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REPORT SUMMARY 
 

The assessment findings are summarised as follows:  
 

 

1.  Risk of basement impact on surface water flows  
High  

Med  

Low  

2. Risk of basement impact on groundwater levels and flows  
High  

Med  

Low  

3.  Risk of flooding at the site 
High  

Med  

Low  
 

Key: 
High  There is a high potential risk 
Med  There is medium potential risk 
Low  There is a low potential risk 

 

 

 

RECOMMENDATIONS  
The development described in this report will not involve any increase in the impermeable 
surface area at the site, and therefore it will produce no changes to the rates of runoff from 
the site.  The development will have no impact on surface water bodies in the area. 

The site is not at risk of fluvial, tidal or surface water flooding.  The site has no history of 
groundwater or sewer flooding. 

The site occurs over the Claygate Member, a Secondary A aquifer.  The proposed 
basement will intercept the water table in this formation, but will maintain sufficient flow 
paths beneath it and around it, such that the resulting impact on groundwater flows and 
levels will be negligible.  The absence of any other basements at the same depth in the 
vicinity of the site will further ensure relatively undisturbed groundwater flows in the area.  

Appropriate waterproofing of the basement structure is needed to minimise the impact of 
the permanent sump pump on groundwater levels in the vicinity of the site.   
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1 INTRODUCTION 

1.1 This Document 
ESI Ltd. (ESI) was commissioned in September 2013 to undertake a Basement Impact 
Assessment for a basement development at 3 Trinity Close, NW3 1SD (“the site”), in the 
London Borough of Camden, at approximate grid reference TQ 26680 85670 (Figure 1).  

This document is a desk study which considers the potential impact of the proposed 
development on surface water and groundwater flows, as well as its vulnerability to flooding, 
and complies with the Camden Development Policy DP27 and the Camden Planning 
Guidance CPG4 for basements and lightwells (Camden Council, 2013).  

1.2 Scope of Works 
The following scope of works was requested: an assessment of the impacts of the proposed 
basement on groundwater and surface water, its vulnerability to flooding from these sources, 
as well as its impact on ground stability, as specified in the guidance issued by Camden 
Council (2013). This report comprises the groundwater and surface water assessments.  
The ground stability assessment was completed by Soil Consultants Ltd., and is included in 
a separate report (Report Reference 9481/OT/AW, Soil Consultants Ltd., 2013). 

An analysis of key hydrological and hydrogeological issues was undertaken, following the 
requirements in Camden Council’s planning guidance on basements and light wells 
(Camden Council 2013).  The Arup study on which this guidance is based was also 
consulted in the preparation of this report, as it provides important information on 
hydrological and geological conditions in the borough (Arup 2010).  

The report has been set out with an initial screening assessment followed by a more detailed 
scoping assessment of specific items. 

1.3 Proposed Basement Works 
The proposed development involves excavating to a depth of 4 metres below ground level 
(mbgl), to construct a basement with an area of approximately 80 m2 below the existing 
footprint of the property.  A drained/pumped cavity around the perimeter of the basement is 
proposed for maintaining a dry structure (Site Plans included in Appendix A). It is assumed 
that the permanent sump pump will be sized based on the inflow volumes encountered 
during construction.  

1.4 Site Description and Conceptual Model 
The site occurs at an elevation of approximately 94 mAOD, on land sloping to the east, as 
shown on the Ordnance Survey (OS) 1:25,000 scale map presented in Figure 1.  The site is 
within the catchment of the ‘lost’ river Fleet, which now flows through manmade culverts in a 
south-easterly direction at a distance just over 500 m to the east of the site.  Natural surface 
runoff from the site is downslope, in an easterly direction, originally discharging into the river 
Fleet.    

A borehole drilled by Herts & Essex Site Investigations on the 4th of June 2013, at a distance 
of approximately 9 m from the southern boundary of the proposed basement (Appendix B), 
shows made ground to a depth of 0.65 mbgl, followed by sandy clay to the base of the 
borehole, at a depth of 10 mbgl.  Trial pits dug around the perimeter of the proposed 
basement by Site Analytical Services Ltd. in June 2012 to a maximum depth of 1.2 mbgl 
revealed made ground overlying very sandy silty clay (Appendix C). 

Reference to the British Geological Survey (BGS) 1:50,000 scale geology map for the area 
(Figure 2), establishes the sandy clay and very sandy silty clay strata as part of the Claygate 
Member, which is constituted of interbedded clay, sand and silt layers. This formation is 
classified as a Secondary A aquifer by the Environment Agency  (Arup 2010; Environment 
Agency, 2013).  Flow in this formation occurs predominantly through the sandy layers, which 
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are expected to be in hydraulic continuity with the upgradient Bagshot sands and may also 
be hydraulically connected to the culverted river Fleet.  

London Clay bedrock underlies the Claygate to a depth of at least 100 mbgl, according to a 
borehole drilled 40 m to the south-west of the site (Borehole TQ28/NE304, drilled in 1878, 
BGS Borehole Scans 2013). The London Clay has low permeability and effectively isolates 
the Lower aquifer, constituted of the Lambeth Group, Thanet Sands and Chalk formations 
(Arup, 2010).  

The thickness of the Claygate Member below the site is unknown.  The Herts & Essex 
borehole indicates a transition from orange brown sandy clay to dark grey sandy clay at a 
depth of 4.3 mbgl, which may represent the upper boundary of the London Clay Formation.  
However, this cannot be confirmed from available data and samples indicate a decrease in 
plasticity, and therefore a potential increase in permeability, across that boundary.  
Boreholes drilled 200 m to the south-west of the site (Boreholes TQ28/NE44, drilled in 1963, 
BGS Borehole Scans 2013) show the Claygate formation to extend to a depth of at least 12 
mbgl.  

The water level in the Herts & Essex borehole near the site was measured on three 
occasions, as detailed in the table below: 

Date Groundwater level Measured by 

7 June 2013 3.10 mbgl Herts & Essex Site 
Investigations  

10 June 2013 2.89 mbgl Herts & Essex Site 
Investigations 

2 October 2013 2.05 mbgl Soil Consultants Ltd. 
(subcontracted to undertake 
a site visit and groundwater 
level measurement on behalf 
of ESI Ltd.) 

These measurements show that a shallow groundwater system occurs within the Claygate 
formation below the site.  The water table appears to exhibit significant seasonal fluctuations 
in the order of at least a metre (this estimate is based on the measurements presented 
above; additional groundwater level measurements would be needed to establish the range 
of groundwater levels in this system if required).  Large water table variations over short time 
scales are characteristic of a thin perched aquifer (the Claygate) overlying an impermeable 
formation (the London Clay).     

Buildings in the vicinity of the site predominately have lower ground floors, which extend no 
more than a couple metres below street level.  One possible exception is the development in 
the vacant site near 2 Willoughby Road, for which works are currently on-going, and which is 
located at a distance of approximate 25 m south-east of the site.  This development may 
include a full basement, with depth comparable to that proposed at 3 Trinity Close, though 
this information could not be verified from available documents on the Camden Council’s 
website.  
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Figure 1 Site location. 

Contains Ordnance Survey Data © Crown copyright and database rights 2013 

Site Location 
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Figure 2 Site Geology  

Contains British Geological Survey materials © NERC 2013.   

Site Location 
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2 SCREENING 
The screening stage for Impact Assessment has been considered as set out in CPG4 (Camden Council, 2013) and the results have been 
tabulated below.  

2.1   SURFACE WATER (Surface flow and flooding screening flowchart (Figure 3, CPG4 (Camden Council, 2013)) 

Impact question Answer Justification Reference 

1) Is the site within the catchment of the pond 
chains on Hampstead Heath? 

No The site is not within the catchment of the ponds on Hampstead Heath 
(Figure 14 of Arup (2010) report, reproduced and annotated in Appendix C) 

Arup, 2010   

2) As part of the proposed site drainage, will 
surface water flows (e.g. volume of rainfall and 
peak run-off) be materially changed from the 
existing route? 

No Given that the basement will be built below the footprint of the existing 
property, no significant alterations to surface flows are expected.  Discharge 
of water from the permanent sump pump to the sewer system can be 
minimised by appropriate waterproofing of the basement structure. 

Site Plans (Appendix A). 

3) Will the proposed basement development 
result in a change in the proportion of hard 
surfaced / paved external areas? 

No The proposed basement is built under existing impermeable surfaces, 
predominantly below the footprint of the existing building. Therefore, there will 
be no change to the proportion of hard surfaced / paved external areas. 
 

Site plans (Appendix A). 

4) Will the proposed basement result in 
changes to the profile of the inflows 
(instantaneous and long-term) of surface water 
being received by adjacent properties or 
downstream watercourses? 

No The site is about 500 m west and upstream of the culverted river Fleet 
(Figure 2).  Surface run-off from the site may discharge into this river via the 
surface drainage system.  Given that the development will not change 
surface runoff from the site, the profile of surface water inflows to the river will 
be unchanged.   
Surface water features in the vicinity of the site are shown in Figure 12 of the 
Arup 2010 report (reproduced and annotated in Appendix C).   
This figure shows that the site is about 550 m west of the southernmost pond 
of the Hampstead Ponds chain.  However, inspection of the area’s 
topography, as well as reference to the Arup 2010 report (Figure 14, 
reproduced in Appendix C), shows that surface run-off from the site does not 
drain to this pond.   
Other water features within 1 km of the site similarly do not occur along the 
drainage pathway of surface runoff from the site.  

Barton, 1992. 
Arup, 2010. 
Ordnance Survey Mapping. 
 

5) Will the proposed basement result in 
changes to the quality of surface water being 
received by adjacent properties or downstream 
watercourses? 

No Given that the proposed basement will not change surface water inflows to 
nearby water bodies, it will have no impact on the water quality of these 
features.  
 

Barton, 1992. 
Ordnance Survey Mapping. 
Arup, 2010. 
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Impact question Answer Justification Reference 

6) Is the site in an area known to be at risk 
from surface water flooding, such as South 
Hampstead, West Hampstead Gospel Oak and 
King’s Cross, or is it at risk from flooding, for 
example because the proposed basement is 
below the static water level of a nearby  
surface water feature? 

No The site is not in a location susceptible to surface water flooding, as identified 
in the Arup 2010 report (Figure 15 of the Arup report, reproduced and 
annotated in Appendix C). 
The Site is not located in an area at risk from tidal flooding or reservoir failure 
according the Environmental Agency flood zone maps.  
The Site has no history of sewer flooding (Appendix D). 
The ground elevation at the site is at least 25 m above that of the culverted 
river Fleet, which is about 500 m from the site at its closest point.  The site is 
similarly at least 10 m above the elevation of the Hampstead Ponds (Figure 
1).  
Two ponds occur about 700 m north of the site, at a higher ground elevation 
(OS 1:25,000 map and Figure 12 of the Arup 2010 report, reproduced and 
annotated in Appendix C).  However, inspection of the area’s topography 
shows that they are not directly upstream of the site, and therefore could not 
flood it via surface flow pathways.  Furthermore, given their small catchments 
and distance from the site, they have no potential to flood the site via 
groundwater pathways. 

Environment Agency, 2013. 
Thames Water, 2013. 
Arup, 2010 
Ordnance Survey Mapping. 
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2.2   GROUND WATER (Subterranean (ground water) flow screening chart (Figure 1, CPG4 (Camden Council, 2013)) 

Impact question Answer Justification Reference 

1a) Is the site located directly above an 
aquifer? 

Yes The site is located on the Claygate Member (Figure 2), which is classified as 
a Secondary A aquifer by the Environment Agency.  This means it is formed 
of permeable layers capable of supporting water supplies at a local rather 
than strategic scale, and in some cases forming an important source of base 
flow to rivers. 
Groundwater flow in the Claygate occurs primarily in its sand-dominated 
layers which have relatively high permeability (Arup 2010).  It is uncertain 
whether the proposed basement will intercept such high-permeability layers.  
Ground investigations to date did not identify such layers, but indicate some 
variability in geological conditions around the site: The Herts & Essex 
borehole drilled approximately 10 m from the proposed basement showed 
high/intermediate plasticity sandy clay to a depth of 10 mbgl, whereas the 
trial pits dug by Site Analytical Services around the perimeter of the 
proposed basement intercepted intermediate/low plasticity, very sandy silty 
clay (these pits were dug to maximum depth of 1.2 mbgl).   

Environment Agency, 2013. 
Arup 2010. 
Herts & Essex Site 
Investigation Report  
(Appendix B) 
 

1b) Will the proposed basement extend 
beneath the water table surface? 

Yes Water level measurements taken in the Herts & Essex borehole, on three 
occasions in June and October 2013, show that the basement does intercept 
the water table in the Claygate, with its foundations extending to about 2 m 
below the water table.   

Herts & Essex Site 
Investigation Report (Appendix 
B) 
 

2) Is the site within 100m of a watercourse, 
well (used/disused) or potential spring line? 

No There are no active wells, watercourses or spring lines known to exist within 
100 m of the site.   
There is an abandoned well drilled in 1878 to a depth of 180 mbgl at the site 
of the old Hampstead Brewery, at a distance of 40 m south-west of the 
proposed basement.  The well was abandoned and covered in 1932 
(Borehole TQ28NE304, BGS Borehole Scans)   

Barton, 1992 
Arup 2010 
Ordnance Survey Mapping 
British Geological Survey, 
2013.  
 

3) Is the site within the catchment of the pond 
chains on Hampstead Heath? 

No The site is not within the catchment of the ponds on Hampstead Heath, as 
demonstrated in section 2.1. 

Arup, 2010 

4) Will the proposed basement development 
result in a change in the proportion of hard 
surfaced / paved external areas? 

No The proposed basement would be sited beneath the footprint of the existing 
construction.  This would result in no change in impermeable surfaces across 
the site.  
 

Site Plans (Appendix A) 
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5) As part of the site drainage, will more 
surface water (e.g. rainfall and run-off) than at 
present be discharged to the ground (e.g. via 
soakaways and/or SUDS)? 

No No soakaways or other SUDS systems are planned for the development.  
 

Site Plans (Appendix A) 

6) Is the lowest point of the proposed 
excavation (allowing for any drainage and 
foundation space under the basement floor) 
close to, or lower than, the mean water level in 
any local pond or spring line. 

No As explained in question 6 of section 2.1, the only water features that occur 
at a higher elevation than the proposed basement are 700 m away and have 
small catchments.  Therefore, they do not constitute a flood risk to the 
development.   

Ordnance Survey Mapping 
Arup 2010. 
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3 SCOPING AND IMPACT ASSESSMENT 

3.1 Surface water 
The screening assessment has shown that the development is unlikely to impact surface 
water flows.  
3.2 Groundwater 
The proposed basement foundations will extend to a depth of 4 mbgl, about 2 m below the 
water table based on the available monitoring, and potentially more accounting for seasonal 
variation.  However, the basement will have no significant impact on groundwater flows and 
levels in the area, as groundwater flows will be diverted beneath it and around it.  This is 
supported by the following evidence: 

- The Herts & Essex borehole does not intercept a distinct impermeable horizon, and 
instead indicates a potential increase in permeability associated with the transition 
from orange brown sandy clay to dark grey sandy clay at 4.3 mbgl.  Therefore, 
groundwater flow paths should be maintained below the basement foundations to a 
depth of at least 10 mbgl (maximum depth of the borehole), beyond which geological 
conditions remain unknown.  

- Minimal impact on groundwater flows is further supported by the small footprint of the 
basement (approximately 8m x 10m), and the absence of other basements of 
comparable depth within a 20 m radius of the site. 

If required, construction dewatering at the site may temporarily lower groundwater levels in 
its vicinity.  Operation of the permanent sump pump within the basement may also depress 
local water levels in the longer term, although suitable waterproofing of the basement should 
limit the extent of this. 

Any effects of the basement on groundwater levels are likely to be negligible compared to 
the seasonal variation of the water table indicated by measurements taken in the Herts & 
Essex borehole drilled in the vicinity of the site, although more long term monitoring would 
be needed to confirm this, if required. 

Construction will take place beneath the water table within the Claygate Member, a 
secondary aquifer comprising interbedded sand and clay layers. Appropriate measures 
should be taken to permit construction (and dewatering if required) should permeable 
horizons be encountered during the excavation.  
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4 CONCLUSIONS  

Potential impacts of the proposed basement development at the site have been considered 
as set out in the scope of works. The following summary conclusions are made: 
 
• The site is not at risk of fluvial or tidal flooding or flooding due to reservoir failure. The 

site is also at negligible risk of surface water flooding.  

• The proposed basement development produces no changes to surface runoff at the site, 
and no impact on surface flows to adjacent properties or downstream water bodies. 

• The basement will have no impact on ponds, springs, active wells or other water 
features. 

• Based on the information available, the proposed basement is unlikely to change 
groundwater levels or flows significantly.  

• Appropriate waterproofing of the basement structure is needed to minimize the impact of 
the permanent sump pump on groundwater levels in the vicinity of the site. 

• Appropriate measures should be taken to permit construction (and dewatering if 
required) should permeable horizons be encountered during the excavation.  
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