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PREAMBLE

The work undertaken to provide the basis of this report comprised a study of the available 
documented information from a variety of sources, together with (where appropriate) 
meetings and discussions with relevant authorities and other interested parties.  The 
information reviewed should not be considered exhaustive and has been accepted in good 
faith by Geofirma Ltd as providing a true description of site conditions.  However, no liability 
can be accepted for the detailed accuracy or otherwise of any of the reports or documents 
prepared by others for the Client or for third parties, or for any associated errors or omissions. 

The investigation of the site has been carried out to provide information concerning the 
ground conditions to allow a reasonable site assessment to be made.   

The exploratory holes undertaken during the fieldwork only represent a small volume of the 
ground in relation to the size of the site and can therefore only provide a general indication 
of the site conditions.  The number of sampling points and the methods of sampling and 
testing do not preclude the existence of localised variations in the ground condition or 'hot 
spots' of contamination where elevated levels of contaminants may be significantly higher 
than those encountered.  It should be noted that this ground investigation comprises 2No 
window sample boreholes and 2No hand dug trial pits.  A desk study was undertaken to 
assess historical risks, however, no liability for unforeseen geotechnical or contamination 
hazards can be accepted by Geofirma Ltd. 

The comments and recommendations given in this report are based on the ground conditions 
apparent at the borehole and inspection pit locations.  It is likely ground conditions elsewhere 
on the site have not been disclosed by this investigation and have therefore not been included 
in this report.  

The comments made on groundwater conditions are based on observations made at the time 
that site works were undertaken.  It should be noted that groundwater levels can vary owing 
to seasonal or other effects, and additional groundwater measurements should be conducted 
immediately prior and during the construction works. 

In relation to asbestos, we are unable to accept the associated liability as indemnity covering 
asbestos related matters is restricted from our policy. This is typically the industry norm. If 
we do find or suspect the presence of asbestos, we will state in the exploratory logs and notify 
the client, and it will be their responsibility to engage a specialist contractor to investigate 
the issue further.  

The scope of the investigation was decided in consultation with the Client and the limitations 
of which were made clear. This report is produced solely for the use of the Client and his/her 
agent and should not be relied upon in any way by any third party. 
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1.1  APPOINTMENT AND BRIEF SITE SUMMARY 

Geofirma Ltd has been appointed by Symmetrys Ltd, on behalf of Joelle and Josef Fuss to 
carry out a ground investigation at 43a Redington Road, London, NW3 7RA to provide 
geotechnical information for the construction of the proposed basement extension and 
internal alterations to a 4-storey building.  

The Site is located in the London Borough of Camden, some 575 m to the west of Hampstead 
town centre and underground station and at its nearest point is approximately 400 m from 
Hampstead Heath. The Site is generally rectangular in shape with its long axis generally 
orientated northeast / southwest and occupies an area of approximately 0.11ha. 

The site is located on a grid reference TQ257858. 

1.2 REPORT CONTEXT 

The current proposal for the redevelopment is understood to comprise refurbishment of the 
existing 4-storey building, with the extension and deepening of the one-storey basement to 
the rear and side and internal alterations. 

The purpose of this report is to present the findings of the ground investigation and 
geotechnical advice to aid with the assessment of the suitability of the existing foundations 
and determine the ground and groundwater conditions to assist in the design and construction 
of the basement. 

1.3 OBJECTIVES AND METHODOLOGY 

The objectives of this report are to provide information on the following areas: 

• Geology of the site;
• To record details of the ground investigation works undertaken;
• To discuss site groundwater and ground conditions established from the intrusive

works;
• To derive geotechnical parameters to inform the design of a suitable foundations to

the proposed basement; and
• Present geotechnical advice on other ground related issues.
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2.1 SITE LOCATION AND DESCRIPTION 

The site summary is in Table 1 below: 

Table 1: Site Summary 

Location The Site is located in Hampstead, some 575 m to the west of Hampstead 
town centre and underground station and at its nearest point is 
approximately 400 m from Hampstead Heath. 

Full Address 43a Redington Road, London NW3 7RA. 

Grid Reference TQ257858. 

Area & Shape The Site is generally rectangular in shape with its long axis generally 
orientated northeast / southwest and occupies an area of approximately 
0.11ha. 

Development 
Proposals 

The development shall comprise a basement extension and internal 
alterations to a 4-storey building. 

2.2 GEOLOGY 

The published geology based on the British Geological Survey (BGS) map 1:50,000 geological 
map series, solid and drift Ref. 1, indicates the site is underlain directly by the Claygate 
Member of the London Clay Formation. This geological sequence is also confirmed by the BGS 
boreholes included in the desk study report titled ‘‘Phase 1 Desk Study and Preliminary Risk 
Assessment Report No: 2021/028/SYM/RED/Rep.001’’. The geological sequence is 
summarised in Table 2 below. 

Table 2: Summary of Published Geology 

Geological Unit Description Composition BGS Lexicon Description 

Superficial None - - 

Bedrock Claygate 
Member of the 
London Clay 
Formation 

Clay, silt and sand Comprises dark grey clays with sand 
laminae, passing up into thin 
alternations of clays, silts and fine-
grained sand, with beds of bioturbated 
silt. Ferruginous concretions and 
septarian nodules occur in places.  
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3.1 FIELDWORK 

The investigation was carried out between 1st and 2nd July 2021 by Geofirma Ltd and 
comprised the following:  

• The drilling of two (2No.) window sample boreholes (numbered BH1 and BH2) on the site
to depths varying between 6.45 m and 7.45 m below ground level (bgl). These were sunk
to confirm the ground and groundwater conditions and permit in-situ geotechnical testing
and sampling of the strata encountered;

• Hand dug inspection pit preceded all the drilling works. The trial hole TP1 and TP2 were
dug to expose the existing foundation solution and to inform the party wall sections of the
redevelopment;

• Installation of monitoring standpipes within both window sample boreholes to monitor
groundwater; and

• Standard Penetration Tests (SPTs) were performed in all the window sample boreholes
together with sampling at varying intervals to provide an indication of soil
density/strength.

The fieldwork was supervised on a full-time basis by an Engineer from Geofirma Ltd with due 
regard to existing standards and guidelines including BS EN 1997-2 (2005), BS 5930 (2015), 
BS EN ISO 22476-3 (2011) and TRL PR/INT/277 (2004). All soil description and sample 
logging were carried out in accordance with BS 5930:2015 and BS EN ISO 14688-
1:2002+A1:2013 and BS EN ISO 14689-1:2003. The exploratory hole records are included 
in Appendix A prepared by Geofirma Ltd. 

The locations of the exploratory holes are shown on the Exploration Hole Locations Plan. 

Disturbed samples were recovered from the exploratory holes as necessary to facilitate 
sample description and for subsequent laboratory testing. 

Observations of groundwater encountered during the fieldwork are included on the relevant 
exploratory hole logs.  

3.2 LABORATORY TESTING 

Routine geotechnical laboratory testing comprising Moisture Content (MC), Atterberg Limits, 
Particle Size Distribution Determination (PSD), Quick Undrained Triaxial Testing and 
BRE sulphate testing was carried out on representative samples of all materials recovered 
from the exploratory holes. The laboratory results are presented in Appendix C. 
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Chemical and WAC testing were also performed on selected samples of Made Ground obtained 
during the ground investigations. 

3.3 GROUNDWATER MONITORING 

Following the completion of ground investigation works, groundwater monitoring visits were 
performed on two occasions. The first groundwater monitoring visit was undertaken on the 
10 August 2021 which recorded water levels at 4.04 m and 1.01 m bgl in BH1 and BH2 
respectively. The second ground water monitoring visit was undertaken on the 11th January 
2022, and only Borehole BH1 could be accessed and the water level was 4.09 m bgl. Borehole 
BH2 was obscured with a mound of soil. 

 

Based on the ground levels estimated from the topographical survey it would appear the 
groundwater levels measured relative to the site datum in both boreholes was the same, at 
approximately 8.8 m to relative datum (RD).   
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4.1  INTRODUCTION  

Full details of the ground conditions encountered are presented on the exploratory hole 
records included in Appendix A.  

Table 3: Proven Ground Conditions 

Strata Depth to Top (m bgl) Thickness (m) Exploratory Holes 

Made Ground 0.00 0.60 – 1.40 All 

Claygate Member  0.60 to 1.40 0.40 – 5.70 All  

London Clay Formation 
(possible) 

5.50 to 6.30 
0.95 – 1.15 (Full 
thickness unproven) 

All exploratory holes 
except TP1 and TP2 

4.2 MADE GROUND 

Made Ground was encountered in all the exploratory holes excavated on site and was highly 
variable. Typically, the shallow Made Ground encountered comprised concrete/paving slab 
over dark brown clayey slightly gravelly Sand. The gravel consists of angular to subangular 
flint, brick, concrete and tile.  

Based on the description of the material and inference from BS8002, a unit weight of 18 
kN/m3 is assumed suitable for this material. Based on the descriptions of the material being 
predominantly granular an angle of friction of 28° is deemed acceptable for design purposes. 

Three samples were recovered from BH1 at depths of between 0.50 to 1.20 m bgl within the 
Made Ground, to determine its moisture contents. The results ranged between 22% to 62% 
indicative of a general trend of gradual increase in moisture content within the Made Ground 
with depth. The high moisture content of 62% measured at 1.20 m bgl is considered 
anomalous and possibly associated with the seepage recorded at 2.30 m within this same 
borehole. 

Atterberg limit test was also performed on a selected sample within BH1 at 1.20 m bgl. The 
result of the test recorded liquid limit of 32%, plastic limit of 19% with plasticity index of 13, 
indicative of clay of low plasticity. The modified plasticity index is 13 which suggests a low 
soil material. 

Based on the material description the Youngs Modulus of the Made Ground has been assumed 
to be 5 MPa for the purposes of the settlement assessment. 
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4.3 CLAYGATE MEMBER  

4.3.1 General Classification 

Beneath the Made Ground, a stratum interpreted as Claygate Member was encountered in all 
the exploratory boreholes. It generally comprised soft (becoming firm at 2.00 m bgl) orange, 
brown mottled grey clayey sandy slightly gravelly SILT or silty slightly sandy CLAY. Rare 
bands of brown silty sand were noted in BH1 and BH2. At shallow depth where gravel was 
encountered in BH2 and TP1, it was described as comprising medium to coarse, rounded flint.  

4.3.2 Moisture Contents 

17No. natural moisture contents were measured on samples taken from depths ranging 
between 0.70 m and 4.60 m bgl with values ranging between 23% and 37%.  

4.3.3 Particle Size Distribution (PSD) 

Particle Size Distribution (PSD) test was carried out on three bulk samples of the Claygate 
Member recovered from BH1 and BH2. 

Table 4: Laboratory Testing for PSD 

Exploratory Hole Sample Type Depth (m bgl) Geology 

BH1 Bulk 3.60 Claygate Member 

BH2 Bulk 1.80 Claygate Member 

BH2 Bulk 5.00 Claygate Member 

The results indicate the recovered samples are either clayey very silty SAND with rare fine 
gravel or very sandy CLAY/SILT with rare fine gravel. The grading envelope is included within 
Appendix D. Table 5 below summarises the PSD result. 

Table 5: Results of the Grading Analysis 

Exploratory 

Hole 

Depth 
(m bgl) 

Composition (%) Uniformity 

Coefficient Clay Silt Sand Gravel Cobbles 

BH1 3.60 10.9 27.7 60.5 0.9 0.0 52 

BH2 1.80 53.0 45.5 1.5 0.0 Not calculated 

BH2 5.00 7.9 21.7 70.4 0.0 0.0 53 

The curvature coefficients for the above grading analysis were determined as 1.3, 0 and 9.8 
respectively. Given the uniformity coefficients determined from the grading curve, the 
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granular soil sample recovered from the Site is classified as multi-graded material in 
accordance with BS EN ISO 14688-2:2004. 

Atterberg limit tests were also performed on selected samples within the boreholes at depths 
of between 1.10 and 6.00 m bgl. The result of the test recorded liquid limits of 32% to 49%, 
plastic limits of 21% to 23% with plasticity indices of 11 and 27, indicative of clay of low to 
intermediate plasticity. All samples passed through the 425μm sieve and therefore, there is 
no requirement to modify plasticity indices. 

4.3.4 Strength Characteristics 

Standard Penetration Testing was carried out and the uncorrected SPT ‘N’ Values were 
recorded on the exploratory hole records. The data indicates a general trend of increasing N-
value with depth.  

Undrained triaxial tests have been undertaken on representative sample of the Claygate 
Member recovered. The undrained shear strength of 130 kPa recorded in the laboratory for a 
sample retrieved in BH1 at 3.60 m bgl is considered anomalous and is likely to be due to 
gravel content within material.  

Shear strengths were also derived from SPT ‘N’ using the empirical formula Cu = 5*N (Stroud 
and Butler (1975) and CIRIA 143 Ref. [2]).  

Based on the data the following undrained shear strength vs depth relationship has been 
adopted as shown in Figure 3: 

Cu = 25 kPa (between GL and 8 m relative to site datum) 

Cu = 25 + 3.33z kPa (z is measured below 8 m relative to site datum) 

4.3.5 Frictional Angle 

A significant amount of geotechnical data relating to the Claygate Member is available from 
historical archives. Furthermore, four Atterberg limit test results have been obtained for 
samples retrieved within the Claygate Member to determine the index properties of the soil, 
and hence derive the characteristic critical state effective angles of friction using guidelines 
from BS8002 (2015). The critical state angles of friction derived based on the plasticity indices 
yielded values of between 24° and 29°. However, angle of friction of 27° is considered 
representative for this material. The worst case characteristic critical state effective cohesion 
c’ is assumed to be zero. 

4.3.6 Young Modulus/Compressibility 

The value of undrained Young’s Modulus, Eu, of more competent Claygate Member can be 
determined by using SPT ‘N’ values and CIRIA recommendations as Ref. [3] states for design 
purposes of shallow foundations, the relationship of Eu = 600Cu is a reasonable estimation of 
the small strain range of stiffnesses used for the calculation of lateral movements associated 
with retaining wall movements. Since the movements associated with foundations are due to 
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larger strains and the stiffness of soil is strain dependant a reduced Eu = 300 Cu should be 
adopted for calculation of foundation settlements. 

Therefore for retaining wall analysis and the GMA assessment an Eu = 15 MPa (above 8 m 
RD) and  Eu = 15 +2z in MPa (with z =0 is measured as depth below  8 m RD) is recommended 
for shallow foundation design purposes. Assuming a Poisson’s ratio (𝜈𝜈’) of 0.15, an E’ (drained 
Young modulus) of 0.75 (with z =0 is measured as depth below  8 m RD) is recommended * 
Eu should be adopted. The relationship E’ =11.25 MPa  (above 8 m RD) and 11.25 +1.5z 

For foundation settlements computation an Eu = 7.5 MPa (above 8 m RD) and  Eu = 7.5 +z 
in MPa (with z =0 is measured as depth below  8 m RD) is recommended for shallow 
foundation design purposes. Assuming a Poisson’s ratio (𝜈𝜈’) of 0.15, an E’ (drained Young 
modulus) of 0.75 (with z =0 is measured as depth below  8 m RD) is recommended * Eu 
should be adopted. The relationship E’ =5.625 MPa  (above 8 m RD) and 5.625 +0.75z 

The coefficient of compressibility (mv) has been estimated for the underlying Claygate 
Member based on the expressions: 

mv = 1/f2Nm2/MN  

Based on the above correlation a mv value of 0.4 m2/MN has calculated below proposed 
foundation level. Below 8 m RD, taking experience into account experience  an mv value of 
0.2 m2/MN is deemed realistic for the estimation of settlement under loadings. 

4.3.7 General Groundwater Regime 

Groundwater was encountered in boreholes BH1 and BH2 during drilling at 4.41 m and 4.00 
m bgl respectively. It is suspected that the groundwater encountered during the drilling works 
may have led to the low SPT values recorded within the boreholes drilled across site. 

Groundwater monitoring installations were placed in boreholes BH1 and BH2 with water levels 
of 4.04 m bgl and 1.01 m bgl measured respectively on the 10 August 2021. A groundwater 
level reading of 4.09 m bgl was recorded in borehole BH1 on 11th January 2022.  

Groundwater levels are susceptible to seasonal fluctuations and may be higher during wetter 
periods than dryer periods. 

4.4 LONDON CLAY FORMATION (WEATHERED) 

4.4.1 General Classification 

Beneath the Claygate Member, a stratum interpreted as weathered London Clay Formation 
was encountered in the BH1 and BH2 at depths of between 5.50 m bgl and 6.30 m bgl. The 
full thickness of the material was unproven up to the maximum drilled depth of 7.45 m bgl 
at which depth the boreholes were terminated. The probable weathered portion of the stratum 
was described as generally comprising firm grey mottled brown silty CLAY with rare partings 
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of silt and sand. However, the SPT results indicate that the cohesive stratum encountered 
were at least stiff. 

Based on the description on the laboratory test results carried out within this material at 6.60 
m bgl, a bulk unit weight of 19 kN/m3 was recorded. Based on the descriptions of the material 
being predominantly cohesive and well documented data about London Clay Formation, an 
effective critical state angle of friction of 24° is deemed acceptable for design purposes. 

At 6.60 m bgl, natural moisture content was measured on the same sample to determine its 
moisture contents. A result of 29% was recorded. 

An undrained triaxial test carried on representative sample of the weathered London Clay 
Formation recorded 50 kPa, indicative of medium strength clay. 

Based on the strength data the Undrained and drained Young’s Moduli are assumed to be 30 
MPa and 22.5MPa at the surface of the clay, respectively. An mv value 0.2 m/MN has been 
assumed for the purposes of the settlement assessment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

 

  

43a Redington Road, London, NW3 7RA geofirmaconsultants.co.uk 

Project/Report/Revision No: 2021-028-SYM-RED/Rep.002  14/01/2022 

Joelle and Josef Fuss Page 14 of 39 

 

4.5 SUMMARY OF GEOTECHNICAL PARAMETERS 

Based on the ground investigation and laboratory testing, the following design parameters 
have been derived and presented in Table 6 below. These may be relied upon in the design 
of geotechnical structures.  

Table 6: Summary of Geotechnical Parameters 

Stratum 

Typical 
thickness 

Range 
(m) 

Bulk 
Density 
(kN/m3) 

Cu 

(kN/m2) 

Ф’cv 

(°) 

mV 
(m2/MN) 

Eu wall 

(MN/m2) 

Eu settlemsnt 

(MN/m2) 

E’wall 

(MN/m2) 

E’ settlemsnt 

(MN/m2) 

Made 
Ground 

0.60 – 
1.40 

18 - 28 - - - 5 5 

Claygate 
Member 
(above 8 m 
RD) 

0.40 - 5.70 

19 25  27 0.4 15  7.5  11.25 5.625 

Claygate 
Member 
(below 8 m 
RD) 

19 
25 + 
3.33 z 

27 0.2 15 + 2z 7.5 + z 
11.25+1.5

z 
5.625 + 
0.75z 

London 
Clay 
Formation 
(Properties at 
surface) 

0.95 – 
1.15 (Full 
thickness 
unproven) 

19 50 24 0.2 30 18 22.5 13.5 

(1) z is measured below 8 m RD based on the site datum 
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5.1 FOUNDATION DESIGN ISSUES 

5.1.1 Introduction 

The existing foundations are located within the shallow Claygate Member; however, it is 
important to note that there has been construction and demolition works on the site since 
early 1915 (based on the historical maps) and hence the shallow Claygate Member has likely 
undergone consolidation and strengthened under the building foundations loads in that time. 

A conservative undrained shear strength (Cu) of 25 kPa at the surface of the clay has therefore 
been assumed in the assessment of the allowable bearing capacity at the site. The expression 
used to determine the allowable bearing capacity of foundations in clay is: 

qall = Nc dc Sc Cu / FOS + q 

Nc = Bearing capacity factor corrected for depth/breadth ratio and shape factor (see 
fig.1)  

Cu = Undrained shear strength 

FOS = Factor of safety = 3 

q = Overburden above foundation formation level  

Fig.1 Bearing Capacity Factor after Skempton 
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Table 7: Summary of Assessment of Allowable Bearing Capacity 

Depth below ground level (base of footing) 9 m RD 8 m RD 7 m RD 

Foundation Width (m) 0.6  0.6 0.6 

Est Undrained Shear Strength Cu (kN/m2) 25 25 29 

Allowable Bearing Capacity (kN/m2) 
(assuming foundations are a 0.6 m strip 
and FOS = 3)  

60 80 110 

As part of this redevelopment new foundations may be required and existing foundations may 
have to be underpinned to form the basement boundary walls. Based on the available load 
takedown sketches provided by Symmetrys (21141-SK02-Rev P3 dated 20/08/2021 in 
appendix E). The sketch indicates most of the existing walls shall be left in place with only 
small increases in the current loads (5kN/m or 10 kN/m). In the redeveloped building there 
are approximately 4 new walls with the most heavily loaded wall exerting a maximum load 
of 105 kN/m at formation level. It is important to note this load is considerable less than the  
loads currently acting on the current foundations as the maximum estimated load is 
approximately 165 kN/m. This implies that bearing capacity is unlikely to be an issue. This 
observation also indicates the undrained shear strengths assumed from the ground 
investigation of the Claygate Beds are conservative because if the estimated loads were half 
the estimated 165 kN/m, with an assumed factor of safety of 3, the undrained shear strength 
are twice that assumed in Table 7. 

Based on the assumption above concerning the allowable bearing capacity, the differential 
settlements relative to the new and old walls are probably of more importance on this scheme. 
Using reasonable parameters, the anticipated settlement under the new load is not 
anticipated to exceed 5 mm. Of this up to 50% of the settlements are expected to be 
instantaneous, and the remaining likely to take place over the design life of the structure. 
This should be with within the tolerance of the existing structure, because the structural 
integrity of the building appears to be sound. 

5.2 PROPOSED BASEMENT EXTENSION 

For the proposed basement extension, the foundations are likely to be in the Claygate Member 
of the underlying London Clay Formation.  

To ensure the foundations for structures founded in the Claygate Member are economical, 
the depth to suitable founding material must be confirmed on site by a suitably experienced 
Geotechnical Engineer or Engineering Geologist. 
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5.3 BASEMENT CONSTRUCTION 

Current information indicates the basement depth will be increased by a maximum of 2.7 m. 
Based on the ground investigation data available, the base of the structure is anticipated to 
be in the Claygate Member. Groundwater monitoring undertaken at the site has indicated 
groundwater was present at a datum level of 8.8 m which is approximately 1 m below the 
anticipated dig level. It is assumed  perched or trapped water maybe present within granular 
lenses of the Claygate Bed and hence groundwater inflows may occur into the excavation  If 
flows of groundwater are encountered during the excavation of the basement, ingress should 
be controllable by sump pumping. It is however recommended additional groundwater 
monitoring visits are performed, especially following periods of heavy rainfall to assess the 
likely highest water levels likely to occur during the construction of the basement. 

Suitable geotechnical parameters to use in the design of the basement walls can be obtained 
from Table 6. 

The basement is to be constructed adjacent to neighbouring building foundations of 41 and 
45 Redington Road. In order to negate the impact of excavation induced ground movements 
temporary propping or the use of excavation supports maybe necessary. If the basement is 
to be constructed using underpinning methods it is imperative that the works are undertaken 
by an experience contractor with experience of using the  technique in similar ground 
conditions. 

5.4  EXCAVATIONS 

Excavation of the materials encountered during the ground investigation should be easily 
achieved using conventional digging techniques. 

Care should be taken to limit the exposure of any excavation surface before the actual 
placement of the concrete as groundwater or rainwater could result in deterioration of the 
formation surface. Foundation excavations should be inspected by qualified personnel and 
any soft or loose materials that are encountered should be removed and replaced with a 
blinding layer as quickly as possible. 

Based on the findings of this investigation, groundwater seepages may occur locally in shallow 
temporary excavations. Any localised ingress should be controllable by sump pumping, if 
required. 

5.5 FLOOR SLABS 

The ground bearing floor slabs may be suitable on site. Due to the anticipated levels of the 
basement slab, it is anticipated the slab will be founded in the Claygate Beds. Based on the 
Atterberg Limits the soil is classified as low to medium volumetric potential using the NHBC 
guidelines, however, the basement slab will be placed at depth and there are no trees close 
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to the proposed foundations. It should be highlighted that the existing building has been in 
place for around 100 years and no signs of desiccation damage was observed.  

5.6 PAVEMENT DESIGN 

In the absence of CBR test results, site observations suggest that where encountered, natural 
granular materials are likely to have minimum CBR values of 2%. If less conservative CBR 
values are required for road and pavement design in situ CBR tests should be performed. 

5.7 CONCRETE SULPHATE RESISTANCE 

Soil samples were tested for sulphates from two of the exploratory holes at depth of between 
0.70 m bgl and 1.20 m bgl with the water-soluble sulphate values varying between 70 mg/l 
and 110 mg/l. Hence in accordance with BRE Guidance Special Digest 1:2005, and assuming 
mobile groundwater and brownfield location, a Design Sulphate Class of DS-1 and an 
Aggressive Chemical Environment for Concrete (ACEC) classification of AC-1 should be used 
for the design of buried concrete structures at the site.  

The pH values of the retrieved soils indicate near neutral to alkaline conditions on site. The 
result has been included in Appendix C of this report. 

 

5.8 CONTAMINATION ASSESSMENT 

5.8.1 Introduction 

A phase 1 desk study including site walkover and preliminary risk assessment was undertaken 
in July 2021.  

The desk study identified a number of potentially significant pollutant linkages classified with 
very low risk. A suitable scheme of environmental testing was subsequently developed and 
carried out during the geotechnical investigation. 

A tier 1 quantitative risk assessment has been undertaken by screening measured 
contaminant concentrations against available reference values. Concentrations of 
contaminants exceeding the relevant reference values are described as ‘elevated’ and indicate 
a requirement to for further assessment or mitigation measures. 

Historical development on the site and locally has generally been limited to use for residential. 
Some Made Ground is to be expected across the site given previous demolition and 
redevelopment which is confirmed by the presence of Made Ground encountered during the 
ground investigation. However, significant quantities of mobile or leachable contamination 
are not anticipated and risk to controlled waters is considered to be low. 

In view of the proposed development, which includes residential dwellings including 
basement, private garden and public open space, a ‘‘residential with consumption of 
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homegrown produce’’ end use conceptual model is deemed appropriate for the project site. 
However, it is likely as part of the proposed development, that the site will be either covered 
by hardstanding or the proposed construction, hence the main risk to human health will be 
to construction workers, rather than the end site users. 

5.8.2 Human Health Risk Assessment 

A Tier 1 (generic) quantitative risk assessment has been undertaken by screening measured 
contaminant concentrations derived from the exploratory investigation works against 
reference values for chronic (long term) risk to human health known as generic assessment 
criteria (GAC).  

In line with the conceptual site model, GAC for the residential exposure scenario have been 
utilised. The GAC are based on 1% soil organic matter (SOM) as established by the testing. 

The below contaminants have subsequently been targeted for chemical analysis. 

Table 8: Summary of the Contamination Assessment – Soils 

Determinant 

Measured Concentration* 
GAC 

(SOM 1%) 

Number of results 
above GAC 

(No. of samples 
tested) Minimum Maximum 

Arsenic - 18 37 0 (2) 

Cadmium - <0.2 22 0 (2) 

Chromium (hexavalent) - <1.2 21 0 (2) 

Chromium III - 29 910 0 (2) 

Copper - 73 2400 0 (2) 

Total Cyanide - <1.0 24 0 (2) 

Lead - 1500 200 1 (2) 

Mercury - <0.3 40 0 (2) 

Nickel - 24 130 0 (2) 

Selenium - <1.0 250 0 (2) 

Zinc - 220 3700 0 (2) 

Total Phenols - <1.0 120 0 (2) 
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Determinant 

Measured Concentration* 
GAC 

(SOM 1%) 

Number of results 
above GAC 

(No. of samples 
tested) Minimum Maximum 

TOC 0.8 1.2 3X 0 (2) 

 

Acenaphthene - 1.4 210 0 (2) 

Acenaphthylene - 0.24 170 0 (2) 

Anthracene - 2.8 2400 0 (2) 

Benzo(a)anthracene - 10 7.2 1 (2) 

Benzo(a)pyrene - 8.5 5 1 (2) 

Benzo(b)fluoranthene - 8.0 2.6 1 (2) 

Benzo(ghi)perylene - 4.4 320 0 (2) 

Benzo(k)fluoranthene - 4.3 77 0 (2) 

Chrysene - 8.6 15 0 (2) 

Dibenz(a,h)anthracene - 0.96 0.24 1 (2) 

Fluoranthene - 19 280 0 (2) 

Fluorene - 1.1 170 0 (2) 

Indeno(1,2,3-cd)pyrene - 4.1 27 0 (2) 

Naphthalene - <0.05 2.3 0 (2) 

Phenanthrene - 14 95 0 (2) 

Pyrene - 16 620 0 (2) 

 

TPH 
All fractions are either below laboratory limit of detection or their 
respective GAC 
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Determinant 

Measured Concentration* 
GAC 

(SOM 1%) 

Number of results 
above GAC 

(No. of samples 
tested) Minimum Maximum 

Asbestos None detected in sample 

*Concentration expressed in mg/kg except where listed 

XBased on Insert Waste Landfill Acceptance Criteria 

Direct analysis of all the chemical assessment data indicates that all potential contaminants 
of concern are below their relevant GAC, with the exception of lead, Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, and Dibenz(a,h)anthracene. 

The elevated readings (see Table 8 above) recorded in BH1 (at 0.30 m bgl) is potentially 
associated with the anthropogenic materials (brick, concrete and tile fragments) within the 
shallow Made Ground. Accordingly, the elevated result poses a potential risk to site workers 
during construction with less likelihood to significantly impact the residential end users, thus, 
further assessment is recommended. Further assessment would be required in the vicinity of 
BH1 to attempt to delineate the extent of potential contamination from lead, 
Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, and Dibenz(a,h)anthracene.  

In addition to the above contaminants, a sample was screened for asbestos due to the 
potential spread of asbestos from historic on-site development (existing building) and 
development on adjacent land. No asbestos fibres were detected in the sample scheduled for 
screening. Accordingly, the risk posed by asbestos within the shallow Made Ground is 
considered negligible on the basis of current information. 

Based on the information, because the site is likely to be covered by the proposed building 
or hardstanding the risk of harm to human health via ingestion by future site users will be 
negligible. Based on the chemical test results the risk to construction works will be medium, 
however, PPE shall be worn to mitigate the risk and necessary COSHH assessment shall be 
performed in advance of the works. 

A copy of the laboratory chemical assessment data is presented in Appendix C of this Report. 

5.8.3  Hydrocarbons – Soils 

No visual or olfactory indication of petroleum hydrocarbon contamination was noted during 
the investigation. However, as there is the potential for petroleum hydrocarbons to be present 
due to the adjacent development (Redington Road), a sample from BH1 (@ 0.30 m bgl) was 
scheduled for speciated petroleum hydrocarbon testing (TPH CWG) in order to evaluate any 
potential risks during the investigation. 
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The direct assessment of the chemical data for the speciated TPH (TPH CWG) indicates that 
the potential contaminants were either below the laboratory detection limit or significantly 
below their respective thresholds. This sample is considered to be representative of conditions 
on the site. Accordingly, no further assessment for petroleum hydrocarbon is considered 
necessary for the project. 

5.8.4  Waste Acceptance Criteria (WAC) 

WAC testing was carried out on a sample retrieved from the site BH2 in the Made Ground and 
all values were under the Inert Waste Landfill limit criteria. A copy of the WAC assessment 
data is presented in Appendix C of this Report.  

However, it is recommended that the Contractor undertakes further testing during 
construction prior to removal of the spoil off site to classify the site soils to be transported to 
a suitably licenced landfill facility. 

5.8.5  Qualitative Risk Assessment 

A qualitative risk assessment has been formulated for the potential source-pathway-receptor 
linkages identified in the conceptual model. The risk assessment is based on the suggested 
approach set out in the available guidance Ref. 11. The guidance uses a combination of the 
likelihood of a pollution event to occur, taking account of the presence of a hazard (or source) 
and integrity of a pathway versus the consequence of a pollution occurrence, which is 
essentially a measure of the severity of a hazard to an identified receptor (such as a principal 
aquifer or site end-user). 
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Table 4: Phase II Conceptual Site Model 

Source Pathway Receptor Consequence Likelihood Classification* Rationale/Mitigation 

Organic and 
inorganic 
contaminants 
potentially 
present in 
Made Ground 

Dermal contact, 
ingestion, 
particulate 
inhalation 

Nearby site 
occupants & 
users (from 
on-site 
sources) 

Low to 
Medium 

Unlikely Low to 
moderate 

No elevated results, and no asbestos, except 
elevated lead, Benzo(a)anthracene, 
Benzo(a)pyrene, Benzo(b)fluoranthene, 
and Dibenz(a,h)anthracene. Further 
sampling and speciated testing (TPH CWG) 
is recommended around BH1. 

Appropriate PPE to be worn by site workers 
and COSHH assessment to be carried out. 
Risk is considered low if PPE is worn and 
general hygiene rules are followed on site.. 

On completion of construction works site will 
be covered by building/hardstanding, hence 
risk to future site users will be low. Capping 
layer of clean imported material maybe 
required subject to future landscaping 
proposals. 

Future site 
occupants & 
users 

Diffusion 
through plastic 
water supply 
pipes 

Water 
supply pipes 

Low  Unlikely Very Low Relates to local deposits of Made Ground / 
fill associated with construction of 
foundations and hardstanding. No organics 
observed during the ground investigation or 
elevated TPH results so risk to water pipes is 
negligible. 

Leaching into 
groundwater; 
subsurface 
migration. 

Secondary A 
Aquifer 

Low to 
Medium 

Unlikely Low to 
moderate 

Low permeability London Clay Formation 
underlying the Claygate Member is classed 
as unproductive strata and will restrict 
vertical migration of lead, 
Benzo(a)anthracene, Benzo(a)pyrene, 
Benzo(b)fluoranthene, and 
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Source Pathway Receptor Consequence Likelihood Classification* Rationale/Mitigation 

Dibenz(a,h)anthracene. The cohesive 
component of the Claygate Member is 
likely to further restrict lateral migration 
of contaminants as perched water 
encountered is unlikely to be in 
hydraulic continuity. The site is not 
designated to be within Groundwater Source 
Protection Zones within 2000m radius of 
site. Leachate testing recommended to 
confirm this assessment. 

Made 
Ground: 
historic 
Infilled 
stream on 
central areas 
on-site 

Accumulation of 
ground gases 
then by 
potential 
asphyxiation/ 
explosion  

residential 
end users 
and 
construction 
workers 

Low to 
medium 

Unlikely Very Low No organics or odours detected during the 
ground investigation.  

Potential 
asbestos 
containing 
materials in 
structure  

Release of 
asbestos fibres; 
subsequent 
inhalation 

Site 
occupants & 
users 

Low Unlikely Very Low to 
negligible 

No asbestos encountered during the ground 
investigation. However, assumes if buildings 
are to be demolished, or if asbestos is 
encountered during ground works, 
controlled removal by licensed contractor 
following an asbestos survey, if required. 

Construction 
workers 
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Figure 1: Site Location Plan  
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Figure 1b: Topographical Survey showing levels related to site datum



    

 

Figure 2 Aerial Photograph of site 

 

 

 

 

 

 

  



    

 

 

Figure 3: Plots of Undrained Shear Strength for Claygate Member 

  



    

 

 

 

  



    

 

 

 

 

 

 



    

 

 

 

 
 
 
 



    

 







 



 



 

Position Name TP 1 Date 02/07/2021 
Location In basement store Project Number 2021-028-SYM-RED 
Depth 1.5 m Client Joelle and Josef Fuss 
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South East 
Project Title 43a Redington Road NW3 7RA 
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