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1.3 Scope of Work 
 
To perform an exploratory assessment of the site in accordance with the principles and 
requirements of DEFRAs ‘Contaminated Land Statutory Guidance’ (2012), BS10175 –‘Investigation of 
Potentially Contaminated Sites’, BS5930:2015 ‘Code of practice for ground investigations’ and BS EN 
1997 ‘Geotechnical Design’, the following tasks were undertaken: 
 
Desk Study: 
 
 Collection of site records. 
 Study of existing geological, hydrogeological and historic maps of the area. 
 Consultation of environmental databases, including records held by the local authority (where 

available). 
 Review of proposed development plans. 
 Development of a Conceptual Site Model (CSM) and Preliminary Risk Assessment. 
 
Intrusive Investigation: 
 
 Site walkover, inspection of any visual evidence of contamination at the site, obtaining 

photographic records. 
 Health and safety briefing / site supervision. 
 Drilling of five window sample boreholes to a maximum depth of 3.0m below ground level 

(bgl). 
 Recording of ground conditions including inspection of samples for visual and olfactory 

contamination, and laboratory analysis of selected representative samples. 
 
Reporting: 
 
 Data collection 
 Interpretation of data including completion of Generic Quantitative Risk Assessment 
 Reporting. 
 
The findings and conclusions of these investigations are presented in the following sections. 
 

1.4 Limitations and Constraints 
 
The purpose of this report is to present the findings of a soil sampling investigation conducted at 
the location(s) specified.  When examining the data collected from the investigations made during 
the assessment, Environmental Protection Strategies Ltd (EPS) makes the following statements: 
 
No investigation method is capable of completely identifying all ground conditions that might be 
present in the soil or groundwater under a site.  Where outlined in our report, we have examined 
the ground beneath a site by constructing a number of boreholes and / or trial pits to recover soil 
and / or groundwater samples.  The locations of these excavations and sampling points are 
considered to be representative of the condition of the whole site subsurface however, ground 
conditions are naturally variable and it may be possible that the conditions encountered may differ 
to those found during the investigation. 
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No visible evidence of Japanese Knotweed was identified during the site walkover.  However this 
plant can be difficult to identify in the early stages of growth and therefore it is not always possible 
to identify its’ presence at certain times of the year.  For this reason, EPS cannot confirm that 
Japanese Knotweed rhizomes do not exist and it is recommended that if it is suspected that this 
species, or other similarly invasive plants are present at the site, a specialist contractor should be 
commissioned to make a detailed assessment. 
 
This report does not include specific investigation for the presence of Potential Asbestos 
Containing Material (PACM). Specialist contractors should be commissioned to make detailed 
assessments and recommendations if these materials are suspected. 
 
The investigation was carried out to assess the significance of contamination resulting from the use 
of the site as identified in this report.  Unless EPS has otherwise indicated, no assessment of 
potential impact of any other previous uses has been made. 
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 Mapping from the early 1900s showed residential housing along Station Road and Blyth Road, 
partially occupying the study area, with a larger structure to the west of the dwellings. 
Notable amounts of residential development had occurred around 250m to the south and 
600m north, in addition to a Methodist church around 500m southeast up to the brickworks in 
the east, which had had associated sand pits infilled and been replaced by the Grand Hotel. The 
corn mill and timber yard were also replaced by residential housing, and the sand pit 145m 
and gravel pit around 780m north had both been infilled. A water works was present 400m 
southwest and a sewage outfall works around 500m west. 

 By the late 1920s further residential developments were noted to the south and east around 
250m and the north from 500m beyond this. During this time both the ‘Smithy’s’ were no 
longer labelled, the gravel pit 570m southwest had been infilled and the sewage outfall works 
showed a sewage treatment tank. From the late 1930s residential development was shown 
along North Road, Pier Avenue, Hotson Road and St Edmund’s Road. 

 Mapping from the early 1970s showed the site to contain a structure labelled bus station, while 
the remainder of the site was labelled as a garage. The remaining gas holder from the 
neighbouring gas works had been removed and replaced by Crick Court, while the ‘goods 
shed’, station and rail line had been dismantled, and replaced by a police station and fire 
station with tanks labelled on site. A factory is shown 80m east, depository’s 120m southeast 
and 195m south (of which one becomes a surgery during the 1980s), and a mattress factory 
205m southeast (which becomes a store in the late 1980s). The surrounding area showed 
notable residential developments between Wangford Road and Lowestoft Road in the north, 
and north of Three Marsh Lane and Gorse Road. A sand and gravel pit infilled with water was 
located 700m northwest, with a ‘new’ sand and gravel pit, within the position of a former 
gravel pit 570m southwest. The expansion of the sewage works with two sewage treatment 
tanks was also noted.  

 By 1995 the bus station was no longer labelled, and by the early 2000s the sand and gravel pit 
in the west was no longer present, and the sand and gravel pit in the northwest had been 
partially infilled, with residential developments, where part of the water filled pit had been 
retained, while the ‘new’ street was called Lakeside Park Drive. 

 No further significant changes were noted for the remainder of the historical period. 
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 Contaminants of concern may be associated with the nearby dismantled railway line, located to 
the north of the site.  However, this feature was located down hydrological gradient of the site 
and with the current use of land and redevelopment as a police and fire station, the risks are 
therefore not considered to be present and are not considered as plausible sources of 
contamination.  

 Suspected Asbestos Containing Materials are present on site.  These materials need to be 
removed in accordance with current best practice. 

 
The following diagram provides an illustration of the plausible contaminant linkages that may be 
active at the site and which may need further investigation or control to ensure safe development: 
 

Illustrative Conceptual Site Model 
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4 SUMMARY OF INTRUSIVE INVESTIGATIONS 
 
Intrusive ground investigations were undertaken on the 4th April 2018 in accordance with EPS 
standard operating procedures, copies of which will be made available on request.  A summary of 
all site activities is presented in the following sections: 
 

4.1 Exploratory Hole Locations 
 
Exploratory hole locations were selected through consideration of the potential contaminant 
linkages identified through the Phase I Desk Study, the proposed development layout, the location 
of below ground utilities as well as operational and health & safety considerations. 
 
Five window sample boreholes (WS01 – WS05) were drilled at the site to a maximum depth of 
3.0m bgl using a track-mounted window sampler rig. However, at position WS05 a possible deep 
historic groundwater well/chamber was uncovered, after the first 0.0-1.0m bgl core run consisted 
of 0.50m of brick rubble. The depth of this feature was measured at a depth of 2.60m.  
 
A borehole location plan is presented as Figure 4. 
 

4.2 Field Testing & Soil Sampling 
 
Each borehole was logged for ground conditions encountered and inspected for any physical 
evidence of contamination, such as soil staining, odour and the presence of separate phase liquids 
on a precautionary basis.  Borehole logs are presented in Appendix G. 
 
Where potentially volatile organic compounds are suspected, EPS carries a Photoionisation 
Detector (PID), which can be used to measure the relative concentrations of vapour associated 
with soil samples collected from different depths and locations at the site.  
 
In these circumstances, soil samples will be placed into plastic bags, sealed, shaken and then 
allowed to rest for a few minutes to allow time for volatile vapour to accumulate in the air trapped 
within the bag. 
 
The PID probe will then be used to pierce the bag and sample the air above the soil to measure the 
concentration of volatile compounds that have accumulated.  PID readings are only used to 
provide EPS with a basic means to quantify areas of volatile organic compound in the field to help 
guide the investigation. As potentially volatile organic compounds, specifically including 
petroleum hydrocarbons, were identified in the conceptual site model, PID readings were 
collected during this intrusive investigation.  These readings are included on the borehole logs 
presented as Appendix G and the results are discussed further in later sections.  
 
A laboratory testing schedule is included as Table 1. 
 

4.3 In-Situ Geotechnical Testing 
 
Standard or cone penetration tests (SPT / CPT) were carried out in all materials using an 
automatic trip hammer.  The number of blows required to advance a standard split spoon, (or 
solid 60o nose cone for the CPT test) over the final 300mm of a 450mm total drive was recorded 
and is shown on the borehole records at the penetration resistance (“N” value). 
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4.4 Laboratory Testing 
 
Samples obtained for analysis of identified contaminants of concern were submitted to Exova Jones 
Environmental of Flintshire, who hold appropriate UKAS / MCERT accreditation for the required 
testing.  Samples were transported in laboratory supplied containers and delivered to the 
laboratory by approved courier. 
 
Geotechnical testing was undertaken by Soil Property Testing, Huntingdon, a UKAS accredited 
laboratory.  Copies of chain of custody documentation are held by EPS and will be made available 
on request. 
 

4.5 Soil Gas Monitoring 
 
Two rounds of ground gas monitoring were undertaken following completion of the site works on 
the 4th April 2018 to measure the presence and concentration of ground gas (including carbon 
dioxide, oxygen and methane) and organic vapour using a GFM 435 gas analyser, PID and flow 
meter to provide indicative information on the on-site migration of ground gas and organic 
vapour. 
 
The results of gas monitoring are presented in Table 3. 
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7 ENVIRONMENTAL APPRAISAL  
 
The following section outlines the approach applied to assessing the risks posed to human health and 
controlled waters through a Generic Quantitative Risk Assessment, then identifies any sample results 
found by this investigation which warrant further consideration. 
 

7.1 Human Health 
 

7.1.1 Land Use Setting 
 
It is understood that the site will be redeveloped for a mixed-use development consisting of flexible 
office space, retail units, along with two residential flats and potential areas of soft landscaping, 
although it currently appears that these will be in the form of above ground planters.  In order to 
screen laboratory data for concentrations of contaminants in soil with potential to cause harm to 
human health in these soft landscaped areas, relevant generic screening values most applicable to this 
land use have been utilised. A land use setting of Commercial, has been adopted as it is considered the 
most representative, at this time.  Should the proposed land use or development plans change, then 
this will need to be reviewed. 
 
The technical framework used to derive DEFRA’s Category 4 Screening Levels (Policy Companion 
Document ‘SP1010: Development of Category 4 Screening Levels for Assessment of Land Affected by 
Contamination’) outlines the relevant factors for determining land use selection in the application of 
the screening levels and the following key considerations have been taken into account. 
 

7.1.2 Generic Screening – Soils 
 
The technical framework used to derive the assessment criteria and the documents in which they are 
published are summarised as follows: 
 
 EA Science Reports (SC050021/SR2, SC050021/SR3, and SC050021/SR7) 
 EA Soil Guideline Value Science Reports 

 Suitable For Use Levels (S4ULs) for Human Health Risk Assessment – LQM and CIEH (2015) 
 Soil Generic Assessment Criteria for Human Health Risk Assessment - EIC/AGS/CL:AIRE (2010) 
 
Category 4 Screening Levels (C4SLs) provide generic suitable for use screening values for common 
contaminants in a variety of land uses and are also utilised as appropriate generic screening criteria. 
 
In the absence of any commonly accepted UK generic screening values for cyanide in soil, reference 
to the former Dutch Intervention Value of 20mg/kg has been made. 
 
A summary of the screening criteria and the methodology used to derive them is included in 
Appendix J. 
 

7.1.3 Assessment of Results   
 
The results of the screening process for on-site human receptors show that generic screening criteria 
representative of minimal or low risk levels for human health in a commercial setting were not 
exceeded for any of the contaminants of concern. 
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In terms of risks to controlled waters, EPS has reviewed the nature, distribution and origin of the 
identified contamination in the context of the site and it is considered that the shallow soils are not 
considered to represent an unacceptable risk to controlled waters and further control measures / 
remedial action is not considered necessary. 
 

7.4 Management of Contaminated Land 
 
In accordance with the Model Procedures for Management of Land Contamination (Contaminated 
Land Report 11), the risks identified by this work will require further assessment unless control 
measures are implemented.  Recommended control measures are outlined in Section 8, below, and a 
summary of the approach outlined in CLR11, marking the work already completed under the risk 
assessment phase, is presented as a flow diagram in Figure 5 of this report. 
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8 RECOMMENDATIONS 
 

8.1 Geotechnical 
 

a) It is recommended that the precise locations of the historic USTs, well/chamber and on site 
drainage be established, potentially using ground penetrating radar (GPR) survey techniques, 
in order that the impact on foundations and services can be more accurately assessed. 

 
8.2 Environmental 
 

b) It is recommended that a minimum of 300mm of certified clean imported soil is placed across  
proposed soft landscaped areas (if these are to be included) for the development (it is 
recognised that some material may have to be removed to achieve this thickness). Although 
this recommendation is the not the result of contamination, a nominal thickness such as this 
would be required to ensure an adequate growing medium and compliance with Building 
Control/Approved Inspector (NHBC) requirements, so the recommendation should not be 
seen as onerous but will require verification as outlined below.  

 
All imported topsoil / subsoil for use within areas of soft landscaping should be accompanied by 
appropriate laboratory analysis to demonstrate its’ chemical and physical suitability for use.  The 
analysis should include Total Petroleum Hydrocarbons, Asbestos, Speciated Poly-cyclic Aromatic 
Hydrocarbons and Metals and should also comply with the relevant physical parameters outlined 
within the British Standard BS 3882:2015 ‘Specification for topsoil and requirements for use’.  
 
It is also recommended that once the proposed cover system is in place, verification of the site is 
undertaken to confirm that the thickness of cover material, as advised in this report, is correctly 
installed. This verification / Closure process is typically required to satisfy any remaining 
contamination conditions on the planning permission. EPS can undertake the necessary verification 
works if required, a proposal for these works will be provided upon request. 
 
c) It is recommended that when the underground storage tanks (USTs) are appropriately 

decommissioned and removed, along with any accompanying contaminated soils associated 
with the USTs, a formal validation of the underlying and surrounding soils is undertaken. The 
historic USTs precise locations will need to be established, for which ground penetrating radar 
(GPR) survey techniques may represent a practical way forward, (as an aid to physical 
investigation with a mechanical excavator, which could damage the tanks with associated 
health and safety and environmental risks). 

 
The following recommendations are also made in relation to safe development at the site: 

 
 In order to reduce potential risks from linkages associated with ingress of contaminants to 

underground water supply pipework, aluminium barrier pipework meeting Water Industry 
Standard 4-32-19 and associated fittings should be used subject to agreement with the local 
water company.  If other pipework is preferable, more detailed testing may be required in 
accordance with UK Water Industry Research Report 10/WM/03/21 - "Guidance For The 
Selection Of Water Supply Pipes To Be Used In Brownfield Sites" (2010). 
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 Should any palpable evidence of unexpected contamination be encountered during the 
redevelopment work, it should be reported to EPS so that an inspection can be made and 
appropriate sampling and assessment work carried out, a method statement for this is provided 
as Appendix K. 

 
 All waste materials potentially containing asbestos should be disposed of with the appropriate 

duty of care in accordance with the Control of Asbestos Regulations (2012), prior to any 
groundworks commencing.   
 

It is recommended that a copy of this report be provided to the Environmental Health Department 
of Suffolk Coastal and Waveney District Councils so that the information may be incorporated into 
their land quality records and used to support the current planning application. It is assumed that 
the Council will require verification for the installation of the recommended control measures 
prior to discharging the relevant planning condition. 
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APPENDIX A 
 
 

Selected Site Photographs 
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Photo 1: Photograph of the site, facing south. Photo 2: Photograph of the site, facing north from WS04. 

  

Photo 3: Photograph highlighting six manhole covers with 
four potential tank locations. 

Photo 4: Photograph showing seven manhole covers with 
three further potential tank locations. 

  

Photo 5: WS01 core run 1.0-2.0m. Photo 6: WS04 core run 0.0-1.0m. 
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APPENDIX B 
 
 

Proposed Development Plan 
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APPENDIX C 
 
 

Surrounding Land Use 
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APPENDIX D 
 
 

Geological Context 
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APPENDIX E 
 
 

Groundwater Vulnerability and Flood Maps 
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APPENDIX F 
 
 

A Selection of Historic Maps 
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APPENDIX G 
 
 

Site Specific Borehole Logs 



Borehole Log
Borehole No.

WS01
Sheet 1 of 1

Project Name: Station Road/Blyth Road
Project No.
UK18.3076

Co-ords: -
Hole Type

WLS

Location: Southwold Level:
Scale
1:21

Client: Ingleton Wood Dates: -
Logged By

Remarks

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.16

0.75

3.00

Level
(m) Legend Stratum Description

CONCRETE

MADE GROUND - Greyish brown gravelly 
SAND. Gravel is fine to medium rounded to sub-
rounded clinker, chalk-fill and sandstone. Grey/
black staining noted.

Brownish orange gravelly medium dense SAND. 
Gravel is fine to medium rounded to sub-rounded 
flint, quartz and sandstone.

....very gravelly.

....gravelly.

Gravel is fine to coarse rounded to angular.

....dense.

....very gravelly.

End of borehole at 3.00 m

1

2

3

4

0.40 ES
PID=0

1.00 D
1.00 ES
1.00 N=26 (11,/6,7,6,7)

PID=0

1.60 D

2.00 N=52 
(14,/11,15,14,12)

2.20 D









Borehole Log
Borehole No.

WS05
Sheet 1 of 1

Project Name: Station Road/Blyth Road
Project No.
UK18.3076

Co-ords: -
Hole Type

WLS

Location: Southwold Level:
Scale
1:21

Client: Ingleton Wood Dates: -
Logged By

Remarks

Well Water 
Strikes

Samples and In Situ Testing

Depth (m) Type Results
Depth

(m)

0.07

0.45

1.00

2.60

Level
(m) Legend Stratum Description

CONCRETE
Poor recovery

MADE GROUND - brownish red brick rubble.

Void

End of borehole at 2.60 m

1

2

3

4
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Laboratory Results – Environmental
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APPENDIX I 
 
 

Laboratory Results – Geotechnical 
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APPENDIX J 
 
 

Generic Screening Criteria  



EPS Generic Quantitative Risk Assessment

Minimal Risk Generic Screening Criteria - Residential Land Use (without homegrown produce)

LGwRP HGwRP LGwRP HGwRP
Unit
Arsenic 40 n/c n/c 50 10
Cadmium 85 n/c n/c 5 5
Chromium III 910 n/c n/c 250 50
Chromium VI 6 n/c n/c n/c n/c
Copper 7100 n/c n/c 28 28
Mercury (elemental) 1.2 n/c n/c 1 1
Nickel 180 n/c n/c 200 50
Lead NA n/c n/c 250 10
Selenium 430 n/c n/c 10 10
Zinc 40000 n/c n/c 500 500

Benzene 0.38 0.252 0.008 30 1

Toluene 880 (869)* 1.17 1.17 50 50

Ethylbenzene 83 15.0 10.0 300 200

Xylene (para) 79 0.885 0.885 30 30

MTBE# 73 0.138 0.0276 75 15

Benzo(a)Pyrene 3.2 10 1.44 0.7 0.1

Naphthalene 2.3f 0.934 0.02 10 0.1

Dibenz(ah)anthracene 0.31 n/c n/c n/c n/c

Aliphatic C5-C6 42 5.27 1.05 50 10

Aliphatic C6-C8 100 23.2 4.64 50 10

Aliphatic C8-C10 27 175 35.1 50 10

Aliphatic C10-C12 130(48)* 1380 276 50 10

Aliphatic C12-C16 1100(8.48)** 27500 5490 50 10

Aliphatic C16-C35 65000 (8.48)** 3.46E+06 6.91E+05 50 10

Aromatic C8-C10 47 8.74 1.75 50 10

Aromatic C10-C12 250 13.8 2.76 50 10

Aromatic C12-C16 1800 27.5 5.5 50 10

Aromatic C16-C21 1900f 86.9 17.4 50 10

Aromatic C21-C35 1900f 690 138 50 10

Notes:

Soil Targets

Groundwater Targets

Contaminant Human Health

Soil Targets Groundwater Targets
Controlled WatersControlled Waters

mg/kg ug/l

LGwRP - Low Groundwater Resource Potential

* = S4UL exceeds vapour saturation limit (in brackets)

Targets for Human Health have been taken from S4ULs 'Suitable For Use Levels for Human Health Risk Assessment' – LQM and CIEH (2014) 
derived using standard sandy loam soil with 1% SOM, except (#) = EIC/AGS/CL:AIRE GAC 'Soil Generic Assessment Criteria' (2010) . For sites 
where ground conditions differ significantly from sandy loam or site-specific SOM and pH are available, the generic human health targets may be 
revised.

HGwRP - High Groundwater Resource Potential

Work carried out to calculate generic screening criteria for concentrations of contaminant in groundwater with respect of risks to Human Health has 
generally found that criteria far exceed (by at least 2 orders of magnitude) those listed for the protection of either LGwRP and HGwRP receptors.  
On this basis, the above Groundwater criteria are also considered protective of human health and further evaluation of these risks should be 
considered alongside any detailed quantitative risk assessments carried out for groundwater on a site specific basis.  

f = Oral, dermal and inhalation exposure compared with oral HCV N/C = Not Calculated
** = S4UL exceeds solubility saturation limit  (in brackets)

For HGwRP, targets have been taken as UKDWS where available, with the exception of Copper and Zinc where the EQS is lower than the DWS 
and therefore the EQS has been used as the groundwater target. For Ethlylbenzene the upper WHO ATO limit has been used. For Toluene and 
Xylene, the WHO ATO limit is higher than the EQS and so the lower value has been taken. For MTBE the taste threshold has been taken.          

Targets for Controlled waters have been derived using EA Remedial Targets Worksheet (v3.1) - using standard Sandy Loam ground conditions as 
described in Science Report SC050021/SR3, assuming no degradation for a 10m compliance distance with criteria of EQS or UKDWS for LGwRP 
and HGwRP respectively (see notes for GW targets).

For LGwRP, targets have been taken as Freshwater EQS where available. For Ethylbenzene and BaP the WHO Health limit has been used and for 
MTBE and individual TPH fractions a 5 times multiplier of taste threshold and UKDWS has been taken repectively. 
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EPS Generic Quantitative Risk Assessment

Low Risk Generic Screening Criteria - All Land Uses

With Home Grown Produce Without Home Grown Produce Residential Parks

Unit
Arsenic 37 40 49 640 79 168
Benzene 0.87 3.3 0.18 98 140 230
Benzo(a)pyrene 5 5.3 5.7 76 10 21
Cadmium 26 149 4.9 410 220 880
Chromium (VI) 21 21 170 49 23 250
Lead 200 310 80 2330 630 1300

Notes:

Contaminant
Residential

mg/kg

Targets for Human Health have been taken from available Category 4 Screening Levels (C4SLs) for assessment of land affected by contamination issued by DEFRA in December 2013.

Commercial

Soil Targets

Public Open Spaces 
Allotments
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METHOD STATEMENT  
 

ACTIONS TO BE TAKEN IN THE EVENT OF DISCOVERING UNEXPECTED 
CONTAMINATION DURING INTRUSIVE GROUNDWORKS 

 
If at any point during intrusive groundworks at a site, evidence of unforeseen contamination is 
encountered in the form of significant noxious odours, discolouration, or instability within soils or sheen/ 
discolouration in groundwater, the following actions will be taken: 
 

• Intrusive works in the immediate area of the impacted ground will be suspended and the continuation 
of work in other areas of the site will be considered within the context of the site specific health & 
safety plan. 

• Environmental Protection Strategies Ltd (EPS) will be contacted and appraised of the situation so that 
arrangements can be made to characterise the impact and determine what action may be necessary in 
addition to the scheduled site works. Where possible / health & safety plan permits, digital 
photographs of the impacted ground will be taken and emailed to EPS at the address below to assist in 
the initial assessment. 

• It may well be necessary for EPS to attend site to undertake visual inspection and obtain samples for 
field and/or laboratory analysis, although the actions taken will be dependent on the nature of what is 
encountered.  

• In cases where EPS consider the unforeseen contamination likely to pose a significant risk of 
significant harm to adjacent site users or local environmental receptors, the local authority and the 
Environment Agency will be informed of the situation and the actions being taken. 

• Once appropriate action has been agreed and undertaken, a written summary will be produced by 
EPS for submission to the Local Authority, (and where relevant, the Environment Agency) in 
accordance with planning requirements. The submission will include details of work undertaken, 
analytical results of investigative and validation samples obtained and conclusions and 
recommendations for any further actions considered necessary. 

• Where regulatory bodies have been involved, site works should only recommence following their 
agreement and in all cases should only recommence when the site manager considers it safe to do so 
within the context of the site specific health & safety plan. 

 
EPS Contact Details: 
 

 Director Tel:   
 Director Tel:   

 Director Tel:   
 
Email: info@epstrategies.co.uk (Automatically forwarded to the above and office based personnel.) 
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