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1.0 INTRODUCTION
1.1 Project Objectives

The purpose of this assessment is to consider the effects of a proposed basement construction on the local groundwater regime at the residential properties at Ornan Court, NW3. For this assessment a representative of SAS Limited visited the property on 14th March 2011.
The recommendations and comments given in this report are based on the information contained from the sources cited and may include information provided by the Client and other parties including anecdotal information. It must be noted that there may be special conditions prevailing at the site which have not been disclosed by the investigation and which have not been taken into account in the report. No liability can be accepted for any such conditions.
This report does not constitute a full environmental audit of either the site or its immediate environs.
1.2 Planning Policy Context
Camden Planning Guidance for Basements and Lightwells has been recently revised (CPG4, April 2011) and requires proposed developments to mitigate against the effects of ground and surface water flooding and to include drainage systems that do not impact neighbouring property of the site or the water environment by way of changing the groundwater regime.

Camden Guidance CPG4 sets out 5 Stages:
1. Screening

2. Scoping

3. Site Investigation

4. Impact Assessment

5. Review and decision making

This report is intended to address the scoping process set out in CPG4 and the Camden geological, hydrogeological and hydrological study (CGHHS). It will review existing site investigation data and provide a preliminary assessment of the issues identified by the Site Analytical Services Limited screening process.

This report also provides an impact assessment (4) of the geo-environmental impacts on adjacent structures and the surrounding area based on available site investigation data.

As part of this guidance a subterranean (groundwater) flow screening chart is provided (CPG 4, Figure 1). The completed chart in relation to this development is provided as Table 1 to this report.
2.0 SITE CONTEXT
(National Grid Reference: TQ 271 852)

2.1 Site Location
The site of the proposed development is situated on the south-west side of Haverstock Hill and on the north-west side of Ornan Road in the Belsize Park area of London, NW3 4PT. The site consists of an existing five-storey hostel building on the corner of Haverstock Hill and Ornan Road with grassed landscaped areas to the south and east. Further details of the layout are shown on the sketch site plan (Figure 1). 
The site lies on ground sloping down towards the south-east away from Hampstead Heath and there are a number of mature trees along the north-east boundary within the grassed area above a retaining wall next to Haverstock Hill.
2.2 Geology
The 1:50000 Geological Survey of Great Britain (England and Wales) covering the area (Sheet 256, 1 to 50,000 Series, ‘North London’) indicates the site to be underlain by the London Clay Formation, although a surface cover of made ground may be expected in an established urban environment.
2.3 Hydrogeology and Hydrology

The underlying London Clay Formation is classified as a non-aquifer. This is defined as a formation that is generally regarded as containing insignificant quantities of mobile groundwater. However minor groundwater flows through such formations, although imperceptible can take place but is likely to reduce the amount of surface water flow during periods of high rainfall. 

From experience during previous high rainfall events, it is considered that local surface water drainage is affected by rainfall runoff from Hampstead, which then diverts either side of the Haverstock Hill crest, just South of Pond Street / Lyndhurst Road junction. On the basis that the predominantly London Clay Formation and low permeability nature of the near-surface soils, coupled with the fact that the site is at the crest of the hill, it is expected that there is very limited surface water infiltration potential. On this basis it is likely that groundwater flow rates in the vicinity of the property will be very low. It should also be recognised that the considerable urban development of the area will have already limited surface water infiltration by the addition of structures and hard landscaping.
2.4 Previous Reports
The results from a Phase 2 Intrusive Investigation are presented under separate cover in Site Analytical Services Limited report (Project No’s. 11/17802 dated April 2011. The findings from these reports are described in this basement impact assessment.

2.5 Site Layout
The site was attended on 14th March 2012 for the purposes of conducting the site walkover.

The property is situated at the junction of Ornan Road and Haverstock Hill. Ornan Road rises up towards Haverstock Hill, which represents the crest of the hill as the ground falls away on the opposite side of the Haverstock Hill road. The crest veers North West beyond the site at a very gentle slope until the junction with Pond Street. As Haverstock Hill changes its name to Rosslyn Hill the crest flattens out as it rises towards Hampstead.

The existing development comprises a semi-detached six-storey hostel, currently the ground floor of the building is raised two metres above pavement level. Consequently there is an embankment between Ornan Road and the front door to the building requiring stepped access up from the pavement. At the rear of the building the garden is relatively flat with access fully at ground level.
The property was originally a five storey building constructed at the end of the nineteenth century as a nurses home. A new extended mansard roof structure has been installed to provide additional accommodation at high level thus converting the building into a six storey structure.
2.6 Proposed Development and Structural Context
Structural drawings and details have been prepared (Drawing 06.462 / 07,10-15) indicating the full methodology of underpinning and construction of reinforced concrete retaining walls below the building and around the site. As indicated above, the slope of the site towards Ornan Road ensures that the lower ground floor is constrained along the rear elevation and on each side by reinforced concrete whilst the front elevation is almost entirely above pavement level. Lightwells at the front are bounded by retaining walls which restrain the remaining embankment between the building and the road. The below ground structures will be made watertight by the inclusion of water resisting concrete and by the addition of a proprietary waterproofing system (Sika or similar).  This waterproofing system will be specified as a series of inert water resisting cement render layers applied directly to the concrete surfaces to ensure that moisture remains outside the curtilage of the new structure. See Appendix B for information on the water resisting cement.

The proposed lower ground floor level scheme will follow the footprint of the existing building with the exception of a large open lightwell to the rear. The proposed lower ground floor level will be situated approximately one metre below pavement level. Details of the proposed developments are set out in DS Architects drawing numbers 06/0159/P200, 210, 220, 320 and 621.
2.7 Results of Basement Impact Assessment Screening

A screening process has been undertaken for the site in accordance with CPG4 and the results are summarised in Table 1 below:

Table 1: Summary of screening results

	Item
	Description
	Response
	Comment


	Sub-

terranean (Ground
water Flow)


	1a. Is the site located directly above an aquifer
	No 
	The Bedrock geology underlying the site (solid permeable formations) associated with the London Clay Formation has been classified as Unproductive Strata; rock layers or drift deposits with low permeability that have negligible significance for water supply or river base flow.

	
	1b. Will the proposed basement extend beneath the water table surface
	No
	The proposed basement floor level of 1m will be above the current water level of approximately 2.5 to 3.5m below ground level

	
	2. Is the site within 100m of a watercourse, well (used/disused) or potential spring line
	No
	The nearest existing surface water feature is recorded as a pond at Hampstead Heath, 1km north of the site. The lost rivers of London map shows a tributary flowing away from this pond at a point about 500m West of the site.

	
	3. Is the site within the catchment of the pond chains on Hampstead Heath
	No
	The site is away from this area.

	
	4. Will the proposed basement development result in a change in the proportion of hard surfaced / paved areas
	No
	The site is all currently hardstanding

	
	5. As part of 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
	Soakaways or SUDs are not proposed as part of the development

	
	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 (not just the pond chains on Hampstead Heath) or spring line
	No
	The nearest existing surface water feature is recorded as a pond at Hampstead Heath, 1km north of the site. The lost rivers of London map shows a tributary flowing away from this pond at a point about 500m West of the site .These features are not expected to be in hydrologic connectivity with the site.

	Slope Stability
	1. Does the existing site include slopes, natural or man-made greater than 1 in 8
	No
	The surrounding itself is essentially flat with little change in elevation

	
	2. Will the proposed re-profiling of landscaping at site change slopes at the property boundary to more than 1 in 8
	No
	The surrounding itself is essentially flat with little change in elevation

	
	3. Does the development neighbor land, including railway cuttings and the like, with a slope greater than 1 in 8
	No
	The surrounding itself is essentially flat with little change in elevation

	
	4. Is the site within a wider hillside setting in which the general slope is greater than 1 in 8
	No
	The surrounding itself is essentially flat with little change in elevation

	
	5. Is the London Clay the shallowest strata at the site
	No
	The site is underlain by Made Ground overlying the London Clay Formation; the London Clay is the shallowest natural strata below the site.

	
	6. Will any trees be felled as part of the development and/or are any works proposed within any tree protection zones where trees are to be retained

	No
	It is understood that no trees are to be felled or added as part of the development

	
	7. Is there a history of seasonal shink-swell subsidence in the local area and/or evidence of such effects at the site
	Yes - refer to section 4.2 for scoping
	The site lies above the London Clay Formation know to have a high tendency to shrink and swell.

	
	8. Is the site within 100m of a watercourse or a potential spring line
	No
	The nearest existing surface water feature is recorded as a pond at Hampstead Heath, 1km north of the site. The lost rivers of London map shows a tributary flowing away from this pond at a point about 500m West of the site .

	
	9. Is the site within an area of previously worked ground
	Yes - refer to section 4.3 for scoping
	Made ground has been encountered at the site.

	
	10. Is the site within an aquifer. If so, will the proposed basement extend beneath the water table such that dewatering may be required during construction
	No
	The Bedrock geology underlying the site (solid permeable formations) associated with the London Clay Formation has been classified as Unproductive Strata.

	
	11. Is the site within 50m of the Hampstead Heath ponds
	No
	The site is not located near Hampstead Heath

	
	12. Is the site within 5m of a highway or pedestrian right of way
	Yes - refer to section 4.4 for scoping
	The site lies adjacent to Ornan Road. 


	
	13. Will the proposed basement significantly increase the differential depth of foundations relative to neighbouring properties
	Yes - refer to section 4.5 for scoping
	The development will increase the depths of foundation at the site although the foundation depths of adjacent properties are not known.

	
	14. Is the site over (or within the exclusion zone of) any tunnels, e.g. railway lines
	Yes – refer to section 4.6 for scoping
	According to the records supplied by LUL the nearest tube line (northern line) is located over approximately30m from the site (see attached LUL document dated October 2006)

	Surface Water and Flooding
	1. Is the site within the catchment of the pond chains on Hampstead Heath
	No
	The site is not located near Hampstead Heath

	
	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
	The amount of hardstanding on-site is not changing therefore surface water will not be impacted by the development

	
	3. Will the proposed basement development result in a change in the proportion of hard surfaced / paved external areas
	No
	The site is all currently hardstanding

	
	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
	As no changes are occurring above the ground surface water will not be impacted by the development

	
	5. Will the proposed basement result in changes to the quality of surface water being received by adjacent properties or downstream watercourses
	No
	As no changes are occurring above the ground surface water will not be impacted by the development

	
	6. Is the site in an area known to be at risk from surface water flooding
	Yes - refer to section 5.2 for scoping
	According to CPG4, April 2011, Ornan Road flooded in 2002. 




The Screening Exercise has indentified the following potential issues which will be carried forward to the Scoping Phase

Slope Stability
· Is there a history of seasonal shink-swell subsidence in the local area and/or evidence of such effects at the site
· Is the site within an area of previously worked ground
· Is the site within 5m of a highway or pedestrian right of way

· Will the proposed basement significantly increase the differential depth of foundations relative to neighbouring properties
· Is the site over (or within the exclusion zone of) any tunnels, e.g. railway lines.
Surface Water and Flooding
· Is the site in an area known to be at risk from surface water flooding
3.0 EXISTING SITE INVESTIGATION DATA AND ASSESSMENT
3.1 Records of site investigations
Ground conditions at the site were investigated by Site Analytical Services Limited in March 2011 (Report Reference 11/17802) whilst a further groundwater monitoring visit was carried out by Site Analytical Services in August 2011. The ground conditions revealed by the investigation are summarised in the following table.
	Strata
	Depth to top, mbgl 
	Description



	Made Ground
	0.00
	Topsoil and clayey silty sand overlying firm and stiff silty clay with fine gravel and brick fragments

	London Clay Formation
	0.80 to 1.00
	Stiff clay with occasional partings of silty fine sand and scattered gypsum crystals




During the investigation, groundwater was not encountered during boring and the material remained essentially dry throughout. Groundwater levels of between 3.56m and 3.58m below ground level were measured in the standpipe piezometer installed in the borehole following completion of the fieldwork.
During monitoring between April and August 2011 groundwater was measured at levels of between 2.76 and 3.51m below ground level in Boreholes 1 and 2.

3.2 Hydrological Context
Given the very low permeability of the near-surface soils encountered at the site, it is considered that any changes in water level will be very limited in extent and confined to the immediate vicinity of the property. This can be illustrated by considering the theoretical steady-state radius of influence of any groundwater level changes (whether drawdown or raised). The radius of influence (Ro) can be estimated using an empirical relationship derived by Sichardt (CIRIA 2000). For linear features, Ro is given by:
Ro = C (H – hw) ((k)

Ro = 3000 (1.77) ((4x10-8)

Ro = 1.08m

Where 
C is an empirical calibration factor taken as 3000 

(H-hw) is the drawdown of the groundwater level. In this instance the worse case would be the depth from pavement level down to the effective depth of the excavation = 1.34 + 0.43 = 1.77m.
k is the soil permeability for clay = 4 x 108 m/s.

This gives a radius of influence of 1.1m, which indicates that even in extreme conditions any changes to the groundwater table caused by the new structure, will be very localised indeed.  On this basis it is considered that the proposed lower ground can be constructed without a detrimental effect to the groundwater regime.
4.0 SLOPE STABILITY
4.1 Introduction

This section addresses outstanding issues raised by the screening process land stability (see Table 1).
4.2 Ground movements arising from basement excavation (shrinking/swelling)

Atterberg Limit tests were conducted on three selected samples taken from the essentially cohesive natural soils encountered in the boreholes and showed the samples tested to have a medium to high susceptibility to shrinkage and swelling movements with changes in moisture content, as defined by the NHBC Standards, Chapter 4.2.
The main phase of uplift or heave from the cohesive soils will come immediately following the excavation of the basement when the greatest elastic rebound of the soil (caused by the loss of the overburden pressure) will occur. Heave can be reduced by proceeding with the excavation in stages and observing and recording any movement that occurs over a set period of time. It may therefore be advantageous to delay the construction until an adequate proportion of the uplift has occurred. Once this monitoring period has elapsed and a suitably qualified engineer is confident that the majority of uplift has occurred, basement construction can commence.

These processes and other ways of dealing with ground movements are described at length in BS8004 (British Standard Code of Practice for Foundations).

4.3 Made Ground
In the borehole drilled at the site, Made Ground was found to extend down to depths of between 0.80m and 1.00m below ground level and and consisted of a surface layer of grassed topsoil and clayey silty sand with gravel and brick fragments underlain by a mixture of firm becoming firm to stiff silty clay, fine gravel and brick fragments.
A result of the inherent variability of uncontrolled fill, (Made Ground) is that it is usually unpredictable in terms of bearing capacity and settlement characteristics. Foundations should therefore, be taken through any made ground and either into, or onto suitable underlying natural strata of adequate bearing characteristics.

The bearing capacity of the made ground should therefore be assumed to be less than 50kN/m2 because of the likelihood of extreme variability within the material.

4.4 Location of public highway

The proposed basement is not to be extended below Ornan Road and therefore it is suggested that the impact on this local access road is likely to be minimal.
There is nothing unusual in the proposed development that would give rise to any concerns with regard to the stability of public highways.
4.5 Structural Stability of Adjacent Properties

The excavation and construction of the basement at the site has the potential to cause some movements in the surrounding ground. However, it is understood that ground movements and/or instability will be managed through the proper design and construction of mitigation measures.

The proposed development may also result in differential foundation depths between the site and adjacent property and as such it is recommended that the Party Wall Act will be used and considered during the design phase. For basement developments in densely built urban areas, the Party Wall Act (1996) will usually apply because neighbouring houses would typically lie within a defined space around the proposed building works. Specifically, the Party Wall Act applies to any excavation that is within 3m of a neighbouring structure; or that would extend deeper than that structure’s foundation; or which is within 6m of the neighbouring structure and which also lies within a zone defined by a 45° line from the foundation of that structure. The Party Wall process should be followed and adhered to during this development.
4.6 Structural Stability of Underground Railways/Tunnels
According to records from London Underground Limited (LUL) (October 2006), the site lies within 50m of the Northern Line which runs along Ornan Road.
Discussions with LUL regarding the scheme should be undertaken and risk assessments undertaken to ensure the proposed basement does not impact the structural stability of the tunnel.
5.0 SURFACE WATER AND FLOODING - SCOPING ASSESSMENT
5.1 Introduction

This section addresses outstanding issues raised by the screening process regarding surface water and flooding (see Table 1).
5.2 Flood Risk

Information from the desk study and Environment Agency website indicates that the site does not lie within 250m of any Zone 2 or Zone 3 Environment Agency Flood Zones. Additionally, there are no Environment Agency floodplains, flood defenses, or areas benefitting from flood defences within 250m of the site. Reference to the Environment Agency website also indicates that the site does not lie within an area shown as being at risk from flooding from reservoirs.

However, with respect to potential flooding from surface water run-off, the site lies within an area known to have historically flooded in 2002 according to Figure 15 of the ARUP report (i.e. a primary area). In addition, CPG4 provides a list (p. 29) of streets in the London Borough of Camden that have historically been affected by surface water flooding and Ornan Road appears in this list.

It should be noted that this is the only recorded flood event between 1975 and 2002 and refers to drainage water flowing on the hardstanding surface in a south westerly direction down Ornan Road; it is not related to any subterranean groundwater flow.
British Standard (BS) 8102 (Code of Practice for Protection of Below Ground Structures Against Water from the Ground) recommends that basements with a depth greater than 4m below ground level (bgl) as in the case of this site should be designed to allow for fluctuations in the water table of up to 1m. It also offers guidance for the design and waterproofing of basements and defines 4 grades as follows.

· Grade 1: Basic Utility. Car parking, plant rooms (excluding electrical equipment), workshops. Some seepages and damp patches tolerable;

· Grade 2. Better Utility. Workshops and plant rooms that require drier environments. No water penetration but moisture vapor tolerable.

· Grade 3. Habitable. Ventilated residential and working areas including offices. Dry environment. Active measures to control internal humidity may be necessary

· Grade 4. Special. Archives and stores requiring controlled environment. Totally dry environment. Active measures to control internal humidity probably essential

The proposed basement excavation should be designed to the appropriate grade therefore reducing the risk posed to the basement from groundwater flow.

Also in accordance with CPG4 a Flood Risk Assessment for the property should be carried out in line with Camden Development Policy PPS25.

With respect to foul water drainage systems, on the basis that the foul water sewage system for the proposed redevelopment meets the specifications of Thames Water this should ensure that the systems have sufficient capacity to prevent overloading under the normal range of operating conditions.
6.0 CONCLUSIONS
1. The findings of this scoping report are based on a phase one risk assessment and phase two intrusive investigations which have already carried out on the site and are provided under separate cover.
2. It is clear that the current ground water levels are below the proposed new basement structure and groundwater readings indicate that water is not rising to the level of the new lower ground floor slab. The current surface runoff flow of water during periods of high rainfall will remain similar to that existing following the construction of the new lower ground level. Moisture entering the ground around the building will be diverted away to the existing drainage system in a similar manner to that which currently exists. By installing an inert concrete and cement rendered structure there will be no requirements for additional pumping or drainage into the Local Authority sewer system during normal basement use.
3. The site lies within an area known to have historically flooded in 2002 and therefore BS 8102 should be used as basis for the basement design. Also in accordance with current guidelines from Camden, a flood risk assessment must be carried out at the site.

4. The site lies within 50m of the existing Northern Line which runs below Ornan Road. Discussions with London Underground Limited will be necessary to ensure the proposed basement does not impact the structural stability of this tunnel

5. The findings of this scoping report are based on a Phase Phase 2 intrusive investigation which has already been carried out on the site and is provided under separate cover. On the basis of this information it is considered that although the proposed development should not have a detrimental effect on groundwater in the vicinity of the site, a flood risk assessment must be carried out at the site to understand the risk of the site from surface flooding.

On behalf of Site Analytical Services
A P Smith BSc (Hons) FGS


Geotechnical Engineer

On behalf of Martin Redston Associates
M A Redston BSc CEng MICE
Structural Engineer
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