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EXECUTIVE SUMMARY

The project involves refurbishing the landscaping to a public park adjacent to the River Thames, requiring the installation

of some new raised planters, local regrading of ground levels and the addition of new SuDS features.

Flood Zone information published by Environment Agency shows that the development site is located within Flood

Zones 2 and 3, at risk of flooding from the adjacent River Thames.

The EA have advised that a 100-year (+35% climate change) flood level of 8.52 AOD occurs onsite. Based on the range

of levels recorded by the topographic survey (6.91-7.44) this would result in flood depths of 1080mm to 1610mm onsite.

The development proposals involve the displacement of small volumes of floodwater due to a raised planting bed being

partly within the Flood Zone 3 area at the North of the site. The development provides compensatory flood storage

through the addition of swales and general reduction of levels around the site. The compensatory flood storage provided

exceeds the volume of floodwater displaced.

Proposals involve lowering the river wall adjacent the site to sit flush with existing site levels. Reviewing the surrounding

existing river wall levels, it is evident this will not increase flood risk as the upstream and downstream river wall levels

are lower than the levels of the site itself.

Groundwater and reservoir breach flood risk has also been identified onsite. Although these are deemed low risk due to

the nature of the proposals.

The drainage strategy involves the installation of some new drainage and the reuse of part of the existing drainage

network including the outfall to the river. The CCTV survey reported this pipework is in good condition, suitable for

reuse.

SuDS in the form of Swales and filter drains are included as part of the proposals which will both slow rainwater and

encourage infiltration. Additionally, as the proposals involve an increase in soft landscaping area across the site, the peak

surface water outflow from the site will be reduced, resulting in a benefit to downstream flood risk.
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1. INTRODUCTION

Graphic Structures Limited have been appointed by the Royal Borough of Kingston Upon Thames to produce a Flood

Risk Assessment (FRA) to support a detailed planning application for their proposals adjacent the River Thames at

Eagle Brewery Wharf, Kingston Upon Thames.

The purpose of this report is to assess the risk of flooding at the proposed site and will review any impacts the

development will have with regards to flood risk to surrounding properties. The report will also outline the approach

taken with regards to the below ground drainage proposals, it evaluates the selection of SuDS devices utilised and

demonstrates how the surface water disposal hierarchy has been followed.

This report has been produced in compliance with the NPPF, NPPG and Kingston Upon Thames Local Plan policies, as

well as Kingston Upon Thames’s Strategic Flood Risk Assessment (SFRA) 2021 and Surface Water Management Plan

(SWMP) 2011.

2. DEVELOPMENT DESCRIPTION

2.1 Site Location
The site is situated on the Eastern side of the River Thames and is approximately 0.5km South-West of Kingston Station.

The National Grid reference for the site is TQ 17757 69035.

The site is bounded to the North by the outdoor beer garden of the Ram pub, a carpark to the East and residential

properties to the South.

2.2 Existing Site
The site is currently used as a public open space which is mostly covered by hardstanding along with an assortment of

benches and bins.

Figure 1 – Development Site Location
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A topographical survey of the existing site was undertaken in February 2023; refer to Appendix 1 for details. This shows

that the site itself is relatively flat with levels varying from 6.91 AOD to 7.44 AOD with varying fall directions. The survey

shows that the site itself is raised relative to surrounding areas. The existing levels along the river edge are lower both

upstream and downstream.

The total area of the existing site is approximately 890m2, which includes 180m2 soft landscaping. The existing

impermeable area of the site is measured as 710m2.

A desk study report has been undertaken by Southern Testing, dated September 2023 which can be found in Appendix

7. This reported that based on BGS maps the expected ground conditions are alluvium over the Langley Silt Member

over London Clay. Nearby historic borehole records (including one onsite) also suggest that the geology includes some

surface gravels and chalk at depth, as shown in Figure 2 below.

Figure 2 – Nearby Historic Borehole Records

The Lead Local Flood Authority (LLFA) responsible for all flood risk matters that do not relate directly to designated Main

Rivers, is the Royal Borough of Kingston Upon Thames. The Statutory Sewerage Undertaker for the area is Thames Water.

The NPPF includes guidance on flood vulnerability classification dependent on the use of the existing site. Consulting

this, the site can be classified as ‘water compatible development’ due to its public open space designation.
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2.3 Proposed Development
The proposals involve refreshing the public realm with and an increase in the soft landscaped area. Both surface level

and raised planting beds are proposed along with new bench features. An extract of Farrer Huxley’s proposed site plan

can be seen in Figure 3, which can be found within Appendix 2.

Figure 3 – Proposed Site Plan

New drainage is proposed as part of the works which involves some changes to site levels to achieve falls. The proposed

site drainage and SuDS are discussed in Section 6. The proposed area of soft landscaping is increased to approximately

310m2, with approximately 580m2 of the site impermeable.

The proposed works also involve removing the raised river wall adjacent the site. The implications of any associated

increase in flood risk is discussed in Section 5.

The NPPF flood vulnerability classification of the development is classified as ‘water compatible development’ due to its

public open space designation. This means the new development achieves sane flood vulnerability classification as the

existing site.
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3. FLOOD RISK

The risk of flooding at the development site has been assessed for the following sources:

 Rivers & Seas

 Surface Water (Overland Flow)

 Sewers

 Groundwater

 Artificial Water Bodies

The following sections of this report evaluate each source of flood risk in relation to the development proposals, using

data provided by both the GOV.uk website and the Kingston Upon Thames Strategic Flood Risk Assessment (SFRA) 2021.

The SFRA shows the site is not located within a critical drainage area, although there is one approximately 50m to the

East of the site.

3.1 Flood Risk from Rivers & Sea
Flood Zone information published by Environment Agency shows that the development site is located within Flood

Zones 2 and 3 as shown in Figure 4 below.

Figure 4 – EA Flood Risk: Rivers & Seas
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The site is bounded by the River Thames to the West. The river adjacent the site is non tidal as Teddington Lock is located

around 2km downstream from the site. The EA have advised that a 100-year (+35% climate change) flood level of 8.52

AOD occurs onsite. Based on the range of levels recorded by the topographic survey (6.91-7.44) this would result in

flood depths of 1080mm to 1610mm onsite.

The Hogsmill River, a minor tributary, joins the Thames around 100m downstream of the site.

The implications of the development on the displacement of modelled flood water are discussed within Section 5.

After review of the relevant information, this site is considered to be at a medium risk of flooding from rivers and seas.

3.2 Flood Risk from Surface Water (Overland Flows)
Figure 5 has been taken from the SFRA online maps. This shows that the site is located within an area which has a low

risk of surface water flooding. There is a flood flow route for the 1 in 1000-year event which runs through the

neighbouring beer garden to the North of the site.

Figure 5 – GOV.uk Flood Risk: Surface Water

After review of the relevant information, this development is considered to be at a low risk of flooding from surface

water.
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3.3 Flood Risk from Sewers
Public sewer records have been obtained from Thames Water; refer to Appendix 4 for details. Records show that there

are no public sewers within the site although are foul and surface sewers running under the High St to the East, refer to

Section 6 for a summary.

Thames Water are responsible for operating and maintaining their sewer infrastructure, therefore the likelihood of

surcharge due to blockages is generally expected to be low. Sewer flooding history has also been obtained from Thames

Water, which confirms that there have been no reported incidents of flooding in the vicinity of the site due to public

sewer surcharge.

After review of the relevant information, this development is considered to be at a low risk of flooding from sewers.

3.4 Flood Risk from Groundwater
The SFRA groundwater flooding map indicates the site may be susceptible to flooding. An extract of the map is shown

in Figure 6.

Figure 6 – Kingston Upon Thames SFRA: Areas at Risk of Flooding from Groundwater

As discussed in Section 2.2 the site is raised relative to surrounding areas which mitigates the risk of this form of flooding.

Furthermore, no significant depth of open cut excavation to facilitate construction is expected.

After review of the relevant information, this development is considered to be at a low risk of flooding from

groundwater.
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3.5 Flood Risk from Artificial Water Bodies
Figure 7 has been taken from the GOV.uk flood risk maps. This shows that the development site is located within an area

of flooding generated by the residual risk of a reservoir breach.

Figure 7 – GOV.uk Flood Risk: Reservoirs – Extent of Flooding

All large reservoirs are regularly inspected by the Environment Agency and essential maintenance works carried out.

Reservoir flooding is very unlikely to occur and it is recorded that no loss of life has been caused from this flood

source since 1925.

There are no historical reports of any flood events caused by any other artificial sources, such as water mains, in the

vicinity of the site.

After careful consideration of the relevant information, this development is considered to be at a low risk of flooding

from artificial water bodies.
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4. SEQUENTIAL AND EXCEPTION TEST

4.1 Sequential Test
It is a requirement for the development to receive confirmation from the LLFA of passing the sequential test (and

exception test if required) before planning consent is granted.

Paragraph 158 of the NPPF states; “The aim of the Sequential Test is to steer new development to areas with the lowest

probability of flooding. Development should not be allocated or permitted if there are reasonably available sites

appropriate for the proposed development in areas with a lower probability of flooding. The Strategic Flood Risk

Assessment will provide the basis for applying this test. A sequential approach should be used in areas known to be at

risk from any form of flooding.”

Figure 8: Application of Sequential Test, www.gov.uk

Figure 8 illustrates the application of the sequential test. The site is located within Flood Zones 2 and 3, therefore, the

exception test is required.

4.2 Exception Test
The exception test is a method to demonstrate and help ensure that flood risk to people and property will be managed

satisfactorily, while allowing necessary development to go ahead in situations where suitable sites at lower risk of

flooding are not available. Figure 9 shows the requirements for an exception test to be carried out with regards to flood

vulnerability and flood zone.
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Figure 9: Exception Test Requirements, www.gov.uk

For the exception test to be passed, the following criteria needs to be met as set in NPPF paragraph 160;

“The application of the exception test should be informed by a strategic or site-specific flood risk assessment,

depending on whether it is being applied during plan production or at the application stage. For the exception

test to be passed it should be demonstrated that:

(a) the development would provide wider sustainability benefits to the community that outweigh the flood

risk; and

(b) the development will be safe for its lifetime taking account of the vulnerability of its users, without

increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.”

The first requirement of the exception test is passed by the LLFA providing written confirmation that the site passes the

sequential test.

This FRA aims to satisfy the second requirement of the exception test by demonstrating that the development will be

safe for its lifetime taking account the vulnerability of the users without increasing offsite flood risk.
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5. FLOOD RISK MANAGEMENT

5.1 EA liaison
The EA have been consulted from an early stage of design for this development due to the proximity to the River Thames

as well as the flood risk onsite. Below is a timeline of correspondence with the EA which can be found in Appendix 3.

 7th March 2023 – Graphic Structures flood levels request sent to EA

 4th April 2023 – EA response to flood level request

 25th April 2023 – Enquiry email sent by Farrer Huxley to EA

 21st June 2023 – EA response to Farrer Huxley

 25th July 2023 – Time charged advice agreement between Kingston Council and EA set up

 11th August 2023 – Kingston queries sent to EA

 1st September 2023 – EA initial charged advice response

 2nd November 2023 – Kingston further queries sent to EA

 19th December 2023 – EA further charged advice response

5.2 Fluvial Flood Level
As discussed in Section 3.1, the EA have advised that a 100-year (+35% climate change) flood level of 8.52 AOD occurs

onsite. Based on the range of levels recorded by the topographic survey (6.91-7.44) this would result in flood depths of

1080mm to 1610mm onsite during this event.

5.3 Flood Compensation
The EA have advised that the effect of floodwater displacement is considered as part of the application. The proposals

involve the addition of raised planting beds around the site, one of which is located partly within an area of Flood Zone

3 at the North of the site. Figure 10 shows an extract from a sketch showing an overlay of the proposals with the flood

map which can be found in Appendix 5.

Figure 9: Flood Map Overlay with Proposals
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It has been calculated that the raised planting bed would displace 8.8m3 of floodwater during the 1 in 100-year fluvial

flood event which the EA flood map for planning is based on.

In order to mitigate the displaced floodwater, swales are included within the design to provide flood storage.

Furthermore, generally the proposed site levels are set lower than existing which provides further storage for floodwater.

Calculations included on the sketch show that the flood storage volume provided by these swales plus the general

reduction of site levels will more than account for the floodwater displaced by the raised planting bed. The swales

provide a combined additional volume of 6.4m3, and the hardstanding area analysed provides 9.4m3 of compensatory

storage. It is important to note that as only a small area of hardstanding has been analysed, the flood storage added as

a result of the development will be greater.

Therefore, the proposals will not lead to a net increase in floodwater displaced from the site, not contributing to any

increase in flood risk offsite.

5.4 River Wall Height Reduction
Proposals involve lowering the river wall adjacent the site to sit flush with existing site levels. From the existing river wall

levels, it is evident this will not increase flood risk as the upstream and downstream river wall levels are lower than the

levels of the site itself.

Figure 9: Existing River Wall Levels

Furthermore, the proposals will not result in any change to existing fluvial flood mechanisms given a breach would occur

both upstream and downstream of the site before river levels reach those of the site.
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6. DRAINAGE & SUDS

6.1 Existing Drainage
Public sewer records have been obtained from Thames Water; refer to Appendix 4 for details. An extract of the asset

plan has been shown in Figure 10 below shows there are no public sewers within the site itself although are foul and

surface sewers running under the High St to the East

Figure 10 – Thames Water Sewer Records

A CCTV drainage survey of the existing drainage within the site has been undertaken on site by Spatial Dimensions,

dated July 2023. Figure 11 shows on extract from the CCTV survey plans have been included within Appendix 6.
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Figure 11 – Existing Site Drainage

The survey recorded minor surface water runs which pick up existing drainage channels and gullies within the site. An

existing 150mm diameter outfall to the Thames through the river wall was found at the Northwest corner of the site.

The survey also confirmed that there are no public sewers crossing the site.

There were no live offsite connections from third party land picked up by the CCTV survey.
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6.2 Proposed Drainage
Refer to Figure 12 for the Preliminary Drainage Plan which can be found in Appendix 5.

Figure 12 – Proposed Drainage

The strategy involves the installation of some new drainage and the reuse of part of the existing drainage network

including the outfall to the river. The CCTV survey reported this pipework is in good condition, suitable for reuse.

The use of sustainable drainage techniques (SuDS) are included in the proposals to control storm water as close to the

source as possible and reduce both the onsite and offsite flood risk from the development’s surface water flows. Swales

have been included within the design which serve a dual function of draining areas of hardstanding and providing

compensatory flood storage as described earlier in Section 5.1. A filter (or French) drain is included at the North of the

site.

It is expected that the underlying soil will have a degree of infiltration due to the presence of a layer of gravel within the

historic borehole recorded onsite. However, total disposal of surface water from the site is deemed very unlikely due to

the relatively impermeable alluvium and Langley silt formations. The swales and filter drains will encourage infiltration

as well as slowing surface water leading to reductions in peak flows from the site.

As there will be a net decrease in impermeable area and associated peak surface flows offsite, it is understood that there

is no requirement to agree consent for reuse of the existing outfall.
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7. CON CLUSION

Flood Zone information published by Environment Agency shows that the development site is located within Flood

Zones 2 and 3, at risk of flooding from the adjacent River Thames.

The EA have advised that a 100-year (+35% climate change) flood level of 8.52 AOD occurs onsite. Based on the range

of levels recorded by the topographic survey (6.91-7.44) this would result in flood depths of 1080mm to 1610mm onsite.

The development proposals involve the displacement of small volumes of floodwater due to a raised planting bed being

partly within the Flood Zone 3 area at the North of the site. The development provides compensatory flood storage

through the addition of swales and general reduction of levels around the site. The compensatory flood storage provided

exceeds the volume of floodwater displaced.

Proposals involve lowering the river wall adjacent the site to sit flush with existing site levels. Reviewing the surrounding

existing river wall levels, it is evident this will not increase flood risk as the upstream and downstream river wall levels

are lower than the levels of the site itself.

Groundwater and reservoir breach flood risk has also been identified onsite. Although these are deemed low risk due to

the nature of the proposals.

The drainage strategy involves the installation of some new drainage and the reuse of part of the existing drainage

network including the outfall to the river. The CCTV survey reported this pipework is in good condition, suitable for

reuse.

SuDS in the form of Swales and filter drains are included as part of the proposals which will both slow rainwater and

encourage infiltration. Additionally, as the proposals involve an increase in soft landscaping area across the site, the peak

surface water outflow from the site will be reduced, resulting in a benefit to downstream flood risk.
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Appendix 1 – Topographical Survey





EAGLE BREWERY WHARF

230350-GSL-XX-XX-RP-C-0001 – FLOOD RISK ASSESSMENT

FEB 2023 VERSION 4 PAGE 21 OF 26

Appendix 2 - Architect Site Plans
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· All works within the RPAs of the existing trees to be hand

dug and in accordance with BS5837:2012 and supervised
by an qualified aboriculturist and follow instructions in the
AIA and AMS.

· All levels to be retained within the RPA's of existing trees.
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Trees

T1 : Tree along the river
Liquidamber styraciflua
Girth: 20-25cm

PL1 - Raised planters
Structural grasses, biodiverse
shrubs and seasonal perennials.
Seasonal bulb planting for winter interest

Existing trees retained

Root protection area - RPA

Existing tree to be removed

T7: Trees to green edge
Corylus avellana - multi stem
Height: 2.5-3.0m

G1 -  Green Edge
Shade resistant flowering lawn

PL3 - Shrub / hedge planting to private car park
Biodiverse deciduous and evergreen hedge planting

T4-T6: Trees to raised planters (multi stem)
T4: Pinus sylvestris
Height: 2-2.5m
T5: Acer campestre
Height: 1.5-2.0m
T6: Amelanchier lamarckii
Height: 1.5-2.0m

Planting

KEY

Site Boundary

T2 : Tree group in hard landscape
Ginkgo biloba
Girth: 20-25cm

T3: Evergreen specimen tree
Pinus nigra
Girth: 20-25cm

PL4 - Swales
Pockets of damp tolerant grasses and perennials
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NOTES:
· All works within the RPAs of the existing trees to be hand

dug and in accordance with BS5837:2012 and supervised
by an qualified aboriculturist and follow instructions in the
AIA and AMS.

· All trees to be planted with irrigation and aeration pipes,
underground guying and root barriers against surrounding
hard landscape and buildings.

· All levels to be retained within the RPA's of existing trees.
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Appendix 3 – Environment Agency Correspondence









A flood risk assessment would be required to support the application, although the
level of detail with depend on the scale and nature of the proposal. We would
not expect to see a large assessment for this proposal. The assessment needs to
focus on baseline flood risk e.g. site in the Flood Zones, state the design flood level
from the detailed modelling 1% flood with 35% allowance (8.52m AOD), set out the
structures proposed and volume calculation, set out mitigation measures to address
loss of floodplain storage.

Biodiversity
We believe from the submitted information that currently Eagle Wharf Brewery is an
informal seating area on the riverside, with, mainly, wooden benches scattered
around. We welcome the scheme to improve this area for the public enhancing the
soft landscaping of this by planting trees, shrub and hedge planting. As confirmed
there are to be no work to the river wall.

With reference to the soft landscaping plan, we are unsure what the dotted area is, in
the middle of the shrub/hedge planting, for example. Please can you confirm?

Overall, we’re very supportive of the idea to enhance this area. I can see that the key
on the Soft Landscape Plan shows meadow turf, which seems to relate to a very
small area on the plan. We would recommend that to make the meadow/wildflower
area more of a feature. The current proposals will make the area much more
aesthetically pleasing but it will still be in a predominantly concreted area and a
wildflower area will be very beneficial for pollinators (in addition to the raised planters
that could also provide some value for pollinators depending on the species planted).
All planting (trees/hedges etc) should be native species, ideally of local provenance.
A mixed species hedge, rather than a monoculture/low species hedge, would also be
preferable.

Regarding lighting we would request no additional lighting of this area directly next to
the river. Would be supportive if you are considering a more sensitive lighting
strategy.

Environmental permit - advice to applicant
The Environmental Permitting (England and Wales) Regulations 2016 require a
permit to be obtained for any activities which will take place:

• on or within 8 metres of a main river (16 metres if tidal)
• on or within 8 metres of a flood defence structure or culverted main river (16

metres if tidal)
• on or within 16 metres of a sea defence
• involving quarrying or excavation within 16 metres of any main river, flood

defence (including a remote defence) or culvert
• in the floodplain of a main river if the activity could affect flood flow or storage

and potential impacts are not controlled by a planning permission

For further guidance please visit https://www.gov.uk/guidance/flood-risk-activities-
environmental-permits or contact our National Customer Contact Centre on 03708
506 506. The applicant should not assume that a permit will automatically be
forthcoming once planning permission has been granted, and we advise them to
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Appendix 4 – Thames Water Maps
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Appendix 5 – Graphic Structures Drawings



NOTES:

1. This drawing is to be read in conjunction with all relevant contract
documentation from the design team, with any conflicting information to
be brought to the attention of Farrer Huxley in writing before
commencing on site.

2. The contractor is to check and verify all levels and dimensions before
construction.  Any discrepancies are to be brought to the attention of
Farrer Huxley in writing before commencing on site.

3. All dimensions in mm, unless otherwise stated.

4. Do not scale from this drawing.

5. All sub base and concrete design and specification to engineer's
details. All diagrams provided here are purely indicative.

6. Waterproofing of any element to be specified by others.

7. All proprietary products shall be installed in accordance with
manufacturers written instructions.

8. Plant numbers are an indication only and plants should be ordered to
suit site areas in accordance with scheduled plant densities.

9. Any proposed plant substitution shall be agreed with the landscape
architect prior to ordering.

NOTES:

1. This drawing is to be read in conjunction with all relevant contract
documentation from the design team, with any conflicting information to
be brought to the attention of Farrer Huxley Associates in writing before
commencing on site.

2. The contractor is to check and verify all levels and dimensions before
construction.  Any discrepancies are to be brought to the attention of
Farrer Huxley Associates in writing before commencing on site.

3. All dimensions in mm, unless otherwise stated.

4. Do not scale from this drawing.

5. All sub base and concrete design and specification to engineer's
details. All diagrams provided here are purely indicative.

6. Waterproofing of any element to be specified by others.

7. All proprietary products shall be installed in accordance with
manufacturers written instructions.

8. Plant numbers are an indication only and plants should be ordered to
suit site areas in accordance with scheduled plant densities.

9. Any proposed plant substitution shall be agreed with the landscape
architect prior to ordering.
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NOTES:
· All works within the RPAs of the existing trees to be hand

dug and in accordance with BS5837:2012 and supervised
by an qualified aboriculturist and follow instructions in the
AIA and AMS.

· All levels to be retained within the RPA's of existing trees.

Part of proposed raised
planting bed within FZ3
area. Hence displacing
1 in 100 year fluvial
event floodwater

Note existing trees
retained at Southeast
of site.
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NOTES:

1. This drawing is to be read in conjunction with all relevant contract
documentation from the design team, with any conflicting information to
be brought to the attention of Farrer Huxley in writing before
commencing on site.

2. The contractor is to check and verify all levels and dimensions before
construction.  Any discrepancies are to be brought to the attention of
Farrer Huxley in writing before commencing on site.

3. All dimensions in mm, unless otherwise stated.

4. Do not scale from this drawing.

5. All sub base and concrete design and specification to engineer's
details. All diagrams provided here are purely indicative.

6. Waterproofing of any element to be specified by others.

7. All proprietary products shall be installed in accordance with
manufacturers written instructions.

8. Plant numbers are an indication only and plants should be ordered to
suit site areas in accordance with scheduled plant densities.

9. Any proposed plant substitution shall be agreed with the landscape
architect prior to ordering.
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Appendix 6 – CCTV Survey Plans

Full document can be provided upon request.
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A INTRODUCTION

1 Au th ority

Our authority for carrying out this work is contained in our project order form from Paul Cohoon of Royal Borough of
Kingston upon Thames dated 26th July 2023 (Q230894).

2 Location

The site is located on the eastern bank of the River Thames; approximately 0.5km south west of Kingston Railway
Station. The approximate National Grid Reference of the site is TQ 17757 69035. The site location is indicated on
Figure 1 within Appendix A.

3 Proposed Construction

It is proposed to renovate the existing area of public open space. At this stage the final design is unknown.

For the purposes of the contamination risk assessment, the proposed development land use is classified as Public
Open Space (park), CLEA Model Ref [1] / C4SL Report Ref [2].

The gas sensitivity of the proposed development is rated as Low CIRIA C665 Ref [3].

4 Object

This is a Phase 1 Desk Study and Walkover.

The object of the investigation was to assess the likely nature and extent of soil, groundwater and soil gas
contamination on the site.

5 Scope

This report presents our Desk Study findings, and our interpretation of these data.

A UXO risk assessment was not requested within our brief for the investigation.

The Desk Study has been completed with reference to BS 5930 Ref [4] and BS 10175 Ref [5].

The findings and opinions conveyed via this Desk Study report are based on information obtained from a variety of
sources as detailed within this report, and which Southern Testing Laboratories Ltd. believes are reliable.
Nevertheless, Southern Testing Laboratories Ltd. cannot and does not guarantee the authenticity or reliability of the
information it has obtained from others.

The Desk Study was conducted and this report has been prepared for the sole internal use and reliance of Royal
Borough of Kingston upon Thames and their appointed Engineers.  This report shall not be relied upon or transferred
to any other parties without the express written authorisation of Southern Testing Laboratories Ltd.  If an unauthorised
third party comes into possession of this report they rely on it at their peril and the authors owe them no duty of care
and skill.

The recommendations contained in this report are made in respect of the particular context of the investigation as
described in the report and may not be appropriate to alternative development schemes. This report should be
considered in its entirety and Southern Testing Laboratories Ltd accepts no responsibility for and excludes liability in
respect of any omission or alteration made by others, and any use of the report for any purpose other than that for
which it was produced.
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B DESK STUDY AND WALKOVER SURVEY

6 Desk Study

A Desk Study has been carried out.  Reference has been made to the following information sources.

 Online Geological Maps Ref [6] & Ref [7]

 Aerial Photographs

 Historical Ordnance Survey Maps

 Environmental Databases

 BGS Online Historical Borehole Records Ref [8]

 Search on Local Authority Planning Portal for planning history

 UK Radon Ref [9] and BRE Radon Ref [10]

 Google Earth (for old aerial photographs)

The environmental databases search report compiled for this Desk Study contains site-specific environmental data
drawn from data sets that comprise publicly available information together with data from third parties, some of which
is under review. Accordingly, Southern Testing Laboratories Limited does not warrant its accuracy, reliability or
completeness.

The full report is included in Appendix C and D, a summary of the salient features is included in the following sections
of this report.

6.1 Geology

The British Geological Survey Map No 270 (South London, 1998) indicates that the site geology consists of Alluvium
over Langley Silt Member over London Clay.

6.1.1 Alluvium

Alluvium is a geologically recent deposit found in association with watercourses.  It is typically soft to firm normally
consolidated, compressible silty clay, but can contain layers of silt, sand, peat and basal gravel. A stronger,
desiccated surface zone may be present.

Running sand or silt may be encountered. Excavations are often unstable. Bottom heave may be encountered in
clayey soils below 3 m.

It is inherently variable and rapid lateral transitions in soil type should be anticipated.

6.1.2 Langley Silt Member

The Langley Silt Member is a Brickearth (loess deposit); a recent deposit which is so called as it is suited to brick
manufacture.  It is predominantly an aeolian deposit; formed during cold, dry climatic conditions. There is evidence
that brickearth has been reworked as part of ‘sheet flooding’ which helped incorporate flint gravels into the deposit.
Brickearth consists mainly of ferruginous silty clay, which is often sandy and may contain some finely divided chalk,
scattered flints and gravelly seams, or other locally derived material.  It is usually poorly consolidated and may contain
numerous hollow root tubes and worm burrows.
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6.1.3 London Clay

The London Clay mainly comprises blue-grey or grey-brown fissured clay and silty clay, which weathers to brown
near the surface.  It commonly contains thin courses of carbonate concretions (‘cementstone nodules’), selenite
crystals and disseminated pyrite. It also includes a few thin beds of shells and fine sand partings or pockets of sand,
which commonly increase towards the base and towards the top of the formation.

Although slopes will stand in the clay at steep angles in the short term, the long-term stable slope angle is about 7o
for grassed, or cleared slopes, and a few degrees more for wooded slopes.

This formation is known to contain pyrite.

6.2 Historical Borehole Records

A search of previous exploratory hole records both from the online British Geological Survey database (BGS) [8] and
Southern Testing in-house records, revealed four records within the near vicinity of this site, three from the BGS1 source
and one from the STL source.

BH
Reference

Final Depth
(mbgl)

Distance from site
(m) & Direction Remarks

TQ16NE10 152 On site
2.44m Made Ground over 1.22m gravel over 97.23m
clays over 6.1m sands over 45m chalk and flint.
Groundwater level was not recorded in this borehole.

TQ16NE76 7.61 58 south
3.35m sand over 3.36m sand and gravel over 0.91m
clays with groundwater encountered at 3.66m.

STL 1308 8.00 160 north
1.70m fill over 1.0m gravel over 0.2m silt over 2.6m
sand and gravel over 2.5m clay. Groundwater was
encountered at 2.30m.

TQ16NE102 15.10 180 east
0.1m blacktop over 2.2m made ground over 2.5m
sandy gravel over 9.0m silty clay. Groundwater was
not encountered.

6.3 Geological Hazards and Mining Activities

Data from various sources relating to potential geological hazards at the site are summarized below. The Hazard
Potentials listed for the BGS data are as presented in the Envirocheck report, derived from various generic BGS
sources, which are not considered as site-specific. It is important that this information is considered in context of the
actual site topography, ground conditions encountered during future investigation, and development proposals.

Data Source Hazard
Hazard

Potential
to Site

Remarks

BGS

Potential for Collapsible
Ground Stability Hazard

Very Low

Potential for Compressible
Ground Stability Hazard

High

Potential for Ground
Dissolution Stability Hazard None

Potential for Landslide
Ground Stability Hazard

Very Low

Potential for Running Sand
Ground Stability Hazard

Low

1 BGS records accessed 28th July 2023
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Data Source Hazard
Hazard

Potential
to Site

Remarks

Potential for Swelling or
Shrinkage Clay Ground
Stability Hazard

Moderate

Shallow Mining Hazard None

BGS recorded mineral site None

ARUP [Ref [11] ] Mining Instability None None identified within 5km of the site.

CCS [Ref [12] ]

KURG [Ref [13] ]
Underground Openings Low Nearest 560m SE localised subsidence.

PBA Natural & Mining Cavities None

6.4 Radon Risk

With reference to the Envirocheck report, UK Radon Ref [9] and BRE Radon Ref [10] guidance: no radon protection
is required on this site.

6.5 Hydrology and Hydrogeology

Data from the Environment Agency and other information relating to controlled waters is summarised below.

Data Remarks

Possible
Hazard to/from

Site

(Y/ N)

Aquifer
Designation

Superficial
Deposits

Secondary Undifferentiated (Alluvium) Y

Bedrock Unproductive Strata (London Clay) N

Groundwater Vulnerability Medium vulnerability Secondary Aquifer Y

Abstractions

Surface
Water

Nearest 601m N Heat pump N

Groundwater Nearest 655m N Pollution remediation N

Source Protection Zones None identified N

Surface Watercourses River Thames adjacent to western site boundary Y

Groundwater Flood Risk
The site is not shown within an area mapped as being at
risk. N

Surface Water Flood Risk* The site is shown adjacent to an area mapped as being at
low risk.

Y

Marine / Fluvial Flood Risk*
The site is shown within an area mapped as being at risk
of Extreme Flooding (Zone 3). Y

Reservoir Flood Risk*
The site is not shown within/adjacent to an area mapped
as being at risk. N
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Data Remarks

Possible
Hazard to/from

Site

(Y/ N)

Discharge Consents

121m SW 1962 Effluent discharge into River Thames

(revoked)

219m S 1966 Cooling water into soakaway (revoked)

221m E 2019 Storm sewage into Hogsmill River (revoked)

370m E 1989 Other matter into Hogsmill River (revoked)

402m S 1989 Treated sewage into River Thames

430m N 1982 Other matter into River Thames (revoked)

462m W 1995 Sewage onto land/gravel

N

N

N

N

N

N

N

* These sections are provided for information only, this report does not constitute a formal flood risk assessment and
specialist advice should be sought in relation to potential flooding issues.

The River Thames is located adjacent to the western boundary of the site; flowing northwards.

The site is recorded to be located on Alluvium which is classified as a Medium Vulnerability Secondary
Undifferentiated Aquifer. The underlying Langley Silt and London Clay bedrock is of low permeability, and is
classified as unproductive strata. The shallow groundwater (within the Alluvium/Langley Silt) will be at potential risk
from mobile contaminants arising from both an onsite source, and through migration from off-site sources.
Groundwater flow is anticipated to be in a westerly/north-westerly direction across the site, towards the River
Thames.  Therefore, the site will be at risk from the migration of mobile contaminants located to the south and east.

The banks of the River Thames are canalised and therefore this will prevent the lateral migration of any potentially
mobile contamination into the River Thames. The site is mapped within an area at risk from extreme flooding.
Appropriate flood measures should therefore be considered for any future proposals on this site.

6.6 Historical OrdnanceSurvey Maps

Copy extracts of historical Ordnance Survey plans dating from 1850 to 2023 were obtained and are presented in
Appendix C. A summary of the salient features is presented below.

The 1850 map shows that the site was situated within an urban area on the eastern bank of the River Thames. The
map does not specifically identify the layout of buildings on site or in the vicinity. In 1868, a brewery is mapped onsite
with several associated buildings. The site is mapped as a brewery until 1934. Aerial photography from Google Earth
shows it is present in 1945. Between 1956 and 1969, the site is mapped as a coal yard and wharf. The site is then
mapped as public amenity space as it is in 2023.

The surrounding area has a similar history of use as the site, comprising industrial/commercial land uses, which were
gradually replaced by more commercial premises.

Surrounding land uses shown on the mapping include a saw mill approximately 40m to the south of the site in 1868,
with a distillery approximately 60m to the north east and a tannery approximately 200m to the north.

The saw mill is mapped until 1898, then mapped as a dry cleaners in 1907. A gantry crane is mapped in place of the
buildings between 1956 and 1969. Buildings are mapped in this location from 1986 onwards.

The distillery building is mapped until 1956. From 1969 onwards, it is mapped as a police station.

The tannery 226m to the north of the site is mapped until 1956. It is then shown to be a car park between 1969 and
1991. Aerial photography from 1999 shows it to be a series of commercial buildings. A cinema is mapped
approximately 50m north of the site between 1934 and 1969. Between 1986 and 1991 it is mapped as a car park.
Aerial photography from 1999 shows a construction site. As of 2023, it is a theatre.
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6.7 Environmental Databases

Data Source
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Details
Possible
Hazard to
Site (Y/N)

Historical Industrial Land
Use

(within 500m of the site)

0

0

45

53

70

88

90

93

226

344

376

380

438

-

-

SE

S

NE

N

NE

SE

N

E

N

N

N

1899 – 1949 Brewing and Malting

1907 Tank associated with brewery

1907 Gas (furnace)

1898 Sawmill

1907 Gas (distillery)

1907 Gas (garage)

1907 Fuel storage (petrol)

1907 Gas (garage)

1899 Leather tanning

1871 Military land

1987 Sawmill

1938 – 1987 Transport

1987 Transport

Y

N

Y

Y

N

N

N

Y

N

N

N

N

N

Current Industrial Land Use

(within 500m of the site)

127

226

232

399

419

447

455

458

E

NE

E

N

NE

E

N

N

Waste disposal services

Perfume supplier

Food products

Distillery

Perfume supplier

Stained glass

Cosmetic manufacture

Cladding supplier

N

N

N

N

N

N

N

N

Current and Historical
Landfills - - None identified within 1km of the site N

Potentially Infilled Land

(within 500m of the site)

361

374

379

NW

SE

NW

1872 Unknown infilled water body

1920 Unknown infilled water body

1920 Unknown infilled water body

N

N

N

Fuel Sites

(within 1km of the site)

239

906

S

S

Garage (obsolete)

Garage (obsolete)

N

N

Pollution Incidents

(within 250m of the site)

28

61

83

99
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133
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SE

NE

NE

E

E

S

S

N

N

N

1997 Unknown sewage

Unknown oils

1998 Unknown oils

1990 Unknown sewage

1991 Unknown chemicals

1998 General pollutant

1992 Unknown oils

1994 Miscellaneous

Unknown oils

1991 Unknown oils

N

N

N

N

N

N

N

N

N

N

IPPC/LAPPC Authorisations

(within 1km of the site)

605

632

876

NE

NW

S

Dry cleaning

Dry cleaning

Waste oil burners

N

N

N
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Data Source
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Details
Possible
Hazard to
Site (Y/N)

Hazardous Substances
Consents

(within 1km of the site)
765 NE Nearest: Flammable gas N

Sensitive Land Uses

(within 250m of the site)

0

238

-

W

Nitrate vulnerable zone

Site of Special Scientific Interest

N

N

The site has had a history of use as a brewery, followed by use as a coal yard. This presents a potential contamination
risk within the underlying Made Ground and groundwater. It is possible that contaminants from potential historical
sources upstream from the site (to the south and east), such as the saw mill, may have migrated onto the site.

The current land-uses identified are unlikely to present a contamination risk to the site, as they consist primarily of
retail and commercial premises. Much of the surrounding area comprises roads and hard standings, which are likely
to have engineered drainage features. Surface water and groundwater migration is therefore considered to be
unlikely.

6.8 Planning Application History

The following applications for the site are listed on the Royal Borough of Kingston upon Thames Council’s planning
website2.

https://publicaccess.kingston.gov.uk/online-applications/spatialDisplay.do?action=display&searchType=Application

Application Number
Application

Date
Proposal Details / Comments Decision

19/03136/TCA 13/12/2019 Adjacent to northern boundary. Felling of maple tree
No
objection

18/12911/FUL 29/10/2018 Adjacent to northern boundary. Change of use to retail
unit.

Granted

19/01239/LDP 10/05/2019
Adjacent to northern boundary. Hip to gable and rear
dormer roof extension with front and side roof lights for
loft conversion.

Granted

19/01248/LDP 13/05/2019
Adjacent to northern boundary. Change of use to estate
agent Granted

21/01388/LBC 04/05/2021 Adjacent to eastern boundary. Installation of raising
bollards at entrance of car park.

Withdrawn

21/01387/LBC 04/05/2021 Adjacent to eastern boundary. Installation of raising
bollards at entrance of car park.

Granted

21/01134/CREG3 13/04/2021
Adjacent to eastern boundary. Installation of temporary
gate at entrance to car park. Withdrawn

21/01135/LBC 13/04/2021 Adjacent to eastern boundary. Installation of temporary
gate at entrance to car park.

Withdrawn

21/01458/FUL 04/05/2021 Adjacent to southern boundary. Replacement of existing
security barrier with automatic gates.

Granted

2https://publicaccess.kingston.gov.uk/online-applications/spatialDisplay.do?action=display&searchType=Application
- accessed 2nd August 2023
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None of the applications identified above are considered to present a contamination rise. Therefore the risk to the
site is considered to be negligible.

6.9 Ground Gas Risk

There are no historical or active landfill sites recorded within 1km of the site. Three areas of historical potentially
backfilled ground are shown in the environmental database.  Two of these are located on the western side of the
River Thames, and can therefore be discounted as a potential risk to the site.  The other area is located 374m to the
south-east of the site.  From the historical mapping this appears to relate to a ford which crossed Denmark Road.
This can also be discounted as a potential source of ground gases; due to its nature and distance from the site.

The site is mapped as underlain by Alluvium, with Made Ground also likely to be present given its long history of
development.  However, neither of these potential sources of ground gases are considered to be significant.

Therefore, the risk to the site from the generation and migration of ground gases is considered to be low.  Given the
sites proposed redevelopment, no further work with respect to ground gases is considered to be required.

6.10 UXO Risk Management

The agreed scope of work did not allow for either a preliminary or detailed UXO risk assessment.

6.11 Other Information Sources

A plaque was found on the quayside wall during the Walkover Survey. This denoted the history of the site, including
its previous land uses. The brewery was founded in the early 19th century and remained in use until around 1914.
After this point it was used for storage until the late 1920s, when the site was used as a coal wharf. A relief road was
proposed on site in 1971, but was later withdrawn. The site was used for temporary council offices before being used
as open space, which was renovated in 2010. A photograph of the plaque can be found in Appendix B.

7 Site Walkover Survey

A walkover survey was carried out on 11th August 2023.

7.1 General Site Description and Boundaries

The site comprised a paved road to the east and a public amenity space to the west. A footpath ran north/south
through the western end of the site, parallel to the River Thames.

The site was accessed from the High Street, via Ram Passage. There was also pedestrian access in the north
western and south western corners of the site via the aforementioned footpath.

The northern boundary was marked by the brick walls of the outside seating area associated with the adjacent café
and a pub. The western boundary was marked by the quayside wall and moorings on the River Thames. The southern
boundaries are marked by a three-storey residential building and wall surrounding associated parking and an
adjacent shop. The western boundaries are marked by double yellow lines associated with the car park adjacent to
the south west and the pavement on High Street.

7.2 Topography and Drainage

The site was generally flat, with the public amenity area being slightly raised. The footpaths sloped away from the
site to the north and south.

Engineered drainage features were identified adjacent to the River Thames, and in the car park adjacent to the south-
east.

7.3 Vegetation

An area of grass with birch trees and various bushes was identified in the south western area of the site. Raised
planters were also located in the west and northwest.

Two more trees (alder and ash) were identified growing into the quayside wall on the south western boundary of the
site.
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7.4 Buildings and Land Use on Site and Nearby

The site itself comprised a paved road to the east and public amenity space to the west comprising benches, litter
bins, raised planters and associated hard standings. Moorings with pontoons and house boats were situated on the
River Thames, adjacent to the western boundary. A café with associated outside seating, and a pub were situated
to the north-west and north-east of the site respectively.  The High Street was adjacent to the site to the east. Adjacent
to the site to the south-west was a shop and associated car park. Flats were adjacent to the site to the south.

7.5 Inaccessible Site Areas

It was not possible to view the quayside wall in detail as the pontoons adjacent to the west of the site were not
accessible.

7.6 Site Photographs

A series of photographs showing the site and associated features are included in Appendix B.

C PRELIMINARY SITE MODELS

8 Conceptual Engineering Geological Ground Model

From the Desk Study information and walkover undertaken at this site the following conceptual ground model has
been formulated.

Data Source Comments

Geology
Historical borehole records suggest that the soils underlying the site comprise Made
Ground over Alluvium over London Clay. The Made Ground is anticipated to be 2-3m
in thick, the sands/gravels 1-2m thick and the London Clay 97-98m thick.

Former Site Use

The site has had a history of industrial use in the form of a brewery followed by a coal
wharf. Contaminants associated with these land uses may still be present in the
underlying soil. Underground structures including old foundations and basements may
be encountered during any future intrusive works.

Groundwater
The site is not mapped within an area at risk of groundwater flooding. Shallow
groundwater should however be anticipated to be encountered as the site is adjacent
to the River Thames.

Surface Water
The site is mapped within an area at low risk from surface water flooding. Appropriate
flood protection measures should therefore be considered for any future proposals on
this site.

9 Conceptual Site Model

In the context of this report, the conceptual model summarises the potential pollutant linkages identified for the site
and forms the basis of the risk assessment for the site.  The preliminary model comprises the potential sources of
contamination, receptors that could be harmed and exposure pathways identified from the Desk Study and walkover
survey.  These potential linkages form the basis upon which the investigation is designed and reported.

9.1 Potential Sources of Contamination

The site has a history of industrial use and is located within an urban area.

A few potentially contaminative uses have been identified, both on site and in the locality.
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9.1.1 On-Site Sour ces

Potential Source Potential Contaminants Likely hazard to Site

Made Ground resulting
from historic uses of
the site as a  Brewery
and later a Coal
Yard/Wharf

Asbestos, Polyaromatic hydrocarbons (PAHs), metals and
petroleum hydrocarbons

Low to moderate

The site has a long history of development, as a brewery and later as a coal yard. It is likely that this would have led
to changes in the layout of the buildings on site over time, and consequently the deposition of Made Ground on the
site.  Such material is likely to contain a range of contaminants, most typically heavy metals and polyaromatic
hydrocarbons – particularly given the storage and use of coal on the site.

The brewing process would have require heat, which is likely to have been generated by coal or coke fired boilers,
potentially with oil fired boilers at a later date.

There is also a possibility that the buildings, particularly during later phases of development, may have contained
asbestos containing materials.

The date at which the site was redeveloped as an area of public open space is uncertain, but appears to have been
in the 1980’s/1990’s, with renovations taking place in 2010.  It is assumed that any gross contamination would have
been removed, particularly during the later renovation works.

9.1.2 Off -Site Sources

The site may be impacted by contamination migrating from beyond the site boundary. The following potential off-site
sources have been identified.

Potential Source Distance from
Site Boundary

Direction Potential Contaminants Likely
hazard to

Site

Car Park 0m SE Metals, PAH, BTEX, Petroleum
Hydrocarbons

Negligible

Former
sawmill/timber yard

20m S metals, fuels, preservatives,
acids/alkalis

Very Low

The nearest potential source of contamination is the car park adjacent to the site to the south east. This comprised
a paved surface with associated drainage. It is therefore likely any surface water run-off will flow into the associated
drains and not onto site. Contamination from this source is therefore considered to be negligible.

The former timber yard presents a potential, but very low, risk of contamination via migration of groundwater.
Contaminants associated with this former land use may still be present on site within the Made Ground.
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9.2 Pollutant Linkages and Conceptual Site Model Summary

The following diagram shows the potential pollutant linkages identified for the site and summarises the preliminary
conceptual model:

Denotes potential pollutant linkage not complete.
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10 Conclusions and Recommendations

The site has a history of industrial land use in the form of a brewery followed by a coal yard/wharf and offices, prior
to its current redevelopment as an area of public open space.  It is proposed to renovate the area, which will retain
its use as an area of public open space.

Contaminants associated with the historical site uses may still be present in the underlying Made Ground. Migration
of contaminated groundwater from off-site sources is also considered possible, but considered to pose a very low
risk.

Where the site is to remain under hardcover, this will break the potential pollutant linkage between any potentially
contaminated material and future site users.  However, if the new site layout includes areas of soft landscaping, it is
recommended that an intrusive investigation is undertaken in order to assess the nature and extent of any potential
contamination beneath the site.


