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With reference to London Borough Camden Applications  

2015/4485/P and 2015/4555/L and the RESPONSE 
to Campbell Reith’s audit of the Wallingford BIA. 

 
The following Appendices (A and B) have been permitted to compensate for 
the brevity with which technical submissions entitled The HR Wallingford 
document of September 2015 entitled: “Grove Lodge, Admirals Walk Review 
of First Steps BIA Response” attached to and relied on in the Campbell Reith 
Report of October 2015 (“the WR”) were required in response to the audit 
conducted by Campbell Reith. 
 
They address more fully two areas of error in the audit, viz. Campbell Reith’s 
conclusions regarding perched water (Campbell Reith para 5.3 and its 
reliance of HR Wallingford’s Response para 6.2 and Appendix 6) and 
Campbell Reith’s conclusions regarding potential erodibility of sediments in 
the Bagshot Formation (Campbell Reith para 5.4 and its reliance of HR 
Wallingford’s Response in Section 8). 
 

Appendix A 
 

A: Clay layers for perched water in the Bagshot sediments 
 
A1. Attention has been directed to whether or not there are clay layers in the 
upper levels of the Bagshot sands and gravels, near ground level, on which 
groundwater may be perched. The borehole logs record none but samples 
sent to the laboratory are described as having clay and have a fine fraction 
that has not been analysed. The gradation of the samples show that samples 
from above the elevation of the basement contain 5% or more of particle sizes 
smaller than Coarse Silt (0.06mm). The well at Admiral’s House shows water 
is perched at these high levels and so perching is present. Should it be 
expected? 
 
A2. The London memoir of the British Geological Survey (BGS) Geology of 
London includes the following description for the Bagshot Beds (or more 
correctly Bagshot Formation); 
 
Laminae of pale grey clay, less than 10mm thick, are common and there are 
sporadic units, generally up to 1m thick, of thinly interbedded, flaser 
laminated, pale grey to greenish grey silty clay, clayey silt and fine sand. 
 
The Lexicon of the British Geological Survey (BGS) adds;   
 
The sands are commonly cross-bedded but some are laminated. Thin beds 
and lenses of laminated pale grey to white sandy or silty clay or clay (‘pipe-
clay’) occur sporadically, becoming thicker towards the top of the 
formation…… The facies (carefully mapped in exposures in Surrey) showed 
rapid lateral and vertical changes in grain size and bed form. 
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A3. That mapping revealed the Bagshot sediments to be estuarine in origin 
deposited under sub-tidal conditions where tidal, wave and river conditions 
dominated at different times. Overall, a sequence of interlayered sands, muds 
and fine sands accumulated, cut by sand filled channels with their 
accompanying contemporaneous erosion and re-deposition; a sequence that 
typically shows rapid lateral and vertical changes in grain size and bed form 
making lateral correlation of beds very difficult. 
 
A4. Four illustrations are attached to show what all this means and to help 
explain a further feature found in these sediments; bioturbation i.e. the mixing 
of sediment by animals looking for food. This would disturb laminations and 
bioturbated sediment is recorded from the Bagshot sediments by the BGS and 
others. It tends to be sporadic as can be seen from the top picture which 
photographs a typical example of conditions under which these sorts of 
sediments would accumulate. Bottom feeders (birds, worms etc) would graze 
in their particular environment avoiding areas above water, or below water, or 
in a channel and so forth. 
 
A5. This is a picture of ground that would be recognized in the Bagshot 
sediments of Hampstead. 
 
A6. For groundwater to be perched only one criterion has to be satisfied, viz. 
that a difference in vertical permeability exists that is sufficient to cause water 
to pond under the vertical hydraulic gradients operating (in other words, 
sufficient to prevent what is technically described as “steady flow”). Clay alone 
is not needed for this; silt under sand or gravel will provide the change in 
permeability that is needed; all the more so if some small percentage of clay is 
caught up in the silt. 
 
A7. The wide range of grain sizes that are typical of the Bagshot Beds and 
recorded in the samples recovered from Grove Lodge demonstrate that there 
is ample potential for this to happen here and that would explain the 
distribution of water that can be seen in the well at Admiral’s House. 
 
A8. Clay forming layers was mentioned originally in my report because it is a 
simple situation to imagine (clay layers holding up water and perching it at 
various levels within the sands and gravels) and clay is known to be present 
within the Bagshot Formation. However it is not the only cause of perching, as 
described above.    
 
A9. Thus the search for clay at the expense of considering what other grain 
sizes could do is rather a distraction; clay is present and is known to form 
layers however clay layers are not the only cause for perching, clayey silts 
and fine silts and mixtures of fine sand and silt could all act as low 
permeability layers to an overlying coarse sand and gravel, so perching water 
within the sands and gravels. 
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A10. Thus there should be no doubt about the need to incorporate perched 
water levels and the heads they represent into the design for the management 
of groundwater. 
 

Appendix B 
 
B: Internal erosion in flowing water 
 
B1. The holes in the road in Admiral’s Walk, adjacent to the southern 
boundary of the site, raised the prospect of whether these sediments can 
erode in flows of water; this idea was dismissed as unproven and alarmist 
although many residents witnessed the holes and no alternative explanation 
for the occurrence of these holes has been provided. 
 
B2. Interestingly all but 3 samples out of 14 recovered from clearly Bagshot 
sands and gravels in the ground investigation (not including 2 from BH3, one 
of which is Made Ground and the other possibly containing Made Ground) 
contained particles smaller than Coarse Silt. Two of the 3 that contained no 
particles smaller than Coarse Silt came from BH 1 where water had been 
used to assist drilling. This water could have eroded the fine fraction from the 
samples recovered.   
B3. Even more interestingly, the third sample that contained nothing finer than 
Coarse Silt (from BH 2) came from 3.1m to 3.6m where the BH log records 
that water was added to assist drilling from 2.0m to 5.0m. 
 
B4. If such particle erosion was occurring as a result of water added for drilling 
it could also explain the unnatural shape of the grading curves for other 
samples recovered from BH2 and BH3. 
 
B5. So there is a body of evidence that points a finger of suspicion at this 
material being susceptible to erosion under normal conditions of its presence 
beneath a road and during its recovery from a borehole. 
 
B6. For a sediment to erode in a flow of water it has to possess the following 
characters; 
 

 It must have a primary fabric of stable grains that are not going to move 
under the disturbing forces that can act upon them. This is the fabric 
that transmits load. 

 It must have an unstable grains that can move through the porous 
network created by the primary fabric. They carry no load until they 
collide with a pore size that will not allow them to pass, where upon 
they can contribute to whatever particle loading is operating. 

 These two requirements generally mean that a wide grain size 
distribution (e.g. from gravels to clay) has the potential provided by its 
grain sizes to generate a stable fabric within which there are moveable 
grains. Note this means that density by itself is no measure of potential 
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erodibility – the issue is the stability of the material per unit volume not 
the amount of material per unit volume. 

 The migrating particles will continue to travel through the primary fabric 
until they collide with a pore size that will not allow them to pass, where 
upon their migration is halted. Thus the length of the flow path is 
significant. If erosion is going to occur it will start where the flow path 
that carries the migrating particle out of the system is shortest. Erosion 
this works backwards from a “free face” into the body of the material so 
making it more porous. 
 

B7. The consequence of this mixture of characters is that although guidelines 
based on experience and empiricism have provided safe guides to design for 
filters for over 60 years, as demonstrated by their use in the design and 
construction of earth embankments, there is as yet no theoretical basis for 
predicting internal erodibility; for that tests are required. 
 
B8. Two other features of erodible sediments are of note both associated with 
the disturbing forces that cause particle migration and result in erosion; they 
are vibration and seepage forces. 
 

 Vibration can have a profound affect upon the relative stability of 
primary fabrics, rendering what is stable under static conditions, 
unstable under dynamic conditions. Most vibrations are short lived but 
by themselves will not cause erosion. 

 Seepage forces are long lived and generally less dramatic but ever 
present and over time are by themselves capable of causing erosion. 

 
B9. Note here that seepage forces that initiate internal erosion can be below 
those that initiate “piping” or “quicksand” conditions, where the primary fabric 
itself is disrupted and everything it encloses; so simple reference to hydraulic 
gradients is not sufficient to dismiss the possibility of internal erosion. 
 
B10. That holes attributed to internal erosion in Admiral’s Walk and Redington 
Road should have occurred on roads, where vibration and pipes are found 
together, can now be appreciated; the free surface would be between the 
ground and a pipe acting as a drain with a short flow path that would reduce 
the probability of particles encountering a pore that will not let them pass. In 
Redington Road, the hole developed adjacent to a manhole access to drains 
where vibrations would have been readily transmitted from the manhole cover 
to the rings and pipe network with which it connects. The newspaper pictures 
of the hole at Redington Road shows good quality tarmac that could not have 
been rolled had there been a void below. The ground at that time had been 
firm and solid. 
 
B11. The question then turns to what effects erosion may have on the 
proposals for Grove Lodge. There are a number of scenarios that ought to be 
considered especially downstream of the basement in the region of Admiral’s 
walk where erosion has already occurred. However, concern here must be 
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directed to the continuous flight auger piling that is proposed to form the 
perimeter of the basement. This piling has three functions; 
 

 It has to retain the ground outside the excavation so as to prevent 
excessive ground movement causing damage to neighbouring 
structures including that of Grove House. 

 It has to control ground water, including that perched at levels higher 
than the “standing” water level. 

 It has to permit a diverted but otherwise uninterrupted flow of 
groundwater beneath them so it may cross the site. 

 
Each of these functions will be impaired by erosion occurring in the ground 
around the auger. Erosion affecting the first two will create voids that can be 
filled by the concrete later used to fill the pile shaft; rather irregular piles may 
result but in theory they should be able to fulfil their primary function. Whether 
the concrete would permeate ground loosened by erosion which has been 
weakened by the removal of mass from within it, is another matter. If it cannot, 
weak patches against the piled wall will remain. 
 
B12. The third function of the piles may not be fulfilled if erosion damages the 
augered void in the lower parts of the shaft. The management of groundwater 
in this proposal relies on there being long and short piles so that water can 
pass beneath the shorter piles. Erosion at the bae of the shaft, where the 
differential heads are at their greatest, could produce cavities at the base of 
the pile that are larger than planned and once filled with concrete would no 
longer provide the gaps for flow paths.  
 
B13. In other words the design upon which this aspect of planning permission 
is sought is vulnerable to erosion and until the prospect of that can be 
eliminated the design as proposed cannot be guaranteed. 
 
B14. Resolving these uncertainties relies on understanding the ground and 
how to work with it. That is lacking in sufficient detail for approval to be given 
with confidence. 
 

 
 
 
 
 

 
MH de Freitas PhD, DIC, C.Geol, C.WEM 
Director First Steps Ltd, and 
Emeritus Reader in Engineering Geology 
Imperial College London. 
Ground Engineering Advisor, 
UK Register of Ground Engineering Professionals (RoGEP) (68302453)  
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Attachments. Four Figures depicting (top) an example of the environment of 
sedimentation encountered in the Bagshot Formation; (below) an illustration of 
environments; (below) a typical vertical succession as might be encountered 
in a BH core through the Bagshot Formation; (last) typical deposit seen in 3D.  
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SHORT BIOGRAPHY (2015) 

Dr Michael Henry de FREITAS C.Geol., C.WEM 

UK Registered Ground Engineering Adviser (RoGEP) 
 

Present position:  Emeritus Reader in Engineering Geology,  

  Imperial College London and Director of First Steps Ltd.,  

 

Higher Education:   BSc (Hons) 1st Class. Geology. London 1964 

   PhD. Engineering Geology. London 1982 DIC 1982 

 

Chartership:  Chartered Geologist. 1990 

   Chartered Water & Environmental Manager 2009 

 

Awards:   Sir Henry Miers Prize of the Mineralogical Society; 1964. 

   Safety in Construction medal of the Institution of Civil Engineers; 1997. 

   Chevalier L’Ordre des Palmes Academiques; 2001 

   Rudolph Glossop medal of the Geological Society; 2008 

 

Publications: The authorship of two text books, contributor to four books, editor of seven books, 

author of 49 refereed papers in geotechnical journals, and of 24 un-refereed 

publications in conferences. 

 

Membership of Professional Bodies, Learned Societies, etc.: 

   Geological Society of London (F) 1960 – onwards 

   International Soc. Rock Mechanics 1967 – onwards 

   Institution of Water & Environmental Management (M) 1969 – onwards 

   Royal Geographical Society (F) 1974 – onwards 

   International Assoc. Engineering Geologists (M) 1979 – onwards 

   International Assoc. Hydrogeologists 1983 – onwards 

   British Geotechnical Society (M) 1985 – onwards 

   Geologists’ Association (M) 1989 - onwards 

 

Learned Society (Geological Society) & Professional service 

2012 – onwards Lead Author; Geol Soc Working Party Report (Glacial & Periglacial EG) 

2012   Panel Member for the 2012 audit for C.Geol 

2011 – onwards Panel Member for the Register of Ground Engineering Professionals 

2010   Panel Member for the 2010 audit for C.Geol 

2009 – onwards Chairman London Basin Forum Working Gp. of the Geol. Soc. London 

2008   Glossop Lecturer 

2005 – 2007   Chairman of the Fellowship and Validation Committee 

2004 – 2005   Member of the Fellowship and Validation Committee. 

1998 – onwards Provider of Continuing Professional Development courses 

1993 – onwards Scrutineer for status of Chartered Geologist 

1990 – 1994   Member of the Geological Society Awards Committee. 

1990 – 19922   Chairman Engineering Group, Geological Society 

1988 – 1990  Vice Chairman. Engineering Group of the Geological Society,  

1981 – 1984   Editor Quart. Jour. Engineering Geology for the Geological Society. 

1978 – 1979   Vice-President of the Geological Society. 

1971 – 1984   Editor Geological Society Handbooks.    

1976 – 1979  Member of Council of Geological Society and Chairman for the  Promotion Co-

ordinating Committee 

 



International Society (Int. Assoc. Engineering Geologists) service 

1996 – 2003  Chairman for International Assoc. Engineering Geologists Commission on Teaching 

and Training.  

1994 – 1996  Secretary for International Assoc. Engineering Geologists 

 

Research Council and national bodies 

1996  – 1997  Chairman of the CIRIA working party report for British Stratigraphical 
   Nomenclature 

1991 – 1994  Member of ICE (Ground Board Committee) on Inadequate Site Investigation 

1991 – 1993 Member BSI Committee: Ground Investigation, for the revision of BS 5930 

1986 – 1988  Panel Member Natural Environment Research Council Research Grants Committee 

for Geology.  

 

International invitations 

1984 – onwards  External Examiner for the Technical University of Delft & Hong Kong,   

  and many universities in the UK. 

1974 - onwards  Visiting lecturer to  Technical University of Athens; University of    

  Complutense. Madrid; University of Stockholm (KTB); Guest touring    

  lecturer, Beijing and Wuhan. University of Wuhan & University of    

  Seoul. 

1997   Commission 4 Rapporteur for Int. Assoc. Eng. Geol. (Athens) 

1994   Rapporteur. 7th Int. Congr. Int. Assoc. Eng. Geol. (Lisbon) 

 

Personal consulting 

1974 – onwards Widely on practical matters of engineering geology to contractors,    

  designers and regulators both in the private and the public sector, in the UK   

  and overseas. Work involving the practical solutions of problems arising from  

  groundwater, stability and materials at surface and below ground. Recent contracts  

  include:-Brighton Outfall tunnel; Dublin City Corporation (Dublin Port Tunnel);  

  Railway Procurement Agency (Ireland) (Metro North Tunnel & surface works); ARUP 

  Geotechnics (Havant Thicket reservoir); South African Council of Geoscience  

  (Nuclear power sites), United Utilities Penrith UID scheme (for consortium   

  Kier Murphy Interserve), London Borough of Camden, Donaldson Associates  

  (various tunnels and pipelines).  

 

Of particular relevance to Basements; 

 Advice to and involvement with ARUP, the Heath and Hampstead Soc and London Borough 

of Camden with the drafting and implementation of CPG4 

 Advisor on hydrology to Heath and Hampstead Soc 

 Consultant for 21 basements to date within the London Borough of Camden, and others 

within the  Royal Borough of Kensington & Chelsea, with particular reference to the practical 

assessment of ground water management and ground response both on site and below 

surrounding properties. 

 Expert witness for the basement at 9 Downshire Hill, 2 Green Close & 9 Pilgrim’s Lane 

 

Research experience 

Over 40 years experience with rock and soil slopes, the shear strength of clean and infilled rock surfaces, 

comminution in shear zones, rock and mineral reaction to water, weak rocks and the nature of boundary 

layers. Also the influence of basement tectonics and their reactivation on the sedimentation and 

geotechnical characters of cover rock sequences. 

 

Present employment 



My time is divided between teaching on the MSc in Engineering Geology in the Dept. Civil Engineering at 

Imperial College London, working at First Steps, the company I founded with a colleague in 2000, consulting 

as outlined above and continuing research with colleagues at Imperial and elsewhere. All major consultants 

and many contractors have sent staff to our courses at First Steps; in-house courses are also provided, the 

largest being to the Royal Engineers at Chatham. Web-based learning systems have also been developed 

to train those involved with creating Ground Models, the latest being Lapworth’s Logs. All courses are 

endorsed by the Geological Society of London. 


