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1. Introduction 

1.1 In May 2013, the Department for Transport published the Review of Lower Thames 
Crossing Options: Final Report (April 2013) together with a suite of supporting reports.  
The Department used this Review report for the purposes of public consultation on the 
merits of three location options (Options A, B and C; a variant to Option C improving the 
A229 between the M2 and M20 was also consulted on) to provide additional highway 
capacity across the River Thames.  

1.2 This technical note (Module 2) responds to part of a brief to Jacobs/AECOM provided by 
the Department for Transport entitled Annex D: Lower Thames Crossing – further 
assessment of the respective cases for Options A and C.  Module 2 of this brief required 
an estimate of the capital cost and Benefit Cost Ratio of an alternative assumed 
illustrative route for a new crossing at location Option C, henceforward referred to as 
Option C2, that incorporates suggestions made by Kent County Council. For the 
purposes of this exercise, the assumed illustrative route for a new crossing at Option C 
shown in the AECOM report entitled Review of Lower Thames Crossing Options: Output 
2 Design & Costing Report (April 2013), and subject to public consultation in 2013, will 
hence forward be referred to as Option C1.  

1.3 The assumed illustrative route for Option C1, connected at its southern end with the trunk 
road network at Junction 1 of the M2, west of Strood.  In its consultation response, Kent 
County Council favoured Option C variant provided as a tunnelled crossing solution. The 
Council suggested that a tunnel should extend further south than as assumed in the 
illustrative route for Option C1 in order to reduce the impacts on the Thames Estuary and 
Marshes SSSI and Ramsar site northeast of Chalk.  An extended tunnel would also 
reduce impacts on residents of Chalk on the eastern edge of Gravesend. Kent County 
Council made it clear that its support for Option C variant was also conditional on the 
connection between the crossing and the A2/M2 being positioned further west than as 
shown on the assumed illustrative route for Option C1. This would minimise the 
environmental impact of a new crossing on the North Kent Downs Area of Outstanding 
Natural Beauty (AONB), the Shorne and Ashenbank Woods Site of Special Scientific 
Interest (SSSI), and the Shorne Woods Country Park.  
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1.4 Jacobs/AECOM developed Option C2 to take account of the suggestions made by Kent 
County Council.  For the purposes of this exercise a bored tunnel rather than an 
immersed tunnel has been assumed as the latter would have adverse impacts on the 
Thames Estuary and Marshes SSSI and Ramsar site during construction (i.e. as an 
immersed tunnel involves open trench excavation).  An extended bored tunnel under the 
marshes would avoid trenching and the disturbance to ecology caused by it.    

1.5 The assumed illustrative route for Option C1 was therefore amended by (i) extending the 
bored tunnel to pass under the entire area of the Thames Estuary and Marshes SSSI and 
Ramsar site, (ii) moving the assumed illustrative route further from Chalk and (iii) 
relocating the assumed illustrative route to the west of the Shorne and Ashenbank Woods 
SSSI.   

1.6 These changes are shown below in Figure (i). 

 

 
Contains Ordnance Survey data © Crown copyright and database right 2013 

 Figure (i): Assumed illustrative routes for Options C1 and C2 

2. Scope 

2.1 The scope of this technical note includes the following aspects of the design and 
assessment of the assumed illustrative route for Option C2: 

 (i) Information on the constraints applying in the area of Option C2; 

 (ii) A description of an assumed illustrative route for Option C2 and engineering 
design issues arising; 

Option C1 
 Option C2 

Chalk 

Thames Estuary 
and Marshes 
SSSI and Ramsar 
site 

Shorne and 
Ashenbank 
Woods SSSI 

A2 
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 (iii) An assessment of the degree to which Option C2 could be expected to change 
each of the environmental indicator scores in the Appraisal Summary Tables 
(ASTs) provided in the Review of Lower Thames Crossing Options: Final Review 
Report (April 2013); 

 (iv) A cost estimate for Option C2 and information about expected changes to the 
economic performance of Option C2 relative to Option C1. 

 (v) Summary and Conclusions 

2.2 This note simply compares the impacts of Options C1 and C2 – it does not attempt to 
offer an overall assessment of desirability of the two options or identify proposals. The 
design development, environmental assessment and costings for Option C2 have been 
carried out to the level of detail, and using the same methodologies used in respect of 
Option C1 and documented in the Review of Lower Thames Crossing Options suite of 
reports published in April 2013.   

2.3 The location of the assumed Option C2 connection to the A2 is broadly similar to that for 
Option C1. At this stage, it has therefore, been assumed that the impacts on traffic 
routeing would not be materially different. 

3. Constraints for Option C2 

3.1 This section sets out the engineering and environmental constraints applying in the area 
of the assumed illustrative route for Option C2.   

Changes in the assumed illustrative route for Option C2 relative to Option C1 

3.2 Differences between the assumed illustrative routes for Options C1 and Option C2 apply 
mainly in Kent, with only minor alterations from Option C1 over Tilbury Marshes on the 
Essex side of the River Thames.  These alterations in Essex arise from the suggestions 
made by Kent County Council. Constraints discussed in this technical note are, thus, 
limited to those south of the River Thames.  Detailed information on design constraints 
are contained in the Review of Lower Thames Crossing Options: Output 2 Design & 
Costing Report and so are only briefly described in this note where relevant to Option C2.  

Engineering Constraints (see Figures 1-5) 

3.3 The River Thames is approximately 1,200m wide at the crossing point of the assumed 
illustrative routes for Options C1 and C2. Navigation charts from the Port of London 
Authority show the riverbed depths, which in turn guide the assumptions that have been 
made about the depth of the bored tunnel beneath the riverbed. 

3.4 Roads that would be crossed by the assumed illustrative route of Option C2 include 
Lower Higham Road, the A226 and Thong Lane.  The assumed illustrative route for 
Option C2 would also cross the North Kent rail line south of the Thames, which has a 
disused canal alongside, and a track and right of way crossing west of Thong.   

3.5 Where it meets the M2 (J1), the A2 is a dual four lane wide all-purpose trunk road on a 
largely straight alignment.  The A2 has hard shoulders akin to motorway standards but 
there are many junctions along its length, typically around 1km apart; the minimum 
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standard length to allow for traffic weaving between the junction entries and exits. The 
assumed illustrative route for Option C2 connects to the A2 between the junctions at 
Singlewell and Park Pale (Cobham).  A service area, with petrol filling station and 
associated restaurant, is located on the A2 between these points, along the westbound 
carriageway.  Traffic emerging from the services is channelled through to the next 
junction at Singlewell for safety purposes, due to its proximity to that junction. 

3.6 The High Speed 1 (HS1) rail line runs close to the A2 along its southern edge.  Its 
proximity to the A2 presents a significant constraint to the design of junction with the 
assumed illustrative route for Option C2.  There is also a freight loop, signalling room and 
an electrical power feeder station associated with HS1 between the HS1 line and the A2. 
Electricity transmission lines cross the A2 and Thong Lane.  High pressure gas pipelines 
also cross the site. 

Environmental and Other Constraints (see Figure 7) 

3.7 Figure 7 illustrates the composite constraints applying in the area that could affect the 
design of Option C2.   

3.8 From the Thames southwards the assumed illustrative route of Option C2 crosses the 
Thames Estuary and Marshes SSSI and Ramsar site.  South of Lower Higham Road, the 
route crosses agricultural land, passing to the east of Chalk. 

3.9 Further south, the assumed illustrative route crosses rights of way and the Southern 
Valley Golf Course, and passes near to Riverview Park sports ground. It then passes 
west of Brummelhill Woods, part of Shorne and Ashenbank Woods SSSI, the North Kent 
Downs AONB, and the Shorne Woods Country Park. The assumed illustrative route 
passes to the north of Thong village, which has conservation area status, and east of the 
urban area of Singlewell. 

The assumed illustrative route for Option C2 joins the A2 near Ancient Woodland at 
Claylane Woods. 

Planning Constraints (see Figure 8) 

3.10 The assumed illustrative route for Option C2 would not directly affect any areas 
designated for development or sites with planning permission1.   

4. Assumed Option C2 Route Design (see Figures 1 to 6) 

 General Design Requirements 

4.1 The design requirements that apply to Option C2 are the same as set out in the Review 
of Lower Thames Crossing Options: Output 2 Design & Costing Report (April 2013)  

4.2 The illustrative route for Option C2 has been assumed as being provided as a two lane 
all-purpose dual carriageway with a bored tunnel crossing structure.  The assumed 
illustrative route for Option C1 incorporates a bored tunnel 2,750 metres in length. The 

                                                           
1 Sites GR08, GR09 and GR10, shown in Figure 8B of the Review of Lower Thames Crossing Options: 
Output 2 Design & Costing Report (April 2013) were identified in 2011 and 2012 by Gravesham Borough 
Council as possible areas only in their planning studies. 
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tunnel associated with Option C2 is extended to 3,350 metres in length (+600 metres) to 
avoid the Thames Estuary and Marshes SSSI and Ramsar site. 

Assumed Illustrative Route Description for Option C2 

4.3 At the southern connection with the A2, a trumpet free-flow interchange has been 
developed for the assumed illustrative route.  The interchange would be constrained by 
the location and elevation of HS1. It has, therefore, been assumed that the A2 would be 
realigned by up to approximately 100 metres north over 2.5km to allow the interchange 
loop to connect safely to the adjoining roads.  The assumed illustrative junction layout 
would avoid the HS1 freight loop and feeder station. However, local road connectivity 
would be maintained by the provision of a two-way link between the diverted A2 and HS1 
following the closure of some of the adjacent junction slip roads. 

4.4 The assumed illustrative route for Option C1 did not provide direct connectivity with the 
A289 at M2 Junction 1 due to the complexity involved with adding roads to an existing 
free-flow junction.  In this regard, Option C2 would provide better connectivity.  The A2 
connection to the M2 at Junction 1 from the assumed illustrative route of Option C2 would 
appear to have sufficient capacity for the additional traffic expected to use it. 

4.5 Northwards, the assumed illustrative route of Option C2 would transition from 
embankment into cutting to pass under Thong Lane.  It has been assumed that Thong 
Lane would be reinstated on its existing line and retaining walls have been assumed to 
minimise land take at the village.  After Thong Lane, the assumed illustrative route 
descends down to the River Thames in a cutting up to 25 metres deep, passing under the 
A226 before reaching the portal of an extended bored tunnel on the south side of Lower 
Higham Road.  The need for a deep cutting is caused by the extension in the length of 
the tunnel. Steep sided slopes to the cutting, which pass through chalk rock, would 
minimise the overall width of the road footprint. 

4.6 The assumed illustrative route has been aligned further east at this point by 
approximately 100 metres to lessen impacts on the residential area of Chalk without 
unduly increasing the length of the tunnel.   

4.7 The bored tunnel under the Thames for Option C2 would be extended southwards in 
comparison with that for Option C1, such that there would be no direct impact on the 
Thames Estuary and Marshes SSSI and Ramsar site (see Figure 6).  The cut & cover 
section of the bored tunnel for Option C1 that passed through part of this protected 
marshland would be replaced with a fully bored tunnel section through to the tunnel portal 
for Option C2.  It has been assumed that the tunnel ventilation building would be located 
at the portal. 

The overall length of the assumed illustrative route for Option C2 is similar to that of 
Option C1. 

Buildability 

4.8 At the A2 interchange, early construction and use of the A2 realignment and the separate 
two-way link would allow construction of the remainder of the interchange without undue 
disruption.  This compares favourably with Option C1 where providing a connection to the 
A2/M2 would have involved the provision of additional structures and significant 
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disruption during construction at M2 Junction 1. 

4.9 A temporary diversion of Thong Lane and the A226 where they would be crossed by the 
assumed illustrative route of Option C2 during its construction would allow reinstatement 
of the existing alignments of both Thong Lane and the A226 post opening. 

4.10 While not constituting a barrier to buildability, it should be noted that the depth of the 
cutting in chalk rock (up to 25 metres deep) that the illustrative route for Option C2 has 
been assumed to pass through under Thong lane and the A226 to the tunnel portal could 
produce large amounts of spoil for disposal even after allowing for landscape filling in 
areas such as the A2 interchange.  

4.11 Tunnel construction could require the placement of temporary construction compounds at 
the bottom slopes of the North Downs to avoid impacts on the Thames Estuary and 
Marshes SSSI and Ramsar site.  Construction of the tunnel using tunnel boring machines 
would also produce large amounts spoil or slurry that would need to be disposed of. This 
could involve the need for a temporary terminal or jetty for shipping the material away to 
be provided at a location away from the protected marshland. 

4.12 Diversion or protection of overhead electricity transmission lines and high pressure gas 
pipelines are also likely to be required. Other major utility diversions would be likely to be 
needed. 

5. Environmental Assessment 

 Methodology: 

5.1 Two experienced environmental assessors with local knowledge of the area undertook a 
desktop assessment of the environmental impacts associated with the assumed 
illustrative routes for Options C2 and compared this with the impacts identified  in respect 
of the assumed illustrative route for Option C1, as documented Appendix G1 of the 
Review of Lower Thames Crossing Options: Final Review Report (April 2013)  

 

5.2 

Scope of assessment 

The following assumptions were made: 

x Where the initial assessment of Option C1 considered alternative scenarios for bored 
and immersed tunnels and a bridge, the bored tunnel option has been used for 
comparison in this assessment. 

x The assessment of the assumed illustrative route for Option C1 considered 
environmental impacts both north and south of the River Thames. The assessment of 
Option C2 therefore reflects impacts across the same area. As described above, the 
assumed illustrative route for Option C2 only differs from that for Option C1 
significantly south of the River Thames, and has been developed to minimise 
environmental impacts. In cases where environmental impacts north of the River 
Thames (i.e. associated with both Options C1 and C2) outweigh a potential reduction 
in the environmental impacts south of the river associated with Option C2 this is 
noted in the text.    
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Comparisons have not been made below for topics where the impacts associated with 
Options C1 and C2 were considered similar overall albeit in  different locations (e.g. noise 
and air quality) or where they were not considered relevant (e.g. townscape).  

 
Table 1: Comparative Environmental Assessment of Bored Tunnel Options C1 & C2 
 

Topic Impact Assessment Comments 

Option C1 
(bored 
tunnel) 

Option C2 
(bored 
tunnel) 

Biodiversity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Very Large 
Adverse 

Large 
Adverse 

The Option C1 assessment identified a Large 
Adverse impact on the South Thames Estuary 
and Marshes SSSI and Ramsar site (including 
Shorne Marshes RSPB Reserve and Canal & 
Grazing Marsh, Higham LWS). This was, 
possibly, an underestimate of the effect given 
that Option C1 was assessed as having a Very 
Large Adverse impact on the Shorne and 
Ashenbank Woods SSSI. The assumed 
illustrative route for Option C2 would extend the 
bored section of the tunnel to emerge outside of 
Thames Estuary and Marshes SSSI and 
Ramsar site to the south, which would reduce 
the assessment score to Moderate Adverse in 
this area. Although there would be no direct 
impact on this protected marshland, noise and 
air quality impacts are likely to remain.  

Option C1 was identified as having a Very 
Large Adverse impact on the Shorne and 
Ashenbank Woods SSSI as it would have been 
severed by the assumed illustrative route. 
Option C2 would have a minimal direct impact 
on the western extent of the SSSI reducing the 
effect to Slight Adverse. It is possible that this 
could be reduced to a negligible effect during 
detailed design, although secondary effects 
from noise and pollutants due to the proximity of 
the SSSI to the assumed illustrative route for 
Option C2 might remain. Option C1 was 
assessed as having a Large Adverse impact on 
Ancient Woodland at Claylane Woods. Claylane 
Woods is somewhat distant from the assumed 
illustrative route of Option C1, which implies that 
this might represent an error although not 
significant enough to affect the overall 
assessment score.   

The assumed illustrative route for Option C2 is 
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Topic Impact Assessment Comments 

Option C1 
(bored 
tunnel) 

Option C2 
(bored 
tunnel) 

 

 

Biodiversity cont. 

likely to have a direct impact on the southern 
part of Claylane Woods to accommodate the A2 
eastbound off slip. The overall impact of the 
assumed illustrative route of Option C2 on 
biodiversity is therefore assessed as Large 
Adverse 

Heritage of 
Historic 
Resource 

Large 
Adverse 

Large 
Adverse 

There is no overall difference in the assessment 
between Options C1 and C2.  Many of the 
Large Adverse impacts associated with Options 
C1 and C2 are on elements or features north of 
the River Thames and these impacts remain 
unchanged. South of the Thames, the overall 
scale of impact of the assumed illustrative route 
for Option C2 on conservation areas, listed 
buildings and open countryside would be similar 
to Option C1, although affecting different areas. 
For example, the impact of the assumed 
illustrative route of Option C2 on the 
conservation area and listed buildings at the 
village of Thong would replace those associated 
with Option C1 on Shorne and Shorne 
Ridgeway. The impact of the assumed 
illustrative route for Option C2 would be slightly 
reduced as compared with Option C1 because 
the settlements affected are smaller, numbers 
of listed buildings fewer and the route slightly 
further away from heritage assets. However, the 
differences are at such a small scale that the 
level of the overall assessment score is 
unchanged.   

Water 
Environment 

Moderate 
Adverse 

Moderate 
Adverse 

The impacts identified previously for Option C1 
generally apply to the floodplain north and south 
of the River Thames. These impacts also apply 
to Option C2. The overall assessment score is 
therefore unchanged. There is potential for a 
reduced impact on some elements, such as the 
effect on watercourses, flood risk and flood 
storage volumes due the bored tunnel of Option 
C2 emerging outside of the floodplain. However, 
the remaining impacts are sufficient to warrant 
the Moderate Adverse score. 

Landscape  Moderate Moderate Option C1 would have a direct effect on the 
North Kent Downs AONB.  The impact that the 
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Topic Impact Assessment Comments 

Option C1 
(bored 
tunnel) 

Option C2 
(bored 
tunnel) 

 

 

 

Landscape cont. 

Adverse Adverse assumed illustrative route for Option C1 would 
have on the AONB contributed to an overall 
assessment score of Moderate Adverse.  

The assumed illustrative route for Option C2 
avoids a substantial impact on the AONB, 
although it would be likely to have a minimal 
direct effect on the western edge of the AONB 
where slip roads would merge into the A2. 
There are also likely to be indirect impacts on 
visual receptors (e.g. users of Shorne Woods 
Country Park), although these could be reduced 
or removed through the development of the 
highway design. 

The assumed illustrative route for Option C2 
would have a reduced visual impact on 
residents in Chalk, as the route would be in a 
deep cutting beneath Lower Higham Road. The 
impact of the assumed illustrative route of 
Option C2 on the open undulating countryside 
and the village of Thong would be similar to that 
for Option C1 on the countryside, Shorne and 
Shorne Ridgeway. 

Whilst not a factor in standard assessment 
methodology, the assumed illustrative route of 
Option C2 would be likely to have an adverse 
visual impact on a greater number of residents 
than those affected by Option C1 due to the 
proximity of the eastern edge of Gravesend.  A 
more detailed assessment would need to be 
carried out at detailed design stage to identify 
how many residents would be affected. The 
vertical alignment of the link road connecting 
the A2 with the tunnel portal would be 
particularly significant in this regard.  

As for Option C1, overall Option C2 is assessed 
as having a Moderate Adverse impact over the 
entire length of the assumed illustrative route.  

However, the reduced impact on the North Kent 
Downs AONB means that, if considered in 
isolation, the impact of a new crossing on this 
feature alone would reduce from Large Adverse 
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Topic Impact Assessment Comments 

Option C1 
(bored 
tunnel) 

Option C2 
(bored 
tunnel) 

for Option C1 to Moderate Adverse for Option 
C2. 

Air Quality Qualitative 
assessment 
not 
applicable 
 

Qualitative 
assessment 
not 
applicable 
 

The assumed illustrative route for Option C2 
passes west of the Shorne and Ashenbank 
Woods SSSI on the approach to the A2. The 
distance of the assumed illustrative route for 
Option C2 from the SSSI is approximately 
125m. The assumed illustrative route for Option 
C2 would therefore be likely to have less of an 
impact on the SSSI than the assumed 
illustrative route for Option C1, which passes 
through the site. The forecast background level 
of NOx in 2025 is ~15ug/m3. It is therefore 
unlikely that there would be an exceedance to 
NOx Critical Levels associated with either 
Option C1 or C2.  

The extended tunnel associated with Option C2 
would reduce the potential impacts to the South 
Thames Estuary and Marshes SSSI and 
Ramsar site.  

The junction on the A2 associated with the 
assumed illustrative route for Option C2 could 
lead to a worsening of air quality at receptors 
already in exceedance of NOx Critical Levels 
(and within an Air Quality Management Area). 

The assumed illustrative route of Option C2 
passes close to the village of Thong and may 
result in new receptors being affected (i.e. as 
the assumed illustrative route passes very close 
to some properties). The assumed illustrative 
route for Option C2 passes the village of Chalk 
further to the east than that for Option C1.  The 
assumed illustrative route of Option C2 would 
be beneficial in this respect by increasing the 
distance between receptors and the road centre 
to approximately 220m).  

 

6. Effect on Planning Constraints and Development  

6.1 As in the case of Option C1, the assumed illustrative route of Option C2 lies wholly within 
the Green Belt.  The assumed illustrative route for Option C2 would not affect areas 
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currently allocated for development in local authority plans. 

7. Estimated Cost and Economics 

Capital Cost Estimate 

7.1 Construction costs were estimated using the same methodology as were used to 
calculate the capital cost estimates presented in the Lower Thames Crossing Options: 
Output 2 Design & Costing Report (April 2013) with identical assumptions for construction 
programme and again using an assumed opening year of 2025.  The “most likely” outturn 
cost is presented in this note.  In common with previous estimates, Jacobs/AECOM 
provided the Highways Agency with the basic construction cost estimates and the 
Highways Agency subsequently produced the outturn costs taking into account inflation 
and risk factors. 

7.2 Predicted price inflation follows a profile supplied by the Department for Transport, as 
shown in Table 2.  Rates for the cost estimates are based on 2012 prices (Quarter 1). 

Table 2: Inflation with respect to calendar year 
Financial  
Year  2012 2013 2014 2015 2016 2017 2018 2019 2020-

2025 
Construction 
inflation 4.5% 4.5% 4.4% 4.3% 4.2% 4.1% 3.8% 3.8% 3.5% 

 

7.3 Jacobs/AECOM have re-assessed the cost estimate for Option C2 for risk items. The 
allowance for risk included in the cost estimate for Option C2 has subsequently been 
reduced slightly, below that assumed for Option C1. This is because, unlike Option C1, 
the assumed illustrative route for Option C2 avoids Shorne and Ashenbank Woods. The 
allowance included within the cost estimate for Option C1 to reflect the risk that additional 
measures to reduce the environmental impacts on this site might be needed, has 
therefore been removed.  

7.4 The most likely capital cost estimates for Option C2 and Option C1 are set out in Table 3 
below.  A more detailed breakdown of the estimate for Option C2 can be found in 
Appendix A. 

Table 3: Comparison of Capital Cost Estimates, £m 

 Option C1 

(bored 

tunnel) 

Option C2 

(bored 

tunnel) 

Most Likely Cost 3,154 3,407 

Monetary values in millions of pounds sterling, undiscounted cash prices, rounded to the 
nearest million  
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7.5 The extension in length to the bored tunnel associated with Option C2 contributes to the 
largest single item increase in the cost estimate for Option C2 as compared with Option 
C1; an increase of approximately £95m. . The estimated cost of roadworks associated 
with Option C2 is also approximately £22m higher than that for Option C1 due, in the 
main, to the realignment of the A2 that would be needed at its junction with the assumed 
illustrative route for Option C2.  These extra costs are partly offset by reduced costs for 
other structures associated with the assumed illustrative route for Option C2 at the Option 
C2 junction with the A2. 

 

 

7.6 

Economics - Value for Money 

The approach used to assess the value for money of Option C2 is the same as that used 
to assess the value of the Options presented in the Review of Lower Thames Crossing 
Options: Final Report (April 2013). The Present Value Cost (PVC) for Option C2 (Central 
Case) was derived from the capital cost estimate. The Present Value of Benefits (PVB) 
was not recalculated for Option C2 on the basis that the scheme changes, and changes 
in benefits, between Options C2 and Option C1 would be minor.  

Table 4 below summarises the value for money calculations.   

Table 4: Option C1/C2, Comparison of Value for Money, £m 

 

Option C1 
(bored 
tunnel) 

Option C2 
(bored 
tunnel) 

Without Wider 
Impacts 
  
  
  
  

PVB 2,132 2,132 
PVC 1,718 1,878 
NPV 414 255 
BCR 1.2 1.1 

NPV/K 0.21 0.12 
With Wider Impacts PVB 3,295 3,295 

PVC 1,718 1,878 
NPV 1,576 1,417 
BCR 1.9 1.8 
NPV/K 0.65 0.55 

Monetary values in millions of pounds sterling, in 2010 market prices and values, rounded 
to the nearest million  

 

7.7 As can be seen, in comparison to Option C1, the Benefit-Cost Ratio for Option C2 
reduces from 1.2 to 1.1. When wider economic impacts are taken into account, the BCR 
of Option C2 is 1.8. 

8. Deliverability 

8.1 Section 7.8, of the Review of Lower Thames Crossing Options: Output 2 Design & 
Costing Report (April 2013) identified deliverability issues, associated with the application 
of habitats regulation, for Option C1 in Kent. Specifically, the impact of the assumed 
illustrative route for Option C1 on the Thames Estuary Marshes SSSI and Ramsar site; 
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the Ancient Woodland at the Shorne and Ashenbank Woods SSSI and the North Kent 
Downs AONB.  The assumed illustrative route for Option C2 would avoid direct impacts 
on the Thames Estuary Marshes SSSI and Ramsar site through the provision of a bored 
tunnel underneath the entire area.  The assumed illustrative route for Option C2 would 
also avoid most of the North Kent Downs AONB and the Shorne and Ashenbank Woods 
SSSI. A small area of Claylane Woods near to the A2, designated as a SSSI would be 
affected by the assumed position of the junction on the A2 that would connect the 
assumed illustrative route for Option C2.  However, overall, the deliverability of Option C2 
would be enhanced significantly compared with Option C1. 

9. Summary and Conclusions 

9.1 This technical note has reviewed the design, impacts, cost and economics of an 
alternative illustrative route for a new Lower Thames Crossing to the east of Gravesend, 
referred to in this note as Option C2.  The purpose of investigating Option C2 was to 
assess whether the potential impacts of Option C1 on the Thames Estuary Marshes SSSI 
and Ramsar site, the North Kent Downs AONB; Ancient Woodland at the Shorne and 
Ashenbank Woods SSSI and urban area to the east of Gravesend could be mitigated 
through options design.  This note simply compares the impacts of Options C1 and C2 – 
it does not attempt to offer an overall assessment of desirability of the two options or 
identify proposals. A bored tunnel crossing option has been investigated by 
Jacobs/AECOM as this type of structure would avoid direct impacts on the Thames 
Estuary Marshes SSSI and Ramsar site.   

9.2 The design work undertaken by Jacobs/AECOM has shown: 

 (i) extending a bored tunnel by 600 metres south of Lower Higham Road would 
mitigate impacts on the Thames Estuary Marshes SSSI and Ramsar site; 

 (ii) shifting the assumed illustrative route west on the south side of the Thames to 
avoid the North Kent Downs AONB and Ancient Woodland at the Shorne and 
Ashenbank Woods SSSI would be largely achievable; and 

 (iii) a realignment of the assumed illustrative route further away from Chalk would also 
be similarly achievable. 

9.3 Option C2 would provide better connectivity and less complexity in terms of buildability at 
its junction with the A2 than Option C1, but would be more constrained in terms of the 
areas available for construction compounds. Large amounts of chalk spoil and spoil from 
tunnel excavation would also need to be disposed of. 

9.4 The environmental review of Option C2 in comparison with Option C1 has identified 
reduced biodiversity impacts due to the extended tunnel associated with Option C2 under 
the Thames Estuary Marshes SSSI and Ramsar site and as the assumed illustrative 
route for Option C2 avoids the Shorne and Ashenbank Woods SSSI.     

9.5 The “most likely” cost estimate for Option C2 is £3.407bn. This is £0.253bn higher than 
the most likely cost estimate for Option C1; reflecting the additional length of bored tunnel 
associated with Option C2 and the increased cost of roadworks at the A2.   

9.6 The Benefit Cost Ratio for Option C2 is 1.1. With wider economic impacts included this 
rises to 1.8. Both figures are slightly lower than those calculated for Option C1 at 1.2 and 
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1.9 respectively. 

9.7 The deliverability of Option C2 would be improved when compared with Option C1, as the 
assumed illustrative route for Option C2 would avoid two statutorily designated sites. 

9.8 In conclusion, there appear to be advantages and disadvantages associated with Option 
C2 in comparison with Option C1. The assumed illustrative route for Option C2 involves 
environmental and design advantages but also involves increased construction costs and 
(on that basis, all other things being equal) a slightly reduced Benefit Cost Ratio.   
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Appendix A 

Option C2 cost estimate (£m) 

Option C Option C2

£2.912 £2.908

£54.121 £51.400

£251.980 £262.386

£344.027 £387.151

£104.715 £126.970

£541.220 £636.375

£235.912 £187.528

£122.700 £133.900

£36.665 £34.808

£21.435 £23.900

£267.434 £290.900

Sub-total £1,983.120 £2,138.225

Range Narrowing £0.000 £0.000

Inflation £983.983 £1,066.330

Programme Risk £187.467 £202.170

Grand Total £3,154.570 £3,406.726

Options Phase

Development Phase

(i) Land

Development Phase 

(ii) Preliminary Design & 

Procedures

Project Overheads & Method 

Related

Roadworks

Main Crossing Structure

Other Structures

Contractor Fee

Statutory Undertakers 

Construction  Overheads

Non Recoverable VAT

 


