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Appendix A: Introduction 

A.1 Summary 
A.1.1 This document presents the appendices that accompany the 

Environmental Statement Volume 4 Acton Storm Tanks site assessment. 
A.1.2 Figures associated with the appendices are provided within a separate 

volume of figures. 
A.1.3 For consistency and ease of use Volumes 3 to 27 of the Environmental 

Statement all utilise the same appendices contents and labelling protocol.  
For these volumes the appendices are as follows: 
a. Appendix A: Introduction 
b. Appendix B: Air quality and odour 
c. Appendix C: Ecology – aquatic 
d. Appendix D: Ecology – terrestrial 
e. Appendix E: Historic environment 
f. Appendix F: Land quality 
g. Appendix G: Noise and vibration 
h. Appendix H: Socio-economics 
i. Appendix I: Townscape and visual 
j. Appendix J: Transport 
k. Appendix K: Water resources – groundwater 
l. Appendix L: Water resources – surface water 
m. Appendix M: Water resources – flood risk 
n. Appendix N: Development schedule. 

A.1.4 Where a topic has not been assessed the associated appendix does not 
include any supporting information.  Also, if a topic has been assessed but 
does not need to present any supporting information then the appendix is 
intentionally empty. 
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Appendix B: Air quality and odour 

B.1 Model verification 
B.1.1 Modelled NO2 concentrations have been plotted against monitored 

concentrations at ten diffusion tube sites (ASTM1-ASTM8, 14 and 15) and 
one continuous monitoring site (EA2) as shown in Vol 4 Figure 4.4.1 (see 
separate volume of figures).   

B.1.2 This showed that the modelled results underestimated NO2 concentrations 
by between 10% and 28%.  As the model has been optimised and no 
further improvement of the model was considered feasible (such as 
reducing vehicle speeds or using different pollutant backgrounds, etc), a 
model adjustment factor was therefore deemed necessary.   

B.1.3 To derive the adjustment factor, modelled road NOX concentrations were 
plotted against calculated monitored road NOX concentrations (see Vol 4 
Plate B.1 below).  An adjustment factor of 2.09 was calculated for 
adjusting modelled roadside NOX concentrations, in accordance with 
LAQM.TG(09)1 and subsequently applied.  PM10 monitoring data were 
available from one site and were compared with the modelled 
concentration.  The model underestimated concentrations by 10%.  An 
adjustment factor of 2.77 was calculated for adjusting modelled roadside 
PM10 concentrations, in accordance with LAQM.TG(09), and subsequently 
applied.  

B.1.4 Applying the NOX adjustment factor and then calculating NO2 
concentrations, as shown in Vol 4 Plate B.2, provides better overall 
agreement between actual and predicted data.  The subsequent linear 
regression calculation for monitored versus modelled total NO2, as shown 
in Vol 4 Plate B.3, indicated that nine of the eleven modelled 
concentrations were within 10% of the measured value and all are within 
25% of the modelled value. 
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Vol 4 Plate B.1  Air quality - monitored road NOX vs. modelled road NOX 
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Vol 4 Plate B.3  Air quality – total monitored NO2 vs. total adjusted modelled 
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Appendix C: Ecology – aquatic  

C.1 Introduction 
C.1.1 Construction and operational effects assessments at this site for this topic 

do not require the provision of any supporting information, so this 
appendix is intentionally empty. 
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Appendix D: Ecology – terrestrial  

D.1 Notable species survey report 

Introduction 
D.1.1 A Phase 1 Habitat Survey was carried out on 26 November 2010 at the 

Acton Storm Tanks site as shown on Vol 4 Figure 6.4.2 (see separate 
volume of figures).  Based on this, surveys for the following species have 
been undertaken: 
a. bats 
b. wintering birds 
c. reptiles. 

D.1.2 The purpose of the surveys is to determine the presence or likely absence 
of these species at and around the site. 

D.1.3 This report presents the survey findings.  The survey area for each 
species is described with reference to the habitat types identified during 
the Phase 1 Habitat Survey as having potential for notable species (paras 
D.1.5 to D.1.12).  The results from the surveys are then presented (paras 
D.1.13 to D.1.14).  The final section provides an interpretation of the 
results (paras D.1.21 to D.1.26).  Figures referred to in this report are 
contained within Vol 4 Acton Storm Tanks Figures. 

D.1.4 Information on legislation, policy and methodology can be found in Volume 
2 Environmental assessment methodology of the Environmental 
Statement.  Information on site context can be found in Section 3 of this 
volume. 

Survey area  
Bats 

D.1.5 Bats are associated with a diverse range of habitats, including woodland, 
scrub, riparian habitats and buildings.  They roost in trees and buildings 
where suitable features are present, and they commute along linear 
features such as hedgerows, watercourses and tree lines, and forage 
around vegetation such as scrub, hedgerows, grassland, trees and river 
corridors.   

D.1.6 A two stage bat survey was carried out.  The first survey was a remote 
recording (bat triggering) survey using remote Anabat™ recording 
devices.  Based on the habitat types identified during the Phase 1 Habitat 
Survey and their potential to support foraging, commuting or roosting bats, 
one location was chosen for the installation of the remote recording 
devices as shown on Vol 4 Figure 6.4.3 (see separate volume of figures).   

D.1.7 Location 1 is to the northwest of the site.  This location was selected to 
record potential bat activity associated with foraging and commuting along 
the boundary and vegetation in this area. 
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D.1.8 The bat triggering (remote recording) survey experienced an equipment 

failure on two out of the three nights of surveying.  The absence of data 
from this failure is not considered to compromise the robustness of the 
assessment.  The purpose of the bat triggering survey was to ascertain 
whether an additional dawn survey was required.  The need for this 
additional survey was triggered with the single remote recording data; 
therefore it was considered that the triggering survey effort was adequate 
in fulfilling the aim of the survey.  It considered that the data collected at 
location one and the completion of a dawn activity survey on the site 
ensures that adequate data was obtained to enable a robust assessment 
of effects to be undertaken. 
Wintering birds 

D.1.9 Wintering birds are mainly associated with aquatic habitats such as 
intertidal mudflats and marshes, marginal vegetation and wetlands, which 
they use for resting and foraging.  Some wintering bird species are also 
associated with terrestrial habitats such as scrub and grassland, which 
they use for roosting at high tide or foraging. 

D.1.10 Given the habitats on site (scrub, scattered trees and grassland) and the 
proximity of the site to the River Thames, the site was considered 
potentially suitable for wintering birds.  The survey area comprises the 
proposed development site and vegetation immediately adjacent to the 
site as shown on Vol 4 Figure 6.4.4 (see separate volume of figures). 
Reptiles 

D.1.11 Reptiles are associated with a variety of habitats including open woodland, 
abandoned and derelict land, large gardens, heathland, grassland, scrub 
and riparian habitats.  Reptiles are usually found where there is a mosaic 
of these habitats that provide a range of conditions that provide shelter, 
foraging areas and areas for basking.  They also require sheltered 
locations for hibernating in winter, such as piles of wood or stone. 

D.1.12 The site boundary and the area subject to reptile surveys is shown on Vol 
4 Figure 6.4.5 (see separate volume of figures).  The survey area 
comprises rank grassland/scrub, adjoining amenity grassland and tree 
lines.    

Results   
D.1.13 In this section, the results of the desk study, notable species surveys and 

the invasive plant survey are presented.  The results are then interpreted 
in paras. D.1.21 to D.1.26. 
Desk Study 

D.1.14 Species data recorded within 500m of the site from 2001 to 2011, as 
supplied by Greenspace Information for Greater London (GIGL), are 
summarised in Vol 4 Table D.1 below. 
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Vol 4 Table D.1  Terrestrial ecology - species found within 500m of the site 

between 2001 - 2011 

Common name Latin name Record count 
Mammals 

Hedgehog  Erinaceus europaeus 5 

Vesper bat (unidentified 
sp.) Vespertilionidae 2 

Noctule Bat Nyctalus noctula 1 

Common pipistrelle Pipistrellus pipistrellus 1 

Birds 

European serin Serinus serinus 1 

Common starling Sturnus vulgaris 1 

House sparrow Passer domesticus 8 

Lesser redpoll Carduelis cabaret 1 

Song thrush Turdus philomelos 1 

Amphibians 

Common frog Rana temporaria 9 

Smooth newt Lissotriton vulgaris 1 

Invertebrates 

Stag beetle Lucanus cervus 16 

Bat surveys 
Bat triggering (remote recording) surveys 

D.1.15 The bat triggering (remote recording) surveys were undertaken on the 24 
May 2011 in suitable weather conditions (Vol 4 Table D.2). 

D.1.16 The remote recording survey undertaken at Acton Storm Tanks site 
recorded two species of bats using the site, common pipistrelle, 
(Pipistrellus pipistrellus) and soprano pipistrelle (Pipistrellus pygmaeus).  A 
total of 18 common pipistrelle and 29 soprano pipistrelle passes were 
recorded (see Vol 4 Plate D.1).  Some of these bat passes were recorded 
close to sunset indicating a possible roost site.   

Vol 4 Table D.2  Terrestrial ecology – bat survey weather conditions 

Survey visit Weather conditions 
24 May 2011 9oC, light breeze, 100% cloud cover, dry 
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Vol 4 Plate D.1 Terrestrial ecology – bat passes recorded during remote 

recording surveys at one location at Acton Storm Tanks site 

 
Bat activity (dawn) surveys 

D.1.17 As there were records of bats close to dawn this triggered the need for a 
bat activity (dawn) survey to be undertaken (based on bat triggering 
criteria in Vol 2 Section 6).  The bat activity survey was undertaken on 21 
July 2011 in suitable weather conditions (14oC, light breeze, 100% cloud 
cover, dry).  The bat activity survey results are shown on Vol 4 Figure 
6.4.3 (see separate volume of figures). 

D.1.18 Limited foraging activity by a single common pipistrelle was recorded on 
site during the dawn survey.  There were no soprano pipistrelle bats 
recorded during the dawn survey.  No roosts were identified within, or in 
the immediate vicinity of the site. 
Wintering birds 

D.1.19 The initial wintering bird survey was undertaken on the 21 December 
2010.  No notable wintering bird species on or in close proximity to the 
site.  No further surveys were undertaken. 
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Reptile surveys 

D.1.20 A total of ten reptile survey visits were conducted by experienced 
ecologists at an appropriate time of year and during suitable weather 
conditions (see Vol 4 Table D.3).  No reptiles were recorded during the 
reptile survey.  

Vol 4 Table D.3  Terrestrial ecology - reptile survey weather conditions 

Date Weather conditions 
24 June 2011 Weather not relevant. Equipment setup (Mat 

placement). 

7 July 2011 16°C, light breeze, 90% cloud, scattered showers 

2 September 2011 20°C, light breeze, 15% cloud , dry  

5 September 2011 21°C, light breeze, 25% cloud  25%, dry 

16 September 2011 15°C, light breeze, 50% cloud , dry 

19 September 2011 15°C, light breeze, 20% cloud , dry 

21 September 2011 22°C, light breeze, 25% cloud , dry 

22 September 2011 18°C, moderate breeze, 90% cloud, dry 

23 September 2011 17°C, moderate breeze, 75% cloud, dry 

26 September 2011 18°C, light breeze, 90% cloud, dry  

28 September 2011 20°C, light breeze, 15% cloud, dry   

Interpretation  
Bats 

D.1.21 The site is used for foraging by common and soprano pipistrelle bats. 
D.1.22 During the remote recording survey low numbers of common pipistrelle 

bats were recorded, some of these being close to dawn when bats return 
to their roost sites for the day.  However, no common pipistrelle bats were 
observed entering the building on site or any of the residential buildings in 
close proximity to the site during the dawn activity survey.  Therefore, it is 
considered unlikely that there is a roost on or in close proximity to the site.  

D.1.23 The maximum number of soprano pipistrelle bat passes was 29 and this 
activity is considered likely to be associated with bats foraging around 
trees and scrub on and adjacent to the site.  No records were made close 
to dusk or dawn, when bats leave and return to their roosts.  No soprano 
pipistrelle bats were observed during the dawn activity survey.  Therefore, 
no roost is suspected on or in close proximity to the site.   
Wintering birds 

D.1.24 Although there is potential habitat on site for sheltering wintering birds 
associated with the River Thames, no notable species were observed on 
site during the initial survey visit and no further surveys were therefore 
required at this site. 
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D.1.25 The lack of notable wintering bird species is likely to be due to the limited 

connectivity between the River Thames and the Acton Storm Tanks site 
given the urban nature of the surrounding area. 
Reptiles  

D.1.26 Although some of the habitat around the perimeter of the site appeared 
suitable for reptiles, no reptiles were found.  The habitat is limited in extent 
and it is likely that reptiles are locally absent.  It is considered unlikely that 
reptiles would colonise this area in future whilst there is the lack of habitat 
connectivity to existing populations of reptiles. 
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Appendix E: Historic environment 

E.1 Gazetteer of known heritage assets 
E.1.1 Details of known heritage assets within the assessment area are provided 

in Vol 4 Table E.1 below, with their location shown on the historic 
environment features map (Vol 4 Figure 7.4.1, see separate volume of 
figures). 

E.1.2 All known heritage assets within the assessment area are referred to by a 
historic environment assessment (HEA) number.  Assets within the site 
are referred to (and labelled in the historic environment features map) with 
the prefix 1, eg, HEA 1a, 1b, 1c.  References to assets outside the site but 
within the assessment area begin with 2 and continue onwards, eg, HEA 
3, 4, 5 

Vol 4 Table E.1 Historic environment – gazetteer of known heritage assets 
within the site and assessment area 

HEA  
Ref 
no. 

Description Site code/  
HER ref/ 

List Entry 
Number 

1 MOLA site visit in March 2011 noted upstanding remnants 
of the original 19th century sewage works in the form of 
historic machinery; cobbled access road and a granite slab 
naming the councillors and contractors involved in the 
construction. 
In August and September 2011, MOLA archaeologically 
monitored three geotechnical boreholes, dug in the northern 
and southern parts of the site.  This revealed modern 
disturbance at the southern end of the site and possible late 
post-medieval remains beneath modern made ground in the 
northern part of the site. 

- 

2 Beech Avenue, Bromyard Avenue. 
Department of Greater London Archaeology evaluation in 
1991 revealed shallow features cut into the Brickearth 
subsoil, dating to the 19th or early 20th century.  They were 
thought to represent clay pits associated with East Acton 
Brickworks. 

BEA91 

3 Acton Vale, near Sewage Farm.  The GLHER notes the 
chance find of a prehistoric blade.   

050396 

4 Bath Road Car Park.  A post-medieval culvert and market 
garden are noted on the GLHER.   

052362 
052361 

5 Rylett Road.  Post-medieval brickfield noted on the GLHER. 054572 

6 Benbow Road.  Post-medieval clay pit noted on the 054824 
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HEA  
Ref 
no. 

Description Site code/  
HER ref/ 

List Entry 
Number 

GLHER.   

7 Emlyn Road.  Post-medieval clay pit noted on the GLHER. 054827 

8 2 Addison Grove, Grade II listed. 
4 and 6 Addison Grove, Grade II listed. 
8 and 10 Addison Grove, Grade II listed. 

1079618 
1079619 
1358669 

9 16 Addison Grove, Grade II listed. 
18 and 20 Addison Grove, Grade II listed. 
22 Addison Grove, Grade II listed. 

1358670 
1079621 
1188590 

10 1 Addison Grove, Grade II listed. 
3 Addison Grove, Grade II listed. 
5 Addison Grove, Grade II listed. 
7 and 9 Addison Grove, Grade II listed. 
11 and 13 Addison Grove, Grade II listed. 

1079613 
1079614 
1079615 
1079616 
1079617 

11 12 and 14 Addison Grove, Grade II listed. 1079620 

12 38 Bath Road, Grade II listed. 
40 and 42 Bath Road, Grade II listed. 
44 and 46 Bath Road , Grade II listed. 

1079600 
1358660 
1188681 

13 29 Bath Road, Grade II listed. 1079590 

14 50-58 Bath Road, Grade II listed. 1294619 

15 28 and 30 Bath Road, Grade II listed. 
32 and 34 Bath Road, Grade II listed. 

1079598 
1079599 

16 60 and 62 Bath Road, Grade II listed. 1358661 

17 33 and 35 Bath Road, Grade II listed. 
37 Bath Road, Grade II listed. 

1079592 
1079593 

18 9 and 11 Bath Road, Grade II listed. 1358671 

19 13 and 15 Bath Road, Grade II listed. 
17-27 Bath Road, Grade II listed. 

1188634 
1079624 

20 12 Blenheim Road, Grade II listed. 1079449 

21 13 Blenheim Road, Grade II listed. 
15 Blenheim Road, Grade II listed. 
17 Blenheim Road, Grade II listed. 
19-25 Blenheim Road, Grade II listed. 

1358739 
1294573 
1079444 
1079445 

22 1 Fairfax Road, Grade II listed. 
3 and 5 Fairfax Road, Grade II listed. 

1358310 
1080322 
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HEA  
Ref 
no. 

Description Site code/  
HER ref/ 

List Entry 
Number 

7 Fairfax Road, Grade II listed. 1080323 

23 37 and 39 Priory Avenue, Grade II listed. 
41 Priory Avenue, Grade II listed buildings 

1293911 
1358331 

24 23 and 25 Priory Avenue, Grade II listed. 
27 and 29 Priory Avenue, Grade II listed. 

1358330 
1293909 

25 28 Priory Avenue, Grade II listed. 
30 and 32 Priory Avenue, Grade II listed. 
34 and 36 Priory Avenue, Grade II listed. 

1080292 
1190244 
1080293 

26 43 and 45 Priory Avenue, Grade II listed. 
47 Priory Avenue, Grade II listed. 

1293913 
1080290 

27 20 and 22 Priory Avenue, Grade II listed. 
24 and 26 Priory Avenue, Grade II listed. 

1358333 
1190239 

28 38 Priory Avenue, Grade II listed. 
40 and 42 Priory Avenue, Grade II listed. 
44 and 46 Priory Avenue, Grade II listed. 
48 Priory Avenue, Grade II listed. 

1358334 
1293888 
1080294 
1240253 

29 31 Priory Avenue, Grade II listed. 
33 and 35 Priory Avenue, Grade II listed. 

1080288 
1080289 

30 14 and 16 Queen Anne’s Gardens, Grade II listed. 1358758 

31 2 Rupert Road, Grade II listed. 1261096 

32 35 Woodstock Road, Grade II listed. 
37 Wood stock Road, Grade II listed. 
39-45 Woodstock Road, Grade II listed. 

1189595 
1079358 
1079359 

33 46 and 48 Woodstock Road, Grade II listed. 
50 and 52 Woodstock Road, Grade II listed buildings 

1240515 
1240373 

34 23 and 25 Woodstock Road, Grade II listed. 
27 and 29 Woodstock Road, Grade II listed. 
31 and 33 Woodstock Road, Grade II listed. 

1294211 
1079357 
1358776 

35 40 and 42 Woodstock Road, Grade II listed. 1260976 

36 54 Woodstock Road, Grade II listed. 
56 Woodstock Road, Grade II listed. 
58 and 60 Woodstock Road, Grade II listed. 

1240528 
1240374 
1240375 

37 278-282 The Vale.   
Museum of London Archaeology Service evaluation in 2000 
revealed natural Brickearth overlaid by 19th-century made 

VLE00 
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HEA  
Ref 
no. 

Description Site code/  
HER ref/ 

List Entry 
Number 

ground in the form of redeposited Brickearth, building 
rubble and garden soils.  No archaeological features were 
identified. 

E.2 Site location, topography and geology 

Site location 
E.2.1 The triangular site is a Thames Water sewage pumping station bounded to 

the northeast by Warple Way road, to the southwest by a car park along a 
disused railway line, and to the north by industrial/retail units of Canham 
Road.  The site falls within the historic parish of Acton and formerly lay 
within the county of Middlesex.   

E.2.2 The site is located approximately 1.5km to the north of the River Thames.  
The closest natural watercourse to the site is the western branch of the 
Stamford Brook, which borders the site to its immediate east.  It is a 
tributary of the Thames which is now covered over, and which formed a 
natural boundary of the ancient parish of Acton.  Stamford Brook is the 
confluence of two smaller streams; an eastern branch arose near the Old 
Acton Wells approximately 2km north of the site and flowed south down 
Old Oak Common Road and Old Oak Road.  The western branch, known 
locally as The Warple, ran just west of Horn Lane and south down Warple 
Way, to the immediate east of the site.  By 1900, the brook had been 
covered over and is now a sewer.   

Topography 
E.2.3 The land slopes from the northwest down to the south and is drained by 

two subterranean streams, Bollo Brook and Stamford Brook's western 
branch (The Warple).   

E.2.4 The site is fairly flat, with a general level between 106.7m ATD (above 
Tunnel Datum; the equivalent to 6.7m Ordnance Datum) in the northwest 
and 106.4m ATD in the southeast.  The former railway line that borders 
the southeastern side of the site lies at 104.0–105.4m ATD. 

E.2.5 Six large rectilinear storm tanks occupy the majority of the site.  Access to 
the storm tanks is via a tarmac road from the northwest.  The tanks are 
surrounded by grassed areas on the northeastern and southern sides.  
The eastern boundary, abutting Warple Way, is lined with trees.   

Geology 
E.2.6 The site is located on the Kempton Park Gravel Terrace, overlain by 

Brickearth (Langley Silt Complex), which is a fine-grained silt believed to 
have accumulated by a mixture of processes (eg, wind, slope and freeze-
thaw) mostly since the Last Glacial Maximum around 17,000BP.  The 
interface of the higher Thames river terrace, the Taplow Gravels, lies to 
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the north, although the exact boundary of the two terraces is obscured by 
the overlying Brickearth.  Fine-grained interglacial sediments potentially 
survive at the boundary of the river terraces1.  These sediments have 
potential for holding palaeoenvironmental information on the nature of the 
climate and vegetation as well as organic material for radiocarbon dating.   

E.2.7 Three geotechnical boreholes were drilled on the site in August and 
September 2011, and these were archaeological monitored by Museum of 
London Archaeology (MOLA).  Two in the northwestern part of the site 
(SR4073 west of the Storm Tanks 5/6, and SA4303 to the east of Tanks 
5/6) recorded c 1.5m of made ground comprising modern and undated 
brick rubble, as well as historic soils / subsoils formed in brickearth.  The 
made ground overlay about 1.0m of brickearth which did not appear to 
have been truncated.  This sealed 5–6m of sands and gravels, 
presumably belonging to the Kempton Park Terrace.  The sand and gravel 
sequence included sandy deposits, which could belong to temperate 
stages of the Ipswichian Interglacial, or to early stages of the Devensian 
cold stage and which might be of archaeological (Middle Palaeolithic and 
Quaternary) interest (ie, c. 128,000 to 25,000 BP).   

E.2.8 The presence of the brickearth suggests the location of the site was ‘high 
and dry’ on the river terrace and not influenced by the Stamford Brook, 
immediately to the east of the site, although occasionally major overbank 
flood events could have distributed alluvial channel sediments across the 
area.  In prehistory, from the Mesolithic onward, the proximity of the Brook 
would have provided freshwater resources as well as a route through the 
landscape.  Similar tributaries have revealed distributions of Upper 
Palaeolithic and Early Mesolithic artefacts sealed by later wetland deposits 
within their valleys. 

E.2.9 The higher level brickearth, in contrast to the alluvium of the floodplain, 
does not provide a good medium for palaeoenvironmental survival 
although features or artefacts relating to agricultural activity may survive 
beneath any made ground.  In later prehistory and the historic period it is 
likely that the well drained, easily managed fertile soils typical of this 
geology would have been exploited for increasingly intensive crop 
production.   

E.2.10 Eight historical borehole records suggest that the gravel surface across 
the site lies between 103.0 and 105.0m ATD. One historical borehole 
(GLC1343 BH1) recorded peat from 103.35m ATD towards the centre of 
the site. To the north of the site alluvial clay was recorded from c. 104.0m 
ATD. 

E.2.11 The geotechnical borehole from the very southern tip of the site (SA4072) 
revealed modern truncation, which had removed the brickearth and here 
modern made ground was recorded to a depth of 3.5m and the underlying 
sand and gravels not reached. 
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E.3 Past archaeological investigations within the 
assessment area 

E.3.1 In 2011, MOLA archaeologically monitored three geotechnical boreholes 
on the site, dug as part of the current project.  This revealed modern 
disturbance in the southern part of the site, and possible post-medieval 
(late 19th century?) remains in the northern part of the site.   

E.3.2 There have only been two past archaeological investigations within the 
assessment area, approximately 450m to the north (HEA 2) and 550m to 
the northwest (HEA 37) of the site.  These comprise an evaluation by the 
Department of Greater London Archaeology (DGLA) in 1991 and an 
evaluation by the Museum of London Archaeology Service (now named 
MOLA) in 2000.  These investigations revealed post-medieval activity in 
form of clay pits and evidence of market gardens and 19th-century and 
later dumping.  No earlier archaeological remains were recorded.   

E.3.3 There is a general paucity of archaeological finds in the assessment area, 
which may simply reflect the lack of past investigation.  The area is thus 
little understood archaeologically, in particular of the prehistoric and 
Roman periods, for which there is no documentary or cartographic 
evidence.   

E.4 Archaeological and historical background of the 
site 

E.4.1 The following section provides a detailed archaeological and historical 
background for the site.  It should be read alongside the research 
framework presented in Appendix C to Vol 2 Appendix E2, which sets the 
overall Thames Tunnel project, and the individual site-specific 
assessments, within a broader historic environment context (ie,  past 
landscapes and human activity within such landscapes).  It identifies the 
main route-wide heritage themes, of which the built and buried heritage 
assets identified within this assessment form a part. 

Prehistoric period (700,000 BC–AD 43) 
E.4.2 Lower and Middle Palaeolithic (approximately 700,000 to 40,000 BC) 

landsurfaces could survive at the base of the Brickearth.  At Creffield Road 
in Acton, approximately 1.8km to the northwest of the site, there is 
evidence of Levalloisian culture stone tool manufacture beneath the 
Brickearth2. 

E.4.3 To date, prehistoric remains are poorly represented in the assessment 
area.  The Greater London Historic Environment Record (GLHER) records 
only one chance find from Acton Vale, near Sewage Farm, approximately 
300m northwest of the site, in the form of a prehistoric blade (HEA 3).  A 
few isolated prehistoric finds in the form of flint artefacts approximately 
800m to the north, west and east of the site (outside the assessment 
area), indicate some activity in the general area.  The lack of finds is 
possibly a reflection of the limited archaeological investigation in the 
assessment area in the past, and consequently current understanding of 
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the nature and distribution of human activity in the area in the prehistoric is 
limited. 

Roman period (AD 43–410) 
E.4.4 The City of London (Londinium) was occupied soon after the invasion of 

AD 43 and the area that is now Ealing would have been located in the 
hinterland of the city, approximately 10km to its west.  The major Roman 
road from London to Silchester (Calleva Atrebatum) passes through the 
southern part of the assessment area, approximately 530m south of the 
site, and crossed the River Colne at Staines (Pontes), approximately 17km 
to the southwest of the site. 

E.4.5 Whilst it may be presumed that an extensive agricultural landscape 
existed around London, very little Roman activity has been identified in the 
area around the site.  Settlement and other activity in the general area 
would have been influenced by administrative and infrastructure factors 
associated with the establishment of Londinium as the provincial capital by 
the 2nd century AD.  Small, nucleated, settlements were typically located 
along the major roads leading to the capital, and these acted both as 
markets and as producers to the capital.  These hinterland settlements 
appear to have followed the general socio-economic trends that 
characterise the Roman period; a period of prosperity in the early 2nd 
century followed by a general decline in the late 2nd to early 3rd century 
and a brief revival in the 4th century3. 

E.4.6 To date there is no evidence of Roman activity in the assessment area, 
although as noted above, this may simply reflect the limited amount of 
past archaeological investigation.  Two Roman pits found in the area of 
Acton shopping centre, approximately 1.0km northwest of the site, indicate 
some Roman activity in the wider area.   

Early medieval (Saxon) period (AD 410–1066) 
E.4.7 Following the withdrawal of the Roman army from England in the early 5th 

century AD the whole country fell into an extended period of socio-
economic decline.  In the 9th and 10th centuries, the Saxon Minster 
system began to be replaced by local parochial organisation, with formal 
areas of land centred on settlements served by a parish church.   

E.4.8 The site fell within the eastern part of manor (estate) of Acton.  The Saxon 
place name means 'oak town', and is first recorded in AD1181.  The manor 
was a division of the bishop of London's manor of Fulham, which he 
acquired between AD704 and 7094.   

E.4.9 The site would have been located outside the focus of settlement.  It lies 
approximately 300m to the south of the eastern part of Uxbridge Road, 
which is thought to have its origin in the Saxon period.  The route led from 
Acton northwest over Ealing common to Haven Green and the site, at the 
north end of Ealing village, and west-southwest to Hanwell.  The route was 
from London to Oxford, which was a newly founded settlement by AD 
9115.  Roadside settlement might have existed along the route6.   

E.4.10 There is no known archaeological evidence for this period from the site 
and it is likely that much surrounding area was open fields or possibly 
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woodland.  But as with earlier periods, the general lack of information may 
be a reflection of the limited past investigations.     

Later medieval period (AD 1066–1485) 
E.4.11 There is little material evidence for the survival of medieval remains in the 

area, and no evidence has been found to date within the assessment 
area.   

E.4.12 The manor of Acton, within which the site lay, is not mentioned in 
Domesday Book (1086) but was probably accounted for under the larger 
Fulham or Ealing estate.  The main settlement, Church Acton or Acton 
town, lay approximately 1.3km to the northwest of the site, along the main 
road from London to Oxford (Uxbridge Road), beside a church dedicated 
to St.  Mary which existed by 1231.  By 1380, a number of the tenements 
along the south side of the road were inns, servicing travellers along the 
road7. 

E.4.13 Another settlement was the hamlet of East Acton, mentioned in 1294, 
located on the north side of Uxbridge Road, approximately 320m to the 
north of the site.  It consisted of farmhouses and cottages north and south 
of common land, which was later known as East Acton Green.  Other than 
the two main settlements of Church Acton and East Acton, there would 
have been a few outlying farms8.  Much of the manor to the north, located 
on the heavy London Clay, would have been heavily wooded.   

E.4.14 In all likelihood the site, on the edge of the manor, lay within open fields 
under arable cultivation or pasture.   

Post-medieval period (AD 1485–present) 
E.4.15 The earliest map consulted, Rocque’s map of 1746 (Vol 4 Plate E.1) is a 

small scale-map that shows buildings indicatively, along with main roads, 
topographic features and land use.  The map shows the site in an area of 
extensive arable cultivation to the northeast of Acton Common and to the 
south of Uxbridge Road.  The surrounding area is generally sparsely 
populated, with scattered farms.  The map shows a north-south aligned 
trackway running through the western part of the site and crossing a 
northwest to southeast aligned creek over a bridge.  The creek is most 
likely to be the western branch of Stamford Brook, which, probably due to 
inaccuracies in the map, is shown here further south than on later, more 
accurate maps.  Stamford Brook follows the boundary of the parish which 
bounds the site to its east.  The north to south trackway is not shown on 
later maps but The Avenue, leading northwards from Chiswick High Road 
and turning west just south of the site, and Stanley Gardens Road to the 
north of the site, may be remnants of this old trackway.   

E.4.16 The early Ordnance Survey 1”: mile map of 1830–5 (Vol 4 Plate E.2) is a 
small scale map that whilst not detailed, shows the site in a broader 
landscape context of settlements, roads and open fields.  The map shows 
the site on open ground, with Uxbridge Road to the north and Chiswick 
High Road to the south.  The largest settlement in the area is Acton (or 
Acton Church) approximately 1.3km to the northwest of the site.  There is 
no settlement in close proximity of the site and activity is focussed along 
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the main thoroughfares to the north and south.  This map shows the 
Stamford Brook to the northeast of the site.   

E.4.17 The Ordnance Survey 1st edition 25”: mile map of 1868–82 (Vol 4 Plate 
E.3) shows the site in undeveloped open land, on the north side of the 
North & South Western Junction Railway (NSWJR) line.  The map also 
shows the boundary between the parishes of Acton and Hammersmith 
which runs along the eastern boundary of the site.  The NSWJR was 
authorised in 1851 to connect the London and North Western Railway 
(LNWR) at Willesden Junction with the London and South Western 
Railway (LSWR) Hounslow Loop Line by a west-facing link at Old Kew 
Junction.  The only branch line of the NSWJR ran from Acton station 
(opened in 1853), to a terminus at Hammersmith.  Acton station (renamed 
Acton Central in 1925) is located approximately 750m to the northwest of 
the site.  In 1865, the North London Railway and the LNWR opened a 
station at Broad Street, providing Acton with a direct rail link to the City, 
which could be reached by a few fast trains in 30 minutes.  From 1869 a 
line from South Acton junction to Richmond provided a more direct route, 
and trains ran alternately to Richmond and Kew Bridge.  South Acton 
station, just north of South Acton junction, was opened in 18809.   

E.4.18 The Ordnance Survey 2nd edition 25” mile map of 1896–99 (Vol 4 Plate 
E.4) is the first map to show development on the site.  In 1884–88, the 
Metropolitan Board of Works constructed the Acton Sewage Disposal 
Works on the site10, in order to meet the requirements of rapid suburban 
development of the Acton area, brought about by the railways.  The map 
shows filter beds and a building (labelled ‘pump house’ on later maps) in 
the northern part of the site.  To the south of these is an earthwork 
embankment and a circular tank, with a small access road leading towards 
it.  The southern part of the site is open and undeveloped.  Hachures 
indicate a small slope down to the railway line to the southwest, which is 
shown on an embankment.  The area surrounding the site is still sparsely 
occupied. 

E.4.19 The map shows a house, just north of (outside) the site, near the corner of 
Canham Road.  The site visit noted the date 1897 recorded on a date 
stone on the first floor of the southeast principal elevation (Vol 4 Plate 
E.8).  The first floor elevations have overlapping tile cladding.  A cobbled 
surface is visible wrapping around the building from the southwest to 
northwest (Vol 4 Plate E.9).  This two-storey mock Elizabethan structure 
has seen successive phases of alterations to the rear of the building.  The 
building is associated with the first phase of the Acton Sewage disposal 
works on the site and was probably built to house the foreman or workers, 
and their families. 

E.4.20 The Ordnance Survey 3rd edition 25” map of 1909–1920 (Vol 4 Plate E.5) 
shows some changes within the site.  The filter beds have been enlarged 
and another large filter bed is now covering the entire southern part of the 
site.  This was constructed on the site in 1902 (shortly after this, in 1905, 
an Act allowed all the sewage to pass into the London County Council 
sewers, with only storm water draining into the Thames)11.  The 
surrounding area has undergone major changes and is now occupied with 
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large residential areas and associated infrastructure.  The map shows 
Canham road bounding the site to the north.  There are new footbridges 
over the railway to the northwest and southeast of (outside) the site.  
Passenger services for the line were withdrawn during World War I but 
they were never reinstated and the line carried freight only. 

E.4.21 The Ordnance Survey revised edition 25” map of 1932–47 (Vol 4 Plate 
E.6) shows no notable changes within the site, although the building in the 
northern part of the site appears to have been modified slightly (or 
demolished and rebuilt) and is labelled ‘pump house’.  The southern part 
of the site is now annotated as filter beds.  The area surrounding the site 
has undergone further development and is densely occupied.   

E.4.22 The Ordnance Survey 1:2500 scale map of 1980–91 (Vol 4 Plate E.7) 
shows a complete reconfiguration of the filter beds.  These have been 
replaced with the six existing rectangular storm tanks.  A water cooler has 
been added in the northeastern part of the site.   

The current site 
E.4.23 The site is currently occupied by a series of six large storm tanks to 

contain overflow from the street drains.  Since 1980–91, the pump house 
in the northern part of the site has been demolished and brick building 
constructed beside the access road.  Other buildings within the site are 
late 20th century brick-built sheds to house machinery relating to the 
current use of the site.  The Acton Storm tanks are surrounded by a pre-
fabricated concrete wall and metal railings.  The area surrounding the site 
is characterised by mixed residential and commercial use, with new 
residential areas under construction to the east. 
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E.5 Plates 
Vol 4 Plate E.1 Historic environment – Rocque’s map of 1746, which incorrectly 

shows Stamford Brook too far to the south. 

 
Vol 4 Plate E.2  Historic environment – Ordnance Survey 1”: mile map of 

1830−5 (not to scale). 
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Vol 4 Plate E.3  Historic environment – Ordnance Survey 1st edition 25” : mile 

map of 1868−82 (not to scale). 

 
Vol 4 Plate E.4  Historic environment – Ordnance Survey 2nd edition 25” : mile 

map of 1896−99 (not to scale). 
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Vol 4 Plate E.5 Historic environment – Ordnance Survey 3rd edition 25” : mile 

map of 1909–1920 (not to scale). 

 
Vol 4 Plate E.6        Historic environment – Ordnance Survey revised edition 25” 

: mile map of 1932–1947 (not to scale). 
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Vol 4 Plate E.7  Historic environment – Ordnance Survey 1:2500 scale map of 

1980–1991 (not to scale).   

 
 

Vol 4 Plate E.8 Historic environment – View of a house to the north, outside the 
site, at the corner of Canham Road and Warple Way.  The stone dates the 

house to 1887. 

 
Looking south; standard lens; MOLA; 18th March 2011 
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Vol 4 Plate E.9 Historic environment – View of cobbled road surface, taken from 

the entrance of the site. 

 
Looking northeast; standard lens; MOLA; 18th March 2011 

Vol 4 Plate E.10 Historic environment – View of a piece of redundant machinery 
on the site.  Located near the centre of the site. 

 
Looking northwest; standard lens; MOLA; 18th March 2011 
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Vol 4 Plate E.11 Historic environment – View of the inscribed granite tablet near 

the centre of the site. 

 
Looking southwest; standard lens; MOLA; 18th March 2011 
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Appendix F: Land quality 

F.1 Baseline report 
F.1.1 Baseline data is sourced from: 

a. walkover survey 
b. the Landmark Information Group database, which includes historic 

maps and environmental records 
c. stakeholder engagement 
d. the initial results from preliminary intrusive ground investigation.  

Site walkover 
F.1.2 A site walkover was undertaken on 26th November 2010.   
F.1.3 The aim of the walkover survey was to inspect the condition of the site and 

surrounding areas in order to identify evidence of historic or ongoing 
contamination sources, as well as any nearby sensitive receptors. 

F.1.4 The storm tanks comprise open concrete lined tanks approximately 4m 
deep.   

F.1.5 An approximately 36,400l capacity gas oil tank is located centrally within 
the site (approximately 70m to the east of the CSO drop shaft).  At the 
time of the inspection, the tank was surrounded by a painted brick bund 
which was dry and showed no evidence of leakage of fuels.  The filling 
point of the tank appeared to be situated within the bunded area.   

F.1.6 Detailed site walkover notes are provided in the Vol 4 Table F.1 below. 
Vol 4 Table F.1 Land quality – site walkover report 

Item  
(Site ref: PEG2X, Acton Storm Tanks) 

Details 

Date of walkover  26th November 2010 

Site location and 
access 

Acton Storm Tanks, Canham Road/Warple Way 

Size and 
topography of 
site and 
surroundings 

Record elevation in 
relation to surroundings, 
any hummocks, breaks of 
slope etc.   

Ground level within the site is 
approximately 1.5m above the 
surrounding road at its southerly most 
point.  This change in ground level 
becomes progressively shallower to 
the north.  Ground levels at the site 
may have been raised at some point 
and that a cover of Made Ground is 
present beneath this area.   

Neighbouring 
site use (in 

North Commercial/light industrial and 
residential properties located along 
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Item  
(Site ref: PEG2X, Acton Storm Tanks) 

Details 

particular note 
any potentially 
contaminative 
activities or 
sensitive 
receptors) 

Canham Road. Small area of 
properties present in the northeast 
corner adjacent to the boundary of 
the site. Properties along Warple 
Way.  

South Residences located along Greenend 
Road. 

East Residential properties located on 
Warple Way. 

West Terraced residential properties 
situated on Greenend Road.   

Site buildings Record extent, size, type 
and usage.  Any boiler 
rooms, electrical 
switchgear? 

None within the worksite itself, within 
the wider site area are the storm 
tanks which comprise open concrete 
lined tanks approximately 4m deep 
and 36368l fuel oil tank located south 
east.  At the time of the inspection, 
the tank was surrounded by a painted 
brick bund which was dry and 
showed no evidence of leakage of 
fuels.   

Surfacing Record type and 
condition 

The proposed shaft is located within 
the concrete surfaced base of tanks 5 
and 6.  The remainder of the 
construction site is located on existing 
soft and hard landscaping toward the 
north and west of the wider Acton 
Storm Tanks site.   

Vegetation Any evidence of distress, 
unusual growth or 
invasive species such as 
Japanese Knotweed? 

None invasive species observed at 
time of survey.  The work site within 
the wider Acton Storm Tanks site is 
on an area of grass with a small 
number of mature trees bordering the 
north of the site and younger trees 
situated to the west.   

Services Evidence of buried 
services? 

                                                                                                            
None observed 

Fuels or 
chemicals on-site 

Types/ quantities? None  

Tanks (above ground or 
below ground) 

One above ground gas oil tank 
located within the overall Acton site 
(outside of proposed construction 
area). 

Containment systems Brick bunding for the gas oil tank, no 
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Item  
(Site ref: PEG2X, Acton Storm Tanks) 

Details 

(eg, bund, drainage 
interceptors).  Record 
condition and standing 
liquids 

evidence of leakage. 

Refill points located 
inside bunds or on 
impermeable surfaces 
etc? 

None observed 

Vehicle servicing 
or refuelling 
onsite 

Record locations, tanks 
and inspection pits etc.   

None observed 
 

Waste 
generated/stored 
onsite 

Adequate storage and 
security? Fly tipping? 

None observed. 

Surface water Record on-site or nearby 
standing water  

None  

Site drainage Is the site drained, if so to 
where? Evidence of 
flooding?   

None observed 

Evidence of 
previous site 
investigations  

Eg trial pits, borehole 
covers.   

None observed 

Evidence of land 
contamination 

Evidence of discoloured 
ground, seepage of 
liquids, strong odours? 

No obvious potential contaminative 
sources were identified during the 
survey.   

Summary of 
potential 
contamination 
sources 

 Presence of gas oil tank. 

Any other 
comments  

Eg access restrictions/ 
limitations 

No 

Review of historical contamination sources 
F.1.7 Historical mapping (dated between 1896 and 1989) was reviewed in order 

to identify potentially contaminating land-uses at the site and within the 
250m assessment area (see Vol 4 Plate F.1 to Vol 4 Plate F.6).   

F.1.8 Vol 4 Table F.2 tabulates the potentially contaminating land-uses, inferred 
dates of operation and typical contaminants associated with the land-uses 
in question.   Potential contaminants are sourced from CLR8: Potential 
contaminants for the assessment of land (Defra/EA, 2002)1 and former 
Department of the Environment industry profiles (Department of the 
environment, 2011)2.  
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F.1.9 All dates are approximate, where no other information is available the 

dates relate to when the items first appeared and disappeared from the 
mapping rather than actual dates of construction, operation or demolition.   

F.1.10 Items listed in the table below are also shown on Vol 4 Figure F.1.1 (see 
separate volume of figures).  In addition, figures illustrating the historical 
environment of the site and surrounding area are provided in Vol 4 
Appendix E. 

Vol 4 Table F.2 Land quality – potentially contaminating land- uses 

Ref Item Inferred date of 
operation 

Potentially 
contaminative 

substances 
associated with 

item1,2 
On-site  

1 Sewage treatment 
works/ storm tanks 
facility 

c1887–present Heavy metals, arsenic, 
free cyanide, nitrates, 
sulphates, sulphides, 
asbestos, oil/fuel 
hydrocarbons, 
chlorinated aliphatic 
hydrocarbon, 
chlorinated aromatic 
hydrocarbons, 
Polychlorinated 
Biphenyls (PCBs), 
pathogens (eg, faecal 
coliforms) 

2 Railway c1896-c1970 Polyaromatic 
Hydrocarbons (PAHs), 
heavy metals, phenols, 
sulphates, fuel oil, 
lubricating oil, greases, 
PCBs, solvents, 
asbestos, chlorinated 
aliphatic hydrocarbons, 
sulphates 

Off-site  

3 Motor car repairing 
works and garage 
(185m north) 

c1915-c1938 Heavy metals, paints, 
asbestos, total 
petroleum 
hydrocarbons, aromatic 
hydrocarbons, PAHs, 
chlorinated aliphatic 
hydrocarbons, 
solvents, de-greasers, 
cutting oils, mineral oil, 
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Ref Item Inferred date of 
operation 

Potentially 
contaminative 

substances 
associated with 

item1,2 
volatile organic 
compounds (VOCs) 

4 Corrugated paper 
works (adjacent north) 

c1915-c1935 Chlorinated 
hydrocarbons and 
chlorine compounds, 
sulphur, ammonia, 
dyes 

5 Motor car engineering 
works (adjacent 
northwest) 

c1915-c1920 Heavy metals, paints, 
asbestos, total 
petroleum 
hydrocarbons, aromatic 
hydrocarbons, PAHs, 
chlorinated aliphatic 
hydrocarbons, 
solvents, de-greasers, 
cutting oils, mineral oil, 
VOCs 

6 Motor coach works 
(80m north) 

c1935 

7 Engineering works 
(adjacent northwest) 

c1935 Heavy metals, 
asbestos, PCBs, total 
petroleum 
hydrocarbons, aromatic 
hydrocarbons, 
chlorinated aliphatic 
hydrocarbons 

8 Slaughter house 
(125m north) 

c1935 Pathogens 

9 Laundry (165m north) c1935 Chlorinated 
hydrocarbons   

10 (a) Soap works (205m 
north) 

c1935-c1955 Oils, fats, 
hydrocarbons 

(b) Works (205m 
north) 

c1983-c1986 Heavy metals, 
asbestos, total 
petroleum 
hydrocarbons, aromatic 
hydrocarbons, 
chlorinated aliphatic 
hydrocarbons 

11 (a) Electrical 
engineering works 
(adjacent east) 

c1935-c1955 Heavy metals, 
asbestos, PCBs, total 
petroleum 
hydrocarbons, aromatic 
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Ref Item Inferred date of 
operation 

Potentially 
contaminative 

substances 
associated with 

item1,2 
hydrocarbons, 
chlorinated aliphatic 
hydrocarbons. 

(b) Works (adjacent 
east) 

c1986-c1987 Heavy metals, 
asbestos, total 
petroleum 
hydrocarbons, aromatic 
hydrocarbons, 
chlorinated aliphatic 
hydrocarbons 

12 Works (185m north)  c1935 

13 (a) Diesel engineering 
works (adjacent north) 

c1954-c1955 Heavy metals, total 
petroleum 
hydrocarbons, aromatic 
hydrocarbons, 
chlorinated aliphatic 
hydrocarbons 

(b) Works (adjacent 
north) 

c1983-present Heavy metals, 
asbestos, total 
petroleum 
hydrocarbons, aromatic 
hydrocarbons, PAHs, 
chlorinated aliphatic 
hydrocarbons 

14 Depot (155m and 
200m east) 

c1954-c1989 Heavy metals, 
asbestos, total 
petroleum 
hydrocarbons, aromatic 
hydrocarbons, 
chlorinated aliphatic 
hydrocarbons, VOCs 

15 Garages x2 (10m and 
45m south) 

c1954-c1983 Heavy metals, paints, 
asbestos, total 
petroleum 
hydrocarbons, aromatic 
hydrocarbons, 
chlorinated aliphatic 
hydrocarbons, 
solvents, de-greasers, 
cutting oils, mineral oil, 
VOCs 

16 Electrical substation 
(5m east) 

c1954-c1955 Oils, PCBs 

Volume 4 Appendices: Acton 
Storm Tanks 

Appendix F: Land quality Page 6 

 



Environmental Statement  

 
On-site 

F.1.11 The Acton Storm Tanks site was developed as a sewage treatment works 
in the mid 1890s; this included filter beds in a similar position to the 
present storage tanks.  The filter beds and other infrastructure such as a 
pump house were extended to cover the majority of the existing site 
throughout the 20th century and the filter beds were replaced by the 
existing storm tanks during the 1980s. 

F.1.12 Historical mapping identified that the western boundary of the site was 
formerly occupied by a railway which was dismantled in the 1960s/70s.   
Off-site 

F.1.13 Within the 250m assessment area, the historical mapping shows that the 
area surrounding the Acton Storm Tanks site on its northern and eastern 
side has a manufacturing history dating back to the early part of the 20th 
Century, although to the east some of the area has now been redeveloped 
for housing.  The surrounding area also has a number of past uses 
associated with vehicle manufacture and storage.  These are now 
predominantly commercial units or warehousing.   

F.1.14 Land immediately to the south and west was first developed for housing 
and a garage (presumably a vehicle repair or sale garage) in the 1930s, 
prior to which the area was open fields.   

Geology 
F.1.15 Data from the Thames Tideway Tunnel project ground investigation 

indicates the anticipated geological succession, as summarised in Vol 4 
Table F.3 below. 

Vol 4 Table F.3 Land quality – anticipated site geology 

Geological unit/ strata Description Approximate depth 
below ground level 

(m) 
Made Ground Varies 0.0-1.75 

Alluvium Soft silty clay with 
occasional organic matter  

1.75-2.65 

River Terrace Deposits  Medium dense to dense to 
dense sand and gravel 
(predominantly quartz sand 
and flint gravel). 

2.65-8.8 

London Clay Slightly silty and sandy clay 8.8-47.62 

Unexploded ordnance 
F.1.16 During World Wars I and II, the London area was subject to bombing.  In 

some cases bombs failed to detonate on impact.  During construction 
works Unexploded Ordnance (UXO) are sometimes encountered and 
require safe disposal.   
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F.1.17 A desk based assessment for UXO threat was undertaken for the Acton 

Storm Tanks site (see Vol 4 Appendix F.3).  The report reviews 
information sources such as the Ministry of Defence (MoD), Public 
Records Office and the Port of London Authority. 

F.1.18 The report advises that one high explosive bomb strike occurred within the 
site and a further - three within the buffered site boundary.  In addition four 
bomb strikes were recorded within 100m of the buffered site boundary. 

F.1.19 Since WWII the site has undergone redevelopment and as such there is a 
possibility that buried UXO items were removed during this time. 

F.1.20 Taking into account the findings of this study and the known extent of the 
proposed works, it is considered that there is an overall low/medium threat 
from UXO at the Acton Storm Water Tanks site. 

Thames Tideway Tunnel ground investigation data 
F.1.21 This section summarises the ground investigation undertaken by the 

Thames Tideway Tunnel project. 
F.1.22 Five boreholes were drilled on-site (borehole reference 4302, 4073, 4303, 

4304 and 4072) into the top of the London Clay, as shown on Vol 4 Figure 
F.1.2 (see separate volume of figures).   One borehole was extended into 
the underlying Lambeth Group.  

F.1.23 Vol 4 Figure F.1.2 also identifies other boreholes excavated on and within 
the vicinity of the site, these are not considered relevant to the 
contamination status of the site, either due to their distance from the 
proposed shaft location or because certain boreholes were excavated 
purely for geotechnical purposes. 
Soil contamination data 

F.1.24 A total of seven samples of Made Ground and Alluvium retrieved from the 
boreholes were tested for wide screen of potential contaminants that may 
reasonably be expected at the site given its current and historical 
association with wastewater.  

F.1.25 Samples were tested for: TPH, speciated PAH, arsenic, boron, cadmium, 
chromium, copper, lead, mercury, nickel, selenium, zinc, ammoniacal 
nitrogen as N, sulphide, nitrate, sulphate, pH, cyanide (free), cyanide 
(total), magnesium, soil organic matter, speciated monohydric phenols 

F.1.26 Bacteriological testing (total coliforms) was also undertaken on two 
samples. 

F.1.27 The levels of chemical contaminants were found to be very low. They were 
found at concentrations well below widely used long term human health 
screening values (Defra/EA, 2009)3 (Chartered Institute of Environmental 
Health, 2009)4.   

F.1.28 A single sample was however recorded as containing elevated levels of 
coliforms which is typical of sites used for wastewater.   

F.1.29 See Vol 2 Environmental assessment methodology for full guidance on the 
benchmarks used. 
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Soil gas data 

F.1.30 No soil gas testing was undertaken as part of the investigation.  
Groundwater contamination data 

F.1.31 Two samples of groundwater were taken from standpipe installations in 
the River Terrace Deposits.  

F.1.32 Groundwater data shows low levels of contamination with respect to 
coliforms, faecal coliforms, nickel, tetrachloroethene and turbidity within 
the River Terrace Deposits on-site.  Refer to Section 13 Water resources – 
groundwater of this volume for further information.    

Third party ground investigation data 
F.1.33 No third party ground investigation was available for review at the Acton 

Storm Tanks site. 

Other environmental records 
F.1.34 Details of environmental records (hazard and waste sites) in the vicinity of 

the site held by the Environment Agency (EA) and other bodies have been 
obtained from the Landmark Information Group and are presented in Vol 4 
Table F.4 below.  Pertinent records are discussed in further detail below.    

F.1.35 The location of these records is shown on Vol 4 Figure F.1.3 (see 
separate volume of figures).    

Vol 4 Table F.4 Land quality – hazard and waste sites 

Item On-site Within 250m of site 
boundary 

Active integrated pollution 
prevention and control 

0 0 

Control of major accident 
hazard sites 

0 0 

Historical landfill site 0 0 

LA pollution prevention 
and control 

0 3 

Licensed waste 
management facility 

0 0 

Notification of installations 
handling hazardous 
substances 

0 0 

Past potential 
contaminated industrial 
uses 

Areas of past potential contaminated 
industrial uses are present on-site and within 
250m. 

Pollution incident to 
controlled water* 

0 0 

Registered waste transfer 0 0 
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Item On-site Within 250m of site 
boundary 

site 

Registered waste 
treatment or disposal site 

0 0 

*Does not include regular combined sewer overflow (CSO) discharges 
 
F.1.36 Inspection of the data has identified areas both on-site and within 250m of 

the Acton Storm Tank site that are classified as being of past potential 
contaminated industrial use.  The past on-site potential contaminated 
industrial use relates to the Acton Storm Tanks facility as shown on Vol 4 
Figure F.1.1 (see separate volume of figures) along with other historical 
land-uses within the 250m assessment area.  Common contaminants 
associated with such land-uses are identified in Vol 4 Table F.2. 

F.1.37 Within 250m of the Acton Storm Tank site, inspection of the data has 
identified three Local Authority Pollution Prevention and Controls.  One of 
these is located 200m to the southwest of the site on the corner of 
Hamilton Road and Southfield Road and relates to a dry cleaning shop.   

F.1.38 The other two are to the northeast of the site on Larden Road near Valetta 
Road, approximately 160m and 175m from the site.  Of the two nearest 
entries, one is related to the former factory site, the reason for the other 
entry is unclear.   

Thames water operational records 
F.1.39 Thames Water records of contaminating substance storage at the Acton 

Storm Tanks site within the last five years were reviewed.   
F.1.40 Thames Water records confirm the storage of fuel oil within the wider 

Acton Storm Tanks operation land, as observed during the site walkover.  
F.1.41 No spillages of any potentially contaminating substances to ground were 

recorded. 

Land quality data from local authority 
F.1.42 The site is located within the London Borough (LB) of Ealing although the 

eastern boundary with Warple Way marks the boundary with the LB of 
Hammersmith and Fulham.  The boundary of LB of Hounslow is located 
immediately to the south. 

F.1.43 Each of the three local authorities was consulted on information they hold 
in relation to land condition.   

F.1.44 The LB of Ealing and LB of Hounslow both stated that they did not hold 
any pertinent data in respect of the site or search area.   

F.1.45 The LB of Hammersmith and Fulham holds extensive information relating 
to the redevelopment of land adjacent to the eastern boundary of the 
Acton Storm Tanks Facility.   

F.1.46 This information outlined that the adjacent site has a long history of vehicle 
component manufacturing (between c1904 and c2004) and that some 
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remedial measures were required for the construction of the existing 
residential properties.  Given this site has been developed and remediated 
and is a considerable distance from the CSO drop shaft, it can be 
discounted as a viable contamination source which may directly impact 
upon construction.   

F.1.47 The response from LB of Hammersmith and Fulham is provided in full 
within Section F.2. 

Summary of contamination sources 
F.1.48 Following the review of the baseline data, the following sources of on-site 

contamination which may impact on the construction of the proposed 
development have been identified: 
a. historic contamination of underlying soils as a result of the sewage 

treatment works, filter beds: soil contamination does however appear 
to be relatively low, although some slightly elevated levels of coliforms 
have been found locally 

b. groundwater monitoring shows some bacteriological and minor volatile 
organic compounds (VOC) contamination 

c. current site operations and gas oil tank (bunded)   
d. potential UXO. 

F.1.49 The surrounding area immediately to the north and east has previously 
supported potentially contaminating land-uses.  In particular, the area to 
the east was a former factory site that had become contaminated.  This 
has been remediated and redeveloped for housing and is not considered 
to be a viable off-site contamination source any longer.   Additionally, the 
area immediately to north is currently only used for commercial units and 
is not considered to represent a current high risk pollution source. 
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F.2 Local authority consultation 
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Vol 4 Plate F.1 Land quality − OS Master Map 
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Vol 4 Plate F.2 Land quality − OS Map 1871 
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Vol 4 Plate F.3 Land quality − OS Map 1896 
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Vol 4 Plate F.4 Land quality − OS Map 1935 
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Vol 4 Plate F.5 Land quality − OS Map 19355 
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Vol 4 Plate F.6 Land quality − OS Map 1971-1974 
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F.3 Detailed Unexploded Ordnance (UXO) risk 
assessment  
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Appendix G: Noise and vibration 

G.1 Baseline noise survey 

Introduction 
G.1.1 As described in Volume 2 Environmental assessment methodology, the 

main purpose of the noise survey has been to determine representative 
ambient and background noise levels at a number of different types of 
noise sensitive receptor. 

G.1.2 The nearest identified noise sensitive receptors to Acton Storm Tanks are 
two residential dwellings and Stanley Studios (a non-residential building 
used as a recording studio) on Canham Road located immediately north 
of the proposed development, to the south and southwest of the site are 
terraced residential properties on Worcester Drive (5-8) and Greenend 
Road (2-26 and 46-54), to the east of the site is the apartment block Tesla 
Court (1-40) on Warple Way (part of the Factory Quarter development) 
and further southeast are the apartment blocks (1-66 Edison Court and 
250-269 Longford Court) on Warple Way.      

Survey methodology 
G.1.3 The London Borough of Ealing has been consulted regarding the noise 

assessment and monitoring locations, prior to completing the surveys. 
G.1.4 An initial baseline noise survey was completed on 1st through 5th April, 

2011 and additional data was collected on 23rd-24th January, 2012.  The 
initial baseline survey comprised short term attended measurements 
taken during the daytime, evening and night-time, as well continuous 
unattended monitoring.  The additional survey comprised further 
continuous unattended monitoring, following further consultation with the 
London Borough of Ealing.     

G.1.5 During the initial baseline survey short term attended noise monitoring 
was completed at five locations.  Measurements were undertaken during 
the interpeak periods of 10:00-12:00, 14:00-16:00 and 20:00-22:00 on a 
typical weekday, and 14:00-18:00 and 00:00-04:00 on a typical weekend 
day, so that the baseline data is representative of the quieter periods 
where any disturbance from construction would be most noticeable.  
Continuous unattended monitoring was completed at two locations.     

G.1.6 Vol 4 Table G.1 describes the survey equipment that was used to collect 
the baseline data at the site. 
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Vol 4 Table G.1 Noise – survey equipment 

Item Type Manufacturer Serial 
Number(s) 

Laboratory 
Calibration 

Date 

Initial baseline survey: 1st through 5th April, 2011 

Hand-held 
analyser(s) 2250 Brüel & Kjær 

2626231 
2626232 
2626233 

20/01/2010* 
15/02/2010* 

15/02/2010* 

2446918 01/07/2010** 

½ “ 
microphone(s) 4189 Brüel & Kjær 

2621208 
2621211 
2621212 

19/01/2010* 

15/02/2010* 

15/02/2010* 

2440900 01/07/2010** 

B&K sound 
calibrator(s) 4231 Brüel & Kjær 

2619373 
2619374 
2619375 

10/02/2011* 
21/02/2011* 
12/01/2011* 

Additional baseline survey: 23rd-24th January 2012 

Hand-held 
analyser(s) 2250 Brüel & Kjær 2659069 11/03/2011** 

½ “ 
microphone(s) 4189 Brüel & Kjær 2650595 10/03/2011** 

B&K sound 
calibrator(s) 4231 Brüel & Kjær 2052513 09/11/2011** 

*Hand-held analyser(s) and ½ “ microphone(s) valid for two years from the date listed, 
calibrator(s) valid for one year from the date listed  

**Hand-held analyser(s), ½ “ microphone(s) and calibrator(s) valid for one year from the 
date listed 

G.1.7 Prior to and on completion of the surveys, the sound level meters and 
microphone calibration was checked using a Brüel and Kjær sound level 
meter calibrator.  On-site calibration checks were performed before and 
after all measurements with no significant deviation being observed.  The 
sound level meters and calibrators have valid laboratory calibration 
certificates. 

G.1.8 For the attended measurements, the sound level meters were tripod-
mounted with the microphone approximately 1.3m above ground level.  A 
windshield was fitted over the microphone at all times during the survey 
period to minimise the effects of any wind induced noise. 
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G.1.9 For the unattended measurements, the environmental cases used for the 
continuous data logging were locked to avoid any potential tampering.  
The microphones were tripod-mounted approximately 1.3m above ground 
level.  Windshields with bird spikes were fitted over the microphones at all 
times during the survey period to minimise the effects of any wind induced 
noise, and also to prevent birds from perching on the equipment 

G.1.10 The prevailing weather conditions observed for the baseline surveys are 
described in Vol 4 Table G.2. 

Vol 4 Table G.2 Noise – weather conditions during baseline noise surveys 

Wind Speed  
(ms-1)  

Wind 
Direction 

Temperature 
(°C) 

Precipitation Description 

Initial baseline survey – 3rd April, 2011 (daytime, 14:00-18:00) 

Maximum:  
0.7-2.4 

Average:   
0.3-0.7 

SW 15-17 No Overcast, dry, 
light breeze 

Initial baseline survey – 4th April, 2011 (night-time, 00:00-04:00) 

Maximum: 
3.6-4.6   

Average:   
0.8-1.5 

Westerly 6-10 No Partly cloudy, 
dry, breezy 

Initial baseline survey – 4th April, 2011 (daytime, 10:00-12:00) 

Maximum:  
1.7-4.8 

Average:   
0.5-1.2 

W, WSW 11-12 No 

Cloudy with 
sunny 

intervals, dry 
and breezy 

Initial baseline survey – 4th April, 2011 (daytime, 14:00-16:00) 

Maximum:  
3.2-5.2 

Average:   
1.3-1.7 

SW 13-14 No 

Cloudy with 
sunny 

intervals, dry 
and breezy 

Initial baseline survey – 4th April, 2011 (evening, 20:00-22:00) 

Maximum:  
1.3-2.7 

Average:   
0.3-0.7 

SW 10-11 No Overcast, dry, 
light breeze 

Initial baseline survey – 5th April, 2011 (night-time, 00:00-04:00) 
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Wind Speed  
(ms-1)  

Wind 
Direction 

Temperature 
(°C) 

Precipitation Description 

Maximum:  
1.0-3.4 

Average:   
0.3-0.7 

SW 9-10 
Yes - persistent 

drizzle from 
03:00 

Generally 
cloudy and dry 

with light 
breeze 

Additional baseline survey – 23rd January, 2012 (night-time, 00:00-04:00) 

Maximum:  
0.5-2.6 

Average:   
0-0.7 

Westerly 6-7 No 
Partly cloudy 

dry, light 
breeze 

Additional baseline survey – 24th January, 2012 (night-time, 00:00-04:00) 

Maximum:   
0-1.5 

Average:   
0-0.7 

Westerly 1-3 No Clear, dry and 
calm 

Measurement locations 
G.1.11 Vol 4 Table G.3 details the measurement locations which are also 

presented in Vol 4 Figure G.1 (see separate volume of figures), and 
shown in Vol 4 Plate G.1 to Vol 4 Plate G.7. 
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Vol 4 Table G.3 Noise – measurement locations  

Results 
G.1.12 The range of values for each of the parameters collected during the 

baseline surveys are summarised in Vol 4 Table G.4 to Vol 4 Table G.10. 
G.1.13 A review has been undertaken of the unattended measurement results, 

which confirms that the attended measurements were undertaken over 
periods with typical ambient and background noise levels. 

  

Measurement 
location 
number 

Description 
Co-ordinates 

X Y 

AST01 On public footpath adjacent to Stanley 
Gardens, in front of industrial building 521111 179764 

AST02 
Within private car park off Warple Way, 

behind rear gardens of residential 
dwellings on Greenend Road 

521179 179647 

AST03 On public footpath adjacent to Warple 
Way, in front of Longford Court 521339 179601 

AST04 
Within private car park off Warple Way, 

behind rear gardens of residential 
dwellings on Worcester Drive 

521312 179530 

AST05 
On public footpath adjacent to Warple 
Way, in front of north-east boundary of 

Acton Storm Tanks 
521305 179679 

AST06 Within Acton Storm Tanks site, in front of 
the northern most storm tanks 521170 179736 

AST07 
Within private car park off Warple Way, at 

eastern boundary edge near to Rugby 
Road 

521094 179697 
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Vol 4 Table G.4 Noise – sampled noise survey results - AST01 

* An approximation of the averaged ambient façade noise level has been obtained by adding 3dB to 
the calculated averaged ambient free-field level 

Location Detail:  AST01, on public footpath adjacent to Stanley Gardens, in front 
of industrial building     

Measurement 
period 

Noise level (dB(A) free-field) 
Averaged 

ambient noise 
level, 

dBLAeq,15min 

dBLAeq,15min 
(rounded to 
nearest 5dB) 

LAFmax LA90,15min LAeq,15min Free 
field Façade Façade 

Daytime  
(10.00-12.00, 
14.00-16.00) 

84 48 56-59 57 60* 60 

Evening  
(20.00-22.00) 79 47 54-57 56 59* 60 

Night  
(00.00-04.00) 47 40 43-47 46 49* 50 

Weekend day 
(14.00-18.00) 76 49 51-58 56 59* 60 

Weekend night 
(00.00-04.00) 62 48 48-49 49 52* 50 
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Vol 4 Table G.5  Noise – sampled noise survey results- AST02 

* An approximation of the averaged ambient façade noise level has been obtained by adding 3dB to 
the calculated averaged ambient free-field level 

 
 
 

Location Detail:  AST02, within private car park off Warple Way, behind rear 
gardens of residential dwellings on Greenend Road 

Measurement 
period 

Noise level (dB(A) free-field) 
Averaged 

ambient noise 
level, 

dBLAeq,15min 

dBLAeq,15min 
(rounded to 
nearest 5dB) 

LAFmax LA90,15min LAeq,15min Free 
field Façade Façade 

Daytime  
(10.00-12.00, 
14.00-16.00) 

78 42 48-55 52 55* 55 

Evening  
(20.00-22.00) 61 42 45 45 48* 50 

Night  
(00.00-04.00) 54 36 35-39 37 40* 40 

Weekend day 
(14.00-18.00) 72 40 43 43 46* 45 

Weekend night 
(00.00-04.00) 51 37 38 38 41* 40 
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Vol 4 Table G.6 Noise – sampled noise survey results - AST03 

* An approximation of the averaged ambient free-field level has been obtained by subtracting 3dB 
from the calculated averaged ambient façade noise level 
 
 

Location Detail:  AST03, on public footpath adjacent to Warple Way, in front of 
Longford Court      

Measurement 
period 

Noise level (dB(A) free-field) 
Averaged 

ambient noise 
level, 

dBLAeq,15min 

dBLAeq,15min 
(rounded to 
nearest 5dB) 

LAFmax LA90,15min LAeq,15min Free 
field Façade Façade 

Daytime  
(10.00-12.00, 
14.00-16.00) 

90 47 54-65 58* 61 60 

Evening  
(20.00-22.00) 75 46 49-53 48* 51 50 

Night  
(00.00-04.00) 72 38 38-47 42* 45 45 

Weekend day 
(14.00-18.00) 84 44 50-56 50* 53 55 

Weekend night 
(00.00-04.00) 53 38 39-40 36* 39 40 
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Vol 4 Table G.7 Noise – sampled noise survey results- AST04 

* An approximation of the averaged ambient façade noise level has been obtained by adding 3dB to 
the calculated averaged ambient free-field level 
 
 

Location Detail:   AST04, within private car park off Warple Way, behind rear 
gardens of residential dwellings on Worcester Drive      

Measurement 
period 

Noise level (dB(A) free-field) 
Averaged 

ambient noise 
level, 

dBLAeq,15min 

dBLAeq,15min 
(rounded to 
nearest 5dB) 

LAFmax LA90,15min LAeq,15min Free 
field Façade Façade 

Daytime  
(10.00-12.00, 
14.00-16.00) 

83 43 50-57 54 57* 55 

Evening  
(20.00-22.00) 63 42 44-48 47 50* 50 

Night  
(00.00-04.00) 67 35 35-38 37 40* 40 

Weekend day 
(14.00-18.00) 72 40 43-49 46 49* 50 

Weekend night 
(00.00-04.00) 72 36 37-45 43 46* 45 
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Vol 4 Table G.8 Noise – sampled noise survey results- AST05 

* An approximation of the averaged ambient façade noise level has been obtained by adding 3dB to 
the calculated averaged ambient free-field level 
 
 
 

Location Detail:   AST05, on public footpath adjacent to Warple Way, in front of 
north-east boundary of Acton Storm Tanks      

Measurement 
period 

Noise level (dB(A) free-field) 
Averaged 

ambient noise 
level, 

dBLAeq,15min 

dBLAeq,15min 
(rounded to 
nearest 5dB) 

LAFmax LA90,15min LAeq,15min Free 
field Façade Façade 

Daytime  
(10.00-12.00, 
14.00-16.00) 

80 46 52-57 54 57* 55 

Evening  
(20.00-22.00) 74 45 51 51 54* 55 

Night  
(00.00-04.00) 63 37 41-42 41 44* 45 

Weekend day 
(14.00-18.00) 79 43 48-55 51 54* 55 

Weekend night 
(00.00-04.00) 74 39 42-50 48 51* 50 
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Vol 4 Table G.9 Noise – continuously logged noise survey results - AST06 

Location Detail:  AST06, within Acton Storm Tanks site, in front of the northern 
most storms tanks 

Day Period 
Period noise level 
(dB(A) free-field) 

LAFmax LA90 LAeq 

Weekday 

07.00-08.00 79 46 53 
08.00-18.00 80 47 52 
18.00-19.00 69 47 51 
19.00-22.00 81 46 51 
22.00-07.00 77 41 49 

Saturday 

07.00-08.00 68 47 51 
08.00-13.00 76 47 51 
13.00-14.00 79 45 54 
14.00-22.00 75 43 49 
22.00-07.00 71 39 47 

Sunday 07.00-21.00 87 44 50 
21.00-07.00 78 38 48 

 
Vol 4 Table G.10 Noise – continuously logged noise survey results - AST07 

Location Detail:  AST07, within private car park off Warple Way, at eastern 
boundary edge near to Rugby Road 

Day Period 
Period noise level 
(dB(A) free-field) 

LAFmax LA90 LAeq 
Weekday 22.00-07.00* 75 37 48 
Sunday 09.00-07.00* 72 38 43 

* The data presented in this row is deemed to be representative of the reference period.  The 
continuous monitor only collected data from 00:00 through 04:00. 
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Plates of noise measurement locations 
G.1.14 The following plates (Vol 4 Plate G.1 to Vol 4 Plate G.7) illustrate the noise 

measurement locations. 
Vol 4 Plate G.1 Noise measurement location AST01  

 
Note: On public footpath adjacent to Stanley Gardens, looking north 

 

Vol 4 Plate G.2  Noise measurement location AST02  

 
Note: Within private car park off Warple Way, looking southwest towards residential dwellings on 

Greenend Road 
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Vol 4 Plate G.3  Noise measurement location AST03  

 
Note: On public footpath adjacent to Warple Way, looking north 

(façade measurement) 
 

Vol 4 Plate G.4  Noise measurement location AST04 

 
Note: Within private car park off Warple Way, looking southwest towards residential dwellings on 

Worcester Drive 
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Vol 4 Plate G.5  Noise measurement location AST05  

 
Note: On public footpath adjacent to Warple Way, looking northeast towards residential flats 

 

Vol 4 Plate G.6  Noise measurement location AST06 

 
Note: Within Acton Storm Tanks, looking northwest towards Canham Road 
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Vol 4 Plate G.7  Noise measurement location AST07   

 
Note: Within private car park off Warple Way, looking northwest towards Rugby Road 
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G.2 Construction noise prediction results 
G.2.1 The construction noise prediction methodology follows the methodology 

provided in Volume 2 Environmental assessment methodology.  . 
G.2.2 The assessment has been carried out based on a typical construction 

programme which has been used to calculate the average monthly noise 
levels. 

G.2.3 Construction plant assumptions used in the assessment are presented in 
Vol 4 Table G.11. 

G.2.4 Time histories of the predicted daytime construction noise levels across 
the programme of construction works are shown in Vol 4 Plate G.8 to Vol 
4 Plate G.18. 
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G.2.5 The predicted construction noise over time at each receptor is shown in 

the figures below. It should be noted that these representations are for the 
worst-case scenarios for noise exposure at the upper floors.  For 
comparison with the construction noise, the figures also show either the 
potential significance criterion threshold for residential receptors, or the 
ambient noise level.  This comparison is discussed in the main 
assessment text.  The night-time noise levels have also been assessed for 
the short period of night-time works, these results are described in the 
main assessment text and not presented here. 

Vol 4 Plate G.8  Average monthly daytime noise level over duration of 
construction – Stanley Studios (studio) (AS1) 
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Vol 4 Plate G.9  Average monthly daytime noise level over duration of 
construction – 2-12 Greenend Road (residential) (AS2) 

 
 

Vol 4 Plate G.10  Average monthly daytime noise level over duration of 
construction - 14-26 Greenend Road (residential) (AS3) 
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Vol 4 Plate G.11  Average monthly daytime noise level over duration of 
construction – 46-54 Greenend Road (residential) (AS4) 

 
Vol 4 Plate G.12 Average monthly daytime noise level over duration of 

construction – 5-8 Worcester Drive (residential) (AS5) 
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Vol 4 Plate G.13  Average monthly daytime noise level over duration of 
construction –250 -269 Longford Court (residential) (AS6) 

 
Vol 4 Plate G.14  Average monthly daytime noise level over duration of 

construction –1-66 Edison Court (residential) (AS7) 
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Vol 4 Plate G.15  Average monthly daytime noise level over duration of 
construction –Tesla Court (residential) (AS8) 

 
 

Vol 4 Plate G.16  Average monthly daytime noise level over duration of 
construction –3-5 Canham Road (residential) (AS9) 
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Vol 4 Plate G.17  Average monthly daytime noise level over duration of 
construction –Scout Hut and Crèche (community hall) (AS10) 

 
 

Vol 4 Plate G.18  Average monthly daytime noise level over duration of 
construction –TV Studio (Acton Industrial Estate Unit 11) (AS11) 
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Appendix H: Socio-economics 

H.1 Baseline community profile 
H.1.1 The community profile is based on Output Area (OA) and local authority 

level data from the Office of National Statistics (ONS).  The data have 
been obtained from four sources: Census 20011 (the last census for which 
data are availablei), Department of Communities and Local Government 
Deprivation Indices 20102, London Public Health Observatory 20123, and 
the Network of Public Health Observatories 20114 (see Volume 2 
Methodology).  Data are grouped according to those ‘protected 
characteristics’ii or groups which are relevant for consideration in relation 
to this socio-economic impact assessment.  This baseline community 
profile provides context for this socio-economic assessment. 

H.1.2 On the basis of likely impacts on receptors identified in this socio-
economic assessment, the community profile examines the ‘immediate 
area’ surrounding the construction site (ie, within an assessment area of 
250m) and the overall borough level (which in this case is the London 
Borough [LB] of Ealing).  

H.1.3 The main protected characteristic group concentratediii within the 
immediate area surrounding the proposed construction site is ‘persons 
who suffer from income deprivation’. 

Resident population 
H.1.4 The resident population was approximately 3,700 within 250m of the site 

at the time of the last census.   

Gender and age  
H.1.5 Of the total population within 250m of the site, 53.4% of residents are 

female, slightly higher than the proportion of females within the LB of 
Ealing (51.0%) and Greater London (51.6%). 

H.1.6 Vol 4 Table H.1 outlines age breakdown by assessment area, it illustrates 
that the proportion of under 16 year olds within 250m (15.8%) is somewhat 
lower than the LB of Ealing (19.8%) and Greater London level (20.2%). 

H.1.7 The proportion of over 65 year olds within 250m (10.2%) is slightly lower 
than at a borough wide level (11.5%) and Greater London level (12.4%). 
 
 

i Census 2001.  This type of data for the 2011 Census had not been released at the time of the assessment. 
ii The Equalities Act 2010 defines ‘protected characteristics’ as: age, disability, gender reassignment, marriage 
and civil partnership, pregnancy and maternity, race, religion or belief, sex, and sexual orientation.  Of these 
characteristics, age, disability, race and religion are relevant for consideration in relation to this socio-economic 
impact assessment. 
iii In this instance, ‘concentrated’ refers to the occurrence of a particular protected characteristic group, the 
proportion of which is much higher than the borough wide proportions. 
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Vol 4 Table H.1 Socio-economics - age breakdown by assessment area 

Age group 
Assessment area 

Immediate area 
(250m) 

Borough wide (LB 
of Ealing) Greater London 

Under 16 
years old 15.8% 19.8% 20.2% 

Over 65 
years old 10.2% 11.5% 12.4% 

Ethnicity 
H.1.8 Vol 4 Table H.2 outlines ethnicity by assessment area, showing that within 

250m of the site, White residents make up over four fifths of the population 
(83.4%) with Black and Minority Ethnic (BME) groups comprising the 
remaining 16.6%.  

H.1.9 The proportion of White residents within 250m (83.4%) is somewhat 
higher than the Greater London average (71.2%) and moderately higher 
than the LB of Ealing proportion of White residents (58.7%). 

H.1.10 Within 250m, the proportion of Black residents (7.1%) is slightly lower than 
within the LB of Ealing (8.8%) and somewhat lower than within Greater 
London (10.9%).  By contrast, the proportion of Asian residents within 
250m of the site (3.5%) is considerably lower than the Greater London 
proportion (12.1%) and much lower than the LB of Ealing average 
(24.5%), where Asian residents account for approximately one in four of 
the population. 

Vol 4 Table H.2 Socio-economics - ethnicity by assessment area 

Ethnicity  
Assessment area 

Immediate area 
(250m) 

Borough wide (LB 
of Ealing) Greater London 

White 83.4% 58.7% 71.2% 

BME 16.6% 41.3% 28.8% 

Asian 3.5% 24.5% 12.1% 

Black 7.1% 8.8% 10.9% 

Other 3.3% 4.3% 2.7% 

Mixed 2.7% 3.6% 3.2% 
4.1.1 Note: The figure for BME data presented in Table H.2 is the sum of data for Asian, Black, 

Other and Mixed ethnicities. 

Religion and belief 
H.1.11 Within 250m of the site, Christians are the predominant religious group at 

61.1%, broadly in line with Greater London levels (58.2%) and somewhat 
higher than the LB of Ealing average (50.7%).  Muslims are the second 
most predominant religious group with 4.4% of residents within 250m, 
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considerably lower than the borough-wide level (10.3%) and Greater 
London average (8.5%).  

H.1.12 Within 250m, the proportion of residents that do not follow a religion 
(31.2%) is somewhat higher than the borough wide (20.8%) and Greater 
London (24.3%) average. 

Health indicators 
H.1.13 Vol 4 Table H.3 outlines health indicators by assessment area, noting that 

within 250m of the site, the proportion of residents suffering from a long 
term or limiting illness (11.1%) is somewhat lower than the LB of Ealing 
(15.1%) and Greater London (15.5%) averages.  

H.1.14 The proportion of residents who claim disability living allowance within 
250m (2.6%) is considerably lower than within the LB of Ealing (4.1%) and 
Greater London (4.5%).  

Vol 4 Table H.3 Socio-economics - health indicators by assessment area 

Health 
indicator 

Assessment area 
Immediate area 

(250m) 
Borough wide (LB 

of Ealing) Greater London 

Long term 
limiting sick  

11.1% 15.1% 15.5% 

Disability 
living 
allowance 

2.6% 4.1% 4.5% 

 
H.1.15 In the local Middle Layer Super output Area (MSOA)iv5 which the 

construction site falls within and relative to Greater London, levels of adult 
obesity fall within the lowest quintile (ie, the lowest being the best).  For 
child obesity, the entire borough falls within the second lowest quintile 
relative to other Greater London boroughs. 

H.1.16 In terms of adults undertaking physical activity as measured borough wide, 
the LB of Ealing falls within the second lowest quintile (ie, the lowest being 
the worst) relative to Greater London.  By contrast, the proportion of 
children undertaking physical activity falls within the second highest 
quintile, also relative to Greater London. 

H.1.17 For death rates by heart disease, circulatory disease, respiratory disease 
and strokes, the local MSOA ranks in the lowest quintile (ie, the lowest 
being the best) relative to Greater London.  Death rates by cancer are 
more prevalent and the local MSOA ranks within the second highest 
quintile. 

H.1.18 For male and female life expectancy, the local MSOA ranks within the 
highest quintile (ie, the highest being the best) relative to Greater London.  

iv MSOAs are areas determined by the Office of National Statistics (ONS) to collect local area statistics.  MSOAs 
have a minimum size of 5,000 residents and 2,000 households.  MSOAs have an average population size of 
7,200 residents. 
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Average life expectancy for both male and female residents ranges from 
84.9 to 93.1 years old.  

Lifestyle and deprivation indicators 
H.1.19 Vol 4 Table H.4 outlines lifestyle and income deprivation indicators by 

assessment area, showing that the proportion of households within 250m 
that do not own cars (35.4%) is broadly in line with the Greater London 
average (37.5%), however slightly lower than the LB of Ealing average 
(31.7%).  

Vol 4 Table H.4 Socio-economics - lifestyle and income deprivation levels by 
assessment area 

Indicator 
Assessment area 

Immediate area 
(250m) 

Borough wide (LB 
of Ealing) 

Greater London 

No car 
households 35.4% 31.7% 37.5% 

Income 38.5% 27.5% 30.8% 

Overall 0.0% 17.9% 24.5% 
 

H.1.20 The incidence of deprivationv measured by income within 250m (38.5%) is 
moderately higher than the LB of Ealing (27.5%) and Greater London 
averages (30.8%).  By contrast, there is no overall deprivation recorded 
within 250m.  Overall deprivation within the LB of Ealing (17.9%) is 
somewhat lower than the Greater London level (24.5%). 

 
 
 
 
 
 
 
 
 
 
 
 
 

v Income deprivation and overall deprivation in this instance both refer to the percentage of the population which 
fall within the top 20% of deprived areas nationally.  Percentages therefore refer to the proportion of residents 
within each assessment area who fall within the highest quintile of deprivation within England. 
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H.2 Baseline economic profile 
H.2.1 This section presents a profile of the economy local to the proposed 

construction site at Acton Storm Tanks.  
H.2.2 Data is presented for the geographical area within a radius or ‘catchment’ 

of approximately 250m from the boundary of the Limits of land to be 
acquired or used (LLAU) of the project site.  Data is also provided at the 
overall borough level (which in this case is the LB of Ealing) and for 
Greater London.  

H.2.3 Data is sourced from Experian’s National Business Database (2012)6 
which draws primarily on regularly updated records from Companies 
Housevi. 

Employment and businesses 
H.2.4 Within approximately 250m of the site there are approximately 4,600 

jobsvii.   Vol 4 Table H.5viii  below illustrates the breakdown of employment 
by sector, based on the UK Standard Industrial Classification (SIC) 20077.  
It shows data for those sectors which account for more than 5% of total 
employment within approximately 250m.  It can be seen that: 
a. Information and Communication account for 48% of employment 

within 250m, considerably more than within the LB of Ealing (7%) and 
Greater London (7%). 

b. Professional, Scientific and Technical Activities account for 8% to 11% 
of employment at all three geographical levels. 

c. Administrative and Support Service Activities account for 8% to 10% of 
employment at all three geographical areas.  

d. Arts, Entertainment and Recreation Activities account for 6% of 
employment within 250m, which is three times that within the LB of 
Ealing (2%) and double that of Greater London (3%). 

e. Wholesale and Retail Trade / Repair of Motor Vehicles and 
Motorcycles account for 6% of employment within 250m, which is less 
than half of that within the LB of Ealing (14%) and Greater London 
(16%). 

f. Manufacturing accounts for 5% of employment within 250m, which is 
slightly lower than within the LB of Ealing (6%) and somewhat more 
than within Greater London (3%). 
 

vi Information on employees and businesses reflects aggregated data for seven digit post-code units falling wholly 
or partially within a 250m boundary of the LLAU.  This includes post code units on the opposite side of the River 
Thames, if relevant.  Please refer to Volume 2 Appendix H for further details. 
vii Employees data reflect a head count of workers on-site rather than Full Time Equivalent (FTE) jobs.  While 
employee figures are mostly based on actual reported data, a proportion is based on modelled data. 
viii Data in tables rounded to nearest whole percentage and do not always sum due to rounding. 
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Vol 4 Table H.5 Socio-economics - employment by top six sectors (2012) 

 

Assessment area 

Sector (Standard 
Industrial Code 2007) 

Immediate area 
(250m) 

Borough wide (LB 
of Ealing) 

Greater 
London 

Information and 
Communication 48% 7% 7% 

Professional, Scientific and 
Technical Activities 11% 8% 11% 

Administrative and Support 
Service Activities 8% 10% 8% 

Arts, Entertainment and 
Recreation Activities 6% 2% 3% 

Wholesale and Retail 
Trade / Repair of Motor 
Vehicles and Motorcycles 

6% 14% 16% 

Manufacturing 5% 6% 3% 

Other (including 
unclassified) 16% 53% 52% 

 
H.2.5 Within approximately 250m of the site there are approximately 400 

businesses (defined here as business locationsix).  The split of businesses 
by sector within 250m generally reflects the breakdown of employment by 
sector set out in Vol 4 Table H.5, with the largest proportion of businesses 
being engaged in Information and Communication (15%).  Professional, 
Scientific and Technical Activities (12%), Administrative and Support 
Service Activities (11%), Wholesale and Retail Trade / Repair of Motor 
Vehicles and Motorcycles (11%) and Manufacturing (5%) also account for 
relatively large proportions of businesses. 

H.2.6 Vol 4 Table H.6 below illustrates the size of businesses in terms of the 
number of employees at each business location / unit.  At all geographical 
levels, businesses within the smallest size band (1 to 9 employees) 
account for the majority.  Within approximately 250m, 87% of businesses 
have one to nine employees, similar to within the LB of Ealing (90%) and 
Greater London (88%).  Business units with ten to 24 employees account 
for 10% of all businesses within 250m of the site, somewhat higher than 
within the LB of Ealing (7%) and Greater London (8%). 

H.2.7 The size of businesses within 250m varies somewhat by sector.  For 
example, within the Information and Communication sector, 95% of 
businesses have one to nine employees compared to 72% of 
Administrative and Support Service Activities and an average across all 

ix This count relates to business ‘locations’ or ‘units’; an enterprise may have a number of business locations / 
units.  It includes private sector, public sector and voluntary sector / charitable entities. 
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sectors of 87%.  Businesses of ten to 24 employees in size account for 
21% of businesses within the Administrative and Support Service 
Activities, compared to 3% of businesses within the Information and 
Communication sector. 

Vol 4 Table H.6 Socio-economics - businesses by size band (number of 
employees) 

Assessment area / sector 
Size band (number of employees) 

1-9 10-24 25-49 50-99 100-
249 250+ 

Immediate area (250m) 87% 10% 2% 1% 1% 1% 

  Information and Communication 95% 3% 0% 0% 0% 2% 

  Professional, Scientific and 
Technical Activities 84% 12% 0% 2% 0% 2% 

- Administrative and Support Service 
Activities 72% 21% 5% 0% 2% 0% 

- 
Wholesale and Retail Trade / 
Repair of Motor Vehicles and 
Motorcycles 

84% 12% 5% 0% 0% 0% 

Borough wide (LB of Ealing) 90% 7% 2% 1% 0% 0% 

Greater London 88% 8% 2% 1% 1% 0% 
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I.1 Introduction 
I.1.1 Construction and operational effects assessments at this site for this topic 

do not require the provision of any supporting information, so this 
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Appendix K: Water resources –  groundwater 

K.1 Geology 
K.1.1 A summary of the anticipated geological succession at the Acton Storm 

Tanks site is shown in Vol 4 Table K.1. 
Vol 4 Table K.1 Groundwater – anticipated geological succession 

Period Series Group Formation 
Quaternary Holocene Superficial 

deposits 
Made ground 

Alluvium 

Pleistocene River Terrace 
Deposits 

Palaeogene Eocene Thames London Clay 
 

K.1.2 The superficial and solid geology in the vicinity of the site, as published by 
the British Geological Survey (BGS)1, is shown in Vol 4 Figure 13.4.1 and 
Vol 4 Figure 13.4.2 respectively (see separate volume of figures).   

K.1.3 The ground investigation undertaken for the Thames Tunnel project has 
involved drilling boreholes both on the banks and within the main river 
channel for the purposes of understanding the geology and hydrogeology 
within the assessment area.  The depths and thicknesses of geological 
layers are based on ground investigation boreholes drilled on site; these 
are boreholes SR4073 and SA4302.  The locations of these boreholes 
around the site are shown in Vol 4 Figure 13.4.1 (see separate volume of 
figures).  The depths and thicknesses of geological layers encountered is 
summarised in Vol 4 Table K.2 below. 

Vol 4 Table K.2 Groundwater – anticipated ground conditions 

Formation Top elevation* 
(mATD)** 

Depth below 
ground level (m) 

Thickness 
(m) 

Made Ground 105.8 0 1.75 

Alluvium 104.05 1.75 0.9 

River Terrace 
Deposits 

103.15 2.65 6.15 

London Clay 
 B 
 A3ii 
           A3i 
 A2 

 
97.0 
82.18 
70.45 
68.75 

 
8.8 
23.62 
35.35 
37.05 

 
14.82 
11.73 
1.70 
10.57 

* Based on an assumed ground level of 105.8mATD.   
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** mATD = metres above tunnel datum.   A commonly used term for sub-surface 
construction projects, which defines height above a temporary datum set at -
100mAOD (metres above Ordnance Datum). 

 
K.1.4 The combined sewer overflow (CSO) drop shaft and the base slab at the 

Acton Storm Tanks site would extend to approximately 75.03mATD and 
71.03mATD respectively and would pass through the Made Ground, 
Alluvium, River Terrace Deposits and into the London Clay Formation, 
units B and A3ii.    

K.1.5 The tunnelling excavation and Tunnel Boring Machine (TBM) break-in at 
the Acton Storm Tanks site would be within the London Clay Formation, 
unit B.  The interception chamber and culvert approximately 7.7m, as 
assumed for the purpose of this assessment, would extend down to 
98.1mATD into the River Terrace Deposits. 

K.1.6 The Made Ground, containing sandy, gravelly clay or gravely sand with 
flint, brick, clinker, macadam, plastic, granite, tile, concrete, metal and 
coal, is expected to be 1.75m thick at the Acton Storm Tanks site. 

K.1.7 The Alluvium, comprises slightly sandy, slightly gravelly clay and is 
expected to be 0.9m thick at the Acton Storm Tanks site. 

K.1.8 The River Terrace Deposits are formed of extensive alluvial sand and 
gravel deposits laid down in river terraces by a braided river system of 
approximately 5km width, in river terraces since the Anglian glaciation.  
The River Terrace Deposits are expected to be 6.15m thick at the Acton 
Storm Tanks site.    

K.1.9 The London Clay, comprises firm to very stiff clay, slightly sandy and 
slightly gravely in places and fissured in places.  The London Clay 
Formation is divided into sub-units referred from oldest to youngest as A to 
E, with some of these sub-units dividing further, for example A2, A3i-iii, B 
in decreasing age order.  The London Clay is expected to be 38.8m thick 
at the Acton Storm Tanks site. 

K.2 Hydrogeology 
K.2.1 A summary of the anticipated hydrogeological conditions at the Acton 

Storm Tanks is in Vol 4 Table K.3. 
Vol 4 Table K.3 Groundwater – anticipated hydrogeological units 

Group Formation Hydrogeology 
Superficial 
deposits 

Made ground 
Alluvium 

Hydraulic continuity with 
upper aquifer 

River Terrace 
Deposits 

Upper aquifer 

Thames London Clay Aquicludei2 
 

i Aquiclude - a geological formation through which virtually no water moves (USGS website, 2012). 
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K.2.2 The Made Ground and Alluvium overlie the River Terrace Deposits or 

upper aquifer.  The ground investigation boreholes drilled on site indicate 
that the Made Ground and Alluvium were drilled dry.     

K.2.3 The upper aquifer (River Terrace Deposits) is defined by the Environment 
Agency (EA) as a secondary A aquifer.  These deposits are described as 
“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.  These are generally aquifers formerly classified as 
minor aquifers”.3   

K.2.4 The lower aquifer, comprising of the Upnor Formation, the Thanet Sands 
and the Chalk, is not expected to be encountered by the Thames Tunnel 
project at the Acton Storm Tanks site.   

K.2.5 The CSO drop shaft would pass through the upper aquifer and into the 
London Clay Formation (B and A3ii sub divisions).  The London Clay 
Formation is generally acknowledged as an aquiclude between the upper 
and lower aquifers.  Any groundwater present is likely to consist of 
localised seepages and/or minor groundwater inflows.  It is anticipated that 
below the River Terrace Deposits, the shaft would be excavated in 
predominantly dry London Clay Formation with the exception of minor 
seepage at various horizons, namely silt or claystone horizons.  In unit 
A3ii, the presence of fine sand laminea/lenses at this horizon, may act as 
horizontal conduits for migration of groundwater from a nearby source.   

K.3 Groundwater level monitoring 
K.3.1 Groundwater level monitoring was undertaken at a number of ground 

investigation boreholes across the assessment area with a few 
exceptions.  In addition, the EA has a regional network of monitoring 
boreholes, mainly within the lower aquifer, across London which records 
are available dating back over 50 years.   

K.3.2 Information on groundwater levels for this assessment was collected from 
two on site monitoring boreholes (displayed in Vol 4 Figure 13.4.3), from 
which the depths and thicknesses of the geological layers were obtained 
(see paragraph K.1.3).  These on site boreholes have response zonesii4 
and monitor groundwater levels in the River Terrace Deposits or upper 
aquifer.  The response zone depths, the monitored strata and the 
frequency of monitoring are detailed in Vol 4 Table K.4.  The manual dip 
data collected from these monitoring boreholes is shown in Vol 4 Table 
K.5.   

Vol 4 Table K.4 Groundwater - monitoring borehole 

Borehole Response zone 
depths mATD 

Strata Monitoring 

SA4302 103.66-96.96 River Terrace 
Deposits 

Sporadic manual 
dips 

ii Response zone -the section of a borehole that is open to the host strata (EA, 2006)  
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Borehole Response zone 
depths mATD 

Strata Monitoring 

SA4303 102.98-97.98 River Terrace 
Deposits 

Sporadic manual 
dips 

Vol 4 Table K.5 Groundwater – summary level data 

Borehole 
Period 

of 
record 

Maximum  
(Month, Year) 

Minimum  
(Month, Year) 

Average over 
period of 

record 
mbgl MATD mbgl mATD mbgl mATD 

SA4302 14/12/11-
13/07/12 5.45 

100.81 
(July 2012) 

5.60 
100.66  
(Mar. 2012) 

5.55 100.71 

SA4303 14/12/11-
13/07/12 5.62 

100.37 
(July 2012) 

6.13 
99.85  
(Mar-2012) 

5.82 100.16 

 
K.3.3 The recorded water levels in the River Terrace Deposits at SA4302 range 

between 100.66 and 100.81mATD.  These water levels consistently 
remain below the top of the formation at 103.15mATD, indicating that the 
formation is not fully saturated at this location.   

K.3.4 The recorded water levels in the River Terrace Deposits at SA4303 range 
between 99.85 and 100.37mATD.  These water levels consistently remain 
below the top of the formation at 103.15mATD, indicating that the 
formation is not fully saturated at this location.   

K.3.5 The nearest EA groundwater level monitoring borehole is located at High 
Street Acton (TQ 2037 8002); however, this borehole records water levels 
in the lower aquifer.  The EA network does not include any monitoring 
boreholes sufficiently close by to provide representative water level in the 
upper aquifer at the site.   

K.3.6 As there are only two monitoring boreholes within the River Terrace 
Deposits, it is not possible to accurately determine the direction of 
groundwater flow.  However it is likely that the direction of groundwater 
movement is from northwest to southeast, towards the River Thames, in 
these shallow deposits.   

K.4 Groundwater abstractions and protected rights 

Groundwater licensing policy 
K.4.1 The London Catchment Abstraction Management Strategy (CAMS), (EA, 

2006)5 does not identify a condition status for the upper aquifer. 
K.4.2 The status of the lower aquifer is not relevant to this assessment as 

construction would not reach to this depth at the Acton Storm Tanks site. 
K.4.3 No dewatering of the upper or lower aquifers is anticipated at the Acton 

Storm Tanks site.  Any water entering the excavation from either the 
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superficial deposits or from minor seepages through silt layers in the 
London Clay Formation would be pumped to the sewer via appropriate 
settlement tanks. 

Licensed abstractions 
K.4.4 The EA licenses abstractions from groundwater within London for all 

sources in excess of 20m3/d.  Groundwater abstractions within 1km 
around the site have been identified.   

K.4.5 The nearest licensed abstraction within the River Terrace Deposits or 
upper aquifer is located at approximately 1.6km to the south of the site, 
close by the River Thames (see Vol 4 Table K.6).  The licensed 
abstraction source (28/39/39/137) is held by Fuller Smith & Turner Ltd and 
is used for industrial, commercial and public service purposes.  A capture 
zone for this source, estimated using licence information and appropriate 
aquifer properties, is approximately 1.4km from the Acton Storm Tanks 
site.     

K.4.6 The licensed abstractions from the lower aquifer (Chalk) would be 
unaffected due to construction taking place entirely within the upper 
aquifer and the London Clay.     

K.4.7 There are no known unlicensed groundwater abstractions within a 1km of 
the Acton Storm Tanks site.  

Vol 4 Table K.6 Groundwater - licensed abstractions 

Licence 
number 

Licence 
holder 

Purpose Aquifer Licensed 
volume 

[m3/annum] 
28/39/39/0137 Fuller 

Smith & 
Turner 
LTD 

Industrial, 
commercial 
and public 
services 

River 
Terrace 
Deposits 

82,000 

K.5 Groundwater Source Protection Zones 
K.5.1 The EA defines Source Protection Zones (SPZ) around all major public 

water supply abstractions sources and large licensed private abstractions 
in order to safeguard groundwater resources from potentially polluting 
activities.    

K.5.2 There are no SPZs delineated within the vicinity of site.  The nearest of 
these lies approximately 6km to the east.  This source abstracts from the 
Chalk (lower aquifer) and would be unaffected due to construction taking 
place entirely within the upper aquifer and the London Clay.     

K.6 Environmental designations  
K.6.1 There are no environmental designations relevant to groundwater, such as 

SSSI, SAC or SNCIs within 1km of the Acton Storm Tanks site. 
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K.7 Groundwater quality and land quality assessment  
K.7.1 Historical mapping undertaken as part of the land quality assessment at 

the Acton Storm Tanks site has not identified any potentially contaminative 
land uses or potential contaminant sources (Vol 4 Section 8).  Land quality 
may impact on groundwater quality through the creation or promotion of 
preferential pathways for existing contamination during construction of the 
proposed development.   

K.7.2 The groundwater quality data presented in Vol 4 Table B.1 has been 
sourced from the ground investigation and monitoring works undertaken 
as part of the Thames Tunnel project and includes data from a monitoring 
borehole located on site (SA4302) this location is listed in Vol 4 Figure 
13.4.1 (see separate volume of figures).  Any exceedances of the UK 
drinking water standards6 or relevant Environmental Quality Standards 
(EQS)7 are shaded in blue in this table. 

K.7.3 The data shows exceedances of the relevant standards with respect to 
coliforms, faecal coliforms, nickel, tetrachloroethene and turbidity within 
the River Terrace Deposits.  Tetrachloroethene is a drying cleaning agent 
and degreasing solvent but degrades rapidly in the environment with no 
evidence of significant bioconcentration8. 

K.7.4 The EA monitors groundwater quality at a number of points across 
London, mainly the Chalk and Lower London Tertiaries (Lambeth Group) 
(EA, 2006)4.  The water quality information provided from this network is 
not relevant to the Acton Storm Tanks site, where construction would be 
entirely with the River Terrace Deposits and the London Clay Formation.   

K.7.5 The land quality data from the ground investigation boreholes used in the 
groundwater quality assessment show exceedances of the human health 
screening values9 (soil guideline values designed to be protective of 
human health).  Further detail is provided in the land quality assessment 
(see Vol 4 Appendix F). 
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Environmental Statement  
 

K.8 Groundwater status 
K.8.1 The EC Water Framework Directive (WFD) requires the status of 

groundwater management units (groundwater bodies) within each river 
basin to be determined as ‘good’ or ‘poor’ by 2015.  For groundwater there 
are two separate classifications for groundwater bodies; chemical status 
and quantitative status.  The WFD aims to achieve good status by 2015, 
or, where this is not possible and subject to the criteria set out in the 
Directive, the WFD aims to achieve good status by 2021 or 2027.  

K.8.2 The Thames River Basin Management Plan (RBMP)10 shows no 
groundwater body designation for either the upper or lower aquifers within 
the area in which the Acton Storm Tanks site is located; therefore no 
baseline assessment of quantitative or chemical status is available. 

K.8.3 The baseline assessment for groundwater status classification for the 
nearby Greenwich Chalk and Tertiaries (consisting of the Lambeth Group, 
Thanet Sands, Blackheath Formation and Chalk Formation) shows poor 
quantitative status and poor quality status for 2009.  The predicted 
quantitative and chemical quality was poor for 2015 due to treatment or 
improvement being disproportionately expensive or technically infeasible.   

K.8.4 The baseline assessment for groundwater status classification for the 
nearby Lower Thames Gravels is good quantitative status and poor quality 
status for 2009.  The predicted chemical quality was poor for 2015 due to 
treatment or improvement being disproportionately expensive or 
technically infeasible.   

K.8.5 Only eight out of forty-six groundwater bodies within the Thames River 
basin district are at good status overall; this is not expected to change by 
2015 (EA, 2009)10.   

K.8.6 The Thames Tunnel project would prevent deterioration of the current and 
predicted status of groundwater and would adhere to the key actions 
identified in the RBMP to achieve good status by 2021 or 2027, as follows 
(EA, 2009): 
a. The control of pollution to groundwater that may arise from any 

development which takes place on land. 
b. prevent input of nitrates to groundwater body. 
c. prevent inputs to and mitigate potential mobilisation of copper, other 

metals and hazardous substances in groundwater.  
d. prevent and mitigate potential inflow of river water to groundwater due 

to dewatering/ abstraction by implementing working methods to 
protect surface and groundwater from impacts, including changes to 
flow, by producing site-specific water management plans and by 
monitoring where required. 

e. prevent direct discharges of pollutants to groundwater.  

Volume 4 Appendices: Acton 
Storm Tanks 
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Environmental Statement  
 

K.9 Data sources 
K.9.1 A list of data used for the Acton Storm Tanks assessment is given in Vol 4 

Table K.8.   
Vol 4 Table K.8 Groundwater - desk based baseline data sources 

Source Data Date received Notes 
BGS British Geological Survey 

(BGS) 1:50,000 scale digital 
geological data 

February 2009  

EA Licensed groundwater 
abstraction boreholes, their 
ownership and purpose 

December 
2010,February 
2011 and March 
2012 

Licensed 
abstraction 
rates, aquifer, 
and status 
(active or 
dormant) 

LB’s* Unlicensed groundwater 
abstraction boreholes and 
their details  

June 2009 Contacted 14 
London 
Boroughs along 
tunnel 
alignment 

EA Designated source protection 
zones 

December 2010  

EA Groundwater level records for 
EA observation boreholes 

September 
2009, June 
2011, 
December 2011 
and October 
2012 

 

EA Groundwater quality results 
for EA observation boreholes 

August 2009 
and May 2011 

 

EA Ground Source Heat Pump 
(GSHP) schemes and their 
details 

December 2010 
and March 2012 

 

Thames 
Tunnel 
project 

Ground Investigation (2009) 
borehole logs, construction 
details, monitoring regime 
and available water level 
records and water quality 
results from 2009 to 2012 

Last updated 
September 
2012  

Final ES 

Thames 
Tunnel 
project 

Groundwater monitoring 
strategy 

Draft strategy 
Feb 2012 

 

Thames 
Tunnel 

Land quality data February 2011  
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Source Data Date received Notes 
project 

Individual 
licence 
holders 

Letters sent out to 30 licence 
holders  

December 
2011(last 
updated 15th 
October 2012) 

 

* LBs – London Boroughs 
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Appendix L: Water resources – surface water 

L.1 Introduction 
L.1.1 Construction and operational effects assessments at this site for this topic 

do not require the provision of any supporting information, so this 
appendix is intentionally empty. 
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Appendix M: Water resources – flood risk  

M.1 Policy considerations 

Planning policy 
M.1.1 The relevant planning document that would be used to assess the 

proposals is the National Policy Statement (NPS) for Waste Water (Defra, 
2012)1 which was published in February 2012.  

M.1.2 The Waste Water NPS considers the Thames Tideway Tunnel project as 
‘nationally significant waste water infrastructure.’   

M.1.3 General policy documents (eg, NPS) have been reviewed within Volume 2 
Environmental assessment methodology.  A summary of local and 
regional policy relevant to flood risk at Acton Storm Tanks is provided 
below. 

Local policy 
Strategic Flood Risk Assessment  

M.1.4 The Acton Storm Tank site lies within the London Borough (LB) of Ealing.  
The LB of Ealing has produced a Strategic Flood Risk Assessment 
(SFRA) (Capita Symonds Ltd, 2008)2.  This reviews existing information 
on flood risk, outlines the current level and identifies the significant 
sources of flood risk in the borough.   

M.1.5 Despite the River Thames not flowing through the LB of Ealing, the SFRA 
confirms that the Thames Tidal Defence network defends the south 
eastern corner of the borough against a 0.1% AEP for tidal events up to 
2030.  However there remains a residual risk of flooding from tidal 
inundation as a result of a breach or overtopping of the flood defences. 

M.1.6 According to the SFRA: 
a. The site lies within the Environment Agency (EA) Flood Zone 3. 
b. Acton is shown to sit on a thin layer of Lyndon Hill Gravel and Langley 

Silt.  A thick layer of London Clay underlies the whole borough. 
c. The natural flood plain of the River Thames extends into the south 

eastern corner of the LB of Ealing, including Acton Green and Bedford 
Park and the site lies just within this floodplain. 

d. The site is within an area benefiting from the Thames Tideway 
Defences. 

e. Acton lies within an area classified as ebbing at risk from foul water 
sewer flooding.  The majority of surface water flooding also occurs in 
Acton.  There have been a total of two properties flooded from 
overloaded foul sewers between 1997 and 2007 within close proximity 
to the site. 

f. The site is located in an area with a medium groundwater risk. 
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M.1.7 The SFRA promotes the use of Sustainable Drainage Systems (SuDS) 

suitable to specific site locations within the borough, depending on 
underlying geology.   
Surface Water Management Plan  

M.1.8 The Council, in partnership with the Greater London Authority (GLA), 
Thames Water and the EA has produced a Surface Water Management 
Plan (SWMP) (Capita Symonds and Scott Wilson, 2011)3 as part of the 
Drain London project.  The SWMP sets out the preferred surface water 
management strategy for the borough.   

M.1.9 According to the SWMP: 
a. The site lies within the Group1_007 (High Street, Acton) Critical 

Drainage Areai. 
b. The site lies along an identified flow path for the 1% AEPii plus climate 

change rainfall event. 
c. The surface water flood hazard rating for sections of the site range 

from very low to extreme for the same rainfall event.  
d. There have been 51-100 recorded sewer flood incidents in the area 

surrounding the site.  

Regional policy 
Thames Estuary 2100  

M.1.10 The Acton Storm Tanks site lies within the Hammersmith Policy Unit which 
has been assigned the flood risk management policy ‘P5’ within the 
Thames Estuary 2100 (TE2100) Plan (EA, 2012)4, meaning that further 
action will be taken to reduce flood risk beyond that required to keep pace 
with climate change.   

M.1.11 The TE2100 Plan identifies the local sources of flood risk at this location 
as including: 
a. tidal and fluvial flooding from the River Thames  
b. surface water (heavy rainfall) and urban drainage sources 
c. a risk of groundwater flooding.   

M.1.12 Flood mitigation from these sources include:  
a. the Thames Barrier and secondary tidal defences along the Thames 

frontage (both making up the Thames Tidal Defences) 
b. combined sewer overflows (CSOs) for mitigation of urban drainage 
c. flood forecasting and warning.   

M.1.13 The TE2100 Plan seeks to promote, where possible, defence 
improvements that ensure views are maintained and impacts to river 

i Area susceptible to surface water flooding 
ii A flood with a 1% Annual Exceedance Probability (AEP) has a one in 100 year probability of occurring in a given 
year.   
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access/views are minimised.  Where defence raising in the future to 
manage the consequences of climate change is not possible,, secondary 
defences and floodplain management should be introduced.  There is also 
an aspiration increase flood risk awareness within the area.   
London Regional Flood Risk Appraisal  

M.1.14 For the reach between Teddington Lock and Hammersmith Bridge (West 
London Reach) the London Regional Flood Risk Appraisal (RFRA) (GLA, 
2009)5 encourages developments to be designed in such a way as to take 
opportunities to reduce flood risk and include resilience.   

M.1.15 The RFRA indicates that SuDS should be included within developments to 
reduce surface water discharge.   

M.2 Environment Agency comments 
  

Volume 4 Appendices: Acton 
Storm Tanks 

Appendix M: Water resources – 
flood risk 

Page 3 

 



 
 
 
 
 
Mr P Stride 
Thames Water 
The Point  
37 North Warf Road 
Paddington 
London  
W2 1AF 
 

19 April 2012 
Dear Phil, 
 
On 25 October last year I wrote to you in response to your memorandum of the 24 June 2011 
(Doc. Ref 100-CN-MDL-ENVIR-000004-AB), in which the control and performance of the 
Recommended Phase 2 Thames Tunnel Consultation Scheme is summarised. 
 
In the memorandum you sought commitment or acknowledgement by the Environment 
Agency on several topics. At the time discussions between the Environment Agency and the 
Thames Tunnel team were on-going in two areas: 
 
• The proposed operation of the storm tanks at Acton site during the construction period 
• The System Operating Strategy with reference to the control of discharges at Abbey Mills 

to an agreed frequency. 
 
I provide an update on discussions on each of topics below. 
 
Acton Storm Tanks 
At the CSO Performance meeting, held on 3 October 2011, it was agreed that the London 
Tideway Tunnels team would provide a written statement to the Environment Agency on its 
proposals to actively manage the operation of the storm tanks at Acton, to maximise the use 
of the available storage during construction of the tunnel.  
 
Subsequently the Environment Agency has received and reviewed several documents in 
relation to the Acton storm tanks site. These include: 

• the Memorandum “Acton storm tanks performance during operation”  (Doc. Ref. 100-
CN-MDL-ENVIR-000005) 

• 12th January 2012 email from David Crawford with attachment of three maps showing 
the position at Acton Storm tanks for current conditions, with construction conditions 
with two tanks removed, and a comparator.  The ‘nodes’ that are affected by the 
tanks were identified on these maps.  

• proposals within the PEIR as part of the Thames Tunnel Phase 2 consultation. 
 
We provided the advice below on the 19th January 2012 via an email to the Thames Tunnel 
team (from Isobel Bain to Alan Lewis, David Crawford):  
 
“We understand that the tanks on site will be managed to minimise the frequency and volume 
of spillage from the Acton CSO during construction as a result of removing two tanks from 
operation. We support the active management of the four remaining storm tanks so as to 
minimise spills to the river. This should involve using all four tanks at all times, unless a large 
storm (> 25 mm rainfall over 2 hours or a day) is predicted to coincide with a spring high tide 
(elevation > 4 m AOD), when two tanks should be reserved to protect the site from flooding. 
The tanks should be pumped out as soon as possible after the storm and the tanks kept clean 
at all times when not full. The tanks should be filled in a way that maximises the available 
storage in each tank, such that the available freeboard is utilised. A plan detailing the 
techniques for operating the storm tanks should be drawn up and agreed with the 



Environment Agency. The proposal is acceptable in terms of CSO operation, however we 
must caveat and advice that this must not cause unacceptable impact on flood risk.  
 
With regards to flood risk the proposal should be carefully explained in the Flood Risk 
Assessment and Environmental Statement to enable a decision by the appropriate authority. 
For  river flooding and riparian matters the Environment Agency is the primary adviser to the 
planning process and also regulator (through flood defence consents). In such instances for 
proposals to be acceptable to us we would usually require that flood risk should not be 
increased and ideally reduced. On this site any changes in flood risk would be due to sewer 
flooding. In such cases our roles are a, to ensure that flood risk in all its forms is adequately 
reported and b, working with developers to find solutions to any problems and make the best 
of opportunities, but without making a judgement on the outcome and mitigation measures. 
The Local Authority/IPC are the appropriate authority with respect to sewer flooding”. 
  
We then offered further advice regarding the content of the ES and the FRA in this respect.  
 
System Operating Strategy 
The proposed system operating strategy within your memo. assumed that Abbey Mills PS 
discharges must be limited to 1 in 10 years on average. This would require that some storage 
be reserved in the Thames Tunnel, by redirecting CSOs along the River Thames to the river 
before the Thames Tunnel is full and starting bypass pumping, to capture flows from Abbey 
Mills. This results in some storage being left unused in the Tunnel during larger storm events.  
 
In our response we noted that we need to understand which individual CSOs may discharge 
as a consequence, and the potential impacts of this. Further discussion is still required before 
we can confirm our position on this proposed CSO performance target. Notwithstanding we 
understand that the system operating strategy does not affect the design of the Tunnel or the 
sites required, and we have agreed with you that these discussions can be concluded prior to 
finalising the initial system operating strategy and reviewed as necessary thereafter. 

 
 
Yours sincerely, 
 
 

 
 
Dave Wardle 
London Environment Manager 
 
 
cc David Crawford 
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Appendix N: Development schedule 

N.1 Summary 
N.1.1 The assessments undertaken for this site take account of other relevant 

development projects within the vicinity of the site which are under 
construction, permitted but not yet implemented or submitted but not yet 
determined.  In order to identify the relevant developments for 
consideration, the Planning Inspectorate, local planning authorities and the 
Greater London Authority have been consulted on the methodology (see 
Volume 2) and asked to assist in identifying and verifying the development 
projects included in the assessment.  A schedule is provided in Vol 4 
Table N.1 of the resulting development projects, a description of what is 
proposed and assumptions on phasing.  Longer term development 
projects may be included under both base case, with construction 
preceding that of the Thames Tideway Tunnel site, and cumulative with 
construction or operation occurring at the same time as a given Thames 
Tideway Tunnel site. 
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Vol 4 Table N.1 Development schedule for Acton Storm Tanks 

Category types:  
a. Under construction 

b. Permitted but not yet implemented 

c. Submitted but not yet determined 

Develop
ment 
within 
1km (IPC 
or 
Mayoral 
referral 
unless 
otherwis
e noted) 

Dist from 
site 
(closest 
point) 

Development description  
Category 

type 
(based 

on 
'current' 
status) 

Year specific assumptions    

2018  
(Site Year 1 of 
construction) 

2019 
(peak 

construction 
traffic year) 

2023  
(Year 1 of 
operation) 

 

Appl. 
No. 

Developer Description Source of assumption 
information / Notes 

Base case or 
cumulative dev? 

The Oaks 
Shopping 
Centre 

Approx 
1km 
northwest 

PP/20
12/315
4 

Acton 
Regenerati
on 
Company 
Ltd 

Partial refurbishment, demolition and redevelopment of 
shopping centre to provide two storey residential 
accommodation fronting Hoopers Mews, five storey 
accommodation fronting Churchfield Road (retail on ground 
floor with residential above), 11 storey tower to the corner of 
Churchfield Road former burial ground and part 5, part 7 and 
part 8 storey residential accommodation with a basement 
level across the remainder of the site. New foodstore to 
baseline level (4,606sqm) together with two new retail units 
(91sqm and 14sqm), seven refurbished units (2,425sqm), 
146 residential units (55 x 1 bed, 59 x 2 bed and 32 x 3 bed) 
and ancillary service yard, storage, plant, circulation space, 
amenity space and play space, provision of 227 car parking 
spaces, including 22 disabled spaces (193 retail and 34 
residential), 262 cycle parking spaces (82 retail and 180 
residential), with vehicular access from Churchfield Road and 
access to the residential units off Churchfield Road, Hoopers 
Mews and former burial ground.  Provision of two pedestrian 
links between High Street and former burial ground (previous 
applications for The Oaks site have been withdrawn) 
Conservation Area Consent Application also received (Ref 
PP/2012/3155) – demolition of western wall to St Mary’s 
Burial Ground. 

C 
100% 
complete & 
operational 

100% complete & 
operational 

100% 
complete & 
operational 

Environmental 
assessment documents in 
application documentation 
assume opening year of 
2015. 

Base case (all years) 

South 
Acton 
Estate 

 

Approx 
1km west 
(closest 
part of dev) 

 

P/2012
/0708 

Acton 
Gardens 
LLP, joint 
venture 
between 
Countrysid
e 
Properties 
Ltd and 
London and 
Quadrant 
Housing 
Trust 

Dwellings at Anstey Ct; 1-66 Arlington Ct; 1-22 Arundel 
House; 98-100 (inclusive) Avenue Rd; Barrington Ct; Barwick 
Hse; Beaumaris Tower; Bennett Ct; 347-371 Bollo Lane; 
Bollo Brook Youth Club; 81-95 Brouncker Rd; Buchan House 
and commercial units (Hanbury Rd commercial units); Caine 
Hse; Carisbrooke Ct; Carroll Ct; Charles Hocking House; 
Chesterton Ct; Cheltenham Pl; Blocks at 81-139 Church Rd; 
1-20 Clandon Cl; Conrad Tower; Corfe Tower; Doyle House; 
2-16 Enfield Rd; 79-83 Enfield Rd; Frampton Ct (Belgrave 
Close); Galsworthy Ct; 1-16 Glamis Ct; Grahame Tower; 
Hardy Ct (and commercial units at 96-118 Bollo Bridge 
Road); Harlech Tower, Harleyford Manor; Jerome Tower; 
Ludlow Ct; Meredith Tower; Oak Tree Community Centre; 32 
and 274-292 Osborne Rd; The (former) Osborne Public 
House; Pembroke House; 1-16 Pevensey Ct; 1-40 Ragley Cl 
(commercial units at 1-3 Ragley Cl); St Margaret's Lodge; 1-6 
Telfer Cl; Webb Ct; Wodehouse Ct; Woolfe Ct; and Acton 
Working Mens Club; public open spaces including Bollo 

C 

Phases 1-5 
completed. 

Phases 6 & 7 
under 
construction.  

Phases 1-5 
completed. 

Phases 6, 7 & 8 
under construction.  

Phases 1-7 
completed. 

Phase 8, 9 & 
10 under 
construction.  

Environmental Statement 
(February 2012).   ES 
states that:  

Phases 1-5 will be 
complete by 2017 

Phase 6 = 2016-2019 

Phase 7 = 2017-2021 

Phase 8 = 2019-2023 

Phase 9 = 2022-2025 

Phase 10 = 2023-2026 

Phase 11 = post 2026 

This has been used as 
the basis of the 

2018: 
Base case = Phases 
1-5 

Cumulative = Phases 
6 & 7 

2019: 

Base case = Phases 
1-5 

Cumulative = Phases 
7, 8 & 9 

2023: 

Base case = Phases 
1-7 

Cumulative = Phases 

Volume 4 Appendices: Acton Storm Tanks Appendix N: Development schedule Page 3 

 



Environmental Statement  
 
Develop
ment 
within 
1km (IPC 
or 
Mayoral 
referral 
unless 
otherwis
e noted) 

Dist from 
site 
(closest 
point) 

Development description  
Category 

type 
(based 

on 
'current' 
status) 

Year specific assumptions    

2018  
(Site Year 1 of 
construction) 

2019 
(peak 

construction 
traffic year) 

2023  
(Year 1 of 
operation) 

 

Appl. 
No. 

Developer Description Source of assumption 
information / Notes 

Base case or 
cumulative dev? 

Brook Park, South Park, Avenue Rd Recreation Ground and 
allotments at Jerome Tower and Enfield Rd.  

Outline planning application for the continued regeneration of 
the South Acton Estate comprising of the demolition of 
buildings locations specified in the site address (including 
residential units, 521sqm of retail shops, 2,434sqm of 
community/ office facilities, hotel, garages and associated 
areas) and the erection of a maximum of 2,350 residential 
units, a maximum of 1,050sqm of flexible A1 (retail) / A3 
(restaurant and cafe) / B1 (office) / D1 (community) uses, of 
which 450sqm is to be A1 (retail) use, a further 2,348sqm of 
D1 (community) / B1 (office) space (to include a minimum of 
926sqm for provision of a community centre and youth club), 
energy centre, alterations to allotments, re-sited and 
enhanced open space and play facilities, landscaping, 
highway works and car parking.  

assumptions.  8, 9 & 10 

 

 

Note: phasing and site layout information has been sourced from local authority planning portals unless otherwise indicated. 
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application for Development Consent to the Planning Inspectorate 
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