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SILVERTOWN TUNNEL DEVELOPMENT CONSENT ORDER 
 

Silvertown Homes Limited (formerly Quintain (No.8) Limited)  
 

Additional Further Written Representations 
 
Silvertown Homes Limited (SHL) (formerly known as Quintain (No.8) Limited - until 27 January 
2017) has already made representations to the Examining Authority in respect of the proposed 
Development Consent Order for the Silvertown Tunnel (the DCO), dated 31 August 2016 and 15 
November 2016 (see documents REP1-040, REP 1-039 and RR329), in its capacity as joint 
owner of the Carlsberg-Tetley site (the Site) within the boundary of the DCO. 
 
The Examining Authority will also be aware of the Statement of Common Ground (REP1-145) 
submitted to it by Transport for London (TfL) (as promoter of the DCO), and SHL (as Quintain 
(No.8) Limited) and GLA Land and Property Limited (GLAP). 
 
These additional further written representations build on the objections and concerns that were 
raised in those representations, and offer the Examining Authority further details of SHL’s 
position. As set out in our letter of 6 March 2017, despite considerable efforts a Land and Works 
Agreement intended to address these concerns has not yet been agreed. 
 
The parties have, however, been able to agree heads of terms for improvement works to the 
river wall which runs along the boundary of the Site, and for the provision of a permanent jetty on 
the Site. A Land and Works Agreement (LWA) setting out the detailed terms of the parties’ 
agreement is currently being progressed, and it is hoped that this will be concluded shortly.  
 
It is undoubtedly of benefit to the DCO scheme as a whole, and to the Site, that the jetty and 
river wall works have been agreed. These will ensure the flood resistance of a large part of the 
northern area of the area affected by the DCO and improve compliance with the Environment 
Agency’s Thames Estuary 2100 guidelines, and the continued use and enjoyment of the river in 
a safe and sustainable fashion in the future.  
 
Unfortunately, and notwithstanding the substantial positive steps taken by the parties to date with 
regards to the river wall and the permanent jetty, SHL considers that Transport for London’s 
continued refusal and failure to secure the opportunity presented by the beneficial reuse of the 
spoil from the DCO on the Site to be of significant detriment not only to the DCO scheme but 
also to the regeneration of the Site and surrounding area,  the delivery of a very substantial 
amount of much needed housing, and the reduction in the air quality impact of the DCO scheme 
on the London Borough of Newham and neighbouring areas. 
 
Accordingly SHL wishes to draw to the Examining Authority’s attention the considerable benefits 
of the proposed soil reuse; these are set out in both these written representations and the 
appended Design Note provided by SHL’s consultant engineers, Buro Happold. 
 
1. SHL’s Objections - Summary 
 
1.1. These representations detail SHL’s objections to the DCO scheme in relation to its failure 

to take adequate steps to secure the significant benefits that SHL considers flow from the 
reuse of tunneling spoil from the DCO works to remediate and relevel the Site. 
  

1.2. In summary, the proposed re-use of the tunneling spoil has numerous benefits that span 
economic, environmental, and traffic outcomes; these include: 
 
1.2.1. Significant reductions in the negative air quality effects of the DCO scheme, and 

associated reductions in the air quality impact of the proposed redevelopment of 



 

Ab 
VN 1 030317 18-04-11 
36943/1/240317131726.docx 

the Site. It is noted that significant work has been done to date by TfL to analyse 
and minimise the air quality impact of the DCO scheme, but SHL considers this to 
be fundamentally flawed given its failure to account for the benefits that would 
accrue from SHL’s proposals; 

1.2.2. Reduction in construction-phase traffic both on the River Thames and on the 
street network surrounding the Silvertown work site to remove the spoil from the 
site; 

1.2.3. Reduction in future construction traffic to bring the required remediation and 
relevelling material onto the Site; 

1.2.4. The cost savings, programming efficiencies, air quality improvements and 
reduced handling risks associated with minimizing the handling and transportation 
of the spoil beyond the minimum levels associated with SHL’s proposals; 

1.2.5. Minimising the disruption to the local transport network and local occupiers by 
reducing trip generation by the Silvertown worksite; 

1.2.6. Improved compliance with TfL’s own waste hierarchy, as set out in its current 
draft Code of Construction Practice (Document Reference 6.10); 

1.2.7. Increasing the pace at which delivery of a very substantial amount of much 
needed housing can be delivered on the Site;  

1.2.8. Improvements to the flood resistance of the Site to bring it in line with the 
Environment Agency’s Thames Estuary 2100 guidelines, with the associated 
benefits to the northern portal of the tunnel proposed by the DCO. 

1.3. Following discussion between SHL’s and TfL’s engineers regarding the quantum of spoil 
that might be available for the relevelling works, TfL has presented a series of figures 
relating to its own proposed reuse that SHL notes has not been made publicly available 
to date. There is, therefore, clear precedent for not only the acceptability and desirability 
of beneficial reuse of the spoil, but the deliverability of such proposals. In light of this, it 
seems unreasonable and unjustifiable to suggest that reuse of the spoil, as suggested by 
SHL, is anything but practical, efficient, and readily deliverable. To that end, SHL sees no 
valid reason for not implementing its proposals.    
 

1.4. This failure to disclose information relating to TfL’s own proposed reuse of the spoil to the 
Examination is unreasonable, particularly in light of the late stage at which they have now 
been disclosed to SHL. These are nonetheless addressed in further detail below. 
 

1.5. The detail of SHL’s objections with regards to: 

i) the DCO’s compulsory purchase provisions; 

ii) the DCO’s provisions regarding the construction and design of the tunnel and 
associated works; and 

iii) the Environmental Statement submitted to support the draft DCO fails to comply with 
the requirements of the Infrastructure Planning (Environmental Impact Assessment) 
Regulations 2009 (the EIA Regulations) 

 
can be found in the further written representations dated 15 November 2016 (REP1-039). 
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1.6. TfL has subsequently responded to these representations in Section 4 of Document 
Reference 8.37 – ‘Comments on Written Representations – Land Interests Part 1’, which 
was published on 16 December 2016. 
 

1.7. As the Examining Authority will be aware, these responses were published by TfL whilst 
the negotiations relating to the LWA were ongoing. Therefore SHL has not yet provided 
its responses in turn. Those are duly set out below. 
 

1.8. It is not, however the intention of these representations to provide a detailed response to 
TfL’s comments, but instead to focus on matters which have arisen and build upon the 
previously stated objections with regards to the reuse of tunnelling spoil created by the 
DCO scheme on the Site.  
 

 
2. SHL’s Response to TfL’s Comments 
 

Compulsory Purchase Provisions 
 
2.1. TfL’s comments at paragraph 4.1.2 of Document Reference 8.37 are noted; it is 

acknowledged that Section 122(3) only applies to land compulsorily acquired, rather than 
temporarily possessed. However, it should be noted that TfL is seeking powers of 
permanent compulsory acquisition over parts of the Site, in addition to temporary 
possession, and that it would be unreasonable to suggest that different thresholds could 
be applied to the acquisition of different parts of the Site. Accordingly SHL’s 
representations with regards to S122 continue to stand.  
 

2.2. It is noted that TfL’s response with regards to the extent of the land take relies on the 
broad work types noted in Schedule 7 to the DCO. This does not provide clarity as to the 
phasing issues noted in our previous representations, and the resulting expansion of land 
necessary. It is acknowledged by SHL that TfL will wish to ensure that it has sufficient 
land at all times to carry out the works permitted by the DCO; however, SHL 
understands, on the advice of its consultant engineers, that there are efficiencies to be 
achieved in the land take which have arisen since TfL’s original plans were developed.  
 

2.3. It is noted that incentives will be provided to release land as early as possible, but SHL’s 
opinion remains that it is unacceptable that the reduced land take has not been 
committed to at an earlier stage, given the opportunity this would present to reduce the 
burden of the compensation bill on the public purse. TfL could instead move the burden 
of preparing the Site for future redevelopment to SHL in much earlier course were it to 
accept SHL’s reasonable proposals regarding the reduction in the temporary and 
permanent land-take.   
 

2.4. The assessment undertaken by SHL’s consulting engineers indicates that in principle, 
sufficient space should be available on-site to accommodate the temporary stockpiling 
and beneficial re-use of the construction spoil (from all but the Tunnel Bore Machine 
(TBM) arisings) for the construction of the development platform.  
 

2.5. It is acknowledged that the construction of the DCO scheme will involve intense 
construction activity with a commensurate demand for space.  However, a plan could be 
developed in future consultation with the contractor to enable the development 
earthworks and/ or stockpiling to take place at locations without adversely affecting the 
ability of the tunnelling contractor to undertake its works. Indeed, the scope for (and 
desirability of) such efficiencies has been recognised by TfL in Document Reference 
8.27.   
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2.6. SHL’s position remains that the temporary land take for storage remains overly-generous 
and phasing-blind, particularly in light of TfL’s failure to grasp the opportunity to maximise 
beneficial re-use of spoil on the Site, which SHL of course acknowledges will necessitate 
a larger temporary land take. That, however, is not the case and therefore SHL continues 
to object to the scale of the land take on the bases made out in its earlier 
representations. 
 

2.7. With regards to the planning status of the Site, it is correct that the OAPF document is not 
yet adopted. However, it is a document produced with the Mayor's direct involvement, 
and therefore one would reasonably anticipate that TfL (as part of the Mayoral “family”) 
might accord such a document substantial weight. It should also be noted that the points 
raised in SHL’s previous objections, whilst referring to the 2014 Masterplan, given SHL’s 
development aspirations for the Site are captured by that document, go to the general 
requirements for redeveloping the Site. Given the London housing delivery crisis it 
behooves TfL to work in a manner which facilitates the maximum delivery of housing in 
the shortest possible timescale 
 

2.8. Accordingly, SHL’s objections regarding the noise canopy and provision for adequate 
foundations remain, notwithstanding TfL’s comments as to the planning status of the Site.  
 

2.9. SHL’s further objections regarding the re-use of the spoil on the Site are set out below. 
SHL notes that TfL has acknowledged that ‘there could be environmental and 
commercial benefits in the beneficial reuse of certain excavated material on the 
Silvertown site, where feasible’ and indeed the benefits of such reuse have formed the 
basis of the above-mentioned negotiations. The benefits, savings and efficiencies offered 
by such reuse are detailed in the section below. 

 
 
3. SHL’s Further Objections 
 
3.1. As has been noted in SHL’s previous representations to the Examining Authority, SHL 

considers that the beneficial reuse of spoil from the DCO scheme on the site presents a 
significant opportunity to provide financial, environmental and programming benefits for 
the scheme and the broader Silvertown area. 
 

3.2. As with any benefit of the type set out above, it is impossible to entirely accurately predict 
its quantification in advance. However, an analysis has been undertaken by SHL’s 
consultant engineers, Buro Happold which has formed the basis of negotiations with TfL, 
and also the pre-application planning discussions with the London Borough of Newham’s 
planning department. 
 

3.3. These pre-application discussions are progressing with a view to obtaining the necessary 
consents for undertaking the site levelling works towards which the spoil in question 
would be used. 
 

3.4. As per the timescales outlined in the pre-application advice request to Newham, the 
planning application will be submitted in summer 2017. 
 

3.5. Current analysis suggests that approximately 150,000m3 of suitable spoil will be required 
to construct the development platform. 
 

3.6. The spoil required amounts to approximately 20% of the total excavated waste forecast 
for the Silvertown Tunnel scheme construction phase. As can be seen in the attached 
Design Note from Buro Happold (appendix 1), the majority of this could readily be 
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composed of only ‘premium construction materials’, which are of ideal composition for the 
relevelling works. This further highlights the particular efficiencies of SHL’s proposals. 
 

3.7. This 20% reduction in excavated waste for off-site disposal would provide a 
commensurate reduction in barge/HGV movements otherwise required for off-site spoil 
disposal. This reduction would, in turn, have significant environmental benefits given the 
associated reduction in emissions created by the relevant barge/HGV movements. It 
would also save the cost of the barge trips.  

 
3.8. As is stated in Document Reference 6.10, TfL will seek to ensure that its chosen 

contractor takes steps to ‘control and limit emissions to the atmosphere in terms of 
gaseous and particulate pollutants from vehicles and plant used on the worksites, and 
dust from construction, demolition, vehicles and plant activities’. It is self-evident that the 
best possible measure to control and limit emissions is to prevent them; SHL’s proposals 
for the re-use of the spoil provide just such an opportunity to prevent needless HGV and 
barge movements. 

 
3.9. As noted in Appendix 6A to the Environmental Statement, 50% of material is anticipated 

to be relocated by barge, with each barge-load equating to roughly 500 tonnes of 
material (per TfL’s own assumptions). On the assumption that, on average, the materials 
to be recovered will equate to 1.75 tonnes per cubic metre, SHL’s proposals would 
prevent 262,500 tonnes from needing to be relocated. 
 

3.10. On the basis that 131,250 tonnes of this material (i.e. 50%) being relocated by barge, this 
will lead to a reduction of at least 260 barge trips. Whilst barge trips are considered to be 
less detrimental to the environment than similar HGV trips, this still presents an 
opportunity to reduce the total number of barge trips by nearly 8%. 

 
3.11. This does not account for the impact of HGV trips for the remaining 50% of the arisings, 

which will be considerably more detrimental to air quality and traffic conditions around the 
DCO area. 

 
3.12. The DCO scheme will not be brought forward in isolation, and therefore consideration 

must be given to the broader context across the host boroughs, and the potential offered 
by the sites within those boroughs, upon which the scheme will be brought forward. 
Therefore it is disappointing to note that TfL (in Document Reference 8.7) seeks to focus 
on the historical planning status of the site. 

 
3.13. As TfL correctly notes in Document Reference 8.7, and as can be seen from the SoCG, 

there has been substantial consultation between the parties as to the delivery of the 
benefits set out above. SHL is therefore disappointed that TfL appears to be failing to 
accord those benefits their due weight and value; it is unclear, in the context of the 
substantial efficiencies outlined above, and the comparatively minor costs of achieving 
the same, why a public body would seek to expend significant additional public sector 
resources to achieve a less desirable outcome.  

 
3.14. Additionally, and as has been noted previously, the DCO scheme would otherwise delay 

the delivery of the Scheme by no less than seven years. Factoring in the need to carry 
out the preparatory works after the conclusion of TfL's works, this would entail a 
significant bar to housing delivery on the Site. However, by programming the relevelling 
and remediation of the Site concurrently with the broader DCO works, a significant time 
saving would be achieved, and negative impacts on the delivery of Site would be limited, 
in accordance with the Government’s aspirations to accelerate delivery as set out in the 
recent Housing White Paper, which has clearly stated a need to deliver more homes, 
faster, whilst releasing land for development as expeditiously as possible. 
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3.15. It is also noted that the Site is currently (per Document Refernece 2.5) anticipated to be 

used almost exclusively for the storage of spoil and waste prior to it being removed by 
river and road. Indeed, paragraph 13.5.2.6 onwards of the Environmental Statement 
acknowledges that 'excavated material will be targeted for fill and lanscaping where this 
is feasible and the material is suitable... suitable inert excavation materials (e.g.  Soils, 
stone, bricks, clay, rubble, rock) may be suitable for use in land reclamation projects'.  

 
3.16. These aspirations clearly align with SHL's proposals. SHL therefore sees no reason why, 

if the spoil is already to be put to such use on the DCO site, why such use would not be 
acceptable on a broader scale; it is clear that the principle of such use is accepted and 
indeed actively promoted through TfL's own application documentation. Indeed, stepping 
away from the particulars of the DCO application, the reuse of spoil with minimal cost and 
environmental impact amounts to an 'easy win' for all parties. 
 
 
TfL’s Further Figures 
 

3.17. Following meetings between SHL and TfL’s engineers held on 16 March 2017, TfL has 
produced a table indicating the extent of its own proposed reuse of the spoil to be 
created by the tunnelling works: 
 

 
 

3.18. Accordingly TfL, in preparing its detailed proposals for the tunnelling works, has 
incorporated reuse of spoil within the bounds of the DCO scheme, and therefore clearly 
accepts the principle of such works within the DCO. 
  

3.19. It should be noted that SHL has not seen the underlying work relating to the figures set 
out above, and therefore cannot comment on their veracity. To that end, the anticipated 
amounts of spoil to be taken from the DCO works that figure into SHL’s analysis remain 
as per Chapter 6 of the Environmental Statement. 
 

3.20. However, and notwithstanding the lack of detail provided by TfL in respect of these 
figures to date, it is apparent that such reuse is evidently already deemed to be 
acceptable in respect of the DCO works. SHL can therefore see no reason why beneficial 
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reuse of the remaining spoil on the Site for the proposed relevelling works could possibly 
be objected to. 
 

3.21. Given this apparent in-principle acceptance of the reuse of spoil for infill and relevelling 
as part of the DCO works, it is frustrating, disappointing and puzzling that TfL has failed 
to grasp the opportunity to effectively maximise the extent of such reuse. This is all the 
more so given the significant positive outcomes which might be secured on a strategically 
important site. 
 

 
Impacts on the River 

 
3.22. There is also a clear benefit in terms of impact on other users of the river in limiting the 

number of barge trips that must be made, and in reducing the disruption to navigation of 
the River addressed by the Port of London Authority in its representations (as published 
on 18 November 2016).  

 
3.23. A nearly 8% reduction in the number of trips required to transport spoil will of course limit 

the risk of wholesale interference and prevention of river use for other river users. By 
reducing the risk of making the river unnavigable for other river users (including 
safeguarded wharves falling upstream of the DCO scheme), SHL’s proposals would also 
serve to allay to a certain extent the concerns of said users. 
  

3.24. It should be further noted that the resulting reduction in reliance on barge movements will 
naturally mitigate the risks inherent in such operations. For instance, there will be a 
concomitant reduction on the potential impacts on the works river conditions rendering it 
unnavigable (for instance in adverse weather and/or tidal conditions, particularly busy 
river traffic periods, and Thames Barrier closures). There is also a similar saving with 
regards to administrative burden, as the need for licences and consents for the required 
barge movements is reduced in direct accordance with the amount of spoil retained on 
site. 
 
 

Flood Defence/EA 
 
3.25. The site levelling works not only prepare the Site for delivery of much-needed housing, 

but will also improve the flood resistance of the Site, and are instrumental (alongside the 
proposed improvements to the sections of river wall bounding the southern edge of the 
Site) in delivering the required upgrade to the Environment Agency’s 2100 flood defence 
level. This will benefit not only the site but also the broader DCO scheme in consolidating 
the mitigation required to ensure compliance across both the Site and the northern DCO 
area, achieving associated efficiencies in obtaining compliance with TE2100 across the 
lifecycle of the proposed tunnel. 

 
3.26. The current proposals comply with LB Newham's SFRA Guidance, which requires that 

floor levels be raised by 300mm above the 1 in 200 year risk flood level for 'more' and 
'highly vulnerable' development, and therfeore the requirements of Objective 3 in LB 
Newham's LFRMS (September 2015).  

 
3.27. This corroborates the clear government guidance set out in paragraph 07-054 of the 

NPPF that raising of floor levels, such as that proposed by SHL, is a key tool in mitigating 
flood risk.  

 
3.28. If the Site is to be brought forward for residential development, per its emerging 

allocation, it would, in order to obtain planning permission, be required to pass the 



 

Ab 
VN 1 030317 18-04-11 
36943/1/240317131726.docx 

Exception Test, given that it falls within the More Vulnerable designation by the NPPF.  
The Exception Test requires that any proposed development attributed a More 
Vulnerable designation must: 

 
3.28.1. provide wider sustainability benefits that outwirght the flood risk, in accordance 

with the applicable SFRA; and 
 

3.28.2. show that it is safe for its lifetime, accounting for the vulnerability of its users, 
without increasing flood risk elsewhere, and if possible, will reduce flood risk 
overall. 

 
3.29. Increasing the floor levels of the Site will be crucial to ensuring that any development on 

the Site passes the Exception Test, and therefore securing the future redevelopment of 
the Site. The aspirations of the DCO scheme must recognise the value of, and include 
measures to (at least passively) assist in securing future development. Assisting in 
improving the flood resistance of the Site and therefore its likelihood of passing the 
Exception Test therefore provides a valuable opportunity for the DCO to achieve 
significant positive externalities and efficiency savings.  
 

 
Procurement 
 
3.30. Noting that the scheme is to be procured by way of some form of hybrid PPP (see 

Document Reference 7.8), and that the Prior Information Notices relating to the DCO 
scheme were only published by TfL in October 2016, there is still substantial time for 
potential bidders to adjust any proposals to include SHL's proposals. 

 
3.31. It would be erroneous to suggest that including SHL's proposals would lead to inflexibility 

within the procurement of the works required under the DCO. The requirement to retain 
the spoil on the site to facilitate the relevelling and remediation works proposed by SHL 
would at all times remain conditional upon the proper consents and permissions being 
obtained; if that provided impossible for whatever reason (or, indeed, if it could not be 
achieved by a predetermined date), then the obligation would fall away, and the spoil 
could be dealt with as is currently suggested within the Code of Construction Practice 
(Document Reference 6.10). 

 
3.32. The Examining Authority will note, however, that SHL is already in pre-application 

discussions with the London Borough of Newham with regards to its proposals, and 
therefore expects formal submission of an application to be made in summer 2017. 

 
3.33. It should also be noted that the permission for the site preparatory works incumbent in 

the relevelling and remediation are being brought forward in a separate application to any 
operational change of use that might be required to facilitate the broader masterplan for 
the Site. Accordingly the application will not relate to the acceptability of the Masterplan 
proposals, and would therefore allow flexibility as to the Site's future redevelopment.  

 
3.34. Therefore, SHL's proposals are not tied solely to the redevelopment of the Site in 

accordance with the 2014 Masterplan, or any variant thereof. Instead they will facilitate 
the Site's redevelopment in the broadest terms, in accordance with the City in the East, 
the OAPF and, most plainly, the need for significant delivery of new homes to be brought 
forward across London and the South East in short order.  
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4. Conclusion 
 
4.1. Until such time as an agreement is reached with TfL regarding SHL’s proposals, SHL 

robustly maintains its objections to the DCO scheme. Accordingly SHL also reserves its 
right to make further representations to the Examining Authority on this matter, including 
after the conclusion of the examination in public after 11 April 2017. 

 
 
 
 
 

24 March 2017 
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APPENDIX 1 
 

Buro Happold Design Note 
 
 

 
 



Design Note 

 

This report has been prepared for the sole benefit, use and information of Silvertown Homes Limited for the purposes set out in the Design 
note or instructions commissioning it.  The liability of BuroHappold Engineering in respect of the information contained in the report will 
not extend to any third party. All concepts and proposals are copyright © March 2017.  Issued in commercial confidence. 

Project Thames Side West 

Subject Potential for re-use of spoil in enabling earthworks 

Project no 035668 

Date [Publish Date]24 March 2017 

 

Revision Description Issued by Date Approved (signature) 

1 Revised draft for comment S H Mallett 10.01.17  

7 For Issue A Swanton 24.03.17 T Curson 

Summary 
The on-site re-use of the spoil arising from the Silvertown Tunnel construction is a wonderful opportunity for TfL to assist 
in delivering sustainable development. We demonstrate in this note how spoil re-use is feasible, deliverable and 
desirable. It will support two Mayoral objectives of addressing air quality issues and accelerating the delivery of Homes 
for Londoners.  

The onsite re-use of spoil would deliver environmental and economic benefits to both TfL and Silvertown Homes Limited 
by: 

 allowing for the beneficial re-use of an otherwise waste material in accordance with the waste hierarchy; 
 reducing transport and other associated environmental impacts, particularly air quality impacts from barge 

and lorry movements;  
 minimising the construction traffic movements through Newham and beyond; 
 reducing transport costs for TfL (please also see separately provided cost report), and lessoning the risk 

exposure associated with this element of the Silvertown Tunnel scheme;  
 avoiding disposal to landfill, thus saving void space; and 
 avoiding subsequent demand for suitable soil materials / primary aggregates to enable redevelopment. 

Following extensive discussions, the principle of the benefit of the spoil re-use has been agreed with TfL and their 
advisors.  We are wholly confident that a solution has been found that TfL can deliver by using a mix of direct placement 
of spoil together with some stockpiling of spoil to work around the contractor’s requirements, 

A detailed study has confirmed:  
 The need for 85,000 to 100,000m3 (approx.) of suitable soil materials to assist in preparing the Thames Side West 

site for future development. 
 The geological suitability for this purpose (i.e. construction of the development platform) of the material which 

will arise from the open cut and cut and cover sections of the tunnel. 
 That this material will require minimal pre-treatment. 
 That this material will arise early in the construction process, allowing direct placement in areas which can then 

be restored for subsequent spoil stockpiling or other tunnel construction worksite activities as the contractor 
requires.   

If some changes are required in terms of precise land availability once the contractor is appointed these do not contradict 
these points of principle.   
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The optimum solution is for placement/stockpiling of spoil across the entire Thames Side West site. If this solution is 
deemed too difficult by TfL, an easier option will be the placement/stockpiling of spoil only on land within the DCO 
bounds which is identified as the Carlsberg Tetley land. A detailed study has confirmed the need for approximately 
85,000m3 of material to construct the development platform across the land within the DCO bounds which is identified as 
the Carlsberg Tetley land.  

In terms of precise locations for material to be immediately placed (or stockpiled), the following areas (totalling 6.7 acres) 
are proposed to be used: 

1. The area at the southern end of the site over the tunnel and areas to east and west which occupies a total of 
some 3.7 acres (15,000m2).  This is currently allocated for spoil classification and temporary storage (and no 
activity over the tunnel line).  The identified uses could occupy land more efficiently / elsewhere and could be 
relocated from time to time with minimal disruption to work. 

2. The area of the central ‘lozenge’ between the DLR and the Silvertown tunnel retained cut which occupies a total 
of some 3.0 acres (12,000m2) with current activities allocated for car parking (2,000m2) and site offices (3,100m2).  
These uses could be re-located to an area adjacent/ near the site without adversely affecting construction 
operations. 

An assessment of stockpile footprints confirmed that an approximate area of five acres (20,000m3) would be needed to 
stockpile materials that would be required to construct the development platform across the land within the DCO bounds 
which is identified as the Carlsberg Tetley land. This five acre stockpiling area can be provided by the areas totalling 6.7 
acres proposed above. It is important to note that the five acre stockpile footprint area requirement assumes that 100% 
of material would be stockpiled. In actual fact, the area required will be much less as it is envisaged that a large portion of 
the spoil will be directly placed onto available land.   

The beneficial re-use of the spoil arising from the Silvertown Tunnel construction will require that attention is given to 
planning the management of spoil as it arises, its segregation, transportation, temporary stockpiling, placing and 
compaction etc. together with the phasing of the development / availability of land.  This level of attention to the detail 
of material management would be expected of any competent contractor.  
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1 Introduction 
Current TfL proposals for the construction of the Silvertown Tunnel envisage the off-site disposal of all spoil arisings 
involving extensive road and river transport. There is a potential for the beneficial re-use of a proportion of the tunnel 
spoil arisings on the Thames Side West site as enabling earthworks, preparatory to its subsequent redevelopment. The 
beneficial re-use of spoil would provide an important reduction in the harmful emissions created by the off-site disposal 
transport.  

The purpose of this note is to briefly outline the rationale and technical aspects of implementing a strategy designed to 
realise the potential for re-use of spoil in enabling works.  

2 Rationale and principles 
2.1 General 

The enabling earthworks have four primary objectives; 

 To facilitate the future development of a mixed tenure, mixed used residential led masterplan through the 
construction of a development platform as an integral element of tunnel construction (thus avoiding a period of 
delay between completion of the tunnel construction works and the commencement of a separate earthworks / 
enabling work programme with separate requirements for the import, placing and engineering of suitable soils 
materials from off-site), 

 To cap the existing contaminated ground (mitigation risks to people and the environment), 
 To raise ground levels to mitigate flood risk, and 
 To reduce rainwater infiltration (thus reducing the potential for contaminant migration to shallow groundwater 

and the River Thames). 

The soil materials will need to meet certain geotechnical and geochemical properties in order to be suitable for use in the 
enabling works.  Furthermore, once placed, the materials will also need to meet (and maintain) certain geotechnical 
performance criteria to provide a platform for the subsequent built development.  Accordingly, the soil materials will 
need management and engineering, (typically comprising segregation, placing in layers, compaction, protection and the 
construction of a surface water drainage system) to ensure their integrity and condition prior to the construction of the 
built development.   

The spoil arising from the tunnel construction will be derived from three distinct construction activities; 

i. Boring of the tunnel by the tunnel-boring machine (TBM); 
ii. Excavation of the cut & cover tunnel; 
iii. Excavation of the retained cut and the TBM launch chamber (i.e. the open cut sections). 

Spoils arising from the excavation of the retained cut and the TBM launch chamber and the cut & cover section of the 
tunnel on the Silvertown works area (north of River) together with spoil arising from tunnel boring will be landed on the 
Thames Side West site.   

It has been assumed that the excavated spoil from the Greenwich works area will be transported from that worksite direct 
to an appropriately licensed off-site landfill/ disposal or treatment facility and will not be landed on the Thames Side 
West site.  The potential for the re-use of the materials arriving on the Thames Side West site is briefly considered below. 

The TBM launch chamber and the cut and cover and retained cut sections in the Silvertown works area are shown in 
Appendix A.  
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2.2 Soil material types 

The geological cross section presented in the Atkins Environmental Statement shows that the tunnel will be constructed 
through a sequence of soil materials, summarised below. 

Table 2—1 Geological summary 

Strata Encountered Composition Potential for re-use 

Concrete / other 
hardstanding 

Open excavation 
only 

Will be derived as broken 
large blocks etc 

Potentially suitable for re-use. Requires 
segregation from underlying soils / processing 
by crusher. 

Made Ground Open excavation 
only 

Mix of clay, sand, gravel 
and man-made 
inclusions.  Obstructions 
and contaminated 

Dependent upon chemical and physical 
suitability. Re-use in lower layers of capping. 
May require treatment. Proportion likely to be 
unsuitable and subject to off-site disposal 

Alluvium Open excavation 
only 

Soft sands, silts, clays and 
peat. 

Not suitable for re-use in enabling works. 
Potential for beneficial disposal to topsoil 
manufacturer. 

River Terrace 
Deposits 

Open excavation 
and bored tunnel 

Sands and gravels Premium construction material. Readily 
suitable for re-use. 

London Clay Open excavation 
and bored tunnel 

Stiff fissured silty clay Premium construction material. Readily 
suitable for re-use. 

Harwich 
Formation 

Bored tunnel Sandy clays/ clayey sands Will arise as a mixed “paste” from TBM. 
Potential for re-use following dewatering and 
treatment 

Woolwich 
Formation  

Bored tunnel Sandy clays/ clayey sands 

Reading 
Formation 

Bored tunnel Sandy clays/ clayey sands 

2.3 Volumes of soil material arisings 

Estimates of the volumes of the various materials arising from the tunnel construction have been made by BuroHappold 
Engineering on the basis of the geological cross sections and drawings presented in the Environmental Statement.  The 
volumes derived from the bored tunnel were provided by Atkins (e-mail 9.11.16).  

Table 2—2 Summary of spoil arisings  

Strata Silvertown works area retained cut / 
TBM launch chamber / cut & cover 
excavations (m3) 

Volume from TBM (m3) 

Concrete / hardstanding [Site-wide*] 40,000 [approx]  [Note Atkins estimate 
3,000 arising from the tunnel excavation] 

Nil 

Made Ground 30,000 Nil 

Alluvium 37,000 Nil 

River Terrace Deposits 27,000 29,000 

London Clay 31,000 100,000 

Harwich Formation Nil 28,000 

Woolwich Formation  Nil 86,000 

Reading Formation Nil 10,000 

* Assumes 300mm hardstanding thickness.  Area of hardstanding measured from aerial imagery for areas within the DCO 
bounds on north side of the river.  
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3 Enabling works materials 

3.1 Engineered composite capping 

As outlined above, it is envisaged that an engineered composite cap would be constructed across the Thames Side West 
development site in phases as the land becomes / is available, in accordance with the agreed construction phasing plan.  
Such a cap comprises a series of engineered layers designed and constructed to perform particular functions. The 
engineered composite capping is further described in Appendix B.  

3.2 Use of spoil arisings 

The spoil arising from the open excavation and the cut & cover section of the Silvertown Tunnel will be derived from the 
strata listed above but generally in sequence as the excavations progress.  That is, the method of construction of the TBM 
chamber and the retained cut will facilitate the segregation of each material type.  Segregation by material type from the 
cut & cover tunnel section is possible but more complex.  Supervision will be required during excavation to facilitate 
segregation of the different geological strata and to maximise the potential for beneficial re-use. 

There will be a need to stockpile the various soil materials prior to use in the enabling works, at least in part.  The aim 
would be to avoid double handling and as far as practicable to take material as it arises from the excavation directly to 
the location of final deposition where it would be placed in layers and compacted to specification.  There will also be a 
need to temporarily stockpile materials scheduled for re-use on site.  Such stockpiles should be segregated by material 
type and the materials would then be won to enable construction of the capping system as the areas of each phase 
become available. 

It should be recognised that some of these materials will be required to provide the backfill over the cut & cover section 
of the tunnel.  It is anticipated that the majority of that material will be provided by Made Ground.  A summary of the 
arisings with potential for re-use and their possible role in the engineered capping / development platform is 
summarised below.  All such use is dependent upon the acceptability of chemical and physical properties. 

Table 3—1  Uses for arisings 

Strata Regulating layer Capillary break Clay / general Fill Running layer 

Concrete / 
hardstanding 

Yes – requires 
treatment 
[crushing & screening] 

Yes – requires 
treatment 
[crushing & screening] 

No Yes – requires 
treatment 
[crushing] 

Made Ground Yes – requires 
treatment 
[screening] 

No Possible - requires 
treatment 
[screening] 

Possible – requires 
treatment 
[crushing & screening] 

River Terrace 
Deposits 

No Yes - may require 
screening 

No Yes 

London Clay Yes No Yes No 

3.3 Regulatory position 

Spoil from earthworks can be classified as a “waste” and thus its movement, treatment and disposal falls under the Waste 
Management Licensing Regulations.  However, the re-use of the arisings from the Tunnel (open cut, cut & cover and the 
TBM, if required) could be carried out in accordance with the development industry Waste Code of Practice (supported 
by a planning permission).  Adherence to this Code would require the design and implementation of a robust Materials 
Management Plan, signed off by a Qualified Person.  The material would then not be classified as a Waste (for the 
purpose of licensing) and the site would not then be encumbered with a Waste Management License (with aftercare 
provision / or need for licence surrender).  If the spoil was subject to treatment prior to re-use on site, then that would 
require an Environmental Permit attached to the treatment plant (and not to the land).  Off-site disposal would of course 
require disposal to an appropriately licensed facility in accordance with Waste Management Licensing Regulations.  
Stockpiling may require an Environmental Permit depending upon the volumes/ nature of materials and the period of 
residence. 
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3.4 Volume requirement 

A three dimension modelling study has been carried out in which a potential ground profile for the redeveloped Thames 
Side West site has been superimposed over existing ground levels and a cut / fill balance determined.  The basis for the 
redeveloped site ground elevations has reflected a number of important factors, in particular; 

 Requirement to raise the flood defence level to 6.2mOD, 
 Requirement for the redeveloped site to sensibly meet the existing ground level at the various site boundaries, 
 The emerging masterplan, and 
 The need for an appropriate landform across the redeveloped site. 

The drawing that reflects this information is attached as Appendix C.   

Assessment of this data indicates that: 

 For the entire Thames Side West site there are the following (rounded) cut/fill requirements; 
o Total cut: 50,000 m³  
o Total fill: 150,000 m³  
o Net: 100,000 m3  

 For the land parcels within the DCO bounds which are identified as the Carlsberg Tetley land1, there are the 
following (rounded) total cut/fill requirements; 
o Total cut: 30,000 m³  
o Total fill: 115,000 m³  
o Net: 85,000 m3  

For the entire Thames Side West site, although there is a net cut / fill imbalance of about 100,000m3, assuming that this is 
the net import requirement requires that all of the 50,000m3 of cut material was suitable for re-use.  That is likely to be an 
unrealistically optimistic assumption.   

The majority of the site surface is currently hardstanding, assumed to be 300mm thick.  As discussed above, hardstanding 
would be removed to facilitate subsequent development.  This material after processing will provide a useful construction 
material during development, but much of this could be used for temporary purposes (e.g. pile mat) rather than as a part 
of the permanent capping.  Similarly, as discussed above, the final ground elevation of the enabling works will also need 
to take into account the development itself (typically adds 0.5m to the height of the cap).  Atkins have estimated that 
about 3,000m3 of hardstanding would be derived from the tunnel excavation. 

In summary, the requirement for imported soil materials in the permanent engineered cap across the Thames Side West 
site is likely to be in the range of 85,000 to 100,000m3, but, dependent upon the final nature and pattern of the 
development, could be some 150,000m3.   

These are significant volumes emphasising the worthwhile nature of this exercise.  With all the activity in the wider Royal 
Docks area and high levels of public sector ownership it is entirely likely that there could be other local sites that could 
make worthwhile some of the excess spoil from the tunnel as opposed to removal by barge for unknown use.   

The total volume of useable arisings (Section 2.3) is likely to be generally able to meet a demand in this range subject to 
particular aspects of quality (Section 3.5) and construction materials management (Section 3.6). 

3.5 Quality 

Taking into account the requirements for imported soil set out above together with the anticipated volumes and types of 
soils arising from the Tunnel construction it is likely that a large proportion, if not all of the soil required to construct the 
engineered capping (across the entire Thames Side West site) could be derived from the open cut/ cut & cover sections.  
The nature of the earthworks in these sections of the tunnel in general facilitates material segregation and re-use 
(discussed above). 

On this basis it is assumed that all of the River Terrace Deposits [45,000m3] and London Clay [52,000m3] from the 
excavation of the retained cut, the TBM launch chamber and the cut & cover tunnel, will be delivered to and re-used on 
site in the construction of the engineered capping across the Thames Side West site.  The shortfall (likely to be 
approximately 50,000m3) could be made up from suitable Made Ground (which meets geotechnical and geochemical 
criteria) and / or from crushed and sorted hardstanding.   

                                                           

1 The Carlsberg Tetley land parcels are shown in Appendix D as land ownerships numbers 15, 20 and 24. 
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It appears that there is not a requirement for the on-site use of spoil arising from the bored tunnel.  This has a number of 
advantages for the tunnelling contractor (e.g. obviating need for excess treatment over and above that required for 
disposal, simplicity of the mechanism for transport / disposal etc.). 

3.6 Materials management and stockpiling 

3.6.1 Material management planning 

The beneficial re-use of the spoil arising from the excavation will require that considerable attention is given to planning 
the management of spoil as it arises, its segregation, transportation, temporary stockpiling, placing and compaction etc. 
together with the phasing of the development / availability of land.  This level of attention to the detail of material 
management would be expected of any competent contractor.  For example this was a major part of the success of the 
redevelopment of the Olympic Park, and on which both BuroHappold and Atkins played significant roles.   

For such a programme of works to operate most efficiently, these earthworks should be an integral part of the tunnel 
construction.  The materials management plan (MMP) that would be defined to describe these works, would also be the 
Plan necessary to meet the requirements of the Waste Code of Practice (described above).  Ideally, the spoil arisings 
would be transported directly to the receiving site to be laid down and compacted in layers with no secondary handling 
etc.  However, given the nature and scale of the works on the site, it is inevitable that some stockpiling (of the segregated 
materials) and secondary handling will be required. 

It is important to note that as the material to be re-used will arise early in the construction process, its immediate 
placement to create a cap allows the surface of these areas to be re-used for construction purposes.    

3.6.2 Spoil arising 

In order to consider the potential areas of land that could be utilised in stockpiling the re-useable spoil arisings, estimates 
have been made of the likely footprints for stockpiles of 10m heights.  The stockpiles are assumed to be truncated 
pyramids with 300 side slopes and square bases.  Bulking factors have been assumed for each material type.  Initially an 
assessment has been made of the potential areas required for stockpiling 100% of each material type arising from the 
open cut/ cut & cover sections (Table 3—2).   

Table 3—2 Stockpiling areas for spoil arising 

Strata Bulked Volume (m)3 Area of 10m stockpile 

Concrete / hardstanding [Tunnel only] 4,200 35 x 35m (0.3 acres) 

Made Ground 36,000 75 x 75m (1.4 acres) 

River Terrace Deposits 32,400 75 x 75m (1.4 acres) 

London Clay 72,800 85 x 85m (1.8 acres) 

Approx. maximum total area required for stockpiles 20,000 m2 (5 acres) 

Note:  These total areas assume that 100% of the arisings to be re-used would require stockpiling and that there is no 
opportunity for immediate re-use during the Silvertown tunnel construction programme.  Immediate re-use on site will 
reduce areas needed for stockpiling. 

3.6.3 Material for development platform 
An assessment has also been made of the footprints of stockpiles for the materials that would be required to construct 
the development platform on the land parcels within the DCO bounds which are identified as the Carlsberg Tetley land2. 
The assessment included a bulking factor for stockpiled material. The results of the assessment are provided in  
Table 3—3 and Table 3—4.  
  

                                                           

2 The Carlsberg Tetley land parcels are shown in Appendix D as land ownerships numbers 15, 20 and 24. 
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Table 3—3 Development platform material requirements 

Plot Area (m2) [approx.] Approx Volumes required (m3) [quantities rounded] 

Capillary break Clay / general Fill Running layer 

15 70,000 Assume nil* 24,500 17,500 

20 3,400 Assume nil* 2,400 1,000 

24 54,000 13,500 27,000 13,500 

Total 127,400 13,500 53,900 32,000 

* The thickness of the cap required is <1m.  In order to accommodate the relevant ground levels.  For the purposes of 
this Note, the capillary break layer has been excluded.  If such a capillary break was required, an equivalent volume could 
be taken from the clay / general fill or the final ground level could be raised 250mm (approx). 
 

Table 3—4 Stockpile areas for material required for development platform 

Capping material Approx Bulked Volume (m)3 Area of 10m stockpile 

Capillary break 16,000 55 x 55m (0.74 acres) 

Clay / general fill 75,000 105 x 105m (2.72 acres) 

Running layer 45,000 85 x 85m (1.79 acres) 

Approx. total areas required for stockpiles 20,000 m2 (5 acres) 

Note:  These total areas assume that 100% of the arisings required to construct the development platform require 
stockpiling and that there is no opportunity for re-use during the Silvertown tunnel construction programme.  The total 
areas also assume single stockpiles of 10 m for each material type.  A larger number of stockpiles of smaller footprints 
would give marginally greater space requirements.  

3.6.4 Consideration of potential direct spoil re-use and stockpiling 

As discussed above, the most efficient process would be for the spoil arisings to be transported directly to the receiving 
site, laid and compacted in layers with no secondary handling.  However, some stockpiling will be required and the text 
and tables above attempts to quantify the scale of that requirement.  If it was possible to construct the development 
platform on these areas, subsequently those areas could be used for worksite activities, or for stockpiling [both uses likely 
to require the construction of a hardstanding surface and surfaced water drainage system]. 

The construction of the Silvertown tunnel will involve intense construction activity with a commensurate demand within 
the DCO site boundary to accommodate it.  However, examination of the Silvertown planned worksite layout [TfL/ Atkins 
Drawing ST150030-ATK-ZZZ-ZZ-DR-CE-3141] indicates that, in principle a plan could be developed to enable the 
development earthworks and/ or stockpiling to take place at locations without adversely affecting the ability of the 
tunnelling contractor to undertake their works.  It is reasonable to assume that at least some of the contractor’s facilities 
could be moved within the site, or could be amenable to re-location from time to time (common practice on most 
development sites).  In theory, other relocation options could also be explored, subject to the agreement of the 
contractor and of other (off-site but adjacent) landowners.   

There are other areas additional to those listed below that could be used temporarily for construction of the 
development platform and/ or stockpiling. 

1. The area at the southern end of the site over the tunnel and areas to east and west occupies a total of some 3.7 
acres (15,000m2).  This is currently allocated for spoil classification and temporary storage (and no activity over 
the tunnel line).  The identified uses could occupy land more efficiently / elsewhere and could be relocated from 
time to time with minimal disruption to work. 

2. The area of the central ‘lozenge’ between the DLR and the Silvertown tunnel retained cut occupies a total of 
some 3.0 acres (12,000m2) with current activities allocated for car parking (2,000m2 – which equates to 
approximately 170 car parks which seems excessive) and site offices (3,100m2).  These uses could be re-located 
to an area adjacent/ near the site without adversely affecting construction operations. 

At this stage it does appear from the above, that in principle, sufficient space should be available on-site to 
accommodate the temporary stockpiling and beneficial re-use of the construction spoil (from all but the TBM arisings) for 
the construction of the development platform on the Thames Side West site.   
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An assessment of stockpile footprints provided in Section 3.6.3 confirmed that an approximate area of 5 acres (20,000m3) 
would be needed to stockpile materials that would be required to construct the development platform across the land 
within the DCO bounds which is identified as the Carlsberg Tetley land. This 5 acre stockpiling area can be provided by 
the areas totally 6.7 acres proposed above. It is important to note that the 5 acre stockpile footprint area requirement 
assumes that 100% of material would be stockpiling. In actual fact, the area required will be much less as it is envisaged 
that a large portion of the spoil will be directly placed onto available land.   

4 De-risking the transport operations 
One of the major benefits of the proposed re-use of spoil on the site is the opportunity this presents to contribute to the 
de-risking of the existing transport proposals for removal of spoil: 

 Reducing the number of HGVs leaving the site on the already congested Newham (and wider) road network 
 Reducing the number of spoil barge movements which can already be constrained by risks associated with: 

o Fog 
o Extreme events such as Thames Barrier closures 
o Adherence to licences and consent  requirements, e.g. from the PLA 
o Natural tidal cycles (resulting in work being undertaken outside the normal working hours) 
o Other existing river uses,  especially those associated with other major construction activities in London  
o Availability of barges 
o Navigational issues associated with increased river traffic  
o Capacity and location (distance and turn round times) of the site receiving the spoil.  

5 Other considerations 
There is existing site investigation data (related to the Tunnel and the Cable Car Intermediate Tower), and further 
investigation (for geotechnical and contamination purposes) will be required both to satisfy the planning condition and 
also to properly define the Remediation Strategy.  The report of the investigations will include a risk assessment and will 
identify the need for / scope of remediation.  The subsequent Remediation Strategy will confirm the detail of the capping 
(i.e. nature lateral extent and thickness etc.) together with any other supporting remedial design / action. 

There are below ground obstructions that will have to be addressed in defining the Strategy.  The investigation will help 
define the presence and extent of such obstructions. It is anticipated that where these obstructions interfere with building 
foundations they would have to be broken out / removed prior to capping.  Obstructions can be left in the ground where 
they do not interfere with the development (e.g. beneath roads/ landscape areas). 

The point to emphasise is that significant amounts of breaking up of hardstanding would be needed for the purpose of 
the tunnel construction; therefore any further breaking up of hardstanding needed to allow construction of the 
engineered capping would not necessarily require addition effort.   

The investigation may identify contamination “hot spots” (i.e. relatively localised contamination with the potential to 
adversely affect groundwater or to evolve hazardous vapours which could affect human health).  Detailed assessment of 
any such areas may indicate that they should be locally excavated, removed and the void infilled as a part of the strategy 
(and prior to capping).  It would be desirable to use spoil arising from preliminary tunnel excavations to infill any such 
voids but this may not be possible (i.e. leaving large open excavations can be unsafe and can give rise to bodies of 
contaminated groundwater etc.). 

There may be a requirement for the built development to include gas / vapour protection measures. 
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Appendix A – Worksite Layout Drawing 
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Appendix B – Engineered composite capping details 
 

The envisaged engineered composite cap is illustrated and briefly described below. 

 

Prior to the construction of the engineered composite cap, the existing hardstanding (and below ground obstructions) 
would be excavated and crushed for subsequent re-use phase by phase.  This removal is required to facilitate the 
subsequent construction of building foundations (piles), drainage and other below ground services).  The removal of 
hardstanding would take place in phases so as to enable the area of open ground to be kept to a practicable minimum 
(to minimise rainwater infiltration and to facilitate access and other uses).  

[Note:  Typically, concrete slabs present in the ground at <3m would be broken out and removed prior to piling etc.  
Slabs present at depths of >5m, would typically be dealt with by the piling / foundation contractor by local removal at 
the pile location (ie by coring).  In order to cost any such operation, the contractor would need to know the detail of the 
slab (ie location, thickness, presence of steel reinforcement etc.).  For current purposes therefore, it is assumed that it is 
likely that the slab (at ground level) together with below ground obstruction at shallow depths (say to about 3m) would 
be removed before the composite cap was constructed.] 

Following excavation and removal of hardstanding (after crushing and for eventual re-use), a regulating layer would be 
laid over the existing contaminated Made Ground as necessary to bring the ground level to a Formation Level (or base of 
engineered capping).  The material for this layer could be Made Ground from elsewhere on-site provided it was not 
geotechnically unsuitable or grossly contaminated.   

A marker layer, typically comprising a coloured plastic mesh sheet or geotextile membrane would be placed to separate 
the clean soils forming the engineered cap from the underlying contaminated Made Ground.  The purpose of this marker 
layer is to provide a visual “barrier”, warning anyone carrying out excavations on the site that they are moving from clean 
to potentially contaminated materials.   

It is possible that the first layer of the engineered cap above the marker layer, would be a capillary break layer.  This may 
be required to prevent the upward migration of contamination due to capillary action.  The need for such a layer will 
depend upon the nature of the contamination, to be determined by site investigation.  Typically, such a layer would be 
200mm thick and comprise a clean coarse granular aggregate (either crushed concrete or natural gravels).  A geotextile 
layer is usually placed over such a granular break layer, to prevent it becoming silted up from the overlying soils. 

In areas planned for soft landscape or for built development (where levels require) clay would be placed in layers and 
compacted to provide a geotechnically suitable material.  The objectives of the clay are to inhibit rainwater infiltration 
(and also to prevent direct contact by people).  This clay layer would be formed from excavated London Clay.  It would 
need to be protected from weathering (drying and cracking in summer, wetting / freezing in winter) to maintain its 
integrity/ performance characteristics.  In addition, the capping will have to be designed and constructed to ensure that 
incident rainwater does not pond/ flood on the surface. This will require the surface elevation of the Clay to be laid to fall 
at an appropriate gradient and to incorporate a surface water drainage system.   

Protection of the Clay against the effects of weathering could be provided by the provision of the final layer of the 
composite cap, namely a suitable thickness (200-300mm) of mixed granular material (DTp Type 2 or similar which could 
be crushed C&D material or Sand & Gravel).  In addition to protecting the Clay, this top layer would also provide 
pedestrian / light vehicular access to the site (an appropriately designed haul road would be required for frequent HGV/ 
plant type use).  Taking this type of integrated approach will have overall benefit for the tunnel construction process.     

The final ground elevation of the enabling works will also need to take into account the plans for the final development.   
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i. Buildings – the floor slab construction will typically put the Final Finished Level at about 0.5m above the 
enabling works final level (EWFL).  If basements were envisaged, then that must be reflected in the EWFL, 
otherwise there would be a requirement for the excavation and removal of the capping material placed during 
the enabling works. 

ii. Hardstanding – the construction of roads / paving would also typically put the Final Finished Level at about 0.5m 
above the enabling works final level (EWFL).   

iii. Soft landscaping – the thickness of the soil cover required in landscaped areas [sub soil and topsoil] would vary 
to reflect the nature of the subsequent planting, but would typically be a minimum of 300mm in grassed areas. 
Shrubs typically require 500-600mm minimum and trees over 1m (although trees are usually planted in over-
deepened “tree pits” in such landscaped areas). 
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Appendix C – Proposed Surface Plan 
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Appendix D – Land Ownership Plan 
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