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Stonehenge Alliance Comments on Written Representations and Additional 

Submissions submitted by Deadline 2 

1. Introduction 
 
1.1         This document contains comments on Written Representations submitted by Deadline 2, 

relating to: 

• Cultural Heritage; and 

• Traffic and Transport (general transport planning and economics); 

 

and Additional Submissions submitted by Deadline 2 relating to 

 

• Flood risk, groundwater protection, geology and land contamination. 

1.2. The name of the person commenting on behalf of the Stonehenge Alliance (SA) is given in each 

instance. 

 
 

2. Cultural Heritage: Historic England/HBMCE Written Representation 
(Document ref. REP2-100) 
 
2.1.  Response to Written Representation REP2-100, specifically on the subject of Outstanding 
Universal Value (OUV) 
 
Comment by Kate Fielden for SA 

2.1.1.  The Stonehenge Alliance notes some confusion concerning the concept of OUV in the Written 

Representation (WR) of Historic England/HBMCE, REP2-100, pp. 48–49. We refer to the concept 

of OUV in our own WR on Heritage and the Historic Environment (REP2-136, Section 1.2) which 

should, please, be read in conjunction with our views expressed here. 

2.1.2.  Para 5.7.1. of REP2-100 comes under the heading “Outstanding Universal Value and attributes”. 

It is, perhaps a typographical error that outstanding universal values are referred to in the plural 

in this paragraph, since OUV is normally referred to in the singular. We agree with Historic 

England/HBMCE that “Understanding OUV . . .  is central to the consideration of any proposed 

developments that have the potential to impact on it.”   

2.1.3.  It should be emphasized that features outside the WHS may be relevant to or associated with 

the OUV of the WHS but they are not attributes of OUV and the WHS is of OUV without their 

inclusion. 

2.1.4.  Para. 5.7.3 of REP2-100 states that OUV is comprised of three “pillars”: 
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• Meeting the criteria (WHC.17/01 para, 77);  

• Authenticity and Integrity (WHC.17/01 para. 79-95); and  

• Protection and Management (WHC.17/01 para. 96-119).  

2.1.5. Common sense dictates that this is an impractical suggestion. UNESCO’s Operational Guidelines 

for the implementation of the WH Convention to which these three “pillars” are referenced 

(http://whc.unesco.org/en/guidelines/), set out procedures for the inscription of WH properties, 

their protection and conservation, and the granting of international assistance and mobilization 

of international support if needed (ibid., Introduction, Section 1A). The Guidelines indicate that 

the three “pillars” are, in fact, requirements or conditions that must be in place for a WHS to be 

nominated and accepted for designation and for that designation to be maintained.  

2.1.6.  In response to what is said in para. 5.7.4. of REP2-100, we suggest the criteria for OUV are not

 the same as the second requirement(s) for inscription (authenticity and integrity) which might 

be said to validate OUV, or the third requirement(s) of protection and management which 

should sustain it.  All three requirements must be present nowadays for a WHS to be designated. 

Adequate measures of authenticity and/or integrity are closely associated with the criteria for 

OUV but protection and management cannot sensibly be included within the concept of OUV; 

nor do we find any indication in UNESCO documentation that UNESCO “regards  protection and 

management as an integral part of OUV itself.” 

2.1.7.  It is clear that there are WHS properties which do not have an adequate management system 

and protection regime but they retain their WHS designation and OUV unless or until the WH 

Committee de-Lists them. Liverpool Maritime Mercantile City, for example, is on the List of WH 

in Danger and threatened with de-Listing owing to current failure of its protection regime – but 

the Site retains its OUV. Deep concerns have been expressed by the WH Committee about other 

 WHSs, including the Palace of Westminster and Stonehenge.  

 

2.2.  Response to Written Representation on the subject of the A303 

Comment by Kate Fielden for SA 

2.2.1.  Historic England/HBMCE, at REP2-100, para. 5.7.7, refer to the impact of the A303 on the WHS 

in the SoOUV, under the provisions for protection and management. Adverse impact of the 

A303 is mentioned in a number of other places in REP2-100, for example: 

“The A303 continues to have a detrimental impact on the integrity of the SAAS WHS, 

effectively cutting the southern part into two and also has a detrimental visual and aural 

impact. Whilst its presence did not prevent the SAAS WHS inscription, its removal remains 

an important opportunity for enhancement.” (p.23, para. 4.7) 

http://whc.unesco.org/en/guidelines/
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“HBMCE agrees that the existing A303 has an adverse effect in respect of all 7 Attributes, in 

addition to the Integrity and Authenticity of OUV.”  (p.62, para. 6.10.17) 

“HBMCE considers that the Scheme offers a once in a generation opportunity to address the 

harm currently being caused to the Attributes, Integrity and Authenticity of the 

internationally important SAAS WHS by the presence of the existing A303.” (p.131, para.  

8.10) 

2.2.2.  HBMCE also refers to the current impact of the A303 in its SoCG with Highways England:  

“HBMCE states that the existing A303 trunk road has a substantial adverse impact on the 

Outstanding Universal Value (OUV) of the WHS and they accept the need to improve the 

road between Amesbury and Berwick Down.” (REP2-013, Table on p.9) 

2.2.3.  The National Trust, in its WR makes similar comments about the A303, e.g., 

“Currently, the busy A303 road cuts through the WHS, having a major adverse impact on its 

OUV, monument settings, and tranquility” (REP2-115, p.5, para. 4.1.1) 

2.2.4.  The Stonehenge Alliance refers, in our WR on Heritage and the Historic Environment (REP2-136), 

section 1.3.4.1, to other such statements about the A303 made by Highways England in the DCO 

application: we ask that that section of our WR is considered along with our comments made 

here. We point out that the WHS was designated of OUV in 1986 with the A303 in place when 

no specific mention was made of it creating an adverse impact on the Site or its OUV. There has 

been no development of the A303 since then – only in the amount of traffic on it.  We see no 

justification for saying that the A303 has a substantial adverse impact on the OUV of the WHS.   

2.2.5.  We have the following additional comments to make, on statements made by Historic 

England/HBMCE in REP2-100, concerning the A303. 

2.2.6.  The volume of traffic on the A303 makes it dangerous at times to cross to the south of the A303, 

where public byway access is possible. It appears that almost all the land south of the A303 is 

unlikely to be open access in future. If crossing the road were a serious concern, it could be 

addressed with a footbridge or pedestrian crossing. 

2.2.7. The sweeping statement that “the A303 affects all seven attributes of OUV” is evidently 

incorrect. It should also be borne in mind that the presence of the A303 has enabled artists, 

writers and many others to experience and enjoy the OUV of the WHS. Again, the problem is not 

the A303 but the traffic. 

2.2.8. A generation is around 25-30 years.  Around half a generation ago (in 2004) a ‘once in a 

generation’ 2.1km bored tunnel scheme considered by English Heritage (now Historic England) 

to be ‘the best we can get’ was proposed for the A303 at Stonehenge. The scheme was 
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abandoned owing to unforeseen costs. Could a tunnel longer than c.3km be proposed within a 

generation? 

2.2.9. Historic England/HBMCE suggest that the A303 is not only harmful to all seven attributes of OUV 

but also the “Integrity and Authenticity of OUV”. This goes well beyond what is agreed in the 

WHS management Plan and in the SoOUV.   

2.2.10.  In respect of “Authenticity” of WHSs,   

“The ability to understand the value attributed to the heritage depends on the degree to 

which information sources about this value may be understood as credible or truthful. 

Knowledge and understanding of these sources of information, in relation to original and 

subsequent characteristics of the cultural heritage, and their meaning as accumulated over 

time, are the requisite bases for assessing all aspects of authenticity.” 

 (UNESCO, Operational Guidelines for the implementation of the World Heritage Convention, 

2017, para.88.  http://whc.unesco.org/en/guidelines/) 

There is no suggestion in the Management Plan or SoOUV that the A303 affects the authenticity 

of those elements that contribute to the OUV of the WHS or the information sources that 

provide confidence in their authenticity. (See WHS Management Plan, p.28.   

 http://www.stonehengeandaveburywhs.org/assets/2015-MANAGEMENT-PLAN_LOW- RES.pdf) 

2.2.11. “Integrity” is described by UNESCO as follows: 

“Integrity is a measure of the wholeness and intactness of the natural and/or cultural 

heritage and its attributes. Examining the conditions of integrity, therefore requires 

assessing the extent to which the property:  

a) includes all elements necessary to express its Outstanding Universal Value;  

b) is of adequate size to ensure the complete representation of the features and processes 

which convey the property’s significance;  

c) suffers from adverse effects of development and/or neglect.  

This should be presented in a statement of integrity” (UNESCO, op. cit., para. 88) 

2.2.12.  A retrospective SoOUV (such as that for the SAAS WHS), 

“ . . . should reflect, the OUV of the property at the date on which it was inscribed on the 

World Heritage List, based on the decision of the World Heritage Committee at that time, 

supported by the evaluation undertaken by the Advisory Body and the nomination prepared 

by the State Party.”  

http://whc.unesco.org/en/guidelines/
http://www.stonehengeandaveburywhs.org/assets/2015-MANAGEMENT-PLAN_LOW-%20RES.pdf
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 (ICCROM et al., 2010, Guidance on the preparation of retrospective Statements of 

Outstanding Universal Value for World Heritage Properties, p.5  

https://www.iucn.org/sites/dev/files/import/downloads/whouven.pdf) 

2.2.13.  Under “Protection and Management”, UNESCO Guidelines say: 

“Protection and management of World Heritage properties should ensure that their 

Outstanding Universal Value, including the conditions of integrity and/or authenticity at the 

time of inscription, are sustained or enhanced over time.” (UNESCO, op. cit.., para. 96). 

 Historic England/HBMCE agree that “The condition of the property at the time of inscription 

together with the SOUV provides the baseline against which the effects of change (positive and 

negative) can be assessed.” (REP2-100, p.55, para. 6.9.3) 

2.2.14.  Guidance on authenticity and integrity in compiling an SoOUV states that: 

“The conditions for integrity and authenticity should be documented at the time of inscription 

if such assessments were undertaken and if they are still relevant today. Where neither was 

specifically assessed at the time of inscription (and this will be the case for the integrity of 

cultural properties inscribed before 2005) or where vulnerabilities associated with integrity 

and/or authenticity are now known (such as through State of Conservation Reports or the 

World Heritage Committee), then the conditions should be assessed as of the date of the 

draft Statement.” (ICCROM et al., op. cit., p. 8) 

2.2.15.  The conditions of authenticity and integrity for the SAAS WHS were effectively provided in 

summary form in the 1986 Nomination Document. At that time, the A303 was not considered to 

be detrimental to the WHS and there has been no development or change to the road since 

then, apart from reconfiguration of Longbarrow Roundabout in 2013 and removal of the A344 

junction (neither achieved by the date of the SoOUV). It is for this reason that considerable care 

was taken in drafting the retrospective SoOUV for the WHS in order not to introduce changes to 

the description of the Site at designation. 

2.2.16. In terms of the roads at Stonehenge, the 1986 Nomination Document describes the situation at 

designation, under the heading “State of preservation/conservation”, as follows:    

“Future work will involve the conservation of the surrounding landscape and monuments, and 

the re-routing of road, paths, the provision of car-parks, shops, etc.” and “Existing 

arrangements which include a car park, light refreshment and toilets, explanatory notices 

and guidebooks are currently under intensive review and it is hoped to produce major 

improvements within the next few years.”  (HBMCE for the DoE, WHS Nomination 

Document, n.d. [1986]). 

 “Rerouting of road” is understood to mean the A344 which has now been partially removed and 

 stopped up (2013). 

https://www.iucn.org/sites/dev/files/import/downloads/whouven.pdf
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2.2.17.  The Statement of Integrity in the (retrospective) SoOUV is as follows: 

“The presence of busy main roads going through the World Heritage property impacts 

adversely on its integrity. The roads sever the relationship between Stonehenge and its 

surrounding monuments, notably the A344 which separates the Stone Circle from the 

Avenue. At Avebury, roads cut through some key monuments including the Henge and the 

West Kennet Avenue. The A4 separates the Sanctuary from its barrow group at Overton Hill. 

Roads and vehicles also cause damage to the fabric of some monuments while traffic noise 

and visual intrusion have a negative impact on their settings. The incremental impact of 

highway-related clutter needs to be carefully managed. (WHS Management Plan, p. 27.  

 http://www.stonehengeandaveburywhs.org/assets/2015-MANAGEMENT-PLAN_LOW-RES.pdf) 

 Thus, the retrospective SoOUV is careful not to be too prescriptive in its description of the 

Integrity of the WHS, mentioning nothing not already present at the time of inscription.  The 

‘busy main roads’ may now be busier than in 1986 but their physical presence in the WHS has 

not changed, except for the change to the A344 proposed in the Nomination Document. Thus 

the ‘adverse effects of development or neglect’ which must be recorded in a Statement of 

Integrity could only be related to increased traffic (and archaeological damage by vehicles) in 

respect  of the roads: issues which could be dealt with – and not necessarily by removal or part-

removal of roads.  

 

 

3. Devon County Council Written Representation  
(Document Reference: REP2-085 [TR010025-000697])  

Comment by Simon Temple for SA 

3.1         Stonehenge Alliance comment: Devon County Council set out similar arguments for the full 

A303/A358 Corridor programme to those of the Heart of the South West Local Economic 

Partnership. They note that “the delivery of the A303 Amesbury to Berwick Down scheme alone 

will not solve the connectivity issues between the South West and South East”. Once again, this 

emphasises the importance of understanding the overall impacts of the corridor programme, 

before any consent is given for this project. 

3.2         Devon County Council refer to the alleged wider economic benefits of the project, based on the 

2013 Parsons Brinckerhoff “A303 A358 A30: Corridor Improvement Programme: Economic 

Impact Study”. As we showed in our Written Representation on Transport Planning and 

Economics Issues (REP2- 129, paragraph 3.7.2) there are serious methodological problems with 

this work, which means that the results are biased and unreliable. Parsons Brinckerhoff have 

now re-analysed their data in a refresh of the study, completed in January 2019. This used data 

from the original survey on the impact of the A303/ A358 programme on the turnover of 

http://www.stonehengeandaveburywhs.org/assets/2015-MANAGEMENT-PLAN_LOW-RES.pdf
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respondents’ businesses and then expanded this to make an overall estimate that the full 

programme would generate £40 billion of economic benefits. In addition to the issues 

highlighted in our Written Representation, this estimate is dependent on respondents (a) being 

able to accurately assess the impact on their business and (b) providing unbiased answers. 

Clearly transport access is only one factor affecting turnover and the A303/A358 programme is 

only one aspect of this, so it would be very hard for any business to assess its impact reliably, 

particularly in the context of a short business survey. There is also a severe risk of policy 

response bias, where respondents exaggerate the impact to achieve the outcome they desire, 

especially given that the entire survey was about the corridor programme. 

 

4. Highways England Updated Funding Statement 

(Document Reference: REP2-005 [TR010025-000772-4.2] Funding Statement (Rev 1)) 

Comment by Simon Temple for SA 

4.1         This document purports to show that £1.7 billion is available to fund the project, so that it could 

proceed without delay if approved. However it contains an important caveat that means that 

this cannot be relied on. In paragraph 3.1.9, Highways England quote paragraph 5 of the latest 

Budget Statement as follows “The government is still committed to pursuing these projects 

[A303 and Lower Thames Crossing], subject to scrutiny of the relevant business cases which are 

still in development.” As we argued in our Written Representation on Transport Planning and 

Economics issues, the business case for this project is very weak and subject to significant 

uncertainty, therefore there must be considerable uncertainty about the availability of funding. 

 

 

5. Highways England Additional Submissions (AS-014–AS-019) 
on flood risk, groundwater protection and land contamination, specifically concerning 
Rock Quality, Groundwater, and Tunnelling methods (including use of slurry/grouts); 
and the creation of an extensive “Groundwater Dam”. 
 
Comment for SA by Dr. George M Reeves CGeol CEnv PhD MSc BSc FGS FIMMM,  
HydroGEOtecH Consultants, Lybster Caithness, Scotland. www.hydrogeotech.co.uk  
See Additional Biographic Note at end of text. 
 

 

Executive Summary 

 In relation to publication of the reports on groundwater modelling and monitoring by Highways 
 England, included in documents AS-014 to AS-019 submitted on 5th April 2019, the following 
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 observations on this work have already been made to the Planning Inspectorate by the 
 Stonehenge Alliance (letter to Richard Price dated 17th April 2019; REP2a-003):  “In the 
 absence of any public availability of the original site investigation reports and data relating to 
 much of the reported 2018 work (specifically, borehole record data on drilling, logging and 
 testing, plus geophysical logging in these 2018 boreholes), it is impossible to consider much of 
 the observations, conclusions and interpretations included in these documents. Indeed the 2018 
 site investigation reports are not referenced anywhere at all, previous work is incorrectly 
 referenced and attributed, significant appendices are missing (notably from report TR010025-
 000571) and therefore little independent assessment can be made of any of this work, the 
 reports, their interpretations and conclusions.” 

 These comments are further discussed in the light of the Environment Agency/Highways 
 England Statement of Common Ground (REP2-012) apparently accepting these reports as a good 
 assessment of groundwater conditions and predictions. 

 Further details of the Chalk bedrock strength, degree of fracturing, high permeability and 
 rapidity of disintegration, after recovery of cores from a number of boreholes (especially in the 
 phosphatic chalk successions - see Appendix 1) demonstrate that the use of a closed, bentonite- 
 based slurry full-face tunnelling machine (TBM) will be essential, possibly backed up by grout  
 injection from additional boreholes drilled from surface. The principles of such operations, 
 together with details of typical grout additives and the extent of invasion of grout and 
 component additives into surrounding strata can be seen in Appendix 2 (Reeves, Sims and 
 Cripps, 2006: Clay Materials used in Construction: Chapter 12 – “Specialised Applications”). 

 Drilling techniques, using the triple-tubed wireline core drilling methods are also discussed. Core 
 drilling methods, developed in 1976 by Soil Mechanics Ltd. for Severn Trent Water Authority’s 
 “Nitrates in Groundwater” research project (Lucas and Reeves 1980), have produced the best 
 possible undisturbed and uncontaminated rock core recovery.  

 With particular reference to rock core drilling methods, Rock Quality Designation (RQD) values,  
 and the integrity of bedrock at Stonehenge (in both 2002/4 and the latest drilling campaign- 
 from 2016 to 2018), as seen in recovered cores (see Appendix 1), the highly fractured nature 
 and poor quality of Chalk bedrock in large sections of the proposed tunnel line can be easily 
 demonstrated, especially if earlier “Off Line” site investigation information is included in a 3 
 dimensional model of the Stonehenge area. 

 

5.1  Groundwater Reports 

 
5.1.1. The following reports were prepared by Highways England groundwater consultants, the AmW 

consortium:- 

 
1.TR010025-000574-AS-HEng-Stage 4:-Groundwater monitoring 2018-2019 Conceptual Model 
Review.pdfHE551506-AmW-EWE-SW-GN-0000-ZZ-RA-WR-0104 (Examination Document AS-019) 
 
2. TR010025-000571-AS-HEng-Stonehenge Area Pumping test 2018 Interpretative Report.pdf. 
HE551506-AmW-EWE-SW-GN-0000-ZZ-RP-EN-0001-P02 (Examination Document AS-016) 
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3. TR010025-000572-AS-HEng-Stage 4: Implications of 2018 Ground Investigations to the 
Groundwater Risk Assessment (Working Draft)HE551506-AmW-EWE-SW-GN-0000-ZZ-RP-EN-
0102-P04  (Examination Document AS-017) 
 
4. TR010025-000573-AS-HEng-Stage 4: Supplementary Groundwater Model Runs to Annex 1 
Numerical Model Report (Working Draft) HE551506-AmW-EWE-SW-GN-0000-ZZ-RP-EN-0103-
P02 (Examination Document AS-018) 
 

5.1.2. These reports, as they currently stand in the Examination document database are incomplete, 
incorrect in many basic elements, and are far from being any kind of comprehensive and 
authoritative documentation on groundwater conditions in the Stonehenge area. 

 The basic data behind all these reports is still not publicly available, nor are included, despite 
 being referenced, in these reports. 

These missing data are the original site investigation reports relating to much of the reported 
2018 site investigation work (specifically, borehole record data on drilling, logging and testing, 
groundwater information plus the geophysical logging of these 2018 boreholes). 
 
It is therefore impossible to consider and critically assess much of the observations, conclusions 
and interpretations in these documents. Therefore, the validity of the Highways 
England/Environment Agency “Statement of Common Ground” (specifically groundwater 
related issues) published in the Examination documentation listing on May 7th 2019, can be 
called into question. 
 
Indeed the 2018 site investigation reports are not included anywhere by Highways England, 
previous work is incorrectly referenced and attributed, significant appendices are missing 
(notably from report TR010025-000571) and therefore little independent assessment can be 
made of any of these reports, their interpretations and conclusions. 
 
 

5.2. Geotechnical Properties of the Chalk Bedrock (Seaford and Newhaven Formations) along the 

Proposed Tunnel Line. (with additional reference to the zones of Phosphatic Chalk) 

 

5.2.1. The drilling, logging and testing techniques applied in the earlier (2002 to 2004), and the more  

recent (2016 to 2018) site investigation (SI) works seem to be generally of the highest quality; 
particular credit should be given to the extensive use of wireline geophysical logging methods 
for thorough down-hole investigations. 
 

5.2.2. As outlined above, however, not all the recent basic data has been made publicly available. 

 It is now evident that poor ground conditions are more extensive, especially where the 
 Phosphatic Chalk is encountered. Rock Quality Designation (RQD) values of less than 20%, and 
 quite commonly less than 10% have been observed and recorded on borehole logs during both 
 drilling campaigns. 

(RQD is a means of describing “Good=100% intact core”, and “Poor, i.e. highly fractured; 0-10% 
RQD score”, where core is fragmented to lengths of less than 100mm in length). 
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Wireline recovery 146mm triple tube drilling methods, when properly and consistently applied, 
can produce high quality core recovery, inside the inner Mylar (rigid plastic) liner tube within the 
core barrel. Then RQDs can be accurately and consistently reported. 
This technique was developed by Soil Mechanics Ltd. in conjunction with Severn Trent Water 
Authority during 1975 and 1976 in the STWA “Nitrates in Groundwater” Research project in the 
Sherwood Sandstone aquifer of North Nottinghamshire (Lucas and Reeves, 1980). 

 
5.2.3. From examining the records of Borehole R501, drilled near Chainage 8700 near the centre line 

of the proposed tunnel in February 2017, a surprising set of core box photographs can be seen 
(see Appendix 1). The first ones were taken at the rig side shortly after recovery of the cores 
from the borehole on Tuesday February 28th.  

  The same core boxes were photographed the following day (on Wednesday March 1st at the 
 works compound) and showed signs of severe deterioration (especially in the Phosphatic Chalk 
 zones). 

A further photograph, taken a week later on 9th March, showed extreme disintegration of the 
cores. The borehole was abandoned at 36.50m depth due to the poor quality of the Phosphatic 
Chalk.  
 

5.2.4. This remarkable core degradation demonstrates the high degree of weakness in some of the 
Chalk bedrock along the proposed tunnel line, and defines the tunnelling method that will, of 
necessity, have to be deployed. This is with the use of a closed, full face, slurry shield TBM using 
a bentonite (plus lubricating additives) -based formation supporting grout system. 
 
(See Appendix 2: from Chapter 12, “Specialised Applications” - in Reeves, Sims and Cripps, 2006,  
Clay Materials used in Construction: The Geological Society - Special Publication 21). 
 

5.2.5. In constructing a 13m diameter pair of twin tunnels, across a 3km stretch of Chalk aquifer, at 
right angles across the mainly southerly flow pathways of current groundwater movement, 
considerable disruption of the natural movement of groundwater is to be expected. 
What will be created, if such construction goes ahead, is a massive groundwater cut-off, or 
“groundwater dam”, that will cause the current groundwater flow patterns (generally 
southwards towards the River Avon) to be profoundly affected.   
 

5.2.6. If grout/slurry take-up calculations are made, it can be argued that possibly up to 50 metres of 
depth, along the whole 3 kilometre run of the proposed tunnel, from west to east portal could 
be affected by the creation of a low permeability groundwater diversion feature. 
Such conditions are likely to affect existing vulnerable groundwater abstractions, as well as local 
and regional groundwater resources and groundwater quality, permanently. 
 

5.2.7. The modern approach to assessing such variable geotechnical (and hydrogeological) features 
over such a large volume of rock is to use a 3-D Ground Model (as extensively documented and 
described on the British Geological Survey website: https://www.bgs.ac.uk).  
 
Using such an approach (which is now common to complex ground conditions with extensive SI 
databases) complex changes in rock strength, fracturing and quality, alteration (for example 
areas of phosphatic chalk), and groundwater flow and chemistry, can all be visualised in a large 

https://www.bgs.ac.uk/
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3 dimensional volume of rock. (Examples can be seen on the BGS website: Search for “3 D 
visualisation systems”.)  
 

5.2.8. Such approaches have been successfully used in the Elgin area of Moray, Scotland, the Dounreay 
Site in Caithness, the LLWR site in Cumbria, the Greater Manchester area, London tunnelling 
projects and Glasgow City areas, amongst many other locations. Such approaches are far more 
powerful and useful than any number of 2-D sections. 
 
Highways England have categorically denied the usefulness of this approach.  
(Mr. D Parody: Letter to Mr. R Price dated 18th April 2019: “No 3-D model has been produced, as 
this is not required or necessary for the purposes of EIA or in order to develop the design for the 
DCO application. Conceptual 2-D ground modelling has been carried out, as per the Preliminary 
GI Report” (REP1-017 Highways England Deadline 1 Submission - Response to Stonehenge 
Alliance).  
 

 

5.3. Ground Vibrations, Voids Migration and potential Archaeological Damage 

 
5.3.1. In running a 13m diameter closed-face TBM across the Stonehenge section (twice; west to east, 

then the return, east to west tunnel bores) it is possible that vibration from such activities will 
be generated upwards towards the ground surface. 
No specialised engineering geophysical combined surveys and interpretive techniques are 
understood to have been applied along the proposed tunnel line to investigate features or void 
spaces, either shallow or targeted to the proposed tunnel depth. 

 
5.3.2. A thorough investigation, using modern digital combined surface geophysical survey techniques, 

with 3-D modelling of the combined output (from, inter-alia, Ground Probing Radar, Engineering 
Seismic Surveys, Electrical Resistivity and E/M, gravity and magnetics surveys) would be a 
modern, informed approach on such an area of ground, prior to any major project which would 
involve ground disturbance and especially tunnelling. It is suggested that, in view of the extreme 
archaeological sensitivity of the Stonehenge landscape, such a survey be considered essential 
prior to any decision on the DCO application. 
 
 
       Dr. GM Reeves 19.05.19 
¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬¬ 
 

Note: The author of this Response would be happy to amplify and discuss any aspects of the above  
interpretations and opinions. 

 
Appendices  

 
Appendix 1: Borehole R501: Selected Core Box Photographs: from Structural Soils SI Report to 
Highways England: “Factual Report on Ground Investigation”; December 2017. 
 
Appendix 2: Excerpt from Chapter 12, “Specialized Applications”, in Reeves, GM, Sims I and 
Cripps, JC (Eds), 2006, Clay Materials used in Construction. Geological Society of London, 
Engineering Geology Special Publication 21. 
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APPENDIX 1: Borehole R501: core Images       
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Core Box Photographs:  

First Example:- Depth: 18.70m-21.00m  

   28th February 2017/1st March 2017/9th March 2017 

 

Second Example:- Depth: 30.50-33.50m 

 

APPENDIX 2:   
please see file sent separately 
Extract from: Reeves, GM, Sims I and Cripps, JC (Eds) 2006. Clay Materials used in Construction. 
Geological Society of London, Engineering Geology Special Publication, 21. ISBN 10: 1-86239-184-X, 
Chapter 12, pp. 347–363 and references. 
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