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66 SOUTH HILL PARK - BASEMENT IMPACT ASSESSMENT  
 

APPENDIX D: Chelmers Ground and Environmental Reports 
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1.0 
EXECUTIVE SUMMARY 

 
Item

 
Com

ments 
Risk 

Site 
66 South Hill Park, London NW

3 2SJ 
 

 
 

 
Geology 

MADE GROUND was encountered to a m
aximum depth of 3.10m below existing ground level (bgl). W

ithin 
borehole BH2 only, situated at the rear of the property, the MADE GROUND stratum was found to be underlain by 
HEAD DEPOSITS / ALLUVIUM to a depth of approximately 3.60m bgl. Below this was the W

eathered London Clay 
stratum

, which was not penetrated at the borehole termination depth of 15.00m bgl. 

M
edium 

 

Groundwater 
‘Slight moisture’ and ‘pockets’ of groundwater were observed within borehole BH1 during the drilling at 7.00 and 
8.00m bgl. ‘Standing’ groundwater was also observed upon completion within borehole BH1 at 13.00m bgl and 
within borehole BH2. Groundwater was also observed during the monitoring visits at depths of approxim

ately 4.00m 
and 1.90m bgl respectively within borehole BH1 and BH2. It must be assum

ed that the design water level could be 
at ground level. Excavations should be kept dry by a suitable dewatering system

, the foundation base should be 
kept square and any soft spots replaced and com

pacted prior to pouring foundation concrete. 

M
edium 

Roots 
Roots of live appearance to 5, 3 and 1 m

m were observed to 0.37, 2.70 and 4.50m bgl respectively within borehole 
BH1. Hairline rootlets were noted within borehole BH2 to 0.25m bgl.  

M
edium 

Foundations 
The new structure will be set at a depth of approximately 6.50m below existing ground level and therefore within 
the underlying W

eathered London Clay. Relatively deep M
ade Ground and Head Deposits / Alluvium strata were 

encountered during the current investigation. The foundations will have to be set within the W
eathered London Clay 

stratum
 and this should be confirmed by careful inspection of a com

petent Engineer prior to construction. The 
W

eathered London Clay stratum appears to have good-load bearing characteristics, with the results of the in-situ 
and laboratory testing indicating a maxim

um safe (design) bearing pressure of approxim
ately 150kN/m

2. This value 
is considered appropriate for RC rafts and monolithic upstand RC walls at lower basem

ent floor level and for 
possible m

ass concrete pad foundations supporting tem
porary loads relating to the in-situ superstructure. 

M
edium 

Piled 
Foundations 

If due to the presence of a London Clay stratum
 and its well documented potential to swell/shrink, the magnitude of 

the anticipated loads or the presence of groundwater shallow foundations are not deemed acceptable or for any 
economic reasons, as an alternative, the installation of a com

bination of secant/contiguous piles around the 
perimeter of the site in order to construct the basement could be undertaken. At this site piles could be bored or 
driven to support foundation loads mainly in adhesion within the underlying London Clay stratum. Appropriate 
design param

eters have been suggested, together with an indication of design capacity. 

M
edium 

Settlement 
Settlem

ent due to this order of loading would not be expected to exceed norm
al tolerable limits for new build 

construction.  
Low 

Ground 
M

ovem
ent 

Excavating up to approximately 4.50m of cohesive material from
 over the London Clay stratum

 would release a 
significant amount of overburden pressure. It is possible that the weight of the proposed new basement and 
retained structure above may largely counteract the effects arising from the release of the overburden pressure. 
The appointed Structural Engineer should be able to provide additional advice on this matter. The construction 
would also be required to resist pressures arising from the groundwater regim

e, which is likely to be more onerous 
than that indicated during the current investigation. 

M
edium 

 

Retaining  
Structures 

The full design of tem
porary and perm

anent retaining structures is beyond the scope of this report. However, values 
have been given are given as a guide to assist in the design of these structures at this site.  

M
edium 

Buried  
Concrete 

Owing to the presence of selenite crystals found within the London Clay, we would recomm
end that a minimum of 

Class DS-2 conditions are adopted for concrete mix design and that consideration is given to using “sulphate 
resisting cement” at this site. 

Low 

Swelling/ 
Shrinking 

Extensive root activity was noted during the current investigation and W
eathered London Clay confirmed to 

possess ‘medium
’ to ‘high’ volume change potential. Therefore precautions likely to be necessary.  

M
edium 

Collapse of  
Excavations 

Shoring may be required for excavations over 1.00m
 deep and a contingency should be allowed for this. 

M
edium 

Additional 
W

ork 
Prior to or as part of the final design stage it is recommended that a full Ground M

ovement Analysis for the project 
be undertaken in order to assess the impact of the proposed new development on the adjacent properties during 
both temporary and permanent works, together with recommending in detail on heave protection measures related 
to the anticipated stress changes. A Basem

ent Impact Assessment should also be considered in order to fully 
understand the Hydrogeology beneath the site. 

n/a 
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2.0 
INTRODUCTION & SCOPE OF W

ORKS 
  2.1 

This report has been prepared by Chelmer Site Investigation Laboratories Limited 
(CSI) to the instructions of the Structural Engineers for the project, Symmetrys Limited. 

 2.2 
The Client for the project was Mr N Moore. 

 2.3 
At the time of the current survey, the site was found to be occupied by a substantial 
residential building, arranged over four levels including a lower ground floor. 

 2.4 
It is understood that the initial proposed scheme is for the construction of one 
additional level of basement under the site, together with a swimming pool. 

 2.5 
Chelmer Site Investigations have already carried out a Phase 1 Non-Intrusive 
investigation into the site, the results of which are contained within Desk Top Study 
Report No. DTS/3894, which has provided the basis for this subsequent Phase 2 
Intrusive site investigation.   

  2.6 
The Phase 1 investigation comprised a ‘Desktop Study’ and included a W

alkover 
Survey, an Environmental Disclosure Report and a Historical Map Search. 

 2.7 
This Phase 2 Intrusive site investigation has now been commissioned to provide 
information on the sub-soil conditions at the location of the proposed new basement 
together with laboratory testing and reporting, in order to enable future foundations to 
be designed.  

 2.8 
In addition, a groundwater/gas monitoring survey was also carried out using the 
boreholes which were drilled during the current intrusive investigation work, together 
with a prelim

inary contam
ination assessm

ent, the results of which are contained within 
the associated Environmental Interpretive Report No. ENV/3894. 

 2.9 
This report presents the work carried out and discusses the findings. 
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3.0      FIELDW
ORK & FINDINGS 

  
 

 
3.1 

All fieldwork was generally executed in accordance with the recommendations given 
in British Standard BS 5930:1999+A2:2010, “Code of Practice for Site Investigations”. 
Contamination sampling was undertaken in accordance with BS 10175 : 2011, “Code 
of Practice for the Investigation of Potentially Contaminated Sites”. 

 3.2 
The borehole locations were chosen by the Structural Engineer attached to the project 
and are indicated on the appended Sketch Fieldwork Location Plan. 
 

3.3 
Fieldwork was undertaken on 8

th and 9
th August July 2013 and comprised the 

following elements: 
  

C.f.a Boreholes 
  3.4 

Two c.f.a boreholes (BH1 & BH2) were drilled on the site at the positions indicated on 
the Sketch Fieldwork Location Plan. Borehole BH1 was located in the planting area 
towards the front of the existing property and borehole BH2 was located towards the 
rear of the property. Borehole BH1 was advanced to a depth of 15.00m below existing 
ground level. Borehole BH2 was advanced to a depth of 9.95m below existing rear 
garden ground level. The rear garden ground level was situated approximately 3.00m 
below ground level to the front of the property where BH1 was undertaken.  

 3.5 
Disturbed samples were taken from the boreholes at regular depth intervals within 
each stratum and when a change of strata was encountered. 

 3.6 
Hand Shear Vanes provided additional information on the consistency of the material 
encountered. 

 3.7 
Upon completion of boreholes BH1 and BH2 combined groundwater/gas-monitoring 
standpipes were installed to depths of 8.00m and 10.00m respectively below existing  
ground level. 

 3.8 
Full details of the borehole findings are given on the appended borehole record 
sheets. 

  
Landborne Gas Em

issions M
onitoring 

 
      
3.9 

Following the initial site work, three return gas/groundwater monitoring visit have been 
undertaken to the installations fitted within boreholes BH1 and BH2 on the 15

th, 22
nd 

and 30
th August 2013. 
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3.10 
The barometric pressure was recorded together with the level of Carbon Dioxide, 
Oxygen and Methane within the borehole. In addition, gas flow measurements were 
taken and the depth to groundwater recorded. 

 3.11 
Full details of the readings are included on the appended Gas/Groundwater 
Monitoring Record Sheet, the results of which are discussed fully within the 
associated Environmental Interpretive Report No. ENV/3894. 
                                      

 



 P
roject N

o. G
E

O
/3894              

 
P

age 6 of 21      
66 S

outh H
ill P

ark 
London N

W
3 2S

J 
S

eptem
ber 2013 

C
helm

er C
onsultancy Services  

U
nit 15, East H

anningfield Industrial Estate, O
ld C

hurch Road 
East H

anningfield, Essex C
M

3 8A
B 

Telephone: 01245 400 930 Fax: 01245 400 933 
Em

ail: info@
siteinvestigations.co.uk W

ebsite: w
w

w
.siteinvestigations.co.uk   

4.0      GROUND CONDITIONS 
  4.1 

According to information published by the British Geological Survey the underlying 
geology at this site is shown as being London Clay Formation from the Eocene Period. 

  
London Clay 

  4.2 
It is thought that the London Clay Formation was deposited during a period of sea 
inundation in the area up to 200m in depth. The London Clay can be up to 150m thick 
beneath south Essex thinning across London to about 90m near Reading. The 
formation consists of mainly dark blue-grey to brown-grey clay containing variable 
amounts of fine-grained sand and silt. London Clay generally weathers to an orange-
brown colour with pockets of silty fine sand. The formation is particularly susceptible to 
swelling and shrinking when subjected to moisture content changes and is commonly 
intensely fissured. In addition, gypsum (selenite) crystals and pyrite nodules are 
commonly found throughout the formation. 
 

4.3 
W

hen exposed to the weathering process the upper regions of the London Clay 
oxidise to brown in colour. It usually contains selenite crystals, often grouped in bands 
or layers, which are thought to have originated from the decomposition of shell 
fragments. London Clay contains clay minerals in the form of illite, kaolinite and 
smectite. The presence of smectite renders the London Clay particularly susceptible 
to heave caused by alternate wetting and drying near the surface. In addition, 
weathering and possible slight transportation of semi-frozen material “en-masse” in 
glacial or peri-glacial regions can occur. This action often completely destroys the 
structure of the material and can involve a serious loss of strength. As the materials 
are based on local constituents, the lithology of the deposit is often similar to that of 
the parent strata. 
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4.4 
Full details of the ground conditions encountered are presented on the borehole 
records appended to this report. The samples retrieved from the boreholes 
undertaken across the site were logged by a Chartered Geologist and the ground 
conditions can be summarised as follows for Borehole BH1 undertaken at the front of 
the property at approximately ground level:  

 
 

 
 

Depth 
(m

 bgl) 
Depth To  
(m

 bgl) 
Description 

 
 

 
 

0.00 
3.10 

MADE GROUND 
3.10 

15.00+ 
W

eathered London Clay 
 

 
 

  
And as follows for Borehole BH2 undertaken at the rear of the property: 

 
 

Depth 
(m

 blgl) 
Depth To  
(m

 blgl) 
Description 

 
 

 
 

0.00 
0.25 

MADE GROUND 
0.25 

3.60 
HEAD DEPOSITS / ALLUVIUM 

3.60 
9.95+ 

W
eathered London Clay 

 
 

 
  

Borehole BH2 was undertaken at lower ground level; at an elevation approximately 
3.00m lower than the elevation of borehole BH1. 

 4.5 
It should be noted that the MADE GROUND depths recorded above are those 
encountered within the boreholes undertaken during the current work. Owing to the 
variable nature and unknown deposition criteria of MADE GROUND it is possible that 
deeper or more extensive areas of MADE GROUND may exist at this site which have 
not been revealed by the current work. 

 4.6 
Groundwater 

was 
encountered 

during 
the 

investigation 
and 

the 
subsequent 

monitoring visits as summarised below: 
 

Borehole 
Location 

‘Slight 
m

oisture’ 
depth 

(m
 bgl) 

‘Pockets’ 
of water 

depth 
(m bgl) 

W
ater 

‘seepage’ 
depth 

(m
 bgl) 

‘Standing’ 
W

ater 
depth 

(m
 bgl) 

W
ater depth 
during 

m
onitoring visits 

(m
 bgl) 

BH1 
7.00 

8.00 
- 

9.00 
3.96, 4.04, 3.94 

BH2 
- 

- 
6.00 

Yes but 
depth n/a 

1.90, 1.98, 1.87 
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4.7 
Root activity was noted within the boreholes during the current investigation. The 
following table summarises the findings: 

 
Location 

Roots Diam
eter 

(m
m

) 
Maxim

um
 Depth (m

 bgl) 
 

 
 

 

BH1 
5 

0.37 
3 

2.70 
1 

4.50 
BH2 

Hairline rootlets 
3.25 

 
 

 
     

    Ground level datum
 is taken at the elevation of BH1, approx. 3.00m above BH2.  
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5.0  
LABORATORY TESTING 

  5.1 
The following geotechnical tests have been carried out on samples recovered from the 
boreholes drilled across this site.  

 5.2 
Unless otherwise stated, the geotechnical tests have generally been carried out in 
accordance with the recommendations given in British Standard 1377:1990, “Methods 
of Test for Soils for Civil Engineering Purposes”. 

 5.3 
The chemical testing requested as part of the current investigation has been 
discussed under cover of a separate report No. CHEM/3894.  

  5.4 
M

oisture Content Tests  
  

Including the moisture contents associated with the Atterberg Limit tests a total of 
twenty-three moisture content tests have been carried out from samples collected 
from the boreholes undertaken across the site.  

 
The natural moisture content for the Made Ground samples was found to vary 
between 20%

 and 31%
. The natural moisture content for the Head Deposits / Alluvium 

samples was found to vary between 34%
 and 42%

 and for the W
eathered London 

Clay it was recorded to vary between 21%
 and 38%

. 
 

The Moisture Content profiles for the boreholes carried out at this site have been 
appended. 

  5.5 
Atterberg Lim

its 
 

 The Atterberg Limit and moisture contents have been determined for three samples 
from the Made Ground, for two samples from the Clay Head / Alluvium and for six 
samples collected and tested from the deeper underlying W

eathered London Clay 
stratum.  
  Made Ground 
  The liquid limit (LL) was found to range between 52%

 and 75%
, the plastic limit (PL) 

between 22%
 and 25%

, and the modified plasticity index (PI) between 30%
 and 50%

. 
The natural moisture contents of these three samples was found to equal 30%

.  
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These results indicate that the cohesive elements of the samples tested would be 
classified as Clay of ‘high’ to ‘very high’ plasticity (CH-CV) in accordance with the 
Casagrande Geotechnical classification system.  
 In addition, the samples would fall into the “medium” to “high” volume change potential 
category of the National House Building Council’s (NHBC) classification system given 
in Part 4 of their Standards.  
  Head Deposits / Alluvium 
  The liquid limit (LL) was found to range between 64%

 and 66%
, the plastic limit (PL) 

between 21%
 and 22%

, and the modified plasticity index (PI) between 42%
 and 45%

. 
The natural moisture contents of these two samples was found to range between 37%

 
and 42%

.  
 These results indicate that the samples tested would be classified as Clay of ‘high’ 
plasticity (CH) in accordance with the Casagrande Geotechnical classification system.  
 In addition, the samples would fall into the “high” volume change potential category of 
the National House Building Council’s (NHBC) classification system given in Part 4 of 
their Standards.  
  W

eathered London Clay 
  The liquid limit (LL) was found to range between 56%

 and 81%
, the plastic limit (PL) 

between 18%
 and 27%

, and the modified plasticity index (PI) between 37%
 and 57%

. 
The natural moisture contents of these six samples was found to range between 28%

 
and 41%

.  
 These results indicate that the samples tested would be classified as Clay of ‘high’ to 
‘very high’ plasticity (CH-CV) in accordance with the Casagrande Geotechnical 
classification system.  
 In addition, the samples would fall into the “medium” to “high” volume change potential 
category of the National House Building Council’s (NHBC) classification system given 
in Part 4 of their Standards.  
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5.6 
pH and Sulphate Tests  

  
The pH and sulphate content has been determined for eight samples recovered at 
various depths from the boreholes drilled at this site. 
 The pH was found to range between 6.2 and 7.1, with the sulphate content, on a 2:1 
water:soil extract found to range between <0.01 g/l and 1.46 g/l. 
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6.0     DISCUSSION 
  

PROPOSED DEVELOPMENT & SCOPE OF W
ORKS 

  6.1 
As discussed in Section 2 above it is understood that the initial proposed scheme is 
for the construction of one additional level of basement under the site. 

 6.2 
Chelmer Site Investigations have already carried out a Phase 1 Non-Intrusive 
investigation into the site, the results of which are contained within Desk Top Study 
Report No. DTS/3894, which has provided the basis for this subsequent Phase 2 
Intrusive site investigation.   

  6.3 
The Phase 1 investigation comprised a ‘Desktop Study’ and included a W

alkover 
Survey, an Environmental Disclosure Report and a Historical Map Search. 

 6.4 
This Phase 2 Intrusive site investigation has now been commissioned to provide 
information on the sub-soil conditions at the location of the proposed new basement 
together with laboratory testing and reporting, in order to enable future foundations to 
be designed.  

 6.5 
In addition, a groundwater/gas monitoring survey was also carried out using the 
boreholes which were drilled during the current intrusive investigation work, together 
with a preliminary contamination assessment, the results of which are contained within 
the associated Environmental Interpretive Report No. ENV/3894. 

 6.6 
At the time of the current investigation, as no detailed information is available 
regarding the precise loadings associated with proposed new basement, the 
foundation design discussed below is, by necessity, general in nature. 

 6.7 
This report presents the work carried out and discusses the findings. 

  
FOUNDATION DESIGN  

  6.8 
The current work encountered MADE GROUND to a maximum depth of 3.10m below 
existing ground level. W

ithin borehole BH2 only, situated at the rear of the property, 
the MADE GROUND stratum was found to be underlain by HEAD DEPOSITS/ 
ALLUVIUM to a depth of approximately 3.60m below existing ground level. Below this 
was the W

eathered London Clay stratum, which was not penetrated at the borehole 
termination depth of 15.00m below existing ground level. 
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6.9 
It is assumed that the new basement will be set at a depth of approximately 6.50m 
below existing ground level (taken to the front of the building) and approximately 2.7m 
below the level of the rear lawn where BH2 was located.  At that level the front end of 
the basement slab is expected to bear onto the  ‘very stiff’ W

eathered London Clay, 
which has demonstrated ‘good’ load-bearing characteristics according to the in-situ 
testing, whereas the rear end of the basement slab might bear onto soft silty clay of 
the alluvial deposit found in BH2.  The latter will not provide an acceptable founding 
stratum so the underpins must be extended down until they are fully founded on stiff 
W

eathered London Clay.  In order to minimise differential movement between the front 
and rear of the building the clays on which the underpins bear must have a minimum 
undrained shear strength of 100 kPa.  The soil strength should be verified by in-situ 
testing with a hand shear vane immediately on completion of excavation of each 
underpin.  The swimming pool will be founded between 7.5m and 4.0m below ground 
levels at the front and rear of the building respectively, so is likely to fully founded in 
W

eathered London Clay at the proposed level.  Some heave will occur within the 
W

eathered London Clay beneath the footprint of the proposed basement; the 
magnitude of such heave should be assessed during detailed design of the basement 
slab. Settlement due to this order of loading would not be expected to exceed normal 
tolerable limits for new build construction. 

 6.10 
Groundwater 

was 
encountered 

during 
the 

investigation 
and 

the 
subsequent 

monitoring visits as summarised below: 
 

Borehole 
Location 

‘Slight 
m

oisture’ 
depth 

(m
 bgl) 

‘Pockets’ 
of water 

depth 
(m bgl) 

W
ater 

‘seepage’ 
depth 

(m
 bgl) 

‘Standing’ 
W

ater 
depth 

(m
 bgl) 

W
ater depth 
during 

m
onitoring visits 

(m
 bgl) 

BH1 
7.00 

8.00 
- 

9.00 
3.96, 4.04, 3.94 

BH2 
- 

- 
6.00 

Yes but 
depth n/a 

1.90, 1.98, 1.87 

 6.11 
Root activity was noted within the boreholes during the current investigation. The 
following table summarises the findings: 

 
Location 

Roots Diam
eter 

(m
m

) 
Maxim

um
 Depth (m

 bgl) 
 

 
 

 

BH1 
5 

0.37 
3 

2.70 
1 

4.50 
BH2 

Hairline rootlets 
0.25 

 
 

 
     

     
 6.12 

The W
eathered London Clay stratum in which the foundations will be set has been 

indicated to possess a ‘high’ volume change potential.   
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BASEMENT CONSTRUCTION 
  

6.13 
At this site it is understood that the basement structure will extend across the whole of 
the footprint of the existing building and partially into the back garden. The wall 
configuration indicates that the basement could to be constructed by deep 
underpinning with reinforced concrete external walls (or mass concrete underpinning 
with reinforced concrete lining walls) and floor slabs. Again, the founding depth is 
expected to be up to approximately 6.50m/7.50m below existing ground level near the 
front boundary, and approximately 2.7m/4.0m below the level of the rear lawn where 
BH2 was drilled. At these depths the basement slab (excluding the swimming pool) is 
most likely to encounter ‘very stiff’ W

eathered London Clay at the front of the 
basement and possibly soft alluvial clays at the rear, as described in paragraph 6.9 
above. The foundations will have to be set entirely within the W

eathered London Clay 
stratum as described above and this should be confirmed by careful inspection of a 
competent Engineer prior to construction.  

 6.14 
In this case the W

eathered London Clay appears to have good-load bearing 
characteristics, with the results of the in-situ and laboratory testing indicating a 
maximum safe (design) bearing pressure of approximately 150 kN/m

2. This value is 
considered appropriate for RC rafts and monolithic upstand RC walls at basement 
floor level with a minimum founding width of 600mm, and for possible mass concrete 
pad foundations supporting temporary loads relating to the in-situ superstructure. 

 6.15 
London Clay is a particularly challenging material in which to dig and construct. 
London Clay is an overconsolidated material. Aeons ago it was thickly covered in 
deposits that compressed it, making it stiff and typically almost impermeable. The clay 
resists further compression under loading. Below a depth of about 50m this clay gives 
way to substantial amounts of water-bearing silt and sand. W

hen the clay is unloaded 
by deep excavations compressive stress is relieved and it expands. After excavation 
the small immediate rebound is lost in the excavation process. However, this is not the 
end of the story, as the material then continues to swell, producing significant uplift at 
the surface within 50 years or so. If the total load of the building and basement 
matches or exceeds the weight of soil excavated, and the loads from the building are 
distributed uniformly (as far as that is possible) across the basement slab then this 
uplift can be minimised. Swelling clay would try to lift up any foundation piles and if a 
floor slab is laid directly onto the clay without being structurally connected to the 
basement walls then it would be lifted.  Lateral stress relief will also affect the 
basement side walls, and will need to be allowed for during detailed design, owing to 
the high ‘at rest’ earth pressures in these over-consolidated clays. 
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6.16 
Excavating up to approximately 4.50m of cohesive material from over the W

eathered 
London Clay stratum would release a significant amount of overburden pressure. It is 
possible that the weight of the proposed new basement and retained structure above 
may largely counteract the effects arising from the release of the overburden 
pressure. The appointed Structural Engineer should be able to provide additional 
advice on this matter.  

 6.17 
The construction would also be required to resist pressures arising from the assumed 
groundwater regime, which is likely to be more onerous than those indicated during 
the current investigation.  

 6.18 
Thus in these circumstances it must be assumed that the design water level could be 
at ground level. This means that de-watering will be required during construction; see 
‘Foundation and Service Excavations’ below. The basement must also be designed to 
accommodate the related uplift pressure.  

 6.19 
Once the basement construction has been completed, there is always a possibility that 
this will act as a local “sump” for surface groundwater and run-off. Therefore, we 
would recommend that the basement construction is designed to minimise any ingress 
of groundwater. Detailed recommendations for the waterproofing system are beyond 
the scope of this report although it is noted that, as a minimum, it would be prudent for 
the system to be designed in compliance with the requirements of BS8102:2009.   

 6.20 
It is anticipated that the up-slope side of the new basement will be set within the 
relatively impermeable W

eathered London Clay, where borehole BH1 found no 
evidence of any permeable horizons other than dustings of silt on some fissure 
surfaces and pockets of fine sand which are unlikely to have been interconnected. 
And therefore, it is considered unlikely that the new basement will create a ‘cut off’ 
obstruction to groundwater because no groundwater flow is expected beneath the site 
at the level of the proposed basement. The new basement is therefore expected to 
have minimal or no effect on the hydrogeology below this site and the adjacent 
properties.  

 6.21 
Again, it should be noted that should ground conditions differing significantly from 
those described in our report be encountered during foundation excavation, then 
Chelmer Site Investigation Laboratories Limited should be contacted immediately and 
that the recommended foundation type discussed may need to be altered accordingly. 
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PILED FOUNDATIONS 
  6.22 

If due to the presence of a London Clay stratum and its well documented potential to 
swell/shrink, the magnitude of the anticipated loads or the presence of groundwater 
shallow foundations are not deemed acceptable or for any economic reasons, as an 
alternative, the installation of a combination of secant/contiguous piles around the 
perimeter of the site in order to construct the basement could be undertaken. It is 
assumed that the pile heads will be restrained in the permanent condition by a pile cap 
that will be formed of reinforced concrete and the pile walls will have a concrete inner 
liner wall. The house would first need to be underpinned and then the piling process 
could be undertaken along all sides of the basement.  

 6.23 
At this site the piles could be bored or driven to support foundation loads mainly in 
adhesion within the underlying W

eathered London Clay stratum. Given the nature of 
the ground conditions encountered, and the proximity to adjacent residential buildings, 
a bored pile solution would appear the most appropriate. However, we do not 
recommend cfa solid auger piles at this site as these would leave piles sides 
unsupported prior to placing of concrete. 

 6.24 
It is beyond our brief to provide a full and detailed pile design and the advice of a 
specialist piling contractor should be sought in this respect. All pile design is of course 
the 

responsibility 
of 

the 
selected 

piling 
contractor, 

and 
thus 

the 
soil 

parameters/assumptions listed below are given for guidance purposes only. These 
soil parameters/assumptions relate to “static design” for vertically loaded single 
bored/cfa piles:- 

   
Made Ground 

 
Bulk unit weight, γb   –  

 
 

 
18kN/m

3 
 

Effective angle of internal friction, ϕ’   
 

 Zero 
Undrained shear strength, Su/Cu  

 
 Zero 

          
             London Clay 

 
 Bulk unit weight, γb  - 

 
 

 
20kN/m

3 
             Undrained shear strength, Su/Cu 

Varying between approximately 150-
200kN/m

2 (interpreted from Shear 
Vanes results) 

             Adhesion Factor, α  
Piling contractor’s advice, but within 
the range 0.45 to 0.60 

             Effective angle of internal friction,  ϕ’ - 
 

15-20° 
             Bearing Capacity Factor, Nc 

 
 

9 
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6.25 
In addition, we have assumed that the top 2 to 3 metres of each pile is ‘sleeved’ to 
prevent ‘heave’ forces developing on the shaft. It was also assumed that the London 
Clay stratum extended beneath the maximum investigated depth of 15.00m. 

 6.26 
The following table gives typical working loads for isolated bored piles to 12.00m and 
15.00m below existing ground level.  

  
Pile Type 

Depth below existing  
Diam

eter 
W

orking Load 
 

ground level (m
) 

(m
) 

(tonnes) 
 

 
 

 
Bored 

12.00 
0.30 

10-15 
Bored 

12.00 
0.45 

20-25 
Bored 

12.00 
0.60 

30-35 
 

 
 

 
Bored 

15.00 
0.30 

15-20 
Bored 

15.00 
0.45 

25-30 
Bored 

15.00 
0.60 

45-50 
 

 
 

 
  

6.27 
Again, it is recommended that the advice of competent piling contractors is sought as 
to the most suitable pile type at this site and for confirmation of the order of working 
load achievable given the ground conditions encountered and the proprietary pile type 
selected.  
 

6.28 
Settlements of such piles can be expected to be small, typically less than 5-10mm. 

 6.29 
Depending on pile spacing, the ultimate capacity of a pile group may be less than the 
sum of the ultimate capacities for the individual piles.  

 6.30 
W

ith 
regard 

to 
the 

possible 
downward 

migration 
of 

contaminants 
the 

recommendations given in the Environment Agency Document “Piling and Penetrative 
Ground Im

provem
ent M

ethods on Land Affected by Contam
ination : Guidance on 

Pollution Prevention” National Groundwater and Contaminated Land Centre Report 
NC/99/73, May 2001, or similar updated guidance, should be followed when assessing 
pile design at this site. 
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RETAINING STRUCTURES 
 

 6.31 
The calculation of permanent lateral pressures against the sides should relate to long-
term (effective) stress analysis using critical state soil parameters. However, the 
following preliminary guidelines are accordingly considered appropriate:- 

 
M

ade Ground 
 Bulk unit weight, γb  -  

 
 

 
18 kN/m

3 
Effective cohesion, c’ - 

 
 

  
Zero 

Effective angle of internal friction, ϕ’ -  
 

20-25º 
Friction at wall/soil interface, δ’, -  

 
Zero 

 
London Clay 
 Active side (tem

porary and perm
anent) 

Bulk unit weight, γb  -  
 

 
 

20 kN/m
3 

Effective cohesion, c’ - 
 

 
  

Zero 
Effective angle of internal friction, ϕ’ -  

 
23º 

Friction at wall/soil interface, δ’, -  
 

½ ϕ’ 
 

Passive side (tem
porary) 

Bulk unit weight, γb  -  
 

 
 

20 kN/m
3 

Effective cohesion, Cu/Su - 
 

 
150 kN/m

2 
Effective angle of internal friction, ϕ’ -  

 
Zero 

Adhesion at wall/soil interface, Cu
w  - 

 
Zero 

 
Passive side (perm

anent) 
Bulk unit weight, γb  -  

 
 

 
20 kN/m

3 
Effective cohesion, c’ - 

 
 

 
Zero 

Effective angle of internal friction, ϕ’ -  
 

23º 
Friction at wall/soil interface, δ’, -  

 
½ ϕ’ 

 6.32 
For Surcharge loading it is necessary that the analyses take account of all lateral 
loadings arising from potential vehicle loading and any adjacent existing foundations.  
 

6.33 
Soil strengths and loads/actions should be factored in accordance with design code 
adopted. 
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FOUNDATION AND SERVICE EXCAVATIONS 
  6.34 

From the evidence of the boreholes, all excavations may require full support against 
collapse of sides. This support must be installed as the excavations progress in order 
to minimise ground movements alongside the proposed basement.  

 6.35 
Foundation and service excavations will be within MADE GROUND/Natural Cohesive 
Material and normal health and safety considerations need to be met with regard to 
the contamination test results obtained during the current work and discussed within 
associated Environmental Interpretive Report No. ENV/3894. 

 6.36 
Groundwater 

was 
encountered 

during 
the 

investigation 
and 

the 
subsequent 

monitoring visits as summarised below: 
 

Borehole 
Location 

‘Slight 
m

oisture’ 
depth 

(m
 bgl) 

‘Pockets’ 
of water 

depth 
(m bgl) 

W
ater 

‘seepage’ 
depth 

(m
 bgl) 

‘Standing’ 
W

ater 
depth 

(m
 bgl) 

W
ater depth 
during 

m
onitoring visits 

(m
 bgl) 

BH1 
7.00 

8.00 
- 

9.00 
3.96, 4.04, 3.94 

BH2 
- 

- 
6.00 

Yes but 
depth n/a 

1.90, 1.98, 1.87 

 6.37 
Therefore, a suitable dewatering system will need to be employed during the 
construction of the basement. Sump pumping might be sufficient, however the advice 
of a specialist dewatering contractor should be sought to confirm whether other 
techniques will be required. It is very important that the base of foundation excavations 
is kept dry, the foundation base is kept square and that any soft spots are replaced 
and compacted prior to pouring foundation concrete. 

    
BURIED CONCRETE 

  6.38 
The results of the chemical analyses indicate that the samples tested would fall into 
Class DS-2 of the Building Research Establishments (BRE) classification system 
Special Digest Part 1:2005 “Concrete in aggressive ground”.  

 6.39 
Owing to the presence of selenite crystals found within the London Clay, we would 
recommend that a minimum of Class DS-2 conditions are adopted for concrete mix 
design and that consideration is given to using “sulphate resisting cement” at this site. 

 6.40 
In addition, groundwater samples have also been collected and tested, the results of 
which are discussed fully within the associated Environmental Interpretive Report No. 
ENV/3894. 
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ADDITIONAL W
ORK 

  6.41 
Prior to or as part of the final design stage it is recommended that a full Ground 
Movement Analysis for the project be undertaken in order to assess the impact of the 
proposed new development on the adjacent properties during both temporary and 
permanent works, together with recommending in detail on heave protection 
measures related to the anticipated stress changes. A Basement Impact Assessment 
should also be considered in order to fully understand the Hydrogeology beneath the 
site. 

  
SOIL SAMPLES 

  6.42 
All soil samples will be kept for a period of 28 days after the date of the invoice for this 
project unless otherwise notified to Chelmer Site Investigation Laboratories Limited in 
writing. Should samples be required to be stored for longer than 28 days then a 
storage charge will be levied. 

           
  Prepared By : 

  Nicolas Dieu BEng (Hons) 
 

 
 

 
  

 Geotechnical Engineer 
 

                            
 

       
  Reviewed By : 

  Matthew Proctor BEng (Hons), FGS 
 

 
 

 
  

 Senior Engineer 
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 a)  This report has been prepared for the purpose of providing advice to the client pursuant to its appointment of 
Chelmer Site Investigation Laboratories Limited (CSI) to act as a consultant. 
b)  Save for the client no duty is undertaken or warranty or representation made to any party in respect of the 
opinions, advice, recom

mendations or conclusions herein set out. 
c) All work carried out in preparing this report has used, and is based upon, our professional knowledge and 
understanding of the current relevant English and European Community standards, approved codes of practice, 
technology and legislation. 
d)  Changes in the above m

ay cause the opinion, advice, recom
mendations or conclusions set out in this report to 

become inappropriate or incorrect. However, in giving its opinions, advice, recommendations and conclusions, 
CSI has considered pending changes to environm

ental legislation and regulations of which it is currently aware. 
Following delivery of this report, we will have no obligation to advise the client of any such changes, or of their 
repercussions. 
e)  CSI acknowledges that it is being retained, in part, because of its knowledge and experience with respect to 
environmental matters. CSI will consider and analyse all information provided to it in the context of our knowledge 
and experience and all other relevant information known to us. To the extent that the information provided to us is 
not inconsistent or incom

patible therewith, CSI shall be entitled to rely upon and assume, without independent 
verification, the accuracy and completeness of such information. 
f)  The content of this report represents the professional opinion of experienced environm

ental consultants. CSI 
does not provide specialist legal advice and the advice of lawyers may be required. 
g) In the Summary and Recommendations sections of this report, CSI has set out our key findings and provided a 
sum

mary and overview of our advice, opinions and recommendations. However, other parts of this report will 
often indicate the limitations of the inform

ation obtained by CSI and therefore any advice, opinions or 
recommendations set out in the Executive Summary, Summary and Recommendations sections ought not to be 
relied upon unless they are considered in the context of the whole report. 
h) The assessments m

ade in this report are based on the ground conditions as revealed by walkover survey 
and/or intrusive investigations, together with the results of any field or laboratory testing or chemical analysis 
undertaken and other relevant data, which may have been obtained including previous site investigations. In any 
event, ground contamination often exists as small discrete areas of contamination (hot spots) and there can be no 
certainty that any or all such areas have been located and/or sam

pled. 
i) There may be special conditions appertaining to the site, which have not been taken into account in the report. 
The assessment may be subject to amendment in light of additional information becoming available. 
j) W

here any data supplied by the client or from other sources, including that from previous site investigations, 
have been used it has been assumed that the inform

ation is correct. No responsibility can be accepted by CSI for 
inaccuracies within the data supplied by other parties. 
k) W

hilst the report m
ay express an opinion on possible ground conditions between or beyond trial pit or borehole 

locations, or on the possible presence of features based on either visual, verbal or published evidence this is for 
guidance only and no liability can be accepted for the accuracy thereof. 
l) Comments on groundwater conditions are based on observations made at the time of the investigation unless 
otherwise stated. Groundwater conditions may vary due to seasonal or other effects. 
m

) This report is prepared and written in the context of the agreed scope of work and should not be used in a 
different context. Furthermore, new information, improved practices and changes in legislation may necessitate a 
reinterpretation of the report in whole or part after its original submission. 
n) The copyright in the written materials shall remain the property of the CSI but with a royalty-free perpetual 
license to the client deemed to be granted on payment in full to CSI by the client of the outstanding amounts. 
o) These terms apply in addition to the CSI Standard Terms of Engagement (or in addition to another written 
contract which may be in place instead thereof) unless specifically agreed in writing. (In the event of a conflict 
between these terms and the said Standard Term

s of Engagement the said Standard Term
s of Engagem

ent shall 
prevail). In the absence of such a written contract the Standard Term

s of Engagem
ent will apply. 

p) This report is issued on the condition that CSI will under no circum
stances be liable for any loss arising directly 

or indirectly from subsequent inform
ation arising but not presented or discussed within the current Report. 

q) In addition CSI will not be liable for any loss whatsoever arising directly or indirectly from any opinion within this 
report.  
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 1.0 
E

X
E

C
U

T
IV

E
 S

U
M

M
A

R
Y

 
  

Item
 

C
o

m
m

en
ts 

R
isk 

 
 

 

S
ite 

66 S
O

U
T

H
 H

IL
L

 P
A

R
K

,  
L

O
N

D
O

N
, N

W
3 2S

J 
 

G
round 

C
onditions 

M
A

D
E

 G
R

O
U

N
D

 w
as encountered to a m

axim
um

 depth of 3.25m
 below

 

existing ground level (bgl). W
ithin borehole B

H
2 only, situated at the rear 

of the property, the M
A

D
E

 G
R

O
U

N
D

 stratum
 w

as found to be underlain 

by H
E

A
D

 D
E

P
O

S
IT

S
/ A

LLU
V

IU
M

 to a depth of approxim
ately 6.60

m
 bgl. 

B
elow

 this w
as the W

eathered London C
lay stratum

, w
hich w

as not 

penetrated at the borehole term
ination depth of 15.00m

 bgl. 

M
edium

 

G
roundw

ater 
W

ater seepages w
ere observed during the intrusive w

orks, w
ith standing 

w
ater identified in B

H
1 at 13.00m

 bgl. W
ater levels w

ere recorded during 

the return m
onitoring visits betw

een 3.94m
 and 4.04m

 bgl in the front of 

the 
property 

and 
betw

een 
1.87m

 
and 

1.98m
 

blgl 
in 

the 
rear 

of the 

property. 

Low
 

Landborne 

G
as 

Low
 concentrations of landborne gases w

ere recorde
d during the return 

m
onitoring visits. It is considered the site w

ould be classified as G
reen or 

C
haracteristic S

ituation 1. 

Low
 

S
oil 

C
ontam

ination 

A
 single lead concentration w

as identified w
ithin the M

A
D

E
 G

R
O

U
N

D
 at 

the rear of the property. A
s this m

ate
rial is due to be rem

oved during the 

construction phase of the proposed basem
ent developm

ent, it is not 

considered to pose a risk to future site users or controlled w
aters. 

Low
 

H
ealth and 

S
afety  

D
ue to the elevated lead concentration identified, any exca

vated m
aterial 

at this site m
ay pose a ‘m

ed
iu

m
’ hazard to ground w

orkers as far as 

H
ealth and S

afety is concerned.  

M
edium

 

W
ater 

C
ontam

ination 

N
o chem

ical w
ater analysis w

as undertaken as part of this investigation, 

how
ever based on the soil chem

ical analysis results, risk to controlled 

w
aters are considered to be ‘low

’. 

Low
 

(W
A

C
) tests 

T
he results of the W

A
C

 test indicates that this sam
ple w

ould probably be 

classified as “Inert W
aste Landfill” m

aterial. 
Low

 

A
dditional 

W
ork 

N
o additional w

orks are consid
ered necessary w

ith regards to the risks 

from
 soils to hum

an health or controlled w
ater, given the proposed end 

usage. 

 D
ue to the age of on-site building, an A

sbestos M
anagem

ent S
urvey 

should be undertaken prior to developm
ent. 

N
/A
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 2.0 
IN

T
R

O
D

U
C

T
IO

N
 &

 S
C

O
P

E
 O

F
 W

O
R

K
S

 

 2.1 
T

he follow
ing P

relim
inary E

nvironm
ental A

ssessm
ent has been prepared by C

helm
er 

S
ite 

Investigation 
Laboratories 

Lim
ited 

(C
S

I) 
to 

the 
w

ritten 
instructions, 

of 
the 

S
tructural E

ngineer for the project, S
ym

m
etrys Lim

ited, on behalf of the client, M
r N

 

M
oore. 

 2.2 
T

he site under consideration com
prised a residential four storey property w

ith private 

front and rear gardens, backing onto the H
am

pstead P
onds. T

he current layout of the 

site is detailed in the ap
pended plan, S

ite P
lan. 

 2.3 
A

 P
hase I D

esk S
tudy Investigations has been undertaken relating to the site, P

hase I 

D
esk T

op S
tudy, D

T
S

/3894 at 66 S
outh H

ill P
ark, London, N

W
3 2S

J. T
he P

hase I 

D
esk T

op S
tudy w

as undertaken by C
S

I as part of the current inve
stigation and 

should be read in conjunction w
ith this report. T

he P
hase I D

T
S

 identified the site 

appears to have had a residential building present on site from
 1869. S

ince then, the 

building appears to have been extended in 1895 and has rem
ained unchange

d until 

the present day. T
he only risks identified to future users of the site w

ere M
A

D
E

 

G
R

O
U

N
D

 w
ithin the site and potential asbestos containing m

aterials, due to the age 

of the on-site building. 

 2.4 
T

his P
relim

inary P
hase 2 Intrusive site investigation has now

 been com
m

issioned to 

provide inform
ation on the sub

-soil conditions, together w
ith laboratory testing and 

environm
ental reporting

. 

 2.5 
T

his report presents the w
ork carried out and discusses the findings. 
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3.0 
F

IE
L

D
W

O
R

K
S

 A
N

D
 F

IN
D

IN
G

S
 

 

 
 

 

3.1 
A

ll fieldw
ork w

as generally executed in accordance w
ith the recom

m
endations given 

in 
B

ritish 
S

tandard 
B

S
 

5930:1999, 
“C

ode 
of 

P
ractice 

for 
S

ite 
Investigations”, 

contam
ination sam

pling w
as underta

ken in accordance w
ith B

S
 10175

: 2011, “C
ode 

of P
ractice for the Investigation of P

otentially C
ontam

inated S
ites”. 

 3.2 
T

he borehole locations w
ere chosen in conjunction w

ith the requirem
ents of the 

P
hase I D

T
S

 and to obtain geotechnical data for the proposed developm
ent and are 

indicated on the appended
 S

ketch F
ieldw

ork Location P
lan.  

 

3.3 
F

ieldw
ork w

as undertaken on the 8
th and 9

th A
ugust 2013 and com

prised the follow
ing   

elem
ents: 

 3.4 
C

.F
A

 B
orehole

 

 

T
w

o C
ontinuous F

light A
ugered (C

F
A

) boreholes (B
H

1 and B
H

2) w
ere advanced to 

depths of 15.00m
 below

 ground level (bgl) and 9.95m
 below

 low
er ground level (blgl) 

respectively. B
H

1 at ground level w
ithin the front garden w

as approxim
ately 3.00m

 

above B
H

2 at low
er ground level w

ithin the rear garden. 

 

D
isturbed, 

bulk 
and 

jar 
sam

ples 
w

ere 
taken 

from
 the boreh

ole 
at 

regular depth 

intervals w
ithin each stratum

 and w
hen a change of strata w

as encountered. H
and 

S
hear 

V
anes 

provided 
additional 

inform
ation 

on 
the 

consistency 
of 

the 
m

aterial 

encountered. 

 

U
pon 

com
pletion 

of 
the 

each 
borehole, 

a 
com

bined 
groundw

ater/g
as 

m
onitoring 

standpipe w
as installed to a depth of 8.00m

 below
 low

er ground level (blgl) (B
H

1) and 

9.95m
 below

 ground level (bgl) (B
H

2). 

 

F
ull details of the borehole findings are given on the appended borehole record sheet. 

 

3.5 
Landborne G

as E
m

issions M
onitoring 

 

F
ollow

ing the initial site w
ork, 3 N

o. return gas/groundw
ater m

onitoring visits w
ere 

undertaken at boreholes B
H

1 and B
H

2 on the 15
th, 22

nd and 30
th A

ugust 2013.  

 

T
he barom

etric pressure w
as recorded together w

ith the level of C
arbon D

ioxide, 

O
xygen and M

ethane w
ithin the borehole. In addition, gas flow

 m
easurem

ents w
ere 

taken and the depth to groundw
ater recorded. 

 

F
ull details of the readings are detailed on the appended G

as/G
roundw

ater M
onitoring 

R
ecord S

heet. 
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4.0      G
R

O
U

N
D

 C
O

N
D

IT
IO

N
S

 
  4.1 

A
ccording to inform

ation published by the B
ritish G

eological S
urvey the underlying 

geology at this site is show
n as being the London C

lay F
orm

ation
. 

 4.2 
London C

lay 

 

It is thought that the London C
lay F

orm
ation w

as deposited during a period of sea 

inundation in the area up to 200m
 in depth. T

he London C
lay can be up to 150m

 thick 

beneath 
south 

E
ssex 

thinning 
across 

London 
to 

about 
90m

 
near 

R
eading. 

T
he 

form
ation consists of m

ainly dark blue
-grey to brow

n-grey clay containing variable 

am
ounts of fine-grained sand and silt. London C

lay generally w
eathers to an orange

-

brow
n colour w

ith pockets of silty fine sand. T
he form

ation is particularly susceptible to
 

sw
elling and shrinking w

hen subjected to m
oisture content changes and is com

m
only 

intensely 
fissured

. 
In 

addition, 
gypsum

 
(selenite) 

crystals and pyrite nodules 
are 

com
m

only found throughout the form
ation. 

 

W
hen exposed to the w

eathering process the upper regions of the London C
lay 

oxidise to brow
n in colour. It usually contains selenite crystals, often

 grouped in bands 

or 
layers, 

w
hich 

are 
thought 

to have originated from
 the decom

position of 
shell 

fragm
ents. London C

lay contains clay m
inerals in the form

 of illite, kaolinite and 

sm
ectite. T

he presence of sm
ectite renders the London C

lay particularly susceptible 

to 
heave 

caused 
by 

alternate 
w

etting 
and 

drying 
near 

the 
surface. 

In 
addition, 

w
eathering and possible slight transportation of sem

i-frozen m
aterial “en-m

asse” in 

glacial or peri-glacial regions can occur. T
his action often com

pletely destroys the
 

structure of the m
aterial and can involve a serious loss of strength. A

s the m
aterials 

are based on local constituents, the lithology of the deposit is often sim
ilar to that of 

the parent strata. 

 4.3 
F

ull details of the ground conditions encountered are 
presented on the borehole 

records 
appended 

to 
this 

report. 
T

he 
sam

ples 
retrieved 

from
 

the 
boreholes 

undertaken across the site w
ere logged by a C

hartered G
eologist and

 the ground 

conditions can be sum
m

arised as follow
s for B

orehole B
H

1 undertaken at the front of 

the property at approxim
ately ground level:  

 
 

 

D
ep

th
 

F
ro

m
(m

 
b

g
l) 

D
ep

th
 T

o
 

(m
 b

g
l) 

D
escrip

tio
n

 
 

 
 

 

0.00 
3.10 

M
A

D
E

 G
R

O
U

N
D

 

3.10 
2.6015.00+

 
W

eathered London C
lay 
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B

orehole B
H

2 undertaken at the rear of the property as follow
s: 

 
 

D
ep

th
 

(m
 b

lg
l) 

D
ep

th
 T

o
 

(m
 b

lg
l) 

D
escrip

tio
n

 
 

 
 

 

0.00 
0.25 

M
A

D
E

 G
R

O
U

N
D

 

0.25 
3.60 

H
E

A
D

 D
E

P
O

S
IT

S
 / A

LLU
V

IU
M

 

3.60 
9.95+

 
W

eathered London C
lay 

 
 

 

 

B
orehole B

H
2 w

as undertaken
 at low

er ground level; at an elevation approxim
ately 

3.00m
 low

er than the elevation of borehole B
H

1. 

 4.4 
It 

should 
be 

noted 
that 

the 
M

A
D

E
 

G
R

O
U

N
D

 
depths 

recorded 
above 

are 
those 

encountered w
ithin the borehole

s undertaken during the current w
ork. O

w
ing to the 

variable nature and unknow
n deposition criteria of M

A
D

E
 G

R
O

U
N

D
 it is possible that 

deeper or m
ore extensive areas of M

A
D

E
 G

R
O

U
N

D
 m

ay exist at this site w
hich have 

not been revealed by the current w
ork. 

 4.5 
G

roundw
ater 

w
as 

encountered 
during 

the 
investigation 

and 
the 

subsequent 

m
onitoring visits as sum

m
arised be

low
: 

 

B
o

reh
o

le 
L

o
catio

n
 

‘S
lig

h
t 

m
o

istu
re’ 

d
ep

th
 

(m
 b

g
l) 

‘P
o

ckets’ 
o

f w
ater 

d
ep

th
 

(m
 b

g
l) 

W
ater 

‘seep
ag

e’ 
d

ep
th

 
(m

 b
g

l) 

‘S
tan

d
in

g
’ 

W
ater 

d
ep

th
 

(m
 b

g
l) 

W
ater d

ep
th

 
d

u
rin

g
 

m
o

n
ito

rin
g

 visits 
(m

 b
g

l) 

B
H

1 
7.00 

8.00 
- 

9.00 
3.96, 4.04, 3.94

 

B
H

2 
- 

- 
9.00 

Y
es but 

depth n/a 
4.90, 4.98, 4.87

 

G
round level datum

 is taken at the elevation of B
H

1, approx. 3.00m
 above B

H
2

. 

 4.6 
R

oot activity w
as noted w

ithin the boreholes during the current investigation. T
he 

follow
ing table sum

m
arises the findings: 

 

L
o

catio
n

 
R

o
o

ts D
iam

eter 
(m

m
) 

M
axim

u
m

 D
ep

th
 

(m
 b

g
l) 

 
 

 

B
H

1 

5 
0.37 

3 
2.70 

1 
4.50 

B
H

2 
H

airline rootlets 
3.25 

 
 

 

G
round level datum

 is taken at the elevation of B
H

1, approx. 3.00m
 above B

H
2

. 
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5.0  
L

A
B

O
R

A
T

O
R

Y
 T

E
S

T
IN

G
 

  5.1 
G

eotechnical laboratory testing w
as undertaken on selected sam

ples. T
he results of 

these are discussed in our G
eotechnical Interpretative R

eport, ref G
E

O
/3894. 

 

T
he follow

ing contam
ination tests have been carried out on sam

ples recovered from
 

the borehole at this site and full details are appended to this report.  

 

T
he chem

ical testing w
as carried out in accordance w

ith standard industry m
ethods in 

a U
K

A
S

 approved laboratory w
hich is also currently accredited in accordance w

ith 

M
C

E
R

T
S

 for the m
ajority of its testing. F

urther inform
ation regarding this accreditation 

is available on request together w
ith a

 full list of test m
ethods if required. 

  5.2 
C

hem
ical A

nalysis 

 

T
w

o representative M
A

D
E

 G
R

O
U

N
D

 sam
ples from

 B
H

1 at depths of 0.50m
 bgl and 

2.50m
 bgl and one M

A
D

E
 G

R
O

U
N

D
 sam

ple from
 B

H
2 at a depth of 0.25m

 blgl w
ere 

selected and tested for a range of com
m

o
nly occurring contam

inants and indicators of 

contam
ination including those given by the C

ontam
inated Land E

xposure A
ssessm

ent 

(C
LE

A
). 

 

T
he contam

ination suite undertaken at this site included heavy m
etals, speciated 

P
olycyclicA

rom
atic H

ydrocarbon (P
A

H
) and speciated T

otal P
etroleum

 H
ydrocarbon 

(T
P

H
).  

 

A
 sam

ple from
 each of the boreholes from

 w
ithin the M

A
D

E
 G

R
O

U
N

D
 w

as also 

scheduled for asbestos identification. 

  5.3 
W

aste C
lassification T

ests 

 

A
 sam

ple collected from
 borehole B

H
2 w

as selected and tested for W
aste A

cceptance 

C
riteria (W

A
C

) in accordance w
ith B

S
 E

N
 12457 P

art 3. 

 

T
he sam

ple w
as selected from

 borehole B
H

2 at a depth of 2.00m
 b

lgl.  

 

F
ull details of the results are given on the appended result sheets. 

  5.4 
S

am
ples 

 

A
ll soil sam

ples w
ill be ke

pt for a period of 28 days after the date of the invoice for this 

project unless otherw
ise notified to C

helm
er S

ite Investigation Laboratories Ltd in 

w
riting. S

hould sam
ples be required to be stored for longer than 28 days then a 

storage charge w
ill be levied. 
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6.0     D
IS

C
U

S
S

IO
N

  
 

 
 

 
   

 
 

 
  

P
R

O
P

O
S

E
D

 D
E

V
E

L
O

P
M

E
N

T
 &

 S
C

O
P

E
 O

F
 W

O
R

K
S

 
  6.1 

T
he proposed developm

ent w
ill com

prise the construction of a single storey basem
ent 

under the existing property and extending under the existing rear garden.  

 6.2 
T

his P
relim

inary P
hase 2 Intrusive site investigation has now

 been com
m

issioned to 

provide inform
ation on the sub

-soil conditions, together w
ith laboratory testing and 

environm
ental reporting. 

  

P
R

E
L

IM
IN

A
R

Y
 C

O
N

T
A

M
IN

A
T

IO
N

 A
S

S
E

S
S

M
E

N
T

 
  

6.3 
T

he N
ational P

lanning P
olicy F

ram
ew

ork contains the legislative fram
ew

ork for the 

regulation of D
evelopm

ent on a site w
hich “is affected by contam

ination or land 

stability issues”. T
his legislation states that decisions should ensure that “the site is 

suitable for its new
 use taking account of ground conditions and land instability, 

including from
 natural hazards or form

er activities such as m
ining, pollution arising 

from
 previous uses and any proposals for m

itigation including land rem
ediation or 

im
pacts on the natural environm

ent arising from
 that rem

ediation” and that “adequate 

site 
investigation 

inform
ation, 

prepared 
by 

a com
petent 

person, 
is presented.” A

 

C
om

petent P
erson is defined as “a person w

ith a recognised relevant qualification, 

sufficient experience in dealing w
ith the type(s) of pollution or land instability, and 

m
em

bership of a relevant professional organisation”. W
here a site is affected by 

contam
ination or land stability issues, responsibility for securing a safe developm

ent 

rests w
ith the “developer and/or landow

ner.” It also states that “all investigations of 

land potentially affected by contam
ination should be carried out in accordance w

ith 

established procedures (such as B
S

10175 (2001).” 

  6.4 
F

or this P
relim

in
ary C

o
n

tam
in

atio
n

 A
ssessm

en
t the site has been m

odelled using 

 the S
ource-P

athw
ay-R

eceptor approach to produce a C
onceptual S

ite M
odel. 

 
 

 
S

ource   
(substances or potential contam

inants w
hich m

ay cause harm
) 

  
P

athw
ay  

(a linkage route betw
een the source and receptor) 

  
R

eceptor  
(som

ething w
hich m

ay be harm
ed by the source e.g. hum

ans, plant, 

  
 

groundw
ater etc.) 
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6.5 
S

ource 

 

M
A

D
E

 G
R

O
U

N
D

 w
as found across the w

hole site, to a m
axim

um
 depth of 3.10m

 bgl 

at B
H

1.  

 T
herefore, three representative sam

ples of the M
A

D
E

 G
R

O
U

N
D

 encountered across 

the site w
ere selected and tested for a range of com

m
only occurring contam

inants 

and indicators of contam
ination including those given by the C

ontam
inated 

Land 

E
xposure A

ssessm
ent (C

LE
A

), including asbestos identifications, due to the age of 

the on-site building. 
 

 

6.6 
P

athw
ays 

 

T
he pathw

ays needing to be considered
 w

ill depend on the land usage
 and w

ill 

include, for exam
ple; soil ingestion, inhalation of vapour, fibres and dust. 

 6.7 
R

eceptors 

 

T
he follow

ing potential receptors have been identified. 

  
C

onstruction w
orkers on the site likely to com

e into contact w
ith the soils. 

  
S

tructures 

 
N

eighbours 

 
C

ontrolled w
ater 

  
A

ny proposed vegetation
 

 
F

uture user of the proposed developm
ent, including children.  

 6.8 
It should be noted that the C

LE
A

 softw
are has lim

ited functionality and co
ntains 

algorithm
s, 

w
hich 

the 
E

A
 

has 
publicly 

expressed 
its 

intention 
to 

update. 
A

s 
a 

consequence of this, som
e of the screening values generated by the C

LE
A

 softw
are 

m
ay not adequately reflect specific site conditions and in som

e instances are unduly 

conservative. 
In 

addition, 
it 

should 
also 

be 
noted 

that 
the 

figures 
given 

in 
the 

appended table are based on a 6%
 soil organic m

atter content.  

 6.9 
T

he D
E

F
R

A
/E

A
 m

odel has been developed on the basis of m
any critical assum

ptions 

about possible exposure to soil contam
ination and the developm

ent of conceptual 

exposure m
odels to describe different land uses as follow

s: 

 

R
esidential w

ith plant uptake
  

M
ainly refers to residential gardens in w

hich 

vegetables are grow
n. 

 

R
esidential w

ithout plant uptake
 

R
efers to areas w

hich have gardens (e.g. 

blocks of flats) but w
ithout vegetable uptake. 

 

O
pen S

paces 
A

reas of open space only – not allocated for 

any specific usage. 
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C
om

m
ercial/Industrial 

C
om

m
ercial/industrial usage w

here there are 

open areas w
hich are not hard surface

d. 

 

6.10 
T

he 
C

ontam
inated 

Land 
E

xposure 
A

ssessm
ent 

(C
LE

A
) 

m
odel 

w
as 

originally 

published 
in 

M
arch 

2002 
as 

joint 
D

E
F

R
A

/E
A

 
publications; 

C
ontam

inated 
Land 

R
esearch 

(C
LR

) 
R

eport 
C

LR
 

11, 
w

ith 
R

eport 
C

LR
7 

as 
a 

supporting 
docum

ent, 

providing toxicity data and hu
m

an tolerable daily intake (T
D

I) data to be used w
ith this 

m
odel. 

T
his 

m
odel 

enabled 
the 

derivation 
of 

m
ore 

site
-specific 

values 
for 

contam
inants present on a site, rather than the use of ‘generic’ values, w

hich w
ere 

previously used. 

 6.11 
D

E
F

R
A

/E
A

 previously published a num
ber of S

oil G
uideline V

alues (S
G

V
s) for certain 

determ
inands, 

(com
m

on 
toxic 

m
etals), 

w
hich 

w
ere 

generic 
guideline 

criteria 
for 

assessing the risks to hum
an health from

 chronic exposure to soil contam
ination for 

standard 
land-use 

functions. 
H

ow
ever, 

these 
w

ere 
w

ithdraw
n 

in 
late 

2008 
and 

D
E

F
R

A
/E

A
 have now

 issued a new
 set of guidance docum

ents. W
ith regard to the 

C
helm

er S
ite Investigations Laboratories Lim

ited standard suite of tests, currently 

S
G

V
 figures have only been issued for A

rsenic, C
adm

ium
, M

ercury, N
ickel, P

henols 

and S
elenium

. 

 6.12 
In the absence of currently published S

G
V

 values for the rem
aining contam

inants, 

M
essrs. W

. S
. A

tkins have derived A
T

R
IS

K
soil S

oil S
creening V

alues (S
S

V
s) based on 

the new
 2009 guidance (S

C
050021/S

R
3 (the C

LE
A

 R
eport) and S

C
050021/S

R
2 (the 

T
O

X
 

report)) 
for 

com
m

ercial/industrial, 
residential 

w
ithout 

hom
egrow

n 
produce, 

residential w
ith hom

egrow
n produce and allotm

ent land uses. T
hese have been based 

on the default assum
ptions provided in the C

LE
A

 report w
hich it is understand w

ill be 

used 
in 

the 
developm

ent 
of 

future 
S

oil 
G

uideline 
V

alues 
by 

D
E

F
R

A
 

and 
the 

E
nvironm

ent A
gency. A

tkins S
S

V
s have been derived in line w

ith the new
 guidance 

using C
LE

A
 m

odel v1.04. A
s the inhalation of vapour pathw

ay contributes less than 

ten percent of total exposure, this is unlikely to significantly affect the com
bined 

assessm
ent criterion and the S

S
V

 values used are the com
bined assessm

ent criterion 

given by C
LE

A
 if free product is not observed. 

 6.13 
N

either 
C

LE
A

 
or 

A
T

R
IS

K
 

cu
rrently 

publish 
values 

for 
H

exavalent 
C

hrom
ium

. 

 
T

herefore, 
both 

T
otal 

C
hrom

ium
 

and 
H

exavalent 
C

hrom
ium

 
values 

have 
been 

 
com

pared 
against 

the 
Land 

Q
uality 

M
anagem

ent/C
hartered 

Institute 
of 

 
E

nvironm
ental H

ealth (LQ
M

/C
IE

H
) G

eneric A
ssessm

ent C
riteria  

published 
in 

2009 

 
and based on C

LE
A

 v1.04 w
ith T

otal C
hrom

ium
 values based on C

hrom
ium

 III. 

 6.14 
T

he S
G

V
 and S

S
V

 levels represent “intervention” levels above w
hich the levels of 

contam
ination m

ay pose an unacceptable risk to the health of site
-users such tha

t 

further investigation and/or rem
ediation is required. 

 6.15 
T

otal 
P

etroleum
 

H
ydrocarbons 

are 
considered 

in 
accordance 

w
ith 

the 
fractions 

proposed 
by 

T
he 

E
nvironm

ent 
A

gency, 
draw

ing 
on 

the 
T

P
H

C
W

G
 

m
ethodology. 

T
hese are contained in T

able 4.2 – P
etroleum

 hydrocarbon fractions for use in U
K

 

hum
an health risk assessm

ent, based on E
quivalent C

arbon (E
C

) num
ber, contained 
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in S
cience R

eport P
5

-080/T
R

3, T
he U

K
 A

pproach for E
valuating H

um
an H

ealth R
isks 

from
 P

etroleum
 H

ydrocarbons in S
oils. 

 6.16 
T

he chem
ical results have been com

pared against the R
esid

en
tial w

ith
 p

lan
t u

p
take

 

criteria, due to the proposed end use of the site.   
   

A
S

S
E

S
S

M
E

N
T

 O
F

 R
E

S
U

L
T

S
 

  6.17 
A

 single lead concentration (886m
g/kg) from

 B
H

2 at a depth of 0.25m
 bgl w

ithin the 

M
A

D
E

 G
R

O
U

N
D

 exceeded th
e criteria for R

esidential w
ith plant uptake

 criteria. 

 6.18 
A

 m
ean value test for lead w

as undertaken. T
he m

ean value test generated a result of 

1142m
g/kg norm

alised upper bound (95
th percentile) and therefore fu

rth
er actio

n
 is 

req
u

ired
. T

he results of th
e S

S
V

 M
ean V

alue T
est are appended. 

 6.19 
T

he elevated lead concentration w
as recorded from

 B
H

2 w
ithin the rear garden of the 

property. T
his area is proposed for the extension of a basem

ent, therefore the site 

soils are to be rem
oved from

 site during the construction phase. A
s a result, the 

elevated lead concentration w
ill no longer be a risk to future users of the site. 

 6.20 
N

o asbestos w
as detected in either sam

ples from
 B

H
1 or B

H
2, therefore asbestos is 

considered to present a ‘low
’ risk w

ithin the site
 soils.  

 
 W

A
S

T
E

 A
C

C
E

P
T

A
N

C
E

 C
R

IT
E

R
IA

 (W
A

C
) T

E
S

T
S

 
  6.21 

A
 single E

N
 14473/02 W

aste A
cceptance C

riteria (W
A

C
) test has been undertaken 

from
 B

H
2 at 2.00m

 bgl and the certificate pertaining to this has been appended to this 

report.  

 6.22 
T

he result of the W
A

C
 test indicates that this sam

ple w
ould probably be classified as 

“Inert W
aste Landfill” m

aterial.  

 6.23 
H

ow
ever, it should be noted that C

helm
er S

ite Investigation Laboratories Ltd are not a 

licensed landfill operator and w
e therefore strongly recom

m
end that the W

A
C

 data 

should be presented to potential W
aste M

anagem
ent C

om
panies in order for them

 to 

confirm
 the w

aste classification of surplus soils to be rem
oved from

 this site and to 

determ
ine its acceptability at appropriate landfill sites for disposal/treatm

ent.  
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6.24 
T

here is a requirem
ent for w

aste to be treated before being disposed to landfill. 

T
reatm

ent m
ust be a physical, therm

al, chem
ical or biological process, but can include

 

sorting, and it m
ust change the characteristics of the w

aste to achieve one of the 

follow
ing:- 

 

1. 
R

educe its volum
e 

2. 
R

educe its hazardous nature
 

3. 
F

acilitate its handling
 

4. 
E

nhance recovery 

 6.25 
M

aterials w
ith a significant deleterious odour or w

ith visual indicators of contam
ination, 

such as being brightly coloured or conta
ining fibrous m

aterial should not be disposed 

at inert w
aste or exem

pt facilities. T
he w

aste should also not contain any significant 

quantities of deleterious m
aterials such as paper, plastic, textiles, w

ood, gypsum
 and 

m
etal.  

 6.26 
P

articular care should be taken to ensure that the m
aterial contains no H

azardous 

w
aste such as asbestos or invasive w

eeds such as Japanese K
notw

eed. M
aterials 

destined 
for 

‘general 
fill’ should 

also 
not 

contain 
significant 

quantities of 
organic 

m
atter, such as peat, topsoil or vegetation.  

  

L
A

N
D

B
O

R
N

E
 G

A
S

 E
M

IS
S

IO
N

S
 

 
 

 6.27 
D

uring the return gas/groundw
ater m

onitoring visits, w
ithin the installations fitted w

ithin 

borehole B
H

1, the m
axim

um
 concentration of m

ethane w
as recorded at 0.5%

v/v and 

the m
axim

um
 carbon dioxide concentration w

as recorded at 1.7%
v/v. A

 m
axim

um
 flow

 

rate of 0.1l/hr w
as recorded.  

 6.28 
W

ithin the installations fitted w
ithin borehole B

H
2, the m

axim
um

 concentration of 

m
ethane w

as recorded at 0.7%
v/v and the m

axim
um

 carbon dioxide concentration 

w
as recorded at 2.9%

v/v. A
 m

axim
um

 flow
 rate of 0.1l/hr w

as recorded. T
he full 

landborne gas assessm
ent details are appended. 

 6.29 
C

IR
IA

 P
ublication C

665 “A
ssessing R

isks posed by H
azardous G

round gases to 

B
uildings (R

evised 2007) includes the N
H

B
C

 “T
raffic Light” system

. T
he recorded gas 

concentrations 
and 

associated 
flow

 
rates 

generate 
low

 
G

as 
A

ssessm
ent 

V
alues 

(G
S

V
s). T

herefore, in accordance w
ith the N

H
B

C
 “T

raffic Light” system
, w

e w
ould 

consider 
that 

the 
current 

site 
w

ould 
be 

classified 
as 

G
R

E
E

N
, 

or 
C

h
aracteristic 

S
itu

atio
n

 1. H
ow

ever the Local A
uthority m

ay require additional m
onitoring at the site. 
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U

P
D

A
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E
D
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O
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E
P
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A
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O

D
E

L
 

 
 

 6.30 
T

he follow
ing diagram

 sum
m

aries the potential pollution linkages identified for this site 

in the form
 of an updated diagram

m
atic C

onceptual M
odel.  

          S
o

u
rces 

 
 

 
P

ath
w

ays 
 

 
          R

ecep
to

rs 
  

 

             

 

     
 R

E
C

O
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M
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6.31 
N

o additional w
orks are considered necessary w

ith regards to risk to hum
an health or 

controlled w
ater, given the proposed end usage. 

 6.32 
H

ow
ever, due to the elevated lead concentration identified, any excavated m

aterial at 

this site m
ay pose a ‘m

ed
iu

m
’ hazard to ground w

orkers as far as H
ealth and S

afety 

is 
concerned. 

W
e 

w
ould 

therefore 
recom

m
end 

that 
sta

ndard 
H

ealth 
and 

S
afety 

precautions be taken w
ith regard to ground w

orkers at this site. T
hese should include 

P
P

E
 equipm

ent such as gloves, overalls etc. to prevent derm
al contact w

ith the soils. 

W
ashing facilities should be m

ade available on
-site to reduce extended contact w

ith 

site soils. D
uring the construction phase, dust suppression m

easures m
ay be required 

to m
inim

ise potential inhalation of dust by neighbours or ground w
orkers.  

 6.33 
D

ue to the age of on
-site building, an A

sbestos M
anagem

ent S
urvey 

should be 

undertaken prior to developm
ent. 
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en
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tered
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A
d

d
itio

n
al C

o
m

m
en

ts 

 
6.34 

A
s 

alw
ays, 

the 
above 

recom
m

endations 
are 

based 
on 

a 
selected 

num
ber 

of 

representative sam
ples and further testing m

ay be required if any other contam
ination 

is suspected or encountered d
uring future ground w

orks. 

 

6.35 
W

ith regard to the installation of any future w
ater supply pipe w

ork, reference should
 

be m
ade to the W

ater R
egulations A

dvisory S
ervice inform

ation and guidance note, 

T
he S

election of M
aterials for W

ater S
upply P

ipes to be
 Laid in C

ontam
inated Land. It 

is recom
m

ended that the results of the contam
ination testing undertaken on the site

 

should be provided to the w
ater supplier in order to ensure that any pipe provided

 

com
plies w

ith their requirem
ents.  
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 a)  T
his report has been prepared for the purpose of providing advice to the client pursuant to its appointm

ent of 

C
helm

er S
ite Investigation Laboratories Lim

ited (C
S

I) to act as a consultant. 

b)  S
ave for the client no

 duty is undertaken or w
arranty or representation m

ade to any party in respect of the 

opinions, advice, recom
m

endations or conclusions herein set out. 

c) A
ll w

ork carried out in preparing this report has used, and is based upon, our professional know
ledge and 

understanding of the current relevant E
nglish and E

uropean C
om

m
unity standards, approved codes of practice, 

technology and legislation. 

d)  C
hanges in the above m

ay cause the opinion, advice, recom
m

endations or conclusions set out in this report 

to becom
e inappropriate or incorrect. H

ow
ever, in giving its opinions, advice, recom

m
endations and conclusions, 

C
S

I has considered pending changes to environm
ental legislation and regulations of w

hich it is currently aw
are. 

F
ollow

ing delivery of this report, w
e w

ill have no obligation to advise the client of any such changes, or of their 

repercussions. 

e)  C
S

I acknow
ledges that it is being retained, in part, because of its know

ledge and experience w
ith respect to 

environm
ental m

atters. C
S

I w
ill consider and analyse all inform

ation provided to it in the context of our know
ledge 

and experience and all other relevant inform
ation know

n to us. T
o the extent that the inform

ation provided to us is 

not inconsistent or incom
patible therew

ith, C
S

I shall be entitled to rely upon and assum
e, w

ithout independent 

verification, the accuracy and com
pleteness of such inform

ation. 

f)  T
he content of this report represents the professional opinion of experienced environm

ental consultants. C
S

I 

does not provide specialist legal advice and the advice of law
yers m

ay be required. 

g) In the S
um

m
ary and R

ecom
m

endations sections of this report, C
S

I has set out our key findings and provided a 

sum
m

ary and overview
 of our advice, opinions and recom

m
endations. H

ow
ever, other parts of this report w

ill 

often 
indicate 

the 
lim

itations 
of 

the 
inform

ation 
obtained 

by 
C

S
I 

and 
therefore 

any 
advice, 

opinions 
or 

recom
m

endations set out in the E
xecutive S

um
m

ary, S
um

m
ary and R

ecom
m

endations sections ought not to be 

relied upon unless they are considered in th
e context of the w

hole report. 

h) T
he assessm

ents m
ade in this report are based on the ground conditions as revealed by w

alkover survey 

and/or intrusive investigations, together w
ith the results of any field or laboratory testing or chem

ical analysis 

undertaken and other relevant data, w
hich m

ay have been obtained including previous site investigations. In any 

event, ground contam
ination often exists as sm

all discrete areas of contam
ination (hot spots) and there can be 

no certainty that any or all such area
s have been located and/or sam

pled. 

i) T
here m

ay be special conditions appertaining to the site, w
hich have not been taken into account in the report. 

T
he assessm

ent m
ay be subject to am

endm
ent in light of additional inform

ation becom
ing available. 

j) W
here any data supplied by the client or from

 other sources, including that from
 previous site investigations, 

have been used it has been assum
ed that the inform

ation is correct. N
o responsibility can be accepted by C

S
I for 

inaccuracies w
ithin the data supplied by other parties. 

k) W
hilst the report m

ay express an opinion on possible ground conditions betw
een or beyond trial pit or borehole 

locations, or on the possible presence of features based on either visual, verbal or published evidence this is for 

guidance only and no liability can be accepted for the accuracy thereof. 

l) C
om

m
ents on groundw

ater conditions are based on observations m
ade at the tim

e of the investigation unless 

otherw
ise stated. G

roundw
ater conditions m

ay vary due to seasonal or other effects. 

m
) T

his report is prepared and w
ritten in the context of the agreed scope of w

ork and should not be used in a 

different context. F
urtherm

ore, new
 inform

ation, im
proved practices and changes in legislation m

ay necessitate a 

reinterpretation of the report in w
hole or part after its original subm

ission. 

n) T
he copyright in the w

ritten m
aterials shall rem

ain the property of the C
S

I but w
ith a royalty-free perpetual 

license to the client deem
ed to be granted on paym

ent in full to C
S

I by the client of the outstanding am
ounts. 

o) T
hese term

s apply in addition to the C
S

I S
tandard T

erm
s of E

ngagem
ent (or in addition to another w

ritten 

contract w
hich m

ay be in place instead thereof) unless specifically agreed in w
riting. (In the event of a conflict 

betw
een these term

s and the said S
tandard T

erm
s of E

ngagem
ent the said S

tandard T
erm

s of E
ngagem

ent shall 

prevail). In the absence of such a w
ritten contract the S

tandard T
erm

s of E
ngagem

ent w
ill apply. 

p) T
his report is issued on the condition that C

S
I w

ill under no circum
stances be liable for any loss arising directly 

or indirectly from
 subsequent inform

ation arising but not presented or discussed w
ithin the current R

eport. 

q) In addition C
S

I w
ill not be liable for any loss w

hatsoever arising directly or indirectly from
 any opinion w

ithin 

this report.  
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n, yellow
-brow

n) 
sandy, silty clay, w

ith fragm
ents of brick and m

ortar 
(<30m

m
). C

ontains local pockets of brow
n silty sand 

w
ith clay clasts.

0.63

R
EW

O
R

K
ED

 G
R

O
U

N
D

. Firm
 to stiff, fissured, 

brow
n m

ottled grey-brow
n and tan-brow

n, w
ith 

occasional carbonaceous debris and roots <3m
m

. 
B

ecam
e firm

 w
ith depth.

1.7

M
A

D
E G

R
O

U
N

D
. Firm

, dark brow
n, (very) silty 

clay to clayey silt, w
ith fragm

ents of brick and 
m

ortar (<5m
m

) and hairline rootlets.
0.4

Firm
 to stiff, w

eakly fissured, brow
n, (very) silty 

C
LA

Y
, w

ith lithic fragm
ents (<1m

m
) and m

inor 
m

id-grey gleying to 5.5m
.  C

ontinued hairline to 
1m

m
 roots to 4.5m

.
(W

EA
TH

ERED
 LO

N
D

O
N

 CLA
Y

 -probably 
U

N
IT D

)
B

elow
 4.0m

: B
ecam

e stiff.
A

t 6.0m
: Seam

s(?) of scattered lithic pebbles 
(<2m

m
) and chert pebbles (<10m

m
), and rare shell 

fragm
ents.

B
elow

 6.0m
 V

ery stiff(?).  M
ica crystals (<1m

m
) 

variably visible throughout.
B

elow
 7.0m

:  Increased fissuring, and som
e polished 

shear surfaces.  Som
e fissure surfaces coated w

ith 
yellow

 coarse silt.  R
are sm

all pockets of fine to 
coarse sand.  Rare selenite crystals (<2m

m
).

A
t around 8.0m

:  G
radual progressive transition to 

grey-brow
n.

B
elow

 8.0m
:  Contained occasional rem

nant clasts 
of yellow

-brow
n silty clay.

B
elow

 9.0m
:  Intensely fissured and sheared.

9.0-10.0m
:  Local clusters of pockets of fine to 

coarse sand.
B

elow
 10.0m

:  G
radual transition to brow

n-grey 
colour.  Few

er clasts and general reduction of 
inclued m

atter.  Tiny voids visible in clay w
hen torn 

open.  (A
ll recovered clay coated in very w

et, 
rem

oulded grey-brow
n clay - drilling disturbance).

B
elow

 14.0m
:  N

otable increase in strength.
A

t base:  D
ark grey seam

 (or seam
s?) present.

11.90
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B
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 located to left of front gate, in upperm
ost flow

er bed.
Slight m

oisture noted from
 7.0m

; pockets of w
ater below

 8.0m
, w

ater 
collected in auger shaft betw

een 9.0m
 and 10.0m

.  G
roundw

ater 
standing at very approxim

ately 13m
 on com

pletion of borehole.
Standpipe installed to a depth of 8.0m
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A
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10.0

9.0

8.0

7.0

5.5

6.0

5.0

3.5

4.0

2.5

3.0

1.5

2.0

1.0

DDDDDDDDDDDDDD

D
ISTU

RBED
 G

RO
U

N
D

.  D
ark brow

n, crum
bly, 

hum
ic, clayey, silty sand, w

ith abundant 
sub-rounded fine to coarse gravel and fragm

ents of 
brick and m

ortar (<10m
m

). H
airline rootlets.

2.0

3.6

9.95

1.75

Firm
 to stiff, becom

ing firm
, brow

n m
ottled 

yellow
-brow

n, silty CLA
Y

, w
ith occasional lithic 

fragm
ents and sand pockets (<10m

m
).  N

o roots 
seen.
(H

EA
D

 / A
LLU

V
IU

M
).

B
elow

 approx 1.0m
:  G

radual transition to 
tan-brow

n w
ith feint grey-brow

n veining.

Soft, m
id-dark grey silty CLA

Y
 interbedded(?) 

w
ith firm

, brow
n-grey silty CLA

Y
.  Becom

es very 
silty w

ith depth.
(A

LLU
V

IU
M

)
B

elow
 3.0m

:  Firm
 clays, colour-banded light 

grey/grey-brow
n/brow

n-grey.

1.6

Stiff, brow
n, silty CLA

Y
 w

ith feint grey-brow
n 

veining and rare rounded gravel (<10m
m

). 
R

em
enant clasts (<20

Ø
) visible in m

atrix.
(W

EA
TH

ERED
 LO

N
D

O
N

 CLA
Y

 - probably 
U

N
IT D

).
B

elow
 4.0m

:  Fissured.
B

elow
 4.5m

:  Sheared, w
ith som

e brow
n-grey 

veining.
B

elow
 5.2m

:  V
ery stiff.

5.9m
:  Shell fragm

ents (crushed shell).
6.0-7.5m

:  G
radual colour transition, first to 

m
id-dark brow

n, then dark brow
n.  G

rey veining 
on shears and fissures w

ell-developed;  occasional 
brow

n silt or fine sand in fissures.
B

elow
 9.0m

:  D
ark grey, w

ith som
e dark 

brow
n-grey clay w

ith grey fissures and shears.

1.6

B
orehole abandoned on obstruction.

B
orehole located close to upper end rear law

n.
G

roundw
ater seepage from

 approx. 6.0m
 (clay recovered on auger 

w
as w

et).
G

roundw
ater standing in borehole on com

pletion.
Standpipe installed to a depth of 9.95m

 bgl.
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eceived B
y:

Laboratory C
ourier

Sam
ple R
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N
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A
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S
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2683
Your Job N

o:
CSI 3894

Your Order N
o:

---
F.A.O

. G
raham

 W
ing

Reporting Date:
03/09/13

Chelm
er Site Investigations Ltd

Unit 15, East H
anningfield Ind Est

O
ld Church Road

Essex, CM
3 8AB

Soils
Characteristic

Sandy silt loam
Clay loam

 Silt loam
D

ate Sam
pled

08/08/13
08/08/13

08/08/13
TP/BH

BH
1

BH
1

BH
2

D
epth (m

)
0.50

2.50
0.25

Our ref
80877

80878
80879

Stone Content
(%

)
10

<1
9

Arsenic**
(m

g/kg)
17.2

16.1
23.2

Cadm
ium

**
(m

g/kg)
<0.5

<0.5
0.9

Chrom
ium

**
(m

g/kg)
54

73
38

Lead**
(m

g/kg)
84

29
886

M
ercury**

(m
g/kg)

<0.5
<0.5

1.5
N

ickel**
(m

g/kg)
34

46
26

Copper**
(m

g/kg)
31

27
160

Zinc**
(m

g/kg)
109

88
268

Selenium
**

(m
g/kg)

1.5
1.6

2.0
W

ater Soluble Boron
(m

g/kg)
0.7

1.1
0.8

H
exavalent Chrom

ium
(m

g/kg)
<2

<2
<2

pH
 Value**

(Units)
7.9

7.8
6.4

Free Cyanide
(m

g/kg)
<1

<1
<1

Elem
ental Sulphur**

(m
g/kg)

13.1
<10

<10
Total M

onohydric Phenols***
(m

g/kg)
<1

<1
<1

M
oisture Content**

(%
)

15.6
22.4

20.5
Stone Content**

(%
)

9.7
<1

9.0

All results expressed on dry w
eight basis

** - M
CERTS accredited test

* - UKAS accredited test
*** - Sum

 of Phenol, 2, 3, 5,-Trim
ethylphenol, 2, 3,-D

im
ethylphenol, 3, 4-D

im
ethylphenol, Resorcinol/Catechol, o-Cresol, m

, p-Cresol &
 N

apthol

TH
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N
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2683
Your Job N

o:
CSI 3894

Your Order N
o:

---
F.A.O

. G
raham

 W
ing

Reporting D
ate:

03/09/13
Chelm

er Site Investigations Ltd
Unit 15, East H

anningfield Ind Est
O

ld Church Road
Essex, CM

3 8AB

Soils
Characteristic

Sandy silt loam
Clay loam

 Silt loam
Date Sam

pled
08/08/13

08/08/13
08/08/13

TP/BH
BH1

BH1
BH2

Depth (m
)

0.50
2.50

0.25
Our ref

80877
80878

80879

N
aphthalene**

(m
g/kg)

<0.5
<0.5

<0.5
Acenaphthylene**

(m
g/kg)

<0.5
<0.5

<0.5
Acenaphthene**

(m
g/kg)

<0.5
<0.5

<0.5
Fluorene**

(m
g/kg)

<0.5
<0.5

<0.5
Phenanthrene**

(m
g/kg)

<0.5
<0.5

<0.5
Anthracene**

(m
g/kg)

<0.5
<0.5

<0.5
Fluoranthene**

(m
g/kg)

<0.5
<0.5

1.0
Pyrene**

(m
g/kg)

<0.5
<0.5

0.9
Benz(a)anthracene**

(m
g/kg)

<0.5
<0.5

0.5
Chrysene**

(m
g/kg)

<0.5
<0.5

0.8
Benzo(b)fluoranthene**

(m
g/kg)

<0.5
<0.5

0.6
Benzo(k)fluoranthene**

(m
g/kg)

0.5
<0.5

0.9
Benzo(a)pyrene**

(m
g/kg)

<0.5
<0.5

0.6
Indeno(123-cd)pyrene**

(m
g/kg)

<0.5
<0.5

<0.5
Dibenz(ah)anthracene**

(m
g/kg)

<0.5
<0.5

<0.5
Benzo(ghi)perylene**

(m
g/kg)

<0.5
<0.5

0.6
Total PAH**

(m
g/kg)

0.5
<0.5

5.9

All results expressed on dry w
eight basis

** - M
CERTS accredited test

N
. W

illiam
s

Location: 66 South Hill Park

TH
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2683
Your Job N

o:
CSI 3894

Your Order N
o:

---
F.A.O

. G
raham

 W
ing

Reporting D
ate:

03/09/13
Chelm

er Site Investigations Ltd
U

nit 15, East H
anningfield Ind Est

O
ld Church R

oad
Essex, CM

3 8AB

TPH
 CW

G
 - Soil

Characteristic
Sandy silt loam

Clay loam
 Silt loam

D
ate Sam

pled
08/08/2013

08/08/2013
08/08/2013

TP/BH
BH

1
BH

1
BH

2
D

epth (m
)

0.50
2.50

0.25
Our ref

80877
80878

80879
Arom

atic

>EC
5 -EC

7
(m

g/kg)
<0.01

<0.01
<0.01

>EC
7 -EC

8
(m

g/kg)
<0.01

<0.01
<0.01

>EC
8 -EC

10
(m

g/kg)
<5

<5
<5

>EC
10 -EC

12
(m

g/kg)
<5

<5
<5

>EC
12 -EC

16
(m

g/kg)
<5

<5
<5

>EC
16 -EC

21
(m

g/kg)
<5

<5
<5

>EC
21 -EC

35
(m

g/kg)
5

5
5

Aliphatic

>EC
5 -EC

6
(m

g/kg)
<0.01

<0.01
<0.01

>EC
6 -EC

8
(m

g/kg)
<0.01

<0.01
<0.01

>EC
8 -EC

10
(m

g/kg)
<5

<5
<5

>EC
10 -EC

12
(m

g/kg)
<5

<5
<5

>EC
12 -EC

16
(m

g/kg)
<5

<5
<5

>EC
16 -EC

21
(m

g/kg)
<5

<5
<5

>EC
21 -EC

35
(m

g/kg)
<5

<5
<5

TPH
 (C

5  - C
35 )

(m
g/kg)

5
5

5

All results expressed on dry w
eight basis

** - M
CERTS accredited test

Location: 66 South H
ill Park
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F.A.O
. G

raham
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ing
Chelm

er Site Investigations Ltd
Your Job N

o:
CSI 3894

U
nit 15, East H

anningfield Ind Est
Your O

rder N
o:

---
O

ld Church R
oad

Reporting D
ate:

03/09/13
Essex, CM

3 8AB

Sam
ple ref:

B
H

1
D

epth (m
)

0.50
O

ur ref:
80877

#D
escription of Sam

ple M
atrix:

Sandy silt loam
*R

esult
N

o asbestos identified

Sam
ple ref:

B
H

2
D

epth (m
)

0.25
O

ur ref:
80879

#D
escription of Sam

ple M
atrix:

 Silt loam
*R

esult
N

o asbestos identified

Location: 66 South H
ill Park

Asbestos Identification
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Unit A2
W

indm
ill Road

Ponsw
ood Industrial Estate

St Leonards on Sea
East Sussex
TN

38 9BY
Telephone (01424) 718618
Facsim

ile (01424) 729911

TH
E EN

VIRO
N

M
EN

TAL LABO
RATO

RY LTD

Report No: 

CLIEN
T:  

Project Nam
e:  

Sam
pling Date

Sam
ple ID

Depth

Solid W
aste Analysis

TOC (%
)

1.8
3%

5%
6%

Loss on Ignition (%
)**

4.9
--

--
10%

BTEX (m
g/kg)**

<0.01
6

--
--

Sum
 of PCBs (m

g/kg)**
<0.01

1
--

--
M

ineral Oil (m
g/kg)**

<5
500

--
--

Total PAH (m
g/kg)**

<0.5
100

--
--

pH (Units)**
6.8

--
--

--
Acid Neutralisation Capacity (m

ol/kg)
<0.1

--
To be evaluated

To be evaluated

Arsenic*
0.005

<0.005
<0.1

0.5
2

25

Barium
*

0.042
0.043

0.1
20

100
300

Cadm
ium

*
<0.001

<0.001
<0.01

0.04
1

5
Chrom

ium
*

<0.005
<0.005

<0.1
0.5

10
70

Copper*
<0.005

<0.005
<0.1

2
50

100
M

ercury*
<0.0001

<0.0001
<0.001

0.01
0.2

2

M
olybdenum

*
0.007

<0.005
<0.1

0.5
10

30

Nickel*
<0.005

<0.005
<0.1

0.4
10

40

Lead*
<0.005

<0.005
<0.1

0.5
10

50

Antim
ony

<0.005
<0.005

<0.01
0.06

0.7
5

Selenium
*

<0.005
<0.005

<0.01
0.1

0.5
7

Zinc*
0.010

0.009
<0.1

4
50

200

Chloride
10

1
8

800
15000

25000

Fluoride
<1

<1
<1

10
150

500

Sulphate
241

230
756

1000
20000

50000

TDS
600

460
1562

4000
60000

100000

Phenol Index
<0.5

<0.5
<0.5

1

800
1000

Leach Test Inform
ation

pH *
7.6

6.8

EC*
636

540

Sam
ple M

ass (kg)
0.240

Dry M
atter (%

)
73

M
oisture (%

)
39

Stage 1
Volum

e Eluate L2 (litres)
0.282

Filtered Eluate VE1 (litres)
0.074

*= UKAS accredited

** - M
CERTS accredited test

Landflll W
aste Acceptance Critena

Lim
its

08/08/13

BH2

Lim
it values for com

pliance leaching test

Stable Non-
reactive

HAZARDOUS
w

aste in non-
hazardous

Landfill

using BS EN 12457-3 at L/S 10 l/kg (m
g/kg)

Lab Reference
80880

2.00

-

Hazardous
W

aste Landfill

m
g/kg

Eluate Analysis

DOC
74.4

32.0

Inert W
aste

Landfill

2:1
8:1

-
123

500

Cum
ulative 10:1

m
g/l

m
g/l

66 South Hill Park
 

Results are expressed on a dry w
eight basis, after correction for m

oisture content w
here applicable

Stated lim
its are for guidance only and ELAB cannot be held responsible for any discrepencies w

ith current legislation

W
aste Acceptance Criteria AN

ALYTICAL R
ESU

LTS

Page 6 of 9

Chelm
er Site Investigations Ltd

ANALYTICAL REPORT No. 50305

2683



Unit A2
W

indm
ill Road

Ponsw
ood Industrial Estate

St Leonards on Sea
East Sussex
TN

38 9BY
Telephone (01424) 718618
Facsim

ile (01424) 729911

TH
E EN

VIRON
M

EN
TAL LABORATORY LTD

SOLID
 SAM

PLE RECEIPT AN
D

 TEST D
ATES

Our Analytical Report N
um

ber
50305

Your Job N
o:

CSI 3894
Sam

ple Receipt D
ate:

16/08/13
Reporting D

ate:
03/09/13

Registered:
16/08/13

Prepared:
17/08/13

Analysis com
plete:

03/09/13

SOLID
 TEST M

ETH
OD

 SUM
M

ARY

PARAM
ETER

Analysis 
D

ate Tested
M

ethod
Technique

Undertaken on
N

um
ber

Arsenic**
Air dried sam

ple
21/08/13

118
ICPM

S
Cadm

ium
**

Air dried sam
ple

21/08/13
118

ICPM
S

Chrom
ium

**
Air dried sam

ple
21/08/13

118
ICPM

S
Lead**

Air dried sam
ple

21/08/13
118

ICPM
S

M
ercury**

Air dried sam
ple

21/08/13
118

ICPM
S

N
ickel**

Air dried sam
ple

21/08/13
118

ICPM
S

Copper**
Air dried sam

ple
21/08/13

118
ICPM

S
Zinc**

Air dried sam
ple

21/08/13
118

ICPM
S

Selenium
**

Air dried sam
ple

21/08/13
118

ICPM
S

W
ater Soluble Boron

Air dried sam
ple

21/08/13
202

Colorim
etry

Hexavalent Chrom
ium

As subm
itted sam

ple
23/08/13

110
Colorim

etry

pH Value**
Air dried sam

ple
21/08/13

113
Electrom

etric
Free Cyanide

As subm
itted sam

ple
22/08/13

107
Colorim

etry
Elem

ental Sulphur**
Air dried sam

ple
21/08/13

122
HPLC

Total M
onohydric Phenols

As subm
itted sam

ple
20/08/13

121
HPLC

Speciated PAH**
As subm

itted sam
ple

20/08/13
133

Gas Chrom
atography

Carbon Banding (TPH CW
G)

As subm
itted sam

ple
02/09/13

214
Gas Chrom

atography
Asbestos*

As subm
itted sam

ple
01/09/13

179
See note

Asbestos analysis qualitative only

N
ote:- Docum

ented In-house procedure based on HSG 248 2005

* = UKAS Accredited test

** - M
CERTS Accredited test

Determ
inands not m

arked w
ith * or ** are not accredited

2683

The E
nvironm

ental Laboratory Ltd. R
eg. N

o.3882193 .
P
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M
CERTS accreditation covers sam

ples w
hich are predom

inantly sand, clay, loam
 or com

binations of these three soil types

All results have been expressed on a dry w
eight basis and w

here appropriate have been corrected for m
oisture and stone content accordingly

Any  com
m

ents, opinions, or interpretations expressed herein are outside the scope of UKAS accreditation (Accreditation N
um

ber 2683)

The E
nvironm

ental Laboratory Ltd. R
eg. N

o.3882193 .
P
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Unit A2
W

indm
ill Road

Ponsw
ood Industrial Estate

St Leonards on Sea
East Sussex
TN

38 9BY
Telephone (01424) 718618
Facsim

ile (01424) 729911

TH
E EN

VIRO
N

M
EN

TAL LABO
RATO

RY LTD

SAM
PLE RECEIPT AN

D
 TEST D

ATES

Our Analytical Report N
um

ber
50305

Your Job N
o:

CSI 3894
Sam

ple Receipt Date:
16/08/13

Reporting Date:
03/09/13

Registered:
16/08/13

Prepared:
17/08/13

Analysis com
plete:

03/09/13

TEST M
ETH

O
D

 SUM
M

ARY

PARAM
ETER

 
Date Tested

M
ethod

Technique

Undertaken on
N

um
ber

pH
 Value**

Air dried sam
ple

20/08/13
113

Electrom
etric

Total O
rganic Carbon

Air dried sam
ple

02/09/13
210

Autom
ated IR Absorption

Loss on Ignition**
Air dried sam

ple
20/08/13

129
G

ravim
etric

Neutralization Capacity to pH
 7

Air dried sam
ple

20/08/13
-

EA

Benzene**
As subm

itted sam
ple

20/08/13
181

G
CM

S
Toluene**

As subm
itted sam

ple
20/08/13

181
G

CM
S

Ethyl Benzene**
As subm

itted sam
ple

20/08/13
181

G
CM

S
Xylenes**

As subm
itted sam

ple
20/08/13

181
G

CM
S

M
ineral O

il**
As subm

itted sam
ple

20/08/13
117

G
CFID

PCB 28**
Air dried sam

ple
20/08/13

120
G

CM
S

PCB 52**
Air dried sam

ple
20/08/13

120
G

CM
S

PCB 101**
Air dried sam

ple
20/08/13

120
G

CM
S

PCB 118**
Air dried sam

ple
20/08/13

120
G

CM
S

PCB 138**
Air dried sam

ple
20/08/13

120
G

CM
S

PCB 153**
Air dried sam

ple
20/08/13

120
G

CM
S

PCB 180**
Air dried sam

ple
20/08/13

120
G

CM
S

Speciated PAH
**

As subm
itted sam

ple
20/08/13

133
G

CFID

The analysts' guide for sam
pling, analysis and clearance procedures

* = UK
AS Accredited test

** - M
CERTS Accredited test

D
eterm

inands not m
arked w

ith a * or ** are not accredited

M
CERTS accreditation covers sam

ples w
hich are predom

inantly sand, clay, loam
 or com

binations of these three soil types

Any  com
m

ents, opinions, or interpretations expressed herein are outside the scope of UK
AS accreditation (Accreditation N

um
ber 2683)

2683

The E
nvironm

ental Laboratory Ltd - R
egistered in E

ngland N
o. 3882193
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Unit A2
W

indm
ill Road

Ponsw
ood Industrial Estate

St Leonards on Sea
East Sussex
TN

38 9BY
Telephone (01424) 718618
Facsim

ile (01424) 729911

TH
E EN

VIRON
M

EN
TAL LABORATORY LTD

LEACH
ATE SAM

PLE RECEIPT AN
D

 TEST D
ATES

Our Analytical Report N
um

ber
50305

Your Job N
o:

CSI 3894
Sam

ple Receipt D
ate:

16/08/13
Reporting D

ate:
03/09/13

Registered:
16/08/13

Prepared:
17/08/13

Analysis com
plete:

03/09/13

LEACH
ATE TEST M

ETH
OD

 SUM
M

ARY

PARAM
ETER

M
ethod

Technique
N

um
ber

Arsenic*
101

ICPM
S

Cadm
ium

*
101

ICPM
S

Chrom
ium

*
101

ICPM
S

Lead*
101

ICPM
S

N
ickel*

101
ICPM

S
Copper*

101
ICPM

S
Zinc*

101
ICPM

S
M

ercury*
101

ICPM
S

Selenium
*

101
ICPM

S
Antim

ony
101

ICPM
S

Barium
*

101
ICPM

S
M

olybdenum
*

101
ICPM

S

pH Value*
113

Electrom
etric

Electrical Conductivity*
136

Probe

Dissolved Organic Carbon
102

TOC analyser
Chloride

131
Ion Chrom

atography
Fluoride

131
Ion Chrom

atography
Sulphate

131
Ion Chrom

atography
Total Dissolved Solids

144
Gravim

etric
Phenol Index

121
HPLC

* = UKAS Accredited test
Determ

inands not m
arked w

ith * are not accredited

Any  com
m

ents, opinions, or interpretations expressed herein are outside the scope of UKAS accreditation (Accreditation N
um

ber 2683)

2683

The E
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ental Laboratory Ltd - R
egistered in E

ngland N
o. 3882193
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66 SOUTH HILL PARK - BASEMENT IMPACT ASSESSMENT  
 

APPENDIX E: City Of Westminster Flood Risk Maps. 
 
 




