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1 Introduction 

1.1 Terms of Reference 

Arcadis Consulting (UK) Limited (Arcadis) was commissioned by the Homes England (formerly Homes and 
Communities Agency) (“the Client”) to compile a remediation method statement for the Phase 2 development 
of Northstowe development site in Cambridge, (“the Site”). 

Condition 17 of the planning conditions states the following; 

“Unless otherwise agreed in writing, no development other than agreed enabling works, approved by this 
planning permission, shall commence on any sub-phase until a remediation strategy that includes the 
following components to deal with the risks associated with contamination on that sub-phase (unless the 
strategy states any remedial actions should be applicable across phases) has been submitted to and 
approved, in writing, by the Local Planning Authority: 

1. A Preliminary Risk Assessment (PRA) including a Conceptual Site Model (CSM) of that phase of the 
site indicating potential sources, pathways and receptors, including those off site. 

2. The results of supplementary investigation and recording of contamination as recommended in the 
Northstowe Phase 2 Geo Environmental Assessment and Outline Remedial Strategy Report (dated 
August 2014) and a detailed risk assessment, including a revised CSM. 

3. Based on the risk assessment in (2) an options appraisal and Remediation Method Statement giving full 
details of the remediation measures required and how they are to be undertaken. The Remediation 
Method Statement shall include a plan providing details of how the remediation works shall be judged to 
be complete and arrangements for contingency actions. The plan shall also detail a long term 
monitoring and maintenance plan as necessary. 

4. If, during development, including the remediation phase, contamination not previously identified is found 
to be present at the site then no further development (unless otherwise agreed in writing with the Local 
Planning Authority) shall be carried out until the developer has submitted a supplementary Remediation 
Method Statement detailing how this contamination shall be dealt with and obtained written approval 
from the Local Planning Authority. The contamination shall be remediated in accordance with the 
approved supplementary Remediation Method Statement. 

5. No development shall be brought into use or occupied on any sub-phase until a verification report 
demonstrating completion of works on that sub phase as set out in the Remediation Method 
Statement(s) (parts 3 and 4 above) have been completed. The verification report shall be submitted to 
and approved in writing by the Local Planning Authority, and demonstrate that the land is suitable for 
the proposed end use. The long term monitoring and maintenance plan in (3) shall be updated and be 
implemented as approved.” 
 

Items 1 and 2 of the above planning condition have been delivered, as discussed in Section 1.4 below. 

This Remediation Method Statement document is in response to item 3 above and to provide details of a 
watching brief protocol required in item 4. 

Item 5 will be undertaken once the remedial works have been completed. 

This method statement provides a pragmatic and sustainable approach to remediation for the site.  It takes 
due cognisance of the background levels of compounds found within the soils across the site.  Remedial 
targets are provided for soils to be protective to human health and groundwater.   

The Northstowe development includes several different proposed land uses and to be consistent with the 
previous Arcadis reports, this Remediation Method Statement uses the same Land Use (LU) terminology.  
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The land uses were derived based on their historic and proposed land uses.  A plan showing the different 
land uses (LU) is included in Appendix A. 

1.2 Limitations 

This report has been prepared for the client in accordance with the terms and conditions of appointment. 

Arcadis cannot accept any responsibility for any use of or reliance on the contents of this report by any third 
party. The copyright of this document, including the electronic format shall remain the property of Arcadis. 

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

The intrusive ground investigation undertaken to date has been designed to provide a reasonable coverage 
across the whole site, with a bias toward locations or zones considered more likely to have had the potential 
for anthropogenic contaminative impacts to occur. However, sub soils are by their nature hidden from view 
and no investigation can be exhaustive to the extent that all soil contamination is revealed. The site has a 
long history as an airfield / base and therefore conditions may be present beneath the site that are not 
identified by exploratory holes deployed, such as narrow linear features or isolated pockets of differing 
ground conditions that may exist.  

1.3 Previous Work / Reports  
The Northstowe development is centred on the former WWII Oakington Airfield and surrounding farm land. 
Previous specialist work has been undertaken across the site and is detailed in the following reports.  These 
should be read in conjunction with this report to provide further information / context to the site.  

• WSP, Interim Factual Report, Northstowe, Cambridgeshire, Zone B (Ref 1) 
• WSP Interim Factual Report, Northstowe, Cambridgeshire, Zone C (Ref 2) 
• WSP Interim Factual Report, Northstowe, Cambridgeshire, Zone D (Ref 3) 
The WSP reports provided desk study information such as historical mapping and environmental data for the 
Northstowe site.  WSP undertook extensive ground investigations across the proposed development.  The 
area was split up into different zones and the factual data corresponding to that zone is included in 
associated reports.  

• Hyder Consulting (UK) Limited, Northstowe – Phase 2 - Geo Environmental Assessment and 
Outline Remedial Strategy Report (Ref 4) 

The Hyder report provides desk based details regarding the site such as physical setting, background 
information and investigations undertaken by others.   A geo-environmental assessment of the WSP 
chemical data for the Phase 2 development area was undertaken by Hyder to establish the contamination 
status of the site in relation to the masterplan development.  The Hyder report concluded that whilst elevated 
concentrations had been recorded in some areas when screened against the appropriate guidelines (in 
2014), the site was not considered to be grossly contaminated.  Recommendations were made relating to 
further investigation works. 

• Arcadis Consulting (UK) Limited, Northstowe Phase 2 Ground Investigation Report, (Ref 5) 
Further investigation was undertaken across the majority of the Phase 2 development to supplement the 
previous WSP investigations.  The factual details of this investigation are included within this report.  
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• Arcadis Consulting (UK) Limited, Northstowe Phase 2 Development - Geo Environmental 
Assessment Report / Outline Remedial Strategy (Infrastructure), (Ref 6) 

This report provides a geo environmental assessment for the Phase 2 development area and Southern 
Access Road West (SARW) using the WSP and the 2017 Arcadis investigation data.  Revised Conceptual 
Site Models for the different proposed land uses are included within this report. An outline remedial strategy 
for the infrastructure (water park and SARW) was also included in this report.  Whilst potential contaminant 
linkages with regards to human health and controlled waters were identified, the contamination was not 
considered to be widespread and gross contamination was not found to be present.   

The Arcadis Geo Environmental Assessment report (Ref 6) is the basis for this Remediation Method 
Statement.  

• Zetica, Northstowe Phases 2 Planning Condition Discharge Unexploded Ordnance – Condition 
38(i) UXO Clearance Report (Ref 7) 

A survey was commissioned by Zetica to delineate and determine the nature of three potential burnt waste 
pits.  The results are detailed within this condition report and are included within this Remediation Method 
Statement.  

1.4 Items 1 and 2 of Planning Condition 17 
1.4.1 Item 1 
Item 1 relates to a Preliminary Risk Assessment for the Northstowe site.  The WSP reports (Ref 1, 2, 3) and 
the Hyder report (Ref 4) provide historical mapping and physical setting information for the site.  A 
Conceptual Site Model is included within the Hyder Report. 

In combination, these reports satisfy item 1 of the planning condition. 

1.4.2 Item 2 
Item 2 of Condition 17 relates to the recommendations detailed within the Hyder report (Ref 4).  The 
recommendations included the following; 

• Once further investigation data is obtained at detailed design stage that detailed assessment is 
undertaken to establish the risks for the particular land use under consideration i.e. commercial / 
residential.   
Further supplementary investigation has been undertaken and assessment has been conducted based 
on the proposed land end use. 

• It is recommended that areas which were previously not investigated due to access constraints are 
investigated to determine the land quality and establish any remedial measures that need to be 
undertaken in these areas.   
Further investigation has been undertaken, however it is noted that not all previously un-investigated 
areas were investigated during the latest works as these will be developed later in the programme.  
Archaeological works are also being undertaken across the site which has restricted access to some 
areas of archaeological interest.  The investigation works is an on-going process and these areas will be 
investigated, prior to development. 

• Monitoring of ground gases and groundwater should be undertaken to establish the current regimes and if 
remediation is required.  
Further gas and groundwater monitoring has been undertaken and assessed. 

• Elevated concentrations of Arsenic and Vanadium were encountered.  It was recommended that 
bioaccessibility analysis is undertaken on soil samples to determine the fraction of Arsenic / Vanadium 
that is available to receptors.  The standard exposure model assumes that 100% is available but this is 
generally not the case.  If the bioaccessible fraction is known then the guideline can be re-calculated and 
a less precautionary (higher) SSV adopted.   
Bioaccessibility testing for Arsenic has been undertaken and site specific assessment criteria derived.  
New screening values (Suitable 4 Use Levels (S4ULs)) for Vanadium were published by LQM (Ref 8) 
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which meant the soil concentrations recorded where below the revised standard screening value.  
Bioaccesibility testing for Vanadium was therefore no longer required.  

These recommendations were implemented (wherever possible) during the latest Arcadis investigation and 
reported in the Arcadis Geo Environmental Assessment report (Ref 6).   

The Arcadis Geo Environmental Assessment Report satisfies item 2 of the planning condition.   

.  
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The development has the need to create significant earth embankments for the bridge, and thus the site-
wide remedial strategy will include re-use of such materials that are suitable for use within the core of 
embankments and similar earthworks.  Used in this way infiltration will be low and exposure pathway to 
humans will have been removed.   

Whilst exceedances for sensitive land uses have been recorded, the concentrations on site are not 
significant and for less sensitive developments would not need to be remediated.  These materials could 
therefore be re-used on site if considered suitable for the proposed end use in the area.   

Such re-use will be subject to detailed design and appropriate design specific risk assessment with 
integration into the construction environmental management plan (CEMP) and materials management plan 
(MMP). 

UXO and Radioactive Materials  

Zetica are Unexploded Ordnance (UXO) specialists, commissioned by the client to undertake a UXO survey 
across the site in 2016 / 2017.   

During their initial surveys, Zetica identified 3 potential burning pits (WP1, WP2 and WP3) associated with 
the former RAF base and near surface anomalies.  As part of the Arcadis work (Ref 5) these burning pits and 
anomalies were investigated via trial pitting and trenching and soil samples were collected for chemical 
analysis.  This investigation delineated the burning pits to enable remediation to be targeted. WP3 in the 
south western part of the site was found to be contain demolition rubble and was considered to be clear of 
UXOs.  No further action was required in this area. WP1 and WP2 near the eastern boundary were found to 
contain a thin layer of buried waste (about 1.4m bgl).  The waste contained masonry, brick rubble, ash, 
clinker and other burnt materials including ordnance related items.  This is indicative of an ordnance disposal 
pit or burial of waste from a burning ground.  This remedial strategy recommends that these areas are 
excavated and removed to an appropriately licenced landfill site.  

In the Hyder report, it was noted that low levels of radioactive material was previously recorded in shallow 
ashy soils in TPB83 (0.15m and 0.35m depth).  This sample location is within the area that has been 
stripped for the archaeology works.  During the stripping process, the ashy material was encountered and 
placed in a stockpile of non-natural material which will be disposed of.  The radiological issue in this location 
is therefore considered to have been removed from site. No further screening was required during the 
intrusive works. 

Archaeological Works 

Extensive archaeological works is taking place across the Phase 2 area. This includes removal of topsoil and 
subsoil in areas of interest.  The soils are being stockpiled (topsoil and subsoil separately) and a watching 
brief approach is adopted during the works.  Any visually contaminated materials are being kept stockpiled 
separately.  Prior to re-use of the soils within the stockpiles, validation testing will be undertaken as detailed 
in Section 4.4.5.   

It is noted that due to the archaeological excavation works, some shallow soil contamination may be 
removed and included within the stockpiled material.  This contamination is not likely to be significant as this 
should be noted during the excavation works.  The validation testing as detailed above and in Section 4.4.5 
should provide evidence that this only suitable soils are re-used within the development. 

3.1.2 Ground Gases  
Based on the monitoring to date and the gas screening values (GSV) calculated, the methane GSV is 
considered to be Characteristic Situation 1 (Situation A) or Amber 1 (Situation B) due to methane 
concentration over 1% being recorded. The carbon dioxide GSV equates to a Characteristic Situation 2 
(Situation A) and Amber 1 (Situation B).  

These results indicate a low gas risk on site and this finding is consistent with the conceptual site model i.e. 
no potential high hazard source of gas is believed to exist. The Characteristic Situation 2 and Amber 1 
situations requires basic gas protection measures to be incorporated into the design of new buildings. This 
comprises a membrane and ventilated sub floor void.  See Section 4.3 for details. 
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The 4 boreholes are in an area which is, and has always been, fields / undeveloped land (i.e. no potential 
contamination source).  The samples from these locations also show elevated concentrations of selenium, 
cadmium, zinc and nickel.   

This finding indicates that groundwater from the wider groundwater environment have higher metal 
concentrations than the WQS applied and are considered to be representative of natural background 
concentrations.  

Many of the maximum concentrations recorded are from BH1103 (W2) (LU11).  From the borehole log, Made 
Ground was recorded in this area to a depth of 0.4m. This comprised a concrete slab at the surface with light 
brown, slightly sandy, slightly gravelly clay.  A soil chemical results from 0.0-0.3m was taken from BH1103 
but this indicated relatively low concentration of metals.  This made ground therefore does not appear to be 
the source of the elevated results recorded.  Two water samples were taken from BH1103.  W2 is from the 
shallower monitoring well, with W1 taken from depth.  Results for W1 are much lower than W2 with only 
selenium and zinc showing exceedances.  Thus there would appear to be a localised source of inorganic 
contamination in the influence of BH1103 that has yet to be delineated.   

The drawing highlights that groundwater samples from adjacent wells e.g. WS1103 did not record 
exceedances for any of the metals. The exceedances in BH1103 appear to be an isolated case.  Further 
monitoring should be undertaken in this borehole to see if these concentrations are sustained. Further soils 
investigation of made ground in this area is also warranted. 

Organic Contaminants 

Organic (TPH, PAH and phenol) contamination was encountered in groundwater samples from WS1103, 
BH1103, BH1108, BH610 and BH601 (phenol only). The main hydrocarbon contamination was encountered 
in LU11 which is in the location of historic fuel storage and vehicle maintenance of the former RAF base.  
However, no conclusive evidence of gross hydrocarbon contamination capable of creating a groundwater 
plume was encountered in the investigation work in this area; as demonstrated by the below summary of 
conditions encountered in each location; 

• WS1103 – A hydrocarbon odour was recorded from 1.80m to 2.55m depth (strong to 2m). 
• BH1103 – No evidence of hydrocarbon contamination observed during investigation. 
• BH1108 - No evidence of hydrocarbon contamination observed during investigation. 

BH1108 is located on the southern boundary of Phase 2 and therefore groundwater contamination may have 
migrated to this location, or be associated with a localised event. WS1103 and BH1103 are within the LU11 
area and are likely associated with former uses, as mentioned above.  Soil contamination has been 
encountered in this area which may be source of elevated results but as stated above no gross hydrocarbon 
contamination has been encountered.   

No source of contamination, nor non-aqueous phase liquid, has been encountered within the groundwater 
itself.  The remedial strategy will therefore be to remove or treat “hotspot” soil contamination that could be 
acting as a continuing source of input to groundwater.  This action would prevent future inputs to 
groundwater.  It is not considered necessary to undertake remediation of the groundwater itself as once the 
source of impact has been treated and/or removed no further impact will be occurring. 

3.1.4 Detailed Quantitative Risk Assessment – Controlled Waters 
To define the risk from soil contamination on the water environment, a detailed quantitative risk assessment 
has been undertaken using Environment Agency Remedial Target Methodology. This methodology has 
derived level 3 soil, and soil pore water, concentrations which are considered to be protective of 
groundwater.  The modelling has adopted a compliance point of 50m away from the source of contamination 
(as detailed in GP3 (Ref 9)).  Beck Brook which is considered to be the main controlled surface water 
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4 Remedial Method Statement 
4.1 Human Health / Soil Contamination 
The following presents the Remediation Method Statement to be undertaken for areas proposed for 
residential housing, the town centre, the open space / water park and the SARW.  

The level of remediation/ mitigation required will depend on the final detailed layout design of the 
development (i.e. where there is soft or hard landscaping). The remedial strategy approach specific to each 
proposed land use is set out below along with the contaminant linkages it relates to (see CSM tables above). 

4.1.1 Residential Housing / Education Campus (LU9) 
• Land Uses - LU4, LU7, LU8, LU9 and LU11 
• Contaminant Linkages – RCL1 and RCL4 (see Table 3.7) 
Potential contaminants have been identified with regards to exposure to metals, PAH compounds, TPH and 
asbestos in Made Ground and shallow natural soils in areas designated for residential land use. 

It has been assumed that further targeted ground investigation will be proposed in the areas designated for 
residential housing, including chemical analysis and to inform the ground conditions for foundations.  

In areas where exceedances of the appropriate Soil Screening Values (SSVs), or asbestos fibres have been 
identified from the existing data, the targeted ground investigation should be concentrated in these areas to 
delineate the contamination encountered and confirm the below remedial approach to be undertaken.  This 
is particularly relevant if the area is within proposed gardens or soft landscaped area.   

It should be noted that extensive archaeology works is taking place across areas of the Phase 2 site 
including LU7.  Some of the shallow contamination encountered may have therefore been removed during 
the excavation works (See section 3.1.1 and 4.4.5). 

Based on the outcome of the additional targeted investigation, the remedial action / requirements are as 
follows;  

1. In areas where no exceedances of SSVs are encountered (see Appendix C).  No remedial action is 
required.  In areas of gardens / soft landscaping, if the physical composition (amenity value) of the 
soils are not suitable (e.g. Made Ground) as a growing medium consideration will need to be given to 
import suitable materials. 

2. In areas where exceedances of SSVs are encountered (see Appendix C), the contaminated 
materials will need to be assessed and determined if removal or other form of risk mitigation is 
required.  This will depend on depth of contamination and if it is under proposed hardstanding or on 
areas of gardens / soft landscaping.  If removal is deemed necessary, hotspot removal should be 
undertaken and validation of the sides and base of the pits undertaken to ensure that all affected 
soils have been removed.  

3. If exceedance of organic criteria is present, remediation will first need to be undertaken to protect 
controlled waters.  

4. Excavated areas are backfilled with suitable “clean” material (either site won or imported). 
Clean Cover  
Provided action has first been taken to protect controlled waters, in gardens / soft landscaped areas the 

following should be adopted;  
• Minimum of 600mm “clean cover” in residential private (back) gardens.  
• Minimum of 300mm” clean cover” in areas designated for front gardens or soft landscaping 
• The depths can be achieved by excavation or placing clean cover on the surface if the site levels can be 

increased or a combination (i.e. excavation of 300mm and clean cover of 600mm to increase the site 
levels by 300mm).   

• If site levels are to be raised a check of the leaching potential of contamination left in place should be 
undertaken, as this could cause a risk to controlled waters. 
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• Validation testing should be undertaken of clean cover which should include depth of material and quality 
of material placed.    

• The clean cover material could be site won or brought on to site from an external source.  Analytical 
testing should be undertaken prior to placing to determine that it is suitable for the intended use.  

Watching Brief 

During any additional investigation undertaken, a watching brief approach should be adopted (see Section 
4.4.1) and if suspected contamination is encountered, the investigation should be extended to delineate the 
affected areas.  Appropriate chemical testing of soils should be undertaken and screened against the 
appropriate Soil Screening Values (SSVs) (Appendix F) to determine required approach.  
4.1.2 Education campus / sports fields / open space and ponds  
• Land Uses – LU6 
• Contaminant Linkages – RCL1 and RCL4 (see Table 3.7) 
Asbestos fibres were identified in 8 samples and there was an exceedance of the benzene SSV in 1 sample 
location (TPB001E).  These are within the area proposed as the ponds. It is understood that this area is to 
be excavated and removed.  The excavated soils from the ponds are intended to be used to create bridge 
embankments required on the SARW.  As discussed in Section 3.1.1, these soils will therefore be buried and 
“locked” in place. There will be no future linkage to create impact.   

In the location of the sports fields there is an exceedance of PAH compounds in TPB010 at 0.2m depth. 

As detailed in Section 3.1.1, two ordnance disposal / burning pits (WP1 and WP2) were encountered in LU6 
near the eastern boundary.  Whilst soils from this area do not show exceedances against the appropriate 
land use SSVs, the thin layer of waste materials recorded at approximately 1.4m bgl should be excavated 
and disposed off site to remove the ordnance risk from these areas.   

The waste material should be excavated, spread out and raked to remove any ordnance items which may be 
contained within the waste.  It should be noted that these items are not high risk / large UXOs but small 
fragments of ordnance.  Once the ordnance items have been removed, the waste materials should be 
disposed of at an appropriately licensed landfill site. Validation testing should be undertaken to confirm all 
waste materials have been removed. 

For other areas within LU6, the following remedial actions should be undertaken:  

• Removal of areas where contamination (asbestos / benzene / PAH compounds) has been encountered 
prior to the large excavation of the ponds.  This will ensure that these contaminated soils do not get 
spread across the site during the earthworks and cross contaminate “clean” excavated soils.  These soils 
are to be re-used within the bridge embankments as detailed above.  The location / depth that they are 
placed within the embankment should be recorded in the H&S file for information for future workers.  

• Validation testing of the sides and base of the pits undertaken to ensure that all affected soils have been 
removed. 

• Watching brief approach during removal of hotspots and large excavation of proposed drainage 
attenuation ponds (see Section 4.4.1)  

• Undertake good material management of excavated soils / Made Ground (see Section 4.4.4). 
• Excavated areas are backfilled with suitable “clean” material (either site won or imported). 

4.1.3 Commercial / Industrial Land Use  
• Land Uses – LU10 
• Contaminant Linkages – RCL1 and RCL4 (see Table 3.7) 
No exceedances of the SSVs for a commercial / industrial land use have been encountered in the proposed 
town centre. However in one sample (ZTR9 0.0 – 0.1) loose chrysotile asbestos fibres were identified.  
Assessment of where this sample is in relation to the final design layout should be undertaken to determine if 
it can remain in place (i.e. under hardstanding) or requires removal (i.e. if it were in a soft landscaping area). 
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It has been assumed that further targeted ground investigation will be proposed in the areas designated for 
the town centre to inform the ground conditions for foundations.  Chemical testing should be undertaken, 
especially in proposed soft landscaped areas to provide further confidence and data to help validate soils are 
suitable for use.  

Where contamination is present, the remedial action / requirements are as follows;  

1. In areas where no exceedances of SSVs are encountered (see Appendix B).  No remedial action is 
required.  In areas of soft landscaping, if the soils are not of suitable amenity value (e.g. Made 
Ground) or as a growing medium consideration will need to be given to import suitable materials. 

2. In areas where exceedances of SSVs (none currently found) are encountered (see Appendix B), 
the contaminated materials will need to be assessed and determined if removal is required – this will 
depend on depth of contamination, if it is under proposed hardstanding or on areas of soft 
landscaping.  If removal is deemed necessary, hotspot removal should be undertaken and validation 
of the sides and base of the pits undertaken to ensure that all affected soils have been removed.  

3. If exceedance of residential organic criteria is present, remediation will first need to be undertaken to 
protect controlled waters.  

4. Excavated areas are backfilled with suitable “clean” material (either site won or imported). 
Clean Cover  
In soft landscaped areas the following should be adopted;  
• Minimum of 300mm” clean cover” in areas designated for soft landscaping 
• The depths can be achieved by excavation or placing clean cover on the surface if the site levels can be 

increased or a combination (i.e. excavation of 200mm and clean cover of 300mm to increase the site 
levels by 100mm). 

• Validation testing should be undertaken of clean cover which should include depth of material and quality 
of material placed.  

• The clean cover material could be site won or brought on to site from an external source.  Analytical 
testing should be undertaken prior to placing to determine that it is suitable for the intended use.  

Watching Brief 

During any additional investigation undertaken, a watching brief approach should be adopted (see Section 
4.4.1) and if suspected contamination is encountered, the investigation should be extended to delineate the 
affected areas.  Appropriate chemical testing of soils should be undertaken and screened against the 
appropriate SSVs (Appendix F) to determine required approach. 

4.1.4 Southern Access Road West (SARW) 
• Land Uses – LU12 
• Contaminant Linkages – RCL1 (see Table 3.7) 
The SARW is mainly to the south of the main Phase 2 development area and mainly crosses greenfield land.  
Due to the less sensitive nature of this part of the development, the chemical results were screened against 
a commercial / industrial land use.  No exceedances were encountered.    

No specific remediation is required in the construction of the road. 
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4.2 Groundwater 
• Contaminant Linkages – RCL2 (see Tables 3.7) 
As detailed above, gross widespread groundwater contamination was not encountered and therefore direct 
remediation of groundwater is not warranted.  Protection of groundwater would be by mitigation of soil 
sources (see previous section 4.1.1 to 4.1.3.  Currently no action is required.  

As further investigation is undertaken, as part of detailed design to development parcel areas, then the 
following approach to evaluation should be followed. 

Soil (leachate) remedial criteria have been derived for metals (RMT Level 3) which are protective of 
controlled waters.  If these values are exceeded a risk to groundwater and the water environment could exist 
and action is required.  Level 3 soil criteria have been derived for organics. 

The approach to assess the risk to groundwater would be as follows; 

• During further ground investigations for detailed design (as detailed in sections above), soil leachate 
analysis would be scheduled for inorganic contaminants, and soil totals testing for organics.  These would 
be compared to the remedial criteria derived (Appendix G).   

• If no exceedances of remedial criteria are encountered, no action is required. 
• If exceedances of remedial targets are encountered, the soils / area affected will not be protected from 

leaching by proposed permanent hardcover, they should be delineated and soils removed.  Validation 
testing of the sides and base of the pits undertaken to ensure that all affected soils have been removed. 

• Excavated areas are backfilled with suitable “clean” material (either site won or imported). 
With regards to hydrocarbon contamination.  Elevated soil concentrations have been recorded and these 
areas will be removed as part of the soil remedial strategy to reduce the source potential (see sections 4.1.1 
to 4.1.3 above).   

4.3 Ground Gas 
• Contaminant Linkages – RCL5 and RCL6 (see Tables 3.7) 
Existing data indicates the site to be transitional from very low risk (no special measures required) to low risk, 
basic protection required.   

From the current data available, and if a precautionary approach were to be applied**, a “low risk” is 
identified and the site is considered to be represented by Characteristic Situation 2 in CIRIA C665 (Ref 11).   

From CIRIA 665, basic precautionary measures would be required in any new building.   

In new residential properties, measures at Characteristic Situation 2 would include; 

• Reinforced Concrete cast in situ floor slab (suspended, non – suspended or raft) with at least a 1200g 
DPM (damp proof membrane), or 

• Beam and block or pre cast concrete slab and minimum 2000g DPM/reinforced gas membrane, 

In a new Office/Commercial/Industrial development, measures for Characteristic Situation 2 should include; 

• Reinforced Concrete cast in situ floor slab (suspended, non – suspended or raft) with at least a 1200g 
DPM (damp proof membrane), or 

• Beam and block or pre cast concrete slab and minimum 2000g DPM/reinforced gas membrane, or 

• Possibly under floor venting or depressurisation in combination with the above 2 options depending on 
use/ 

During installation all joints and penetrations would be sealed.   

Verification would be undertaken by an independent consultant during the installation to ensure that their 
joints are sealed and that there are no tears in the membrane before any concrete pours. 
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The design of the precautionary measures would be in accordance with BS8485 (2015) (Ref 12) and the 
type of membrane to be used should be agreed with Building Control and the Contaminated Land Officer 
prior to installation. 

** A precautionary approach is not warranted at this stage of development investigation and a more 
comprehensive data set is required. 

However, if additional monitoring, including some continuous gas monitoring is undertaken to better 
understand the ground gas regime then the above remedial strategy may not be needed. It is anticipated that 
given the development cost consequences between no special measures and equipping every structure with 
basic gas protection, more detailed monitoring is likely to be undertaken prior to construction of each 
development parcel. 

4.4 Site-Wide Remedial Measures 
4.4.1 Watching Brief 
It should be noted that the current site investigation is generally based upon a 50 or 100 metre grid based on 
proposed land use.   

A general watching brief should be undertaken during enabling and construction works, and during any 
further ground investigation. If visual / olfactory evidence of contamination is encountered e.g. free product, 
appropriate analysis should be undertaken to confirm if the soil meets the required criteria to be protective of 
human health and controlled waters.    

If concentrations above the criteria are encountered, further investigation and chemical testing may be 
required to delineate areas impacted. Assessment of the significance of such finds will need to be made. 

Current site investigation information should be included within the Contractor’s Health and Safety risk 
assessment and method statement for the works. This should include measures such as appropriate use of 
PPE and dampening stockpiles of excavated material to prevent dust generation. Construction workers 
should be briefed to be extra vigilant during the works. If ashy material is encountered, this could represent a 
burning pit and additional screening (e.g. radiological screening) may be required. 

Should potential contamination not previously encountered be identified during the enabling / construction 
phase, a suitably experienced Geo Environmental Engineer should be contacted to take samples of any 
potentially contaminated material to determine the risks present and the appropriate cause of action.  If 
significant contamination is encountered which requires a different approach to those detailed above, a 
discussion should be sought with the Local Authority Contaminated Land Officer to gain agreement with the 
way forward. 

4.4.2 Validation Testing 
If contaminated material is identified which requires removal, validation testing of the remaining soils should 
be undertaken by a qualified Geo-Environmental Engineer. This should include the sides and base of the pits 
excavated with at least one 1 sample per face.  This should be documented and included within a verification 
report to detail the contamination encountered and, the works undertaken to remove it / treatment along with 
validation testing results for the remaining soils. Photographs should be taken to provide further evidence. 

Imported material which is brought to site for use as engineering fill / clean cover should be tested to ensure 
that it is fit for purpose (both geo-environmentally and geotechnically).  Testing should be undertaken prior to 
soils being brought to site at an appropriate testing regime based on the source.  For example, if the source 
is greenfield, a rate of 1 sample  per 1000m3 may be appropriate, however if the source is from a brownfield 
location a higher rate of sampling should be adopted.  Testing should then be undertaken when it is placed 
in final location.  In garden areas, at least one location per plot should be sampled and analysed.  This 
should be reviewed for larger garden plots. 
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Criteria for imported material is included is Appendix F. The criteria used should be appropriate for the 
proposed end use where the material is to be placed. 

4.4.3 Verification Reporting 
The details of all remedial actions undertaken should be recorded in a verification report, which should detail 
the action undertaken (e.g. watching brief, targeted ground investigation, hotspot removal) along with the 
chemical testing results and assessment criteria.  

4.4.4 Materials and Stockpile Management  
Separate areas should be designated for stockpiles of excavated Made Ground and natural soil / 
contaminated and uncontaminated soils. Made Ground / contaminated soils should be stored on 
impermeable material to prevent leaching (i.e. from metals and organics into groundwater). Stockpiles 
should be dampened to prevent dust generation and covered to prevent rainwater ingress.  

Made Ground / contaminated soils should be segregated from natural material and should not be used 
elsewhere on site as engineering fill or backfilling unless it can be proven to be suitable for use, both 
geotechnically and geo-environmentally (chemically suitable).   

Materials which are deemed not suitable to be re-used within the development should be removed off site to 
a suitably licenced disposal facility.  Further testing may be required e.g. Waste Acceptance Criteria to 
ensure that the appropriate waste classification is determined and therefore the appropriate facility.  The 
waste producer has the Duty of Care for the appropriate disposal of waste soils / materials.  

4.4.5 Validation of Stockpiled Materials 
Stockpiles of topsoil and subsoil have been created from the extensive archaeological works that have been 
taking place across the Phase 2 works.  Further stockpiles may be created for example due to surface 
(topsoil) scraps or excavation for service trenches. 

Prior to the soils in the stockpiles being placed in their final location, validation sampling and appropriate 
chemical analysis should be undertaken to confirm that the soils are suitable for the intended end use (e.g. in 
gardens or landscaping in the town centre) of these soils.  This should be on the basis of at least 1 sample 
per 1000m3 of material. 

Once the material is in its final place, validation sampling and chemical analysis should be undertaken to 
provide additional evidence that the soil is suitable for the proposed end use.  If appropriate the depth of 
placed material should also be recorded. 

Detailed records of where stockpiled material is placed within the development should be taken and included 
in the validation report along with the chemical results, placed depths and appropriate photographs.  

4.4.6 Drinking Water Pipes  
To be protective of water supply pipes the guidance from UK Water Industry Research (UKWIR) should be 
used to determine the appropriate pipeline to be used within the development areas.  
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5 Regulatory Review  
The Remediation Method Statement was sent to the Contaminated Land Officer (CLO) of South 
Cambridgeshire District Council (SCDC) and the Environment Agency for review and to discharge Item 3 of 
Condition 17 of the planning permission as detailed in Section 1.1 of this report.  Below are details of their 
responses. 

5.1 Contaminated Land Officer 
A letter providing comments from the CLO from SCDC (dated 24th April 2018) is included in Appendix H.   

A memo (dated 30th April 2018) detailing the response from Arcadis is in Appendix H.  Relevant changes 
have been included within this report (Issue 5).  

5.2 Environment Agency  
All correspondence between the EA and Arcadis is included in Appendix I.  This includes the following; 

• A letter (dated 4th May 2018) providing comments from the EA on the Remediation Method Statement.   

• Arcadis’ memo (dated 16th May 2018) in response to EA letter. 

• A subsequent letter (dated 30th May 2018) from the EA.   

• Arcadis’ memo (dated 14th June 2018) in response EA letter. 

• A letter (dated 25th June 2018) confirming acceptance from the EA. 

It is noted that the EA comments were related more to the justification of modelling and groundwater 
contaminant levels and Arcadis’s response does not change the Remediation Method Statement.  No 
amendments to this report have been made in relation to the EA changes. 
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Land Use Plan  
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Soil Exceedance Tables  
(taken from Arcadis Geo Environmental Assessment report (Ref 6)) 
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Plans showing Soil Exceedances 
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Plan showing Inorganic Groundwater Exceedances 
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RTM Worksheets 
  



















































































































 
Northstowe Phase 2 Development – Remediation Method Statement  

 
 

 
Soil Screening Values 
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Soil Remedial Targets - Soil Leachate Values  
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Internal Memo       Date:  24/04/2018 
 
 
TO:  Planning & New Communities –    
 
FROM:  Health & Environmental Services – Contaminated Land 
 
SUBJECT: Discharge of condition 17 (Groundwater and contamination) of planning 
permission S/2011/14/OL - Northstowe Phase 2, Northstowe Phase 2, Longstanton, CB24 
3EW 
 
REF:  S/0926/18/DC 
 
 
I wish to confirm that I have received a copy of the above application and have considered the 
implications of the proposals.  
 
The above site comprises a large site with a mixed previous use including agricultural fields and 
Oakington Barracks, which may have potential for contamination to be present. The proposal is 
for Phase 2 of Northstowe new town, comprising residential housing (3500 dwellings), town 
centre, education campus, recreation and landscaping, bus way, sports hub plus infrastructure.  
A contaminated land condition (below) has been applied to the whole development of 
Northstowe under the original outline application (S/2011/14/OL), and as a result several reports 
have been submitted in an effort to satisfy the Condition.  
 
“Unless otherwise agreed in writing, no development other than agreed enabling works, approved by this 
planning permission, shall commence on any sub-phase until a remediation strategy that includes the 
following components to deal with the risks associated with contamination on that sub-phase (unless the 
strategy states any remedial actions should be applicable across phases) has been submitted to and 
approved, in writing, by the Local Planning Authority: 
 
1. A Preliminary Risk Assessment (PRA) including a Conceptual Site Model (CSM) of that phase of the 
site indicating potential sources, pathways and receptors, including those off site. 
 
2. The results of supplementary investigation and recording of contamination as recommended in the 
Northstowe Phase 2 Geo Environmental Assessment and Outline Remedial Strategy Report (dated 
August 2014) and a detailed risk assessment, including a revised CSM. 
 
3. Based on the risk assessment in (2) an options appraisal and Remediation Method Statement giving 
full details of the remediation measures required and how they are to be undertaken. The Remediation 
Method Statement shall include a plan providing details of how the remediation works shall be judged to 
be complete and arrangements for contingency actions. The plan shall also detail a long term 
monitoring and maintenance plan as necessary. 
 
4. If, during development, including the remediation phase, contamination not previously identified is 
found to be present at the site then no further development (unless otherwise agreed in writing with the 
Local Planning Authority) shall be carried out until the developer has submitted a supplementary 
Remediation Method Statement detailing how this contamination shall be dealt with and obtained written 
approval 
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from the Local Planning Authority. The contamination shall be remediated in accordance with the 
approved supplementary Remediation Method Statement. 
 
5. No development shall be brought into use or occupied on any sub-phase until a verification report 
demonstrating completion of works on that sub phase as set out in the Remediation Method 
Statement(s) (parts 3 and 4 above) have been completed. The verification report shall be submitted to 
and approved in writing by the Local Planning Authority, and demonstrate that the land is suitable for 
the proposed end use. The long term monitoring and maintenance plan in (3) shall be updated and be 
implemented as approved.” 
 
Items 1 and 2 of the above planning condition have been addressed by previous reports, but confirmation 
of acceptance from the Local Authority is still required for the 2017 Arcadis reports: 
 
WSP Interim Factual Reports x 3, 2007 
Hyder: Phase 2 Geo-environmental Assessment and Outline Remedial Strategy 2014 
Arcadis Phase 2 Ground Investigation April 2017 
Arcadis Phase 2 Geo-environmental Assessment and Outline Remedial Strategy – infrastructure only 
June 2017 
 
The latest submission relevant to this discharge of condition application is the Arcadis Remedial Method 
Statement (March 2018).  
This report has been reviewed along with the two previous Arcadis reports which previously hadn’t been 
submitted. Observations and comments are as follows, any resultant relevant comments or queries 
are in bold: 
 
Arcadis Phase 2 Ground Investigation April 2017 
This is a factual report detailing the investigation that has taken place and presenting the results. We 
have no further comments on this report. 
 
Arcadis Phase 2 Geo-environmental Assessment Report and outline remedial strategy – infrastructure 
only. 
This report details the geo-environmental assessment across the whole site, and presents an outline 
remedial strategy for the infrastructure only – namely the SARW and the ponds / water park area. 
The site has been split into several land use areas depending upon previous and proposed uses, from 
LU2 to LU13. Investigations have concentrated in the eastern area due to the proposed order of 
development. Large areas of LU6 and LU7 have been omitted due to archaeological digs. 
 
Appendix C of the Remediation Method Statement (2018) presents soil exceedance figures. 
Appendix A of the 2017 Geo-environmental Assessment also presents these figures, but they vary 
from each other. Why is this? Has there been some supplementary sampling resulting in an 
update of the datasets between the two reports? 
 
Limited Gas readings have been taken across the site and currently suggest a Characteristic Situation 2 
and Amber 1; resulting in basic gas protection measures across the site (ventilated sub floor void and 
membrane). More gas monitoring is proposed and we agree with this approach. 
 

• Remedial strategy for the Ponds: 
The water park and pond area is located in LU06. Contamination has been discovered in this area, partly 
related to the former sewage treatment works and a possible burning pit.  Proposals are to remove the 
contamination prior to the excavation of the ponds, stockpile and then remove in order to prevent cross 
contamination. Validation of the ponds is to occur. This also applies to the burning pit area. We agree 
with this approach. 
 

• Remedial Strategy for the SARW: 
The site investigations here have returned no exceedences, the proposal is not overly sensitive and no 
remediation has been proposed. We agree in part, but would recommend a watching brief is 
maintained to identify any unsuspected contamination. This was referred to in section 9.6. We 
also agree with points 9.3-9.8 and the recommendations in Section 10.2. 
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Arcadis Remedial Method Statement 2018 
This is the remedial method statement pertinent to the whole of Phase 2. It is in response to 
item 3 of the contaminated land condition and also to provide details of the watching protocol in 
item 4. Generally each Land Use area may be subject to further investigation depending upon 
the sensitive nature of the proposal (eg residential areas) or current gaps in data due to access 
issues or limited datasets (eg gas). Otherwise Remedial proposals are detailed in this report. 
 
P8 section 3.1.1 
You state that LU6 is for sports fields, green space and attenuation ponds, and results 
will be screened against S4UL for public open space. However the education campus is 
proposed here which introduces a range of receptors, and as such public open space 
may not be the appropriate screening level. Please could this be explored further? 
 
P8 section 3.1.1 
You plan to re-use contaminated soils from the pond excavations. But the previous 
report (2017) stated all comtaminated soils would be removed in order to reduce the 
chance of cross contamination across the site. Why has this changed please and will this 
be further discussed in the suggested CEMP / MMP? 
 
P20 section 4.1.2  
UXO reports by Zetica revealed areas of burning pits, which are to be removed and 
disposed of. Will these areas also be validated as per other removal areas? 
 
Regarding gas we welcome the additional testing referred to. 
 
Section 3.2.2 Receptors 
The education campus needs to be included in LU6 
 
Section 4 Remedial Method Statement 
Further targeted investigation will be proposed in areas of housing – we agree with this 
approach. 
 
Section 4.1.1  
We agree with the details herein 
 
Section 4.1.2  
The proposals regarding re use of contaminated soil need to be discussed as these 
contradict the proposals previously put forward in the 2017 report.  
Also need to discuss the S4UL to be used in light of the education campus being 
proposed in LU6.  
 
Section 4.1.3  
We agree with this 
 
Section 4.2 
We agree with this 
 
Section 4.3  
A greater dataset is required as proposed 
 
Sections 4.4.1, 4.4.2, 4.4.3, 4.4.4, 4.4.5, 4.4.6 
All agreed EXCEPT we need justification as the testing of imported soils being 1 sample 
per 1000m3. We agree that at least one sample per plot should be tested in residential 



4 
 

areas. The report states (p23) that criteria for imported material is included at Appendix 
B, but it doesn’t seem to be there (this is the soil exceedance tables). 
 
 
I hope the comments are clear to the reader and more importantly the points requiring 
clarification. Apologies for the lengthy response but there is a lot of material to include. 
 
Overall at this time I cannot recommend discharge of part 3 of the contaminated land 
condition until the queries have been satisfactorily addressed, but I can agree that the 
proposals for the watching protocol in relation to part 4 of the contaminated land 
condition are satisfactory. Of course part 4 cannot be discharged until the development 
is complete. 
 
Please return a copy of the decision notice regarding this application when it has been 
determined. 
 
 

 
Scientific Officer (Contaminated Land)  
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  This memo is in response to the letter from the EA to James Stone (SCDC) dated 30th May 2018. That 
letter provided commentary on Arcadis Remedial Method Statement (RMS) (Ref 1).  We have 
provided additional information / assessment in line with the EA comments made. 

The headings used below reflect the paragraph subject matter in a sequential manner. 

Metal Concentration Data, evidence from Outside Phase 2 and on Western extent of Phase 2 
and discussion of widespread slight exceedance of WQS 

In the RMS, we used the data from Arcadis 2017 investigation.  As explained in previous memo, the 
2017 investigation did not extend to western side of the site, as this will form much later phases of 
development.  In previous and more limited scope, 2007, WSP did however install some monitoring 
wells in the western part of the site.  WSP were not able to extensively investigate this area as it was 
part of the immigration centre and access was restricted.   

On reviewing the available WSP data, the following monitoring wells have groundwater quality data; 
BHA001, BHA033 (all LU02), BHC10 and BHC11 (all LU03).  These have been installed typically 
within the RTD, but in some cases the response zone is screened across the RTD and Ampthill Clay, 
which is encountered in this western area, (with Kimmeridge Clay to the eastern part of Phase 2). 
These exploratory hole locations are shown on drawings attached to this memo.   

On review of the results, no exceedances of the current WQS values (metals) have been recorded. 
Also, where analysed, TPH recorded below method limit of detection.   

In terms of recorded presence of metals, it is noted that groundwater samples have also been taken 
outside the Phase 2 area within in LU12 (southern access road west) which is located to the south / 
south west of the main Phase 2 area.  LU12 was not part of the former RAF base and has always 
been in agricultural use.  Exceedances of contaminants, including zinc, nickel and selenium have 
been encountered in groundwater under LU12.  LU12 is up gradient to the main Phase 2 Site and thus 
the presence of these metals is most unlikely to have an origin associated with the RAF base. 

Within the main Phase 2, there is presence of metallic contamination within a few groundwater 
samples/locations, e.g. BH1103, which would appear to be associated with historic site activity, though 
noting that a specific soil source has yet to be discovered. Where soil sources are encountered, 
through future more detailed investigations, such impact would be remediated. 

However the typical baseline groundwater quality, whilst exceeding WQS for some metals at frequent 
locations, (e.g. Selenium), appears to have no clear association with the former RAF use. No credible 
soil sources have been identified.   
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Model Source Plan - Below is a model source plan showing the area modelled for organic 
contamination with a source area of 50m length and 5m width.  This illustrates how large the site is, 
the number of sample locations analysed within LU11 and the small number of elevated 
concentrations within this area. 

 
Plate 1 Model Source area for Organic contamination  

Validation Plan - As mentioned in our previous responses, the Contractor commissioned for each 
development plot would produce a validation plan / programme.  The RMS sets out the approach to 
the validation plan and specific remediation required within that plot.     

Closure 

We trust that the above information and justification of the input parameters used in the modelling 
provide you with the required confidence regarding the remedial strategy. 

Further groundwater monitoring is programmed across the Phase 2 site which will increase the 
dataset of organic and inorganic contaminants.  Ground investigation will be undertaken across the 
Phase 2 development as part of the hotspot identification and delineation works as the construction 
phase develops, to provide denser sampling and hotspot definition to inform remedial actions. 

Ideally, we seek discharge for construction works to commence on site. As a minimum, we seek 
partial discharge so that the infrastructure works can commence on site.  This includes the excavation 
of the proposed ponds on the eastern boundary, construction of the SARW and main road, the 
education campus and sports hub (on eastern side of site) and development parcel 1 as shown on the 
attached plan. 

As demonstrated in the RMS and above, contamination is not widespread across this extremely large 
site either in the soils or groundwater.  No source of the inorganic groundwater contamination has 
been identified on the site (soil concentrations are low with low leachability) and impact of organic 
contamination occurs in defined areas, with a clear origin associated with documented historic uses.   

There is negligible risk that contamination, as yet undiscovered, is present of a severity that would 
warrant withholding planning permission to commence infrastructure and associated remedial works.  
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Abbreviations  

RMS Remedial Method Statement  WHO  World Health Organisation  

DWS Drinking Water Standard  TPH  Total Petroleum Hydrocarbons 

WQS  Water Quality Standard  RTD River Terrace Deposits 

EQS Environmental Quality Standard   KC  Kimmeridge Clay 

SARW Southern Access Road West   LU  Land Use  

CSM  Conceptual Site Model     
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Drawing showing groundwater inorganic exceedances  
Drawing showing groundwater organic exceedances 
Plans showing the infrastructure works area 






