Current 
 

4.3. Landfill and Waste Facilities 

The Groundsure report presents records of the following landfill and waste facilities within 
250m of the Site, included in Table 4.3 below. The locations of these facilities are also outlined 
on Plan 7 overleaf. 

Table 4.3.  Landfill and Waste Facilities 
Location Operator Details Status 

146m NW 

Jackson Civil 
Engineering, Site 

Offices, UKPN 
Compound, 

Fairmeadow, 
Maidstone, Kent, ME14 

1JP 

Treating Waste Exemption – Not on a farm: 
• Treatment of waste aerosol cans 
• Treatment of waste wood and waste plant 

matter by chipping, shredding, cutting or 
pulverising. 

• Use of waste in construction. 
• Use of mulch. 
• Spreading plant matter to confer benefit. 
• Use of waste for a specified purpose.  

Current 
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Plan 7.  Landfill and Waste Facilities (Source: Groundsure Report) 

4.4. Pollution Incidents 

The Groundsure report presents records of the following pollution incidents within 250m of the 
Site: 
Table 4.4.  Pollution Incidents 

Location Pollutant Date Impact 

Onsite Unidentified Oil 10/08/2002 
Water Impact: Category 3 (Minor) 

Land Impact: Category 4 (No Impact) 
Air Impact: Category 4 (No Impact) 

Onsite Gas and Fuel Oils 15/02/2000 
Water Impact: Category 1 (Major) 

Land Impact: Category 2 (Significant) 
Air Impact: Category 4 (No Impact) 

21m SE Construction and Demolition 
Wastes and Materials  10/09/2002 

Water Impact: Category 3 (Minor) 
Land Impact: Category 3 (Minor) 

Air Impact: Category 4 (No Impact) 

44m E Diesel 19/03/2015 
Water Impact: Category 3 (Significant) 
Land Impact: Category 4 (No Impact) 
Air Impact: Category 4 (No Impact) 

48m E Animal and Vegetable Oil: 
Crude Sewage 24/04/2004 

Water Impact: Category 2 (Significant) 
Land Impact: Category 4 (No Impact) 

Air Impact: Category 3 (Minor) 

73m N Firefighting Run-Off 26/07/2001 
Water Impact: Category 3 (Minor) 

Land Impact: Category 4 (No Impact) 
Air Impact: Category 4 (No Impact) 

108m SW Diesel 22/06/2004 
Water Impact: Category 1 (Major) 

Land Impact: Category 4 (No Impact) 
Air Impact: Category 4 (No Impact) 
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Location Pollutant Date Impact 

119m SW Other Sewage Material  24/08/2001 
Water Impact: Category 3 (Minor) 

Land Impact: Category 4 (No Impact) 
Air Impact: Category 4 (No Impact) 

131m SW Unidentified Oil 18/08/2002 
Water Impact: Category 3 (Minor) 

Land Impact: Category 4 (No Impact) 
Air Impact: Category 4 (No Impact) 

139m SW Vegetable Cutting and 
Deposits 06/08/2003 

Water Impact: Category 2 (Significant) 
Land Impact: Category 4 (No Impact) 

Air Impact: Category 3 (Minor) 

140m SW Firefighting Run-Off 08/02/2003 
Water Impact: Category 3 (Minor) 

Land Impact: Category 4 (No Impact) 
Air Impact: Category 4 (No Impact) 

147m S Unidentified Oil 16/07/2003 
Water Impact: Category 3 (Minor) 

Land Impact: Category 4 (No Impact) 
Air Impact: Category 4 (No Impact) 

163m S Crude Sewage 25/02/2003 
Water Impact: Category 3 (Minor) 

Land Impact: Category 4 (No Impact) 
Air Impact: Category 4 (No Impact) 

170m W Unidentified Oil 20/03/2002 
Water Impact: Category 1 (Major) 

Land Impact: Category 4 (No Impact) 
Air Impact: Category 4 (No Impact) 

228m E Diesel 15/03/2002 
Water Impact: Category 3 (Minor) 

Land Impact: Category 4 (No Impact) 
Air Impact: Category 4 (No Impact) 
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5. PREVIOUS ASSESSMENT 

5.1. ‘Phase 2 Preliminary Geo-Environmental Assessment, Peugeot Site, 
Mill Street, Maidstone, ME15 6YD’ by Ecologia dated 14th February 2020 

Ecologia have previously completed a Preliminary Phase 2 Geo-environmental assessment 
for the site in February 2020. The scope of the works undertaken in December 2019 included: 

• Three (3No.) cable percussion boreholes to a maximum depth of 15.45m bgl; 

• Four (4No.) windowless sampler boreholes to a maximum depth of 6.45m bgl and; 

• Five (5No.) trial pits excavated to a maximum depth of 3.55m bgl. 
General ground conditions encountered during the investigation comprised Made Ground up 
to 4.40m thick (close to northern boundary where topography was highest). Deposits of 
Alluvium were recorded within exploratory positions in the south and west of the site ranging 
in thickness from 0.70m to over 4.05m (base of Alluvium was not intersected at a depth of 
6.45m bgl in the south centre of the site). 
Bedrock deposits of Weald Clay Formation were encountered underlying Made Ground or 
Alluvium (where present) to the maximum explored depth of the investigation (15.45m bgl). 
Groundwater was encountered from a depth of 2.00-4.00m bgl. 
Slight exceedances of Ecologia’s Generic Assessment Criteria for soil contamination were 
identified site-wide with respect to heavy metals (including Arsenic, Beryllium, Lead and 
Mercury) and polycyclic aromatic hydrocarbons (PAHs, including Benzo(a)anthracene, 
Benzo(b)fluoranthene, Benzo(a)pyrene and Dibenz(a,h)anthracene).   
Slight exceedances of Water Quality Standards were recorded for soil leachates and 
groundwater relating to heavy metals (Arsenic, Copper, Lead, Nickel and Zinc). 
Four (4No.) preliminary ground gas monitoring rounds were undertaken. Based on these 
rounds the site was designated using the Wilson & Card Classification as a Characteristic 
Situation 1 (CS-1) and that gas protection measures were not necessary in new buildings. 
An outline Conceptual Site Model (CSM) was developed based on the conservative 
assumption of a future residential without plant uptake scenario: 

• Future Site Users: 

• Moderate risk from direct contact, ingestion and/or dust inhalation from heavy 
metal and PAH contaminated made ground in any future landscaped areas.  

• Moderate risk from inhalation of indoor vapours and gas associated with 
potentially localised sources. 

• Moderate/Low risk in relation to the inhalation of outdoor vapour due to the 
unlikely nature of accumulation at surface. 

• Secondary Aquifer (Groundwater): 

• Moderate/Low risk for the potential leaching of heavy metals associated to the 
Made Ground. 

• Low risk associated with impact on groundwater due to the low level of heavy 
metals noted within the groundwater samples.  

• River Len (Surface Water): 

• Moderate risk in relation to surface water runoff from the Site. 
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• Moderate risk via onsite drainage potentially directly discharged into the river. 
• Moderate risk associated with shallow groundwater migration potentially in 

continuity with the river. 
• Buildings and infrastructure: 

• Moderate/Low risk in relation to gas accumulation in confined spaces due to 
locally elevated levels of gases recorded onsite during the gas monitoring rounds.  

• Low risk in relation aggressive ground conditions due to the low sulphate levels 
recorded onsite.  

A preliminary Geotechnical Assessment was undertaken with the following findings: 

• Made Ground and Superficial Alluvium Deposits are unsuitable for foundation options. 

• It was recommended that piled foundations extending into the deeper Weald Clay 
Formation were adopted. 

• BRE SD1 test results from the Made Ground indicate a worst-case classification for 
concrete of DS-2 AC-1s for the Site.   

Based on the findings of the investigation further site works were recommended including the 
following: 

• Further research of environmental records to determine the presence of any above / 
underground storage tanks (USTs), and a full review of historical records to determine 
previous uses and site layout. 

• Further ground investigation works on finalisation of the above and future development 
proposals to include: 
o Appropriate spatial resolution for the development. 
o Chemical testing for the typical and identified contaminants of concern. 
o Further investigation into groundwater continuity with the River Len. 
o Additional ground gas monitoring during worst case barometric conditions. 
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6. SITE INVESTIGATION WORKS 

6.1. Scope of Work 

Ecologia completed intrusive site works between the 8th - 15th December 2020. 
Investigation locations were finalised by ‘Civic Engineers Ltd’ in ‘Proposed Site Investigations 
(SI)S01’ dated 20th November 2020. The works comprised the following: 

• Seven (7No.) trial pits to a maximum depth of 3.10m bgl (below ground level), denoted 
as ‘TPex-01 to TPex-07’ to confirm foundations, current ground conditions, the 
presence of underground storage tanks, and to obtain environmental samples for 
analysis. 

• Three (3No.) boreholes drilled using a Cable Percussive rig to a maximum depth of 
25.00m bgl, denoted as ‘BH01 – BH03a’, incorporating: 

- In-situ Standard Penetration Tests (SPTs); 
- Undisturbed / disturbed samples; and,  
- Installed for groundwater monitoring.  

• One (1No.) Groundwater Monitoring and sampling round with a further five (5No.) 
groundwater level monitoring undertaken on a monthly basis. 

A photographic record of the works is presented in Appendix II. The borehole locations are 
presented on the Exploratory Hole Location Plan presented in Appendix I, Figure 2 and Trial 
Pit Excavation Drawings in Appendix I, Figure 4. 
6.1.1. Safe Digging Procedure 
Prior to commencement of any intrusive investigations, Ecologia completed a permit to dig 
comprising a review of available service plans and each investigation location was scanned 
using a Cable Avoidance Tool (CAT) to determine the presence of any underground services. 
Each borehole was also hand dug to a depth of 1.20m bgl to further verify the presence / 
absence of underground services ahead of drilling works. 
One (1No.) of the exploratory locations, denoted as BH03, was abandoned during the hand 
pit due to the discovery of a suspected underground culvert within the hand pit at 0.50mbgl. 
This location was repositioned following discussions with ‘Civic Engineers Ltd’ to a location 
approximately 5.00m north east denoted ‘BH03a’. 
Four (4No.) of the external trial pit locations were terminated early due to uncovering services 
or were deemed to be unsafe to dig due to the discovery of underground services during the 
CAT scanning procedure. This included the following pits: TPex-01, Tpex-02, TPex-05, TPex-
06.  
During the scanning of the proposed area for TPex-01 using a Cable Avoidance Tool (CAT), 
live electrical wiring was determined to be running parallel with the building inside the area of 
the proposed trial pit. Alternative locations were searched for along this external wall. TPex-
01a was determined to be the best replacement. However, following the removal of the 
topmost layer of tarmac, reinforced concrete was encountered, and the trial pit was unable to 
be continued. Another location along the wall was found at TPex-01b. Unfortunately, during 
the excavation of this location, a very similar issue was found in TPex-01a, impassable 
concrete. No other alternative position was able to be found to expose this foundation. 
TPex-02 uncovered two (2No.) metallic pipes whilst breaking the concrete slab at an 
approximate depth of 0.21mbgl. The location was deemed unsafe to continue by the on-site 
supervisor but was safely left uncovered by request of Civic Engineers Ltd. An attempt was 
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made adjacent to the canal wall in the carpark to find a suitable alterative location. However, 
no safe location could be ascertained for an excavation. 
During the excavation of TPex-05, at approximately 0.90mbgl the top of a drainage system 
was discovered. The excavation continued partially between the drainage system and the 
foundations of the building until 1.30mbgl where the excavation was terminated due to lack of 
room for the excavator or hand tools. 
While CAT scanning for a suitable location for TPex-06, a live electrical signal and an 
underground drainage system was encountered along the entire external perimeter wall 
leading to no safe position for a trial pit. This location was not completed.  
TPex-07 was excavated over the location of the existing six (6No.) USTs in the west of the 
site.  The trial pit was terminated after encountering extremely high VOC readings (up to 
1,200ppm) as well as pipework originating from the UST. Further excavation could not be 
undertaken around the tanks, therefore, information on the dimensions and depths of the tanks 
could not be determined. This position was terminated to avoid damaging the tank’s structural 
integrity. 

6.2. Ground Conditions 

General ground conditions encountered during the works sequentially comprised: 

• Block paving / Concrete and tarmac; 

• Made Ground,  

• Alluvium, and 

• Weald Clay Formation. 
A summary of the ground conditions is detailed in Table 6.1. Detailed exploratory hole logs 
are included within Appendix V. 
Table 6.1.  Encountered Ground Conditions onsite 

Group / Formation Lithology 
Depth Range 

(m bgl) 
Approximate 

Thickness (m) 

Su
pe

rfi
ci

al
 

Block Paving / 
Concrete / Tarmac 

Block paving, concrete slab with rebar, 
tarmac. 0.00-0.60 0.10-0.60 

Made Ground 
Very soft to soft, blackish brown clay with 

gravels of brick, concrete, ceramics, 
metal, wood and flint 

0.15-3.20 2.40-2.95 

Alluvium Very soft to soft, low to medium strength 
grey silty, sandy clay. 3.20-6.10 2.90 

Be
dr

oc
k 

Weald Clay 
Formation Soft to very stiff dark grey/blue clay. 2.70-25.45 ND 

6.2.1. Block Paving / Concrete / Tarmac 
Block paving was encountered at BH03, BH03a, and TPex-02, with an average thickness of 
0.60m. Tarmac was encountered in BH02 to a depth of 0.15m bgl, TPex-01a to a depth of 
0.11m bgl, TPex-01b to a depth of 0.10m bgl and TPex-03 below a layer of Made Ground 
between 0.23m and 0.33m bgl.  
Concrete was present in multiple locations across the Site between ground level and 0.90m 
bgl. The thickest concrete slab was recorded within BH03a at approximately 0.40m thick.  
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6.2.2. Made Ground 
Made Ground was encountered within all exploratory locations typically consisting of very soft 
to soft, blackish brown, occasionally fine to coarse sandy clay with gravels of brick, concrete, 
flint, ceramics, wood, metal and sandstone.  
The thickest Made Ground was recorded as 3.20m in BH03a. This exploratory hole location 
is in the south-east corner of the Site.  
Several of the exploratory positions terminated on obstructions/services within the Made 
Ground and, therefore, the final depth of the Made Ground in these areas was not established. 
6.2.3. Alluvium 
Alluvium was encountered in BH03a between 3.20m to 6.10m bgl. This borehole was located 
on the south-east of the Site.  
Alluvium was not recorded within any of the trial pit locations. 
6.2.4.  Weald Clay Formation 
The Weald Clay Formation was encountered across the Site at depths ranging from 2.50m to 
3.20m bgl. The Weald Clay Formation was encountered at the greatest depth, 6.10m bgl, 
within BH03a underlying Alluvium. This borehole was located on the south-east of the Site.  
Weald Clay Formation was not recorded within any of the trial pit locations with the exception 
of TPex-03, located on the southern boundary of the Site. 
6.2.5. Groundwater 
Groundwater was encountered during the site investigation works as follows: 

• Shallow groundwater was encountered within BH01 at 1.35m bgl and a further 
groundwater strike at 17.00m bgl.  

• Shallow groundwater was encountered within BH03a at 1.70m bgl which rose to 1.45m 
bgl after 20 minutes. Groundwater was also struck within this borehole position at 
25.10m bgl which rose to 14.00m bgl after 20 minutes.  

• No groundwater was struck within BH02.  

• TPex-03 recorded groundwater ingress at 1.50m bgl which rose to 1.20m bgl after 20 
minutes.  

• TPex-04 recorded groundwater ingress at 1.70m bgl which rose to 1.50m bgl after 20 
minutes. 

• TPex-05 recorded groundwater at 1.20m bgl. All these positions are located on the 
eastern half of the Site.  

Groundwater depths and full details of borehole installations are included on the exploratory 
borehole logs included as Appendix V.  

6.3. Contamination Observations 

The following contamination observations were recorded in the Made Ground: 

• Moderate odour of hydrocarbons recorded within the Made Ground of all borehole 
locations between 0.15-3.20m bgl with a maximum Photo-ionisation Detector (PID) 
reading of up to 1,200ppm recorded in TPex-07.   

• Free product was noted in TPex-03, a visible sheen and a strong odour of diesel noted 
within the soil and the water in the trial pit. A 1,000 gallon UST is noted on the historical 
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drawing to be in close proximity to this trial pit.  PID readings of 57-82ppm were 
recorded in soil below 1.50m bgl. 

• The Made Ground recorded across the Site included flint, brick, concrete, wood and 
occasionally metal and ceramics. Ceramics were found in BH02, in the north-east area 
of the Site and BH03a in the east. 

The volatile organic carbon (VOC) content of the soil was assessed during Site works using a 
hand-held calibrated PID via headspace analysis. The PID was used to provide a semi-
quantitative assessment for soil VOCs during the intrusive works. Soil samples were collected, 
and headspace analysis was then undertaken using the PID. 
The soil screening demonstrated that concentrations of soil VOCs were negligible in most of 
the exploratory locations, however, high readings of 1200ppm were discovered in TPex-07 
located on the west side of the Site where the underground storage tanks are located, 
indicating the presence of some hydrocarbon-based contamination.  VOC readings were also 
detected in TPex-03, located in the eastern area of the site and UST location.  The full 
headspace analysis results are detailed in the exploratory borehole logs are included within 
Appendix V. 

6.4. Soil Sampling 

6.4.1. Environmental Testing 
Soil samples were selected for testing based on visual and/or olfactory evidence of suspected 
contamination, if present, and to be representative of Made Ground and Natural Ground 
encountered on Site.  
A total of thirteen (13No.) soil samples were transferred to an MCERTS/UKAS accredited 
laboratory for chemical analysis, including the following determinants: 

• Asbestos screening, ID and quantification (samples from the shallow Made Ground); 

• Heavy Metals; 

• Total Petroleum Hydrocarbons (TPHs), with aliphatic/aromatic split and carbon 
banding C8-C40; 

• BTEX compounds (Benzene, Toluene, Ethylbenzene and Xylene); 

• Polycyclic Aromatic Hydrocarbons (PAHs); and, 

• Fraction of Organic Carbon (FOC). 
Six (6No.) of the samples were also scheduled for leachate analysis for the same 
determinands, as well as for volatile and semi-volatile organic compound analysis (VOCs and 
SVOCs). 
The environmental analytical results and site data are assessed within Section 7 of this report. 
6.4.2. UST Environmental Testing 
The excavation of TPex-07 uncovered the top of six (6No.) underground fuel storage tanks 
(USTs,) denoted as 5No.1,000 tanks & 1No. 2,000 tank (no units stated on the historical 
drawing, however, assumed to be gallons) in the south western area of the Site. The tanks 
each contained a narrow, fluid filled pipe connected to the tank, which was accessible using a 
thin bailer. The location of these tanks are outlined in the UST Location Plan, included in 
Appendix I, Figure 3. 
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Six (6No.) water samples were taken, one from each of the USTs and were submitted to a 
UKAS and MCERTS accredited laboratory for the following determinants: 

• Heavy Metals; 

• Other inorganics (Total and Free Cyanide, Water Soluble Sulphate, Sulphide, 
Elemental Sulphur); 

• Total Petroleum Hydrocarbons (TPHs), with aliphatic/aromatic split and carbon 
banding C8-C40; 

• BTEX compounds (Benzene, Toluene, Ethylbenzene and Xylene); 

• Polycyclic Aromatic Hydrocarbons (PAHs); and, 

• Alkalinity. 
The environmental analytical results and site data are assessed within Section 7 of this report. 
Ecologia were informed in the final stage of the site intrusive works that a seventh larger (6,000 
assumed to be Gallons) UST was located south west of the known USTs.  Following a review 
of the historical drawing supplied, additional potential UST’s are also located in the eastern 
area of the site, adjacent to the south east corner of the existing building along the River Len. 
Further investigation of these UST’s and condition will be required (see potential tank locations 
on Figure 3, Appendix I).  
6.4.3. Geotechnical Testing 
In addition to the Standard Penetration Testing (SPT) onsite testing, representative soil 
samples were scheduled for geotechnical laboratory analysis comprising: 

• Moisture Content; 

• Particle Size Distribution; 

• Atterberg Limits; and 

• BRE SD1 Suite C. 
The geotechnical analytical results and onsite data are discussed within Section 9. 

6.5. Groundwater Monitoring and Sampling 

Two (2No.) boreholes were installed for groundwater monitoring; BH01 and BH03a. Sampling 
incorporated recording of groundwater depth and the presence or absence of free product 
using an interface probe and collection of water samples for laboratory analysis. 
Two (2No.) groundwater samples from the newly drilled boreholes BH01 (NEW) and BH03a 
(NEW) along with three (3No.) samples from the previously installed boreholes; BH01 (OLD), 
BH2 (OLD) and BH03 (OLD) were submitted to a UKAS and MCERTS accredited laboratory 
for the following determinants: 

• Heavy Metals; 

• Other inorganics (Total and Free Cyanide, Water Soluble Sulphate, Sulphide, 
Elemental Sulphur); 

• TPHs, with aliphatic/aromatic split and carbon banding C8-C40; 

• BTEX compounds; 

• PAHs; and, 

• Alkalinity. 
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The environmental analytical results and site data are assessed within Section 7 of this report. 
6.5.1. In-Situ Groundwater Monitoring  
One (1No.) preliminary groundwater monitoring round was completed on the 18th January 
2021 within BH01 (NEW), BH03a (NEW), BH1 (OLD), BH2 (OLD) and BH3 (OLD).  
No odours, sheen or free product were noted associated with any of the samples.  
Physico-chemical properties of the groundwater were measured during the monitoring and 
sampling. Groundwater readings for each borehole are summarised in Table 6.2 below. Full 
results are included in Appendix VI.  

Table 6.2.  Summary of physico-chemical parameters within monitoring wells 

Groundwater depths within all boreholes during the monitoring were recorded between 1.09m 
and 2.44m bgl. This is shallower than the initial groundwater strike suggesting the water is 
under sub-artesian pressure.  
  

Well ID Depth to 
water (m bgl) Temp (ºC) DO2 (mg/l) SPC (µS/cm) pH (units) ORP (mV) 

BH01 (NEW) 1.47 12.77 0.18 1,012.00 7.54 76.8 
BH03a (NEW) 1.28 11.55 0.18 842.29 7.16 -1.9 

BH1 (OLD) 2.44 14.40 0.38 1,610.30 6.96 -25.6 
BH2 (OLD) 1.09 10.95 0.35 1,143.10 6.83 65.9 
BH3 (OLD) 1.13 11.25 0.21 438.29 7.20 10.7 

DO2 = dissolved oxygen 
SPC = specific conductivity measured in microsiemens per cm. 
ORP = oxidation reduction potential 
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7. GENERIC QUANTITATIVE RISK ASSESSMENT (GQRA) 

A Generic Quantitative Risk Assessment (GQRA) has been undertaken in accordance with 
the tiered approach to risk assessment as outlined in Land Contamination; Risk Management 
(EA, Oct 2020) guidance. 

7.1. Human Health 

7.1.1. Methodology 
The analytical results have been subjected to an initial ‘screening’ assessment against the 
appropriate generic assessment criteria (GAC) values derived by RSK using CLEA software 
v1.06 and supporting UK guidance. Where available, published soil guideline values (SGV) 
were used as the adopted GAC. The chosen GACs are for a residential without home grown 
produce end use with a 1 % soil organic matter used as a conservative approach. The GACs 
are included in Appendix VIII and are considered to be the most suitable guidelines to protect 
the most critical targets from contaminants via all possible exposure routes. 
The laboratory analytical certificates are included as Appendix VII. A screening table of soil 
results compared against the selected GAC is included in Appendix VIII and summarised in 
Table 7.1. 
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Table 7.1.  Summary of Soil Results (Residential without Home Grown Produce land use) 

Determinand No. 
Samples 

Concentration (mg/kg) GAC 
(mg/kg) 

No. 
Exceedances  Min. Max. 

Arsenic (aqua regia extractable) 15 11 38 40 0 
Beryllium (aqua regia extractable) 15 0.76 2.3 7.1 2 
Boron (water soluble) 15 0.6 3.2 11000 0 
Cadmium (aqua regia extractable) 15 <0.2 7.7 149 0 
Chromium (hexavalent) 15 <4.0 <4.0 21 0 
Chromium (aqua regia extractable) 15 19 52 910 0 
Copper (aqua regia extractable) 15 12 450 7100 0 
Lead (aqua regia extractable) 15 18 2400 310 5 
Mercury (aqua regia extractable) 15 <0.3 2.1 56 0 
Nickel (aqua regia extractable) 15 21 53 180 0 
Selenium (aqua regia extractable) 15 <1.0 1.8 430 0 
Vanadium (aqua regia extractable) 15 25 68 1200 0 
Zinc (aqua regia extractable) 15 30 1400 40000 0 
Total Phenols (monohydric) 15 <1.0 <1.0 440 0 
          
Naphthalene 15 <0.05 3.2 23 0 
Acenaphthylene 15 <0.05 9.9 6600 0 
Acenaphthene 15 <0.05 5.8 6600 0 
Fluorene 15 <0.05 8.1 2800 0 
Phenanthrene 15 <0.05 76 1300 0 
Anthracene 15 <0.05 20 31000 0 
Fluoranthene 15 <0.05 140 1500 0 
Pyrene 15 <0.05 120 3700 0 
Benzo(a)anthracene 15 <0.05 77 11 4 
Chrysene 15 <0.05 50 30 2 
Benzo(b)fluoranthene 15 <0.05 75 4 5 
Benzo(k)fluoranthene 15 <0.05 28 106 0 
Benzo(a)pyrene 15 <0.05 58 5.3 5 
Indeno(1,2,3-cd)pyrene 15 <0.05 35 45 0 
Dibenz(a,h)anthracene 15 <0.05 10 0.31 5 
Benzo(ghi)perylene 15 <0.05 39 355 0 
Speciated Total EPA-16 PAHs 15 <0.8 736 NA NA 
          
TPH-CWG - Aliphatic >EC5 - EC6 15 <0.001 <0.001 42 0 
TPH-CWG - Aliphatic >EC6 - EC8 15 <0.001 0.03 100 0 
TPH-CWG - Aliphatic >EC8 - EC10 15 <0.001 0.14 27 0 
TPH-CWG - Aliphatic >EC10 - EC12 15 <1.0 160 130 1 
TPH-CWG - Aliphatic >EC12 - EC16 15 <2.0 1000 1100 0 
TPH-CWG - Aliphatic >EC16 - EC21 15 <8.0 1100 65000 0 
TPH-CWG - Aliphatic >EC21 - EC35 15 <8.0 360 65000 0 
TPH-CWG - Aliphatic (EC5 - EC35) 15 <10 2400 NA NA 
TPH-CWG - Aromatic >EC5 - EC7 15 <0.001 <0.001 370 0 
TPH-CWG - Aromatic >EC7 - EC8 15 <0.001 <0.001 860 0 
TPH-CWG - Aromatic >EC8 - EC10 15 <0.001 <0.001 47 0 
TPH-CWG - Aromatic >EC10 - EC12 15 <1.0 53 300 0 
TPH-CWG - Aromatic >EC12 - EC16 15 <2.0 1100 1800 0 
TPH-CWG - Aromatic >EC16 - EC21 15 <10 1500 1900 0 
TPH-CWG - Aromatic >EC21 - EC35 15 <10 850 1900 0 
TPH-CWG - Aromatic (EC5 - EC35) 15 <10 650 NA NA 
TPHCWG - Total C5 - C44 Ali & Aro 15 <10 5800 NA NA 
      
Benzene 15 <1.0 <1.0 0.9 0 
Toluene 15 <1.0 <1.0 900 0 
Ethylbenzene 15 <1.0 <1.0 80 0 
p & m-xylene 15 <1.0 <1.0 80 0 
o-xylene 15 <1.0 <1.0 90 0 
MTBE (Methyl Tertiary Butyl Ether) 15 <1.0 <1.0 100 0 
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7.1.2. Soil Testing Summary 
The following exceedances were recorded for Heavy Metals when compared to the selected 
GAC, including: 

• Beryllium slightly exceeded the GAC of 1.70mg/kg as follows: 

• BH03a (0.80–1.00m bgl) in Made Ground with a concentration of 1.80mg/kg, 

• TPex-05 (0.20–0.30m bgl) in Made Ground with a concentration of 2.30mg/kg.  

• Lead exceedances above the GAC of 310mg/kg were identified as follows: 

• BH02 (0.50–0.80m bgl) in Made Ground at 800mg/kg, 

• BH03a (0.80–1.00m bgl) in the Made Ground at 340mg/kg, 

• TPex-03 (0.40–0.50m bgl) in Made Ground at 320mg/kg.  

• TPex-05 (0.70-0.90m bgl and 0.20-0.30m bgl) at 2,400mg/kg and 370mg/kg 
respectively. 

The following exceedances were recorded for PAHs when compared to the selected GAC, 
including: 

• Benzo(a)anthracene exceedances of above the GAC of 11 mg/kg were identified: 

• TPex-03 (0.40-0.50m bgl and 1.50–1.70m bgl) in Made Ground at 77mg/kg and 
23mg/kg, respectively. 

• TPex-05 (0.70-0.90m bgl and 0.20-0.30m bgl) in Made Ground at 18mg/kg and 
69mg/kg, respectively. 

• Chrysene exceedances of above the GAC of 30mg/kg were identified: 

• TPex-03 (0.40-0.50m bgl) in Made Ground at 50mg/kg. 

• TPex-05 (0.20-0.30m bgl) in Made Ground at 41mg/kg. 

• Benzo(b)fluoranthene exceedances of above the GAC of 4mg/kg were identified: 

• BH01 (0.50–0.80m bgl) in Made Ground at 11mg/kg. 

• TPex-03 (0.40-0.50m bgl and 1.50-1.70m bgl) in Made Ground at 75mg/kg and 
38mg/kg, respectively. 

• TPex-05 (0.70-0.90m bgl and 0.20-0.30m bgl) in Made Ground at 22mg/kg and 
71mg/kg, respectively. 

• Benzo(a)pyrene exceedances of above the GAC of 5.30mg/kg were identified: 

• BH02 (0.50-0.80m bgl) in Made Ground at 6.90mg/kg. 

• TPex-03 (0.40-0.50m bgl and 1.50-1.70m bgl) in Made Ground at 56.00mg/kg and 
23.00mg/kg, respectively. 

• TPex-05 (0.70-0.90m bgl and 0.20-0.30m bgl) in Made Ground at 16.00mg/kg and 
58.00mg/kg, respectively. 

• Dibenz(a,h)anthracene exceedances of above the GAC of 0.31mg/kg were identified: 

• BH02 (0.50-0.80m bgl) in Made Ground at 1.20mg/kg. 

• TPex-03 (0.40-0.50m bgl and 1.50-1.70m bgl) in Made Ground at 10.00mg/kg and 
6.60mg/kg, respectively. 
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• TPex-05 (0.70-0.90m bgl and 0.20-0.30m bgl) in Made Ground at 2.90mg/kg and 
6.70mg/kg, respectively. 

The following exceedances were recorded for TPHs when compared to the selected GAC, 
including: 

• TPH-CWG – Aliphatic >EC10-EC12 slightly exceeded the GAC of 130mg/kg as 
follows; 

•  TPex-03 (1.50-1.70m bgl) in Made Ground at 160mg/kg. 
All the results for the remaining TPHs, BTEX and Phenols were recorded below the respective 
GAC values.  
Additionally, all samples were screened for asbestos loose fibres and positive results were 
returned from two (2No.) samples: 

• TPex-05 (0.70-0.90m bgl and 0.20-0.30m bgl) in Made Ground, Chrysotile loose fibres 
were detected in both samples. 

In summary, elevated concentrations of heavy metals, PAHs and TPHs have been detected 
within shallow Made Ground soils, along with asbestos in TPex-05, located in the northern-
central part of the Site.  

7.2. Controlled Waters 

7.2.1. Methodology 
An assessment of the laboratory results for the soil leachate and groundwater analysis have 
been undertaken in relation to the relevant Water Quality Standards (WQS). 
Most of the site is located over the Weald Clay Formation (Unproductive Aquifer) with a 
Secondary B Aquifer associated with the Atherfield Clay Formation in the north-easternmost 
tip only. However, the Site is located in a Drinking Water Safeguard Zone and within close 
proximity of the River Len and River Medway, the results have been screened against the UK 
Drinking Water Standards (DWS) extracted from ‘The Water Supply (Water Quality) 
Regulations 2016’ and Surface Water EQS criteria to identify potential exceedances.  
7.2.2. Preliminary Assessment 
The available analytical results for soil leachate and groundwater have been compared against 
the Surface Water EQS and DWS as included in Appendix VIII. The Laboratory Reports are 
attached in Appendix VII. 
PAHs, TPH or BTEX compounds were not detected in concentrations above the detection 
limits. However, various exceedances have been detected for a number of heavy metals for 
both leachates and groundwater. A summary of all exceedances for both leachate and 
groundwater is presented in Tables 7.2 and 7.3, respectively. 
. 
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Table 7.2.  Summary of DWS and EQS Exceedances in Soil Leachates 

Determinands Units No. of 
samples Max EQS No. > 

EQS UK DWS No. > 
DWS Location 

Copper µg/l 6 13 1 7 2000 0 

BH01, BH02, 
BH03a, TPex-03, 
TPex-05, TPex-

07 

Lead µg/l 6 11 1.2 6 10 1 

BH01, BH02, 
BH03a, TPex-03, 
TPex-05, TPex-

07 
Nickel µg/l 6 4.2 4 1 20 0 BH02 

Zinc µg/l 6 28 10.9 3 - - BH02, TPex-03 
and TPex-05 

 
Table 7.3.  Summary of DWS and EQS Exceedances in Groundwater 

Determinands Units No. of 
samples Max EQS No. > 

EQS UK DWS No. > DWS Location 

Boron 
(dissolved) µg/l 5 1500 NA NA 1000 1 BH01 (NEW) 

Cadmium 
(dissolved) µg/l 5 0.09 0.08 1 5 0 BH01 (OLD) 

Chromium 
(hexavalent) µg/l 5 5.4 3.4 3 NA NA BH01 (OLD) BH2 (OLD) 

BH03a (NEW)  

Copper 
(dissolved) µg/l 5 9.9 1.0 6 2000 0 

BH01 (NEW) 
BH01(OLD) BH2 (OLD) 

BH03a (NEW) BH3 
(OLD) 

Nickel 
(dissolved) µg/l 5 7.7 4.0 6 20 0 

BH01 (NEW) 
BH01(OLD) BH2 (OLD) 

BH03a (NEW) BH3 
(OLD) 

Zinc (dissolved) µg/l 5 31 10.9 5 NA NA 
BH01 (NEW) 

BH01(OLD) BH2 (OLD) 
BH3 (OLD) 

 
7.2.3. UST Water Results  
The existing on-site USTs were noted to be filled with fluid. A sample of the water was taken 
from the pipework leading into each of the USTs for a total of six (6No.) samples (Tank 1 - 
Tank 6, T1-T6).  
A summary of the maximum and minimum concentrations of the tested determinands detected 
above the associated Limits of Detections (LoD) are included in Table 7.4 overleaf.  
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Table 7.4.  Summary of LoD exceedances in UST pipework 

Determinands Units 
No. of 

sample
s 

Max Location Min Location 

Total Cyanide µg/l 6 16 T1 <10 T4-T6 
Sulphate as SO4 µg/l 6 136000 T2 20700 T3, T4 
Total Phenols (monohydric) µg/l 6 19000 T6 83 T4 
Naphthalene µg/l 6 402 T1 55.5 T6 
Fluoranthene µg/l 6 1.37 T4 <0.01 T1-T3, T5, T6 
Pyrene µg/l 6 1.36 T4 <0.01 T1-T3, T5, T6 
Total EPA-16 PAHs µg/l 6 404 T1 55.5 T6 
Arsenic (dissolved) µg/l 6 376 T2 8.96 T4 
Boron (dissolved) µg/l 6 38 T3 <10 T4-T6 
Cadmium (dissolved) µg/l 6 5 T3 0.15 T1 
Chromium (hexavalent) µg/l 6 18 T1 <5.0 T2-T6 
Chromium (dissolved) µg/l 6 34 T1 2.5 T4 
Copper (dissolved) µg/l 6 2000 T3 33 T2 
Lead (dissolved) µg/l 6 13000 T5 8.8 T3 
Mercury (dissolved) µg/l 6 0.07 T1 <0.05 T2-T6 
Nickel (dissolved) µg/l 6 1100 T2 17 T4 
Selenium (dissolved) µg/l 6 63 T6 13 T5 
Vanadium (dissolved) µg/l 6 8.6 T2 1.5 T4 
Zinc (dissolved) µg/l 6 14000    
Benzene µg/l 6 15200 T2 351 T4 
Toluene µg/l 6 24600 T2 857 T4 
p&m-Xylene µg/l 6 12400 T1 1030 T4 
o-Xylene µg/l 6 6760 T1 404 T4 
MTBE (Methyl Tertiary Butyl Ether) µg/l 6 255 T1 <1.0 T2-T6 
TPH7 – Ali >C5-C6 µg/l 6 230 T5 <1.0 T1 
TPH7 – Ali >C21-C35 µg/l 6 4900 T5 <10 T1-T4, T6 
TPH7 – Ali (C5-C35) µg/l 6 5100 T5 <10 T1 
TPH7 – Aro >C5-C7 µg/l 6 15000 T2 350 T4 
TPH7 – Aro >C7-C8 µg/l 6 25000 T2 800 T4 
TPH7 – Aro >C8-C10 µg/l 6 26000 T1 3000 T4 
TPH7 – Aro >C10-C12 µg/l 6 4900 T1 360 T6 
TPH7 – Aro >C12-C16 µg/l 6 3800 T1 270 T6 
TPH7 – Aro (C5-C35) µg/l 6 64000 T2 6600 T4 

 
Results indicate consistency with gasoline (petrol) within Tanks 1 and 2 and diesel within 
Tanks 3 – 6 (Simmons & Potter, 1998). However, further sampling and assessment would be 
required to confirm this.  
 
7.2.4. Leachate & Water Testing Summary 
In summary, exceedances of the thresholds have been reported as follows: 

• Leachable soil concentrations of heavy metals have been detected which exceed: 

• The Drinking Water Standard (DWS) for lead, and 

• The Environmental Quality Standards (EQS) for copper, lead, nickel and zinc. 

• Concentrations of heavy metals have been detected in the groundwater which exceed: 

• The Environmental Quality Standards (EQS) for cadmium, chromium, copper, 
nickel and zinc. 

• Significant concentrations of cyanides, phenols, PAHs, TPH, heavy metals, BTEX and 
MTBE compounds have been recorded in the pipework of the existing six (6No.) 
existing UST’s. It is not clear whether the fluid in the tank pipework exists within the 
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UST’s themselves. In the first instance it should be assumed the tanks are not 
decommissioned, that they are fluid-filled and that the fluid is heavily contaminated.  

• As the tanks are potentially filled with fluid further assessment of the structural integrity 
was not undertaken to avoid removing material that may be supporting the tank walls. 

• Further assessment of contamination surrounding the tanks will need to be undertaken 
following decommissioning of the tanks and a structural appraisal by a competent 
person. 
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8. OUTLINE CONCEPTUAL SITE MODEL 

8.1. Introduction 

This outline Conceptual Site Model (CSM) has been developed cognisant of the `Land 
Contamination Risk Management’ (LCRM), and follows the principle of the identification of the:  

Source  Pathway  Receptor. 
For a potential risk to be realised all three components must be identified and a pollutant 
linkage established. Once a potential pollutant linkage is identified, the severity of any potential 
harm is assessed by a staged iterative process of initially qualitative assessment (Preliminary 
Risk Assessment) then numerically through Quantitative Risk Assessment (QRA). 

8.2. Sources of Contamination 

A source is defined as a substance which is located in, on or under the land and has the 
potential to cause harm to human health, water resources or the wider environment. 
8.2.1. Onsite Sources  
Historically the Site has been used as a Tannery, Corn Mill, engineering works and most 
recently a car garage (serving, repair) and car showroom. The Site is currently disused; 
however, the garage related equipment and facilities remain.  
The following historical and / or current potential on site contamination sources exist: 

• 9No. Underground Storage Tanks (UST’s); 

• Water samples were collected from pipework connected to six (6No.) of the USTs 
uncovered. Laboratory analysis identified this fluid as being heavily contaminated with 
phenols, heavy metals, PAHs, TPH,  MTBE and BTEX compounds as well as cyanide 
to lesser extent.  

• Elevated hydrocarbon and VOC readings were identified within the shallow soils, as 
well as a strong diesel odour and a hydrocarbon sheen noted on shallow groundwater 
of TPex-03, located in close proximity to 2No. UST’s adjacent to the south eastern 
corner of Len House.   

• Conditions of the remaining UST’s on site are not known; 

• 6No. Above Ground Storage Tanks (AST’s) observed on site within accessible areas; 

• Petrol interceptor; 

• 3No. Car wash bays; 

• Car servicing pits; 

• Several stores including oil, paint store; 

• Blacksmiths shop and forge; 

• Saw Mill; and, 

• 2No. Spray booths.  
A historic pollution event was recorded on the south west corner of the Site in 2000. Release 
of Gas and Fuel Oils leading to major water and significant land impact (this may have been 
associated with UST's in this location, however, not confirmed).  
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The full condition of the UST’s across the site are unknown (including whether they contain 
fluid or have been decommissioned). Prior to any further works on site, the USTs must be 
decommissioned by suitably qualified specialists. Following this work, further site investigation 
will be required to determine any potential contamination to the underlying soils and 
groundwater within the area.  
Made Ground was encountered across the entire Site from ground level to 3.20m bgl. 
Contaminants noticed within the Made Ground included concrete, flint, ceramics, wood and 
metal in the form of rebar. A moderate odour of hydrocarbons was detected within the Made 
Ground of all locations between 0.15m bgl and 3.20m bgl, dissipating in the Natural Ground. 
The results of the site investigation identified soil contamination in exceedance of screening 
values for a Residential without Home Grown Produce end use. These included beryllium, 
lead, benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(a)pyrene, 
dibenz(a,h)anthracene and TPH-CWG – Aliphatic >EC10 – EC12.  
Asbestos was identified as Chrysotile loose fibres at one exploratory location onsite – TPex-
05 in the northern central part of the Site. 
Laboratory analysis recorded elevated concentration of leachable heavy metals; copper, lead, 
nickel and zinc.  
Groundwater monitoring results also identified elevated levels of cadmium, chromium, copper, 
nickel and zinc. 
A summary of identified on-site contamination sources and identified contaminants is 
presented in Table 8.1 below. 
Table 8.1.  Site Sources and Typical Contaminants 

Potential On-site Sources Typical / Identified Contaminants  
Historical industrial use as a Tannery, 

Engineering Works and Garage 
(including on-site ASTs and USTs). 

 
Contaminated Made Ground and 

shallow Groundwater 
 

Elevated levels of heavy metals leachable within soil and 
groundwater. Elevated levels of PAHs also recorded within the soil. 

Asbestos was detected as chrysotile loose fibres in TPex-05. 
Heavily contaminated fluid within UST pipework. 

Historic pollution event recorded onsite for the release of fuel and 
gas oils leading to a major water and significant land impact. 

Accumulation of Ground Gas & 
VOCs 

Potential for ground gas (methane and carbon dioxide) and VOCs 
associated with the presence of petrol / diesel tanks onsite, and 

historic site uses, underlying contaminated soil and water. 
Historic pollution event recorded onsite for the release of fuel and 

gas oils leading to a major water and significant land impact.  

8.2.2. Offsite Sources  
The following offsite sources of contamination have been identified: 

• Historic Tanks – on the boundary of the Site to 150m in all directions.  

• Historic Nursery – on the southern boundary of the Site.  

• Historic industry (including: Smithy, Sawmill, Timber Yard, Cattle market and Works) – 
50m to 250m from the Site in all directions.  

• Electricity Substations – 4m N, 17m SE, 35m SW, 154-156m NE, 178m SE, 188-244m 
N, 190m E, 205m W, 223m NE and 248m N.  
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The historic tanks are not considered further as any contaminants are likely to be very similar 
to those already associated with sources onsite (USTs identified during site investigation 
works).  
Due to the age of the industry and high level of development since in the surrounding area, 
the historic industry has not been considered further.  

8.3. Receptors 

A receptor is something which could come to harm, including human health, water resources, 
surface water courses or the wider environment. The following potential receptors to any site-
based impaction have been identified as shown in Table 8.2 below: 
Table 8.2.  Identified Sensitive Receptors 

Human Health ✓ Residential / Commercial future site users 
✓ Maintenance and construction groundworkers. 

Controlled Waters 
✓ Groundwater: Unproductive aquifer and Secondary B aquifer recorded. 
✓ Surface Water, River Len, recorded adjacent to Site. River Medway located 

65m west of the Site. 

Property (buildings). ✓ The proposed new residential and commercial buildings and current building 
onsite.  

8.4. Pathways 

A pathway is the means or route by which a source of contamination can migrate; an identified 
receptor can be exposed to or be affected by an identified source. 
8.4.1. Human Health 
Future Site Users 

The identification of potential pathways has been undertaken cognisant of the Contaminated 
Land Exposure Assessment (CLEA) model (EA, January 2009) and CIRIA guidance on 
ground gas risks (CIRIA, 2007) and outlined in Table 8.3 below. 
Table 8.3.  Human Health Exposure Pathways (Future Site Users) 

Exposure Pathway 
Residential without 

Home Grown 
Produce 

Commercial 

In
ge

st
io

n Soil ✓ ✓ 

Homegrown produce x x 

Soil attached to homegrown produce x x 

In
ha

la
tio

n 

Indoor dust Tracking back from garden ✓ ✓ 

Outdoor dust Wind-blown ✓ ✓ 

Indoor 
vapour 

Soil and groundwater migration via 
permeable strata and ingress into 
confined spaces and asphyxiation 

✓ ✓ 

Outdoor 
vapour Soils and groundwater ✓ ✓ 

D
er

m
al

 
C

on
ta

ct
 

Outdoor soil ✓ ✓ 

Indoor dust tracked from garden / wind-blown ✓ ✓ 
 

Maintenance and Construction Groundworkers 

Short term human health risks to ‘Maintenance and Construction Groundworkers’ during any 
redevelopment ground works have been excluded from further consideration on the basis that 
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the risks of acute exposure have to be addressed through the application of CDM regulations 
comprising the use of appropriate health and safety standards and good practice (e.g. the use 
of appropriate Personal Protective Equipment ‘PPE’). 
8.4.2. Controlled Waters 
The Environment Agency Groundwater Protection Guides (EA, 2017) and Remedial Targets 
Methodology ‘Hydrogeological Risk Assessment for Land Contamination’ (EA, 2006) 
discusses potential pathways as reported in Table 8.4 below and 8.5 overleaf. 
Table 8.4.  Controlled Waters Potential Pathways 

Migration Pathway 

Soil and aquifer 
materials 

✓ Leaching through soils into underlying strata and aquifers from induced 
infiltration, 

✓ Vertical/lateral migration of contaminants through groundwater bodies, 
✓ Plume migration with the direction and rates of flow of groundwater. 

Preferential flow 
✓ Drainage systems, soakaways, man-made structures foundations, integrity of 

river wall. 
✓ Creation of preferential pathways via selected piling methods 

Surface water run-off ✓ Potential in areas of low permeability surfacing. 
✓ Site is in a flood risk area for surface water flooding.  

8.4.3. Property 
Table 8.5.  Properties Potential Pathways 

Migration Pathway 

Buildings and 
Structures 

✓ The migration via granular and/or fissured strata of ground and/or groundwater 
gas / vapours and their accumulation of in confined spaces to explosive limits. 

✓ Migration of gas along preferential pathway created by selected piling methods. 
✓ Presence of Surficial Deposits comprising sand and gravel (Alluvium Deposits). 
✓ Aggressive ground conditions that may influence sub surface concrete 

foundations. 
✓ Migration of contaminants via existing or new services / VOC permeation of 

water supply pipework. 

8.5. Conceptual Model Summary 

The Outline Conceptual Model for the site has been further refined following the results of this 
investigation and summarised in Table 8.6. Updated Conceptual Site Model & Risk 
Assessment 
The qualitative risk assessment methodology has been included within Appendix IX. 
Should future redevelopment proposals change, the Conceptual Site Model and qualitative 
risk assessment for the site updated accordingly. 
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Table 8.6. Updated Conceptual Site Model & Risk Assessment 

Potential Sources Potential 
Receptor Possible Pathway Probability Consequence Risk 

Historic use of the site 
including Tannery, Corn 
Mill, Engineering Works 
and Car Garage. Made 

Ground potentially 
impacted with heavy 

metals, asbestos, PAHs, 
VOCs and a range of 

inorganic contaminants.  
 

Presence of UST’s and 
AST’s on site.   

 

Future site 
users 

Ingestion soil 

Likely 

Exceedances of residential GACs with 
regards to a number of PAHs and TPHs. 
Asbestos fibres recorded within TPex-05. 

The site is proposed to be commercial with 
residential apartments above with limited 

soft landscaping areas so potential 
pathway will be unlikely following 

decommissioning and removal of the 
USTs AST’s.  

Should additional contamination be 
identified as part of the further site 

investigation works including areas of 
tanks this will need to be assessed. 

Medium Potential for chronic damage 
to human health.  Moderate 

Dermal soil contact 

Dermal indoor dust contact 

Inhalation indoor dust 

Inhalation outdoor dust 

Inhalation indoor vapour 
and gas 

Likely 
 

Results of preliminary gas monitoring 
during previous investigation indicated 

carbon dioxide (CO2) concentrations up to 
21.4% v/v. 

However, USTs have since been 
uncovered on the Site within PID readings 
up to 1200ppm recorded in adjacent TPex-

07. 
UST pipework contained fluid heavily 

contaminated with cyanide, phenol, heavy 
metals, PAHs, TPH, MTBE and BTEX. 

UST structural integrity is not known and 
fluid could be released if USTs fail. All 

potential tanks must be decommissioned 
and further investigation works 

undertaken. 
 

Severe 

Short term acute risk to 
human health from 

asphyxiation in confined 
spaces likely to lead to 

‘significant harm’ 

High 
 

Inhalation outdoor vapour Likely 

Significant concentrations of gas unlikely 
to accumulate outdoors at the surface.  

However, high PID readings and 
hydrocarbon concentrations have been 

identified during most recent investigation. 
 

UST pipework contained fluid heavily 
contaminated with cyanide, phenol, heavy 

metals, PAHs, TPH, MTBE and BTEX. 
UST structural integrity is not known and 

fluid could be released if USTs fail. All 
potential tanks must be decommissioned 

and further investigation works undertaken 

Medium 
 

Chronic damage to Human 
Health 

 

Moderate 
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Potential Sources Potential 
Receptor Possible Pathway Probability Consequence Risk 

Unproductive 
Aquifer 

 
Secondary B 

Aquifer 
Localised 
Alluvium 

deposits in 
south of site 

identified 
during the SI 

works 

Vertical soil leaching Likely 

Potentially elevated levels of copper, zinc 
and lead identified within leachate 

samples.   
The majority of the site is underlain by the 

Weald Clay Formation (Mudstone) and 
therefore vertical leaching is greatly 

reduced.  
However, the site is underlain by a 

Secondary B Aquifer in the north-eastern 
corner.  

Medium Short term risk of pollution to 
waters resources Moderate 

Vertical and lateral 
groundwater migration Likely 

No elevated concentrations in relation to 
DWS recorded within the groundwater 

samples recovered.  
However, UST pipework contained fluid 

heavily contaminated with cyanide, phenol, 
heavy metals, PAHs, TPH, MTBE and 
BTEX. UST structural integrity is not 

known and fluid could be released if USTs 
fail.  The tanks must be decommissioned 

and further investigation works 
undertaken. 

Groundwater has been identified which 
may be in hydraulic continuity with nearby 

surface water features (River Len and 
River Medway). 

A piling risk assessment is recommended 
to be undertaken. 

Severe Pollution of sensitive water 
resources High 

River Len 

Surface water run off / 
drainage. 

Preferential migration via 
onsite drainage which may 

discharge into the River 
Len. 

 
Groundwater continuity 
with river subject to river 

wall construction and 
condition currently 

unknown. 

 
Likely 

Potential for contaminants from the Site to 
migrate into onsite drainage thought to be 

leading into the River Len. 
UST pipework contained fluid heavily 

contaminated with cyanide, phenol, heavy 
metals, PAHs, TPH, MTBE and BTEX. 

UST structural integrity is not known and 
fluid could be released if USTs fail.  

All potential tanks must be 
decommissioned and further investigation 

works undertaken. 
A piling risk assessment is recommended 

to be undertaken. 

Severe Pollution of sensitive water 
resources 

High 
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Potential Sources Potential 
Receptor Possible Pathway Probability Consequence Risk 

Buildings and 
structures 

Gas accumulation in 
confined spaces 

Likely 

Results of preliminary gas monitoring 
during previous investigation indicated 

carbon dioxide (CO2) concentrations up to 
21.4% v/v 

High PID readings and hydrocarbon 
concentrations have been identified have 

been identified during most recent 
investigation (particularly in fluid in UST 

pipework) 

A piling risk assessment is recommended 
to be undertaken to assess risk. 

Severe Catastrophic damage to 
buildings from explosion High 

Preferential flow along 
pathways created by piled 

foundations 
Aggressive ground 

conditions in relation to 
subsurface concrete 

foundations  

Unlikely 
Concentrations of sulphates are low 

across the areas.  
ACEC classification of AC-1 DS-1. 

Medium Significant damage to 
buildings  Low 

Plastic Utilities Permeation of plastic 
supply pipe Likely 

Hydrocarbon contamination identified in 
the soils and shallow groundwater on site. 

UST pipework contained fluid heavily 
contaminated with cyanide, phenol, heavy 

metals, PAHs, TPH, MTBE and BTEX. 
UST structural integrity is not known and 

fluid could be released if USTs fail. 

Severe 

Short term (acute) risk to 
human health likely to result 

in ‘significant harm’. 
Pollution of sensitive water 

resources 

High 

Potential Offsite 
Sources 

Potential 
Receptor Possible Pathway Probability Consequence Risk 

Electricity Substations Future Site 
Users Lateral migration of PCBs.  Likely 

Potential for Polychlorinated biphenyls 
(PCBs) within Substation if built before 

1970s.  
Electricity Substation recorded 4m north of 

the Site.  
However, Weald Clay Formation and 

immobility of PCBs reduces migration risk.  

Medium Potential for chronic damage 
to human health.  Moderate 
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9. PRELIMINARY GEOTECHNICAL WORKS 

9.1. Encountered Ground Conditions 

The general stratigraphic sequence encountered onsite comprises Made Ground overlying 
the Weald Clay Formation at depth. In addition, deposits of Alluvium were encountered at the 
location of borehole BH03a.  
The Made Ground was encountered with variable thickness across the Site, ranging (where 
proven) between 2.70m in BH01 and 3.20m in BH03a. Beneath the initial thickness of concrete 
/ bituminous surfacing, the Made Ground was found as a mix of granular and cohesive portion 
with variable content of anthropogenic material, including concrete, brick and ceramic 
fragments. Detailed descriptions of the materials encountered during the works are provided 
in the exploratory hole pit logs in Appendix V. Given the nature and variable in-situ testing 
results within the Made Ground, it is unlikely that it has been engineered. 
Soils believed to be representative of the Alluvium were found at the location of borehole 
BH03a, only, with proven thickness of 2.90m. Based on field observations and laboratory 
testing, the unit comprises very soft to soft, grey, silty clay, and loose, green, silty, clayey sand.  
The bedrock geology of the Weald Clay Formation was found at all borehole locations, 
immediately beneath the Made Ground in BH01 and BH02, and the Alluvium in BH03a, at 
depths of between 2.70m bgl and 6.10m bgl and proven to the final depth of the investigation 
(25.45m bgl). The stratum comprises initially firm, becoming stiff to very stiff with depth, 
medium to high, becoming very high strength, grey, initially sandy, but generally silty to very 
silty clay. 
Groundwater was struck at the locations of boreholes BH01 and BH03a, the initial strike 
recorded within the Made Ground at 1.35m bgl and 1.70m bgl, respectively, and a second 
strike within thin sand bands in the Weald Clay Formation, at 17.00m bgl in BH01 and 25.10m 
bgl in BH03a, the latter rising to 14.00m bgl, indicating sub-artesian conditions. No 
groundwater strike was recorded in BH02.  
During the groundwater monitoring round, in BH01 the groundwater was present at 1.47m bgl, 
dropping by 0.12m in the time since the ground investigation was completed. In BH03a the 
groundwater was present at 1.28m bgl, rising by 0.42m since the ground investigation was 
completed. 

9.2. In-situ Testing 

9.2.1. Standard Penetration tests 
Standard Penetration Tests (SPTs) have been carried out at 1.00m intervals to a depth of 
5.00m bgl, and at 1.50m intervals thereafter in all cable percussion boreholes. Alternate U100 
samples were taken within the cohesive strata. A total of thirty (30No.) tests were undertaken 
across the Site. Each test has been performed in accordance with BS1377: Part 9: 1990, using 
penetration of the split-barrel sampler in cohesive soils, and where gravels or gravelly sand 
have been encountered, the drive shoe has been replaced by a solid 60° cone. 
The results of all SPT tests and N-values are included in the exploratory borehole logs 
enclosed in Appendix V are summarised in Table 9.1 overleaf.   
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Table 9.1.  Encountered Ground Conditions 

Locations Ground Conditions Soil Behaves Uncorrected SPT Values 

All exploratory holes Made Ground NA (variable) 1-26 

BH03a Alluvium Cohesive / Granular 2 

All exploratory holes Weald Clay Formation Cohesive 14->50 (refusal) 

 

9.3. Geotechnical Testing – Laboratory 

In addition to the in-situ SPT testing, soil samples were scheduled for geotechnical laboratory 
analysis comprising: 

• Twelve (12No.) Atterberg limits; 

• Twenty-eight (28No.) Natural Moisture Content; 

• Three (3No.) pH & Water Soluble Sulphate; 

• Seven (7No.) BRE SD1 Suite 
The geotechnical analytical results are included within Appendix X and summarised for each 
stratum in Table 9.2 and Table 9.3. 
Table 9.2.  Summary of Laboratory Tests for Alluvium 

Soil parameters Range 

Moisture content (%) 42.9 

Liquid limit (%) 55 

Plasticity limit (%) 25 

Plasticity index (%) 30 

Plasticity term High 

Modified Plasticity index 30 

Volume change potential Medium 

Consistency index (%) 0.40 

Consistency term Soft 

Undrained shear strength inferred from SPT ’N’ values (kN/m2) 1) 10 

Strength term (inferred from SPT ‘N’ testing)1) Very Low 

Undrained Young’s modulus Eu (kN/m2) 2) 4000 

Drained Young’s modulus E’ (kN/m2) 3) 3200 
1) cohesive portion only – based on Stroud Factor of 5.0 
2) based on relationship Eu=400×Cu 
3) based on relationship E’=0.8×Eu 
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Table 9.3.  Summary of laboratory test results for Weald Clay Formation 

Soil parameters Range 

Moisture content (%) 17.4-30.5 

Liquid limit (%) 36-61 

Plasticity limit (%) 19-27 

Plasticity index (%) 15-36 

Plasticity term Intermediate-High 

Modified Plasticity index 15-36 

Volume change potential Low-Medium 

Consistency index (%) 0.67-1.24 

Consistency term Firm-Very Stiff 

Undrained shear strength inferred from SPT ’N’ values (kN/m2) 63-225 

Undrained shear strength measured by triaxial testing (kN/m2) 70-362 

Strength term (inferred from triaxial testing) Medium-Extremely High 

Undrained Young’s modulus Eu (kN/m2) 2) 20400-90000 

Drained Young’s modulus E’ (kN/m2) 3) 16320-72000 
2) based on relationship Eu=400×Cu 
3) based on relationship E’=0.8×Eu 

9.4. Geotechnical Assessment 

9.4.1. Proposed Development 
It is understood that the proposed development is to involve an extension of the existing 
building, and the addition of new residential blocks 3 to 5 storeys high.  
The information provided at this stage indicate that piles are the preferred foundation solution 
for proposed building loads, with anticipated SLS loads of around 300kN for columns at the 
edge of the structure, and up to 600kN for the internal columns. 

9.4.2. Key Geotechnical Hazards 
The key risks identified from the available ground investigation data are discussed below: 

Sudden lateral changes in ground conditions 

The investigation revealed both lateral and horizontal variability of the shallow soils, with 
variable composition of Made Ground across the site and localised presence of soft Alluvium 
(the surface of the Weald Clay Formation encountered at variable depths). 

Shrinkable clay soils 

The cohesive Alluvium and the Weald Clay Formation soils were found to be with Low to 
Medium volume change potential. 

Silt rich soils susceptible of loss of strength in wet conditions 

Variable and locally significant silt content in the Alluvium and the Weald Clay Formation. 
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Running sand at and below groundwater table 

The fine sands in the Alluvium and the Weald Clay Formation may become mobile in 
excavations and pile bores below the groundwater table. 

Existing sub-structures 

The existing building foundations and other obstructions could be present at shallow depths. 

Filled and Made Ground 

Made Ground was encountered across the entire site with thickness up to 3.20m. 

9.4.3. Foundations 
As stated above, given the significant depth of Made Ground and localised presence of soft 
Alluvium it is considered that spread footings are unlikely to be suitable for the development, 
and pile foundations taken to the underlying competent strata should be adopted at the site. 
However, as required, a range of allowable bearing capacities for traditional strip foundations 
constructed at variable depth has also been provided. 

Piled Foundations 
Recommendations for the design and construction of piled foundations in relation to the 
ground conditions are set out in Table 9.4 overleaf. 
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Table 9.4.  Summary of pile design and construction considerations  
Design/construction 

considerations Design/construction recommendations 

Pile type 

The construction of both bored and driven piles is considered technically feasible at 
this Site. 
Driven piles may not be suitable due to the vibration/noise/heave related issues 
associated with pile driving and from an environmental viewpoint where there is a risk 
of driving contaminated Made Ground soils below the groundwater table. 

Temporary casing 

Bored piles will require temporary casing throughout their depth due to the presence 
of groundwater within throughout the drilling depth. In order to overcome these 
issues, the use of continuous flight auger (CFA) injected bored piles can be adopted. 
Additionally, CFA piling is often the preferred technique on contaminated sites where 
controlled waters may be at risk. 

Soft Superficial 
Deposits 

For the purpose of assessing preliminary pile capacities the Made Ground material 
and the Alluvium deposits in the initial 6.10m bgl have been presumed not to 
contribute to the load-carrying capacity for the piles. In fact, it may be prudent to 
allow for the piles to be sleeved throughout the Alluvium (where present) to avoid 
mobilisation of negative skin friction, however, for final design purposes it will be 
necessary for the designer to consider this in more detail. 

Man-made 
obstructions 

The presence of buried sub-structures or other obstructions within Made Ground may 
lead to some difficulty during piling. It is recommended that once the proposed pile 
layout has been determined, pre-pile probing be carried out at each of the pile 
positions. Where buried obstructions are encountered, it will be necessary to either 
relocate the pile(s) or make allowance for removing the obstruction. 

Hard strata An allowance should be made for the presence of thin bands of claystone within the 
Weald Clay Formation. 

Pile design 
parameters for Weald 

Clay Formation 

Undrained shear strength cu 75 kN/m2 – at 6.00m bgl 
225kN/m2 – at 25.00m bgl 

Adhesion factor  0.5 

Bearing capacity factor Nc 9.0 

General parameters 

Global factor of safety 2.6 

Limiting end bearing pressure 11000 kN/m2 

Limiting shaft friction 110 kN/m2 

Limiting concrete stress 10 N/mm2 

Special precautions 
relating to bored pile 

shafts and bases 

Bored pile concrete should be cast as soon after completion of boring as possible 
and in any event the same day as boring.  
Prior to casting the base of the pile bore should be clean, otherwise a reduced safe 
working load will be required. Similarly, if the pile bore is left open the shaft walls may 
relax/soften, leading to a reduced safe working load. 

 
The design procedure for piles varies considerably, depending on the proposed type of pile 
and to a large extent on the method and care taken during their installation. It is, therefore, 
recommended that further detailed advice of a specialist-piling contractor be sought as to the 
most suitable type of pile for the prevailing ground conditions and also as to their lengths and 
diameters to support the required working loads. 
However, for illustrative purposes only, Table 9.5 overleaf provides likely working pile loads 
for traditional bored, cast-in-situ concrete piles of various diameters and lengths, based on the 
design parameters in Table 9.4. 
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Table 9.5. Illustration of typical pile working loads for bored cast-in-situ piles 
Typical pile working loads (kN) 

Depth of pile 
below existing 

ground level (m) 

Pile diameter 

300mm 450mm 600mm 750mm 

10 92 157 235 327 

15 216 351 503 674 

20 376 598 842 1110 

25 571 898 1253 1635 

It should be stressed that the above capacities do not take into consideration pile group effects 
which is more pronounced for a large number of closely spaced piles. 
Spread Foundations 
Recommendations for the design and construction of spread foundations in relation to the 
ground are given in Table 9.6. 
Table 9.6.  Summary of pile design and construction considerations  

Design/construction considerations Design/construction recommendations 

Founding stratum 
Weald Clay Formation - Medium strength, slightly silty, sandy clay 
(BH01 and BH02). 

Alluvium - Low to medium strength, silty clay (BH03a). 

Depth 

Foundations should be taken to a minimum depth of 1.00m below 
the final or existing ground level, whichever is lower, and at least 
0.20m into the founding stratum below any overlying Made Ground 
or to any greater depth required in respect of the special design 
considerations given below. 

Shrinkable soils 

Owing to the presence of shrinkable clay soils, foundations should 
be designed taking into account all the normal precautions, 
including minimum founding depths, to minimise the risk of future 
foundation movements in accordance with NHBC standards or 
similar. 

The findings of the ground investigation indicate that foundations 
should be designed for shrinkable soils of medium volume change 
potential. 

Variable founding soils 

Owing to the significant lateral and vertical variability of the 
founding strata, consideration should be given to incorporating 
appropriate reinforcement into the strip foundations to minimise the 
risk of future differential foundation movements. 

Construction considerations 

All foundation excavations should be inspected, and any Made 
Ground and soft, organic or otherwise unsuitable materials 
removed and replaced with mass concrete. 

The proposed founding stratum is a relatively silt-rich soil, hence 
susceptible to rapid softening once exposed. Hence all foundation 
excavations should immediately be blinded with concrete or the full 
foundation constructed. 

The anticipated bearing capacities for a range of widths for traditional strip / trench fill 
foundations and constructed at variable depths upon the Weald Clay Formation and Alluvium 
are given in Table 9.7 and Table 9.8, respectively. 
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Table 9.7: Illustration of allowable bearing capacities for traditional spread foundations (Weald 
Clay Formation) 

Allowable bearing capacity (kN/m2) 

Width (m) 
Depth (m bgl) 

3.00 4.00 5.00 

0.50 132 151 171 

0.75 129 149 169 

1.00 111 128 145 

 

Table 9.8: Illustration of allowable bearing capacities for traditional spread foundations 
(Alluvium) 

Allowable bearing capacity (kN/m2) 

Width (m) 
Depth (m bgl) 

3.40 4.00 5.00 

0.50 
35 

60 71 

0.75 59 70 

1.00 33 54 65 

The above bearing capacities includes a factor on bearing resistance of 3 against bearing 
capacity failure. Total settlements associated with the presumed bearing pressure are 
anticipated to be less than 25 mm. 
9.4.4. Foundation Works Risk Assessment. 
It is anticipated that a piling risk assessment report will be required for the development due 
to the following: 

• Type of foundation proposed has the potential to create preferential pathways for 
migration of leachable contamination to depth. 

• Depth of existing foundations (Len House & River Len Canal Wall).  

• Ground stability.  

• Significant number of services (including wide diameter culverts).  

9.4.5. Floor slabs 
Given the significant thickness of variable Made Ground across the site, ground floor slabs 
should be suspended if possible. 
9.4.6. Retaining Wall Design Parameters 
On the basis of the ground investigation information the following soil parameters in Table 9.9 
are recommended for retaining wall design purposes. 
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Table 9.9. Illustration of allowable bearing capacities for traditional spread foundations 
(Alluvium) 

Soil type CU 
(kN/m2) 

SPT ‘N’ 
value 

Unit weight 
(kN/m3) 

Short Term 
Characteristics 

Long Term 
Characteristics 

CU 
(kN/m2)  () c’ 

(kN/m3) ’ () 

Made Ground - - 181) - 221) - 221) 

Alluvium - 2 19 15 - 02) 232) 

Weald Clay Formation 

51 at 
surface; 
225 at 

25.00m bgl 

14 to >50 19.5 

51+7.9z 
where 

z-depth 
into clay 

- 22) 252) 

1) estimated values based on predominantly granular in nature 
2) presumed values – no drained analysis undertaken 

 
9.4.7. Roads and Hardstanding 
When formation levels have been established confirmatory CBR testing should be undertaken 
to ensure a sufficient thickness of suitable sub-base material is present. 
9.4.8. Excavations for foundations and services 
Given the inherent instability of the Made Ground and the Alluvium, it is recommended that 
excavation support systems are made available during the groundwork stage of the 
development.  
Man entry into any excavations should not be undertaken without provision of suitable shoring 
and support and dewatering or suitable regrading and battering of side slopes to safe angles. 
Confined spaces protocols for the Health and Safety of personnel should always be used 
where man entry into excavations is to be undertaken as low oxygen conditions have been 
proven beneath the Site. 
Groundwater was encountered at a minimum depth of 1.20m bgl and then struck again at  
17.00m bgl (BH01) and 25.10m bgl (BH03a) where it rose to 14.00m bgl, therefore, dewatering 
is likely to be required to facilitate shallow excavations. The cohesive nature of the soils 
encountered suggests that pumping from open sumps should be sufficient to keep the 
excavations reasonably dry. 
Excavation should be possible using conventional site plant. Breakers may be necessary to 
remove any concrete obstructions within the Made Ground. 
9.4.9. Chemical Attack on Buried Concrete 
This assessment of the potential for chemical attack on buried concrete at the site is based 
on BRE Special Digest 1: Concrete in aggressive ground, which represents the most up-to-
date guidance on this topic currently available in the UK.  
For the purposes of assessing the aggressive chemical environment of the site, the site should 
be considered as comprising brownfield and natural ground likely to contain pyrite. 
Based on testing results, Table 9.10 gives the characteristic pH, water-soluble and total 
sulphate content values for soils from each of the geological units and groundwater 
encountered on-site. 
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Table 9.10. Characteristic pH, water soluble sulphate and total sulphate values 

Stratum pH Water Soluble Sulphate (mg/l) 

Made Ground 8.5 400 

Weald Clay Formation 7.5 460 

Based on the results above and following the steps outlined in the BRE guidance, and 
assuming that disturbed ground will be minimised by the use of piled foundations, the 
recommended ACEC Classification is therefore AC-1 with a Design Sulphate Class of DS-1. 
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10. CONCLUSIONS AND RECOMMENDATIONS  

10.1. Summary 

Ecologia has been instructed by Classicus Estates to complete a Phase 1 & 2 Geo-
Environmental Assessment for the former Peugeot Site, Mill Street, Maidstone, ME15 6YD.  
The Site is located in the centre of Maidstone within a mixed commercial and residential area.  
It is understood the proposed redevelopment of the Site will comprised commercial units and 
residential dwellings without gardens.  
Historically the site has had several former uses including a Tannery, corn mill, engineering 
works, petrol station, and more recently as a car garage, including serving, repair etc and 
showroom. The garage and showroom buildings and equipment remain onsite although are 
currently disused. A number of AST’s and UST’s are also located on site associated with fuel 
filling points, petrol pumps, oil and oil waste storage.   
The geology underlying the Site comprises bedrock of Weald Clay Formation. The Atherfield 
Clay Formation bedrock is located beneath the north-eastern corner of the site, however, was 
not encountered during the investigation. The Weald Clay Formation bedrock is classified as 
an Unproductive Aquifer and the Atherfield Clay Formation as a Secondary B Aquifer. During 
the site investigation works, Alluvium was encountered beneath the Made Ground to the south 
east of the Site. The Site is located in a Drinking Water Protected Area for surface water. The 
Site is reported to be in a high flood risk area for Surface Water flooding. The nearest surface 
water feature is the River Len (classified as a main river) which runs along the southern 
boundary of the Site and in part is culverted underneath the south-east of the Site.  
Intrusive investigation works were conducted between the 8th and 15th of December 2020 
comprising deep boreholes and shallow trial pits. One (1No.) subsequent groundwater 
monitoring round was completed on the 18th January 2021. 
 

10.2. Conclusions 

10.2.1. Environmental 
In summary: 

• Made Ground was encountered across the entire Site from ground level to 3.20m bgl 
comprising concrete, flint, ceramics, wood and metal rebar.  

• A moderate odour of hydrocarbons was detected within the Made Ground of all 
locations between 0.15m bgl and 3.20m bgl, dissipating in the Natural Ground. 

• Six (6No.) USTs were uncovered, and investigation was targeted within this area. Very 
high PID readings (1,200ppm) were recorded from each associated inlet pipe indicting 
that the fluid contained hydrocarbons (petrol / diesel).  

• Water samples were collected from pipework connected to the six (6No.) USTs during 
the investigation works. Laboratory analysis identified this fluid as being heavily 
contaminated with phenols, heavy metals, PAHs, TPH, MTBE and BTEX compounds 
as well as cyanide to lesser extent.  

• Results of this initial investigation of the six (6No.) UST’s indicates these have not been 
fully decommissioned. Therefore, it is likely the associated infrastructure pipework also 
remains.   
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• A further larger UST potentially exists to the south west area, as well as two (2No.) 
further UST’s adjacent to the South eastern corner of Len House building. The 
condition of these three (3No.) UST’s are unknown. 

• Visual and olfactory contamination was observed in TPex-03, a strong odour of diesel 
fuel and the presence of a visible hydrocarbon sheen was noted on the soil and 
groundwater.  This trial pit is located in close proximity to the two (2No.) UST’s in south 
east.   

• The results of the site investigation identified soil contamination in exceedance of 
screening values for a Residential without Home Grown Produce end use. These 
included beryllium, lead, benzo(a)anthracene, chrysene, benzo(b)fluoranthene, 
benzo(a)pyrene, dibenz(a,h)anthracene and TPH-CWG – Aliphatic >EC10 – EC12.  

• Asbestos was identified as Chrysotile loose fibres at one exploratory location onsite – 
TPex-05 in the northern central part of the Site. 

• Laboratory analysis recorded elevated concentration of leachable heavy metals; 
copper, lead, nickel and zinc.  

• Groundwater monitoring results also identified elevated levels of cadmium, chromium, 
copper, nickel and zinc. 

An outline Conceptual Site Model (CSM) has been developed based on the relevant findings 
of this Intrusive Ground Investigation and on the conservative assumption of a future 
residential without plant uptake scenario: 
Onsite Sources: 

• Future Site Users: 

• High risk from inhalation of indoor vapours and gas associated with USTs and 
potentially contaminated shallow soils. 

• Moderate risk in relation to the inhalation of outdoor vapour associated with USTs 
and potentially contaminated shallow soils. 

• Moderate risk from direct contact, ingestion and/or dust inhalation from TPH, PAH 
and asbestos contaminated Made Ground in any future landscaped areas.  

• Unproductive Aquifer: 

• Moderate risk for the potential leaching of heavy metals associated to the Made 
Ground and potential UST’s contamination. 

• High risk associated with vertical and lateral migration to groundwater due to the 
UST’s contamination source and potential contamination within these areas.  

• A piling risk assessment is recommended to be undertaken to assess risks to 
control waters from creation of preferential pathways. 

• River Len: 

• High risk in relation to surface water runoff from the Site, onsite drainage 
potentially directly discharged into the river and existing on site contamination 
sources. 

• High risk associated with shallow groundwater migration potentially in continuity 
with the river, and existing on site contamination sources. 

• A piling risk assessment is recommended to be undertaken to assess risks to 
control waters from creation of preferential pathways. 
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• Buildings and infrastructure: 

• High risk in relation to gas accumulation in confined spaces due to High PID 
readings and hydrocarbons identified in site investigation. A piling risk assessment 
is recommended to be undertaken to assess risks to construction workers/ future 
site users from creation of preferential pathways. 

• High risk associated with new services and plastic supply pipes due to existing 
contamination sources on site. 

• Low risk in relation aggressive ground conditions due to the low sulphate levels 
recorded onsite.  

Offsite Sources: 

• Electricity Substations: 

• Moderate risk associated with lateral migration of PCBs onto the Site from offsite 
Electricity Substations.  

10.2.2. Geotechnical 
• The Made Ground material is considered unsuitable for foundations without significant 

ground improvement / stabilisation works. 
• The Alluvium identified in BH03A to a depth of 6.10m bgl comprises very low strength 

sandy clays and is not recommended for foundations. 
• Pile foundations (driven, bored or cast in-situ) are the most suitable foundation type for 

the site. Further detailed advice of a specialist-piling contractor should be sought as to 
the most suitable type of pile and a piling risk assessment undertaken.   

• If bored piles are used, temporary casing may need to be considered due to the 
presence of localised shallow groundwater. 

• Allowance for sleeving of the piles through the Made Ground and Alluvium may be 
prudent to negate the risk of negative skin friction however this should be assessed 
further by the designer. 

• Man-made materials were encountered during the investigation. Pre-pile probing is 
recommended through Made Ground.  

• An allowance for chiselling thin ‘rock’ bands in the Weald Clay Formation may also be 
required. 

• Loadings of 300kN of columns at the edges of the structure and 600kN for internal 
columns are anticipated. 

• Calculated pile working loads are illustrative and do not take into account pile group 
effects. This should be assessed by the designer before finalising pile foundation 
parameters. 

• Piling working loads of 92-327kN are anticipated for the Weald Clay Formation at 
10.0m depth (dependent on final pile diameter) increasing to 216-674kN at 15.0m 
depth. 

• Piled foundations of 450-750mm diameter extending into the deeper Weald Clay 
Formation at 20.0m should be considered with indicative pile working loads of between 
598kN (450mm diameter pile) and 1110kN (750mm diameter pile). 

• The pavement sub-grade condition at the time of construction should be confirmed by 
testing at the final formation level by in situ CBR testing. 
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• It is recommended that beam and block flooring is to be incorporated into the proposed 
design due to the presence of Made Ground up to 3.20m deep. 

It is anticipated that a piling risk assessment report will be required for the development due 
to the following: 

• Type of foundation proposed has the potential to create preferential pathways. 

• Depth of existing foundations (Len House & River Len Canal Wall).  

• Ground stability.  

• Significant number of services (including wide diameter culverts).  

10.3. Data Uncertainties 

The current condition of the identified six (6No.) USTs are unknown at this stage. All of the 
tanks have been identified as containing contaminated water/fluid within connecting pipework. 
A further three (3No.) UST’s have not been uncovered. All tanks require decommissioning by 
qualified specialists with a structural survey of their condition. Only when the USTs have been 
fully decommissioned and assessed as structurally sound should further site investigation 
works be undertaken to determine whether there is any associated contamination and 
potential risk to Human Health and controlled waters.  
No reliance can be placed on 3rd party reports referred to herein, and reference only is made 
to supplement the findings of the Ecologia ground investigation works and subsequent 
findings. 
A full structural assessment of proposed new buildings should be undertaken by competent 
person at detailed design level prior the commencement of any construction works. 

10.4. Recommendations 

In consideration of the data uncertainties, further works are expected as part of any future 
development and to refine the contaminated land risk assessment.  This is expected to 
comprise: 

• All nine (9No.) tanks to be identified and decommissioned, the structural condition to 
be surveyed by suitably qualified specialists.  

• Following this, further excavation and investigation within the areas of all tanks to be 
undertaken. This will enable delineation of any potential contaminants associated with 
the nine (9No.) USTs identified on the historical plans. 

• Further gas and groundwater monitoring should be included as part of the investigation 
works.  

• Above ground storage tanks should also be fully decommissioned, and other historical 
areas of potential contamination sources assessed / validated as part of 
decommissioning / remedial works for the site development.    

• A Remediation Strategy is required which will detail the remedial and verification 
measures required to remove potential ongoing sources of contamination and ensure 
the site is suitable for the prosed end use, mitigating risks to both human health and 
controlled waters. 
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