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1. M a in  rivers a re usua lly la rger rivers a n d 
strea m s (design a ted b y the En viron m en t 
Agen cy (EA)), other rivers a re ca lled
‘ordin a ry wa tercourses’. The EA ca rries out 
m a in ten a n ce, im provem en t or con struction 
work on ly on  M a in  Rivers to m a n a ge flood 
risk. Lea d loca lflood a uthorities, district
coun cils a n d in tern a ldra in a ge b oa rds ca rry 
out flood risk m a n a gem en t work on  ordin a ry 
wa tercourses.
© Ordn a n ce Survey Crown  copyright. All 
rights reserved. En viron m en t Agen cy 
100026380 2018.
Reproduced from  Ordn a n ce Survey digita l 
m a p da ta  © Crown  copyright 2023. Allrights 
reserved. Licen ce n um b er 0100031673.
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert

LiDAR Topographic Survey (m
AOD)

> 50m
> 45 to 50m
> 40 to 45m
> 35 to 40m
> 30 to 35m
> 25 to 30m
> 20 to 25m
> 15 to 20m
> 10 to 15m
> 5 to 10m
0 to 5m

1. Light and Detection Ranging (LiDAR) is an
airborne mapping technique, which uses a laser
to measure the distance between the aircraft and
the ground.
2. The LIDAR Composite DTM (Digital Terrain
Model) is a raster elevation model covering
>93% of England at 2m spatial resolution.
3. The 2020 LIDAR Composite contains surveys
undertaken between 6th June 2000 and 1st
September 2020. The DTM (Digital Terrain
Model) is produced from the last return LIDAR
signal. Surface objects (such as vegetation) are
removed from the Digital Surface Model (DSM),
using bespoke algorithms and manual editing of
the data, to produce a terrain model of just the
surface.
(c) Environment Agency copyright and/or
database right 2021. All rights reserved.
Attribution statement: © Environment Agency
copyright and/or database right 2015. All rights
reserved.
Reproduced from Ordnance Survey digital map
data © Crown copyright 2023. All rights
reserved. Licence number 0100031673.
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert
Alluvium
Brickearth
Glacial Sand and Gravel
River Terrace Deposits
(Undifferentiated)
Sand and Gravel of Uncertain
Age and Origin
Landslip
Till

1. The British Geological Survey (BGS) data at 
the 1:625,000 scale as illustrated on this map is 
generalised and geological interpretation should 
be used only as a guide to geology at a local 
level. Detailed site investigations are required to 
provide site specific geological data.
© Ordnance Survey Crown copyright. All rights 
reserved. Environment Agency 100026380 2018. 
Reproduced from Ordnance Survey digital map 
data © Crown copyright 2023. All rights
reserved. Licence number 0100031673.
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Figure 3
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1. The British Geological Survey (BGS) data at 
the 1:625,000 scale as illustrated on this map is 
generalised and geological interpretation should 
be used only as a guide to geology at a local 
level. Detailed site investigations are required to 
provide site specific geological data.
© Ordnance Survey Crown copyright. All rights 
reserved. Environment Agency 100026380 2018. 
Reproduced from Ordnance Survey digital map 
data © Crown copyright 2023. All rights
reserved. Licence number 0100031673.
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Figure 4
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert

Bedrock Geology
Bracklesham Group and Barton Group
(Undifferentiated) - Sand, Silt and Clay
Thames Group - Clay, Silt, Sand and
Gravel

White Chalk Subgroup - Chalk

Thanet Sand Formation - 
Sand, Silt and Clay
Lambeth Group -
Clay, Silt, Sand and Gravel



Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert

#*
Recorded Flood Incidents from
Thurrock Borough Council

Historic Flood Outline
(Environment Agency)

1953 Tidal Flooding Essex
TTD_FEO_1953

1. Flood History dataset has been received from 
the Environment Agency spatial data catalogue. 
Flooding from rivers, the sea and groundwater
springs have been collated in this dataset.
2. The historic flood mapping takes into account 
any defences that were present at the time of the 
flood event. Areas that do not have historical 
flooding do not mean the area has never
flooded, only that there are no records of
flooding in this area held by the
Environment Agency.
3. Historic Flood Reports from Thurrock BC 
include any flood issues within the Borough that 
have been recorded to or by the council. These 
date from 2007 and include a mixture of flood 
sources.
© Ordnance Survey Crown copyright. All rights 
reserved. Environment Agency 100026380 2018. 
Reproduced from Ordnance Survey digital map 
data © Crown copyright 2023. All rights
reserved. Licence number 0100031673.
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Figure 5
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert

Anglian Water DG5: Number of
Internal Flood Incidents by
Postcode

0 - 5
5 - 32
32 - 51
51 - 77
77 - 126

1. This map is intended to provide a strategic
overview of historic sewer flooding and should
not be used to assess flood risk for individual
properties.
2. Records of internal flooding recorded by
Anglian Water from their DG5 Register, received
December 2022.
© Ordnance Survey Crown copyright. All rights
reserved. Environment Agency 100026380 2018.
Contains Royal Mail data © Royal Mail copyright
and databse right 2015.
Contains National Statistics data © Crown
copyright and database right 2015.
Reproduced from Ordnance Survey digital map
data © Crown copyright 2023. All rights
reserved. Licence number 0100031673.
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Figure 6
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert
Reduction in Flood Risk  due to
Defences
Flood Z one 2
Flood Z one 3a
Flood Z one 3b
Mardyk e 1% AEP plus 25%
climate change
Mardyk e 1% AEP plus 35%
climate change
Mardyk e 1% AEP plus 70%
climate change
Stanford Brook 1% AEP plus
25% climate change
Stanford Brook 1% AEP plus
35% climate change
Stanford Brook 1% AEP plus
70% climate change

1.  Flood Z one 1: Land having a less than 0.1% annual probability of
river or sea flooding. (Shown as ‘clear’ on the Flood Map for Planning –
all land outside Z ones 2, 3a and 3b). Flood Z one 2: Land having
between a 1% and 0.1% annual probability of river flooding; or land
having between a 0.5% and 0.1% annual probability of sea flooding.
Flood Z one 3a: Land having a 1% or greater annual probability of river
flooding; or Land having a 0.5% or greater annual probability of sea.
T hese Flood Z ones ignore the presence of defences.
2. Reduction in Flood Risk  due to Defences: a spatial dataset that
indicates where areas have reduced flood risk from rivers and sea due
to the presence of flood defences.
3. Flood Z one 3b functional floodplain; Land where water from rivers or
the sea has to flow or be stored in times of flood. Defined using the
3.3% AEP flood extent for the River Mardyk e and Stanford Brook, the
tidal T hames on the riverward side of the defences, and the T ilbury
Flood Storage Area.
4. Flood exents for the River Mardyk e are provided from the PDU 4
River Mardyk e Hydraulic Model, Mott MacDonald, May 2019.
5. Flood exents for the Stanford Brook  are provided from the Stanford
Brook  Hydraulic Model, CH2MHill, May 2017
© Ordnance Survey Crown copyright. All rights reserved. Environment
Agency 100026380 2018.
Mardyk e modelling based upon JBA Consulting, 2011 Mardyk e Flood
Risk  Study. Stanford Brook modelling based upon JBA Consulting,
2008 South Essex Flood Risk  Study.
Reproduced from Ordnance Survey digital map data © Crown
copyright 2023. All rights reserved. Licence number 0100031673.

SFRA REPORT

60689110

Figure 7
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert
Reduction in Flood Risk  due to
Defences
Flood Z one 2
Flood Z one 3a
Flood Z one 3b
Mardyk e 1% AEP plus 25%
climate change
Mardyk e 1% AEP plus 35%
climate change
Mardyk e 1% AEP plus 70%
climate change
Stanford Brook 1% AEP plus
25% climate change
Stanford Brook 1% AEP plus
35% climate change
Stanford Brook 1% AEP plus
70% climate change

1.  Flood Z one 1: Land having a less than 0.1% annual probability of river
or sea flooding. (Shown as ‘clear’ on the Flood Map for Planning –  all
land outside Z ones 2, 3a and 3b). Flood Z one 2: Land having between a
1% and 0.1% annual probability of river flooding; or land having between
a 0.5% and 0.1% annual probability of sea flooding. Flood Z one 3a: Land
having a 1% or greater annual probability of river flooding; or Land having
a 0.5% or greater annual probability of sea.  T hese Flood Z ones ignore
the presence of defences.
2. Reduction in Flood Risk  due to Defences: a spatial dataset that
indicates where areas have reduced flood risk  from rivers and sea due to
the presence of flood defences.
3. Flood Z one 3b functional floodplain; Land where water from rivers or
the sea has to flow or be stored in times of flood. Defined using the 3.3%
AEP flood extent for the River Mardyk e and Stanford Brook , the tidal
T hames on the riverward side of the defences, and the T ilbury Flood
Storage Area.
4. Flood exents for the River Mardyk e are provided from the PDU 4 River
Mardyk e Hydraulic Model, Mott MacDonald, May 2019.
5. Flood exents for the Stanford Brook  are provided from the Stanford
Brook  Hydraulic Model, CH2MHill, May 2017
© Ordnance Survey Crown copyright. All rights reserved. Environment
Agency 100026380 2018.
Mardyk e modelling based upon JBA Consulting, 2011 Mardyk e Flood
Risk  Study. Stanford Brook  modelling based upon JBA Consulting, 2008
South Essex Flood Risk  Study.
Reproduced from Ordnance Survey digital map data © Crown copyright
2023. All rights reserved. Licence number 0100031673.
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert
Reduction in Flood Risk  due to
Defences
Flood Z one 2
Flood Z one 3a
Flood Z one 3b
Mardyk e 1% AEP plus 25%
climate change
Mardyk e 1% AEP plus 35%
climate change
Mardyk e 1% AEP plus 70%
climate change
Stanford Brook 1% AEP plus
25% climate change
Stanford Brook 1% AEP plus
35% climate change
Stanford Brook 1% AEP plus
70% climate change

1.  Flood Z one 1: Land having a less than 0.1% annual probability of river
or sea flooding. (Shown as ‘clear’ on the Flood Map for Planning –  all
land outside Z ones 2, 3a and 3b). Flood Z one 2: Land having between a
1% and 0.1% annual probability of river flooding; or land having between
a 0.5% and 0.1% annual probability of sea flooding. Flood Z one 3a: Land
having a 1% or greater annual probability of river flooding; or Land having
a 0.5% or greater annual probability of sea.  T hese Flood Z ones ignore
the presence of defences.
2. Reduction in Flood Risk  due to Defences: a spatial dataset that
indicates where areas have reduced flood risk  from rivers and sea due to
the presence of flood defences.
3. Flood Z one 3b functional floodplain; Land where water from rivers or
the sea has to flow or be stored in times of flood. Defined using the 3.3%
AEP flood extent for the River Mardyk e and Stanford Brook , the tidal
T hames on the riverward side of the defences, and the T ilbury Flood
Storage Area.
4. Flood exents for the River Mardyk e are provided from the PDU 4 River
Mardyk e Hydraulic Model, Mott MacDonald, May 2019.
5. Flood exents for the Stanford Brook  are provided from the Stanford
Brook  Hydraulic Model, CH2MHill, May 2017
© Ordnance Survey Crown copyright. All rights reserved. Environment
Agency 100026380 2018.
Mardyk e modelling based upon JBA Consulting, 2011 Mardyk e Flood
Risk  Study. Stanford Brook  modelling based upon JBA Consulting, 2008
South Essex Flood Risk  Study.
Reproduced from Ordnance Survey digital map data © Crown copyright
2023. All rights reserved. Licence number 0100031673.
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Figure 7B
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert
Reduction in Flood Risk  due to
Defences
Flood Z one 2
Flood Z one 3a
Mardyk e 1% AEP plus 25%
climate change
Mardyk e 1% AEP plus 35%
climate change
Mardyk e 1% AEP plus 70%
climate change
Stanford Brook 1% AEP plus
25% climate change
Stanford Brook 1% AEP plus
35% climate change
Stanford Brook 1% AEP plus
70% climate change

1.  Flood Z one 1: Land having a less than 0.1% annual probability of river
or sea flooding. (Shown as ‘clear’ on the Flood Map for Planning –  all
land outside Z ones 2, 3a and 3b). Flood Z one 2: Land having between a
1% and 0.1% annual probability of river flooding; or land having between
a 0.5% and 0.1% annual probability of sea flooding. Flood Z one 3a: Land
having a 1% or greater annual probability of river flooding; or Land having
a 0.5% or greater annual probability of sea.  T hese Flood Z ones ignore
the presence of defences.
2. Reduction in Flood Risk  due to Defences: a spatial dataset that
indicates where areas have reduced flood risk  from rivers and sea due to
the presence of flood defences.
3. Flood Z one 3b functional floodplain; Land where water from rivers or
the sea has to flow or be stored in times of flood. Defined using the 3.3%
AEP flood extent for the River Mardyk e and Stanford Brook , the tidal
T hames on the riverward side of the defences, and the T ilbury Flood
Storage Area.
4. Flood exents for the River Mardyk e are provided from the PDU 4 River
Mardyk e Hydraulic Model, Mott MacDonald, May 2019.
5. Flood exents for the Stanford Brook  are provided from the Stanford
Brook  Hydraulic Model, CH2MHill, May 2017
© Ordnance Survey Crown copyright. All rights reserved. Environment
Agency 100026380 2018.
Mardyk e modelling based upon JBA Consulting, 2011 Mardyk e Flood
Risk  Study. Stanford Brook  modelling based upon JBA Consulting, 2008
South Essex Flood Risk  Study.
Reproduced from Ordnance Survey digital map data © Crown copyright
2023. All rights reserved. Licence number 0100031673.
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Figure 7C
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert
Reduction in Flood Risk  due to
Defences
Flood Z one 2
Flood Z one 3a
Flood Z one 3b
Mardyk e 1% AEP plus 25%
climate change
Mardyk e 1% AEP plus 35%
climate change
Mardyk e 1% AEP plus 70%
climate change
Stanford Brook 1% AEP plus
25% climate change
Stanford Brook 1% AEP plus
35% climate change
Stanford Brook 1% AEP plus
70% climate change

1.  Flood Z one 1: Land having a less than 0.1% annual probability of river
or sea flooding. (Shown as ‘clear’ on the Flood Map for Planning –  all
land outside Z ones 2, 3a and 3b). Flood Z one 2: Land having between a
1% and 0.1% annual probability of river flooding; or land having between
a 0.5% and 0.1% annual probability of sea flooding. Flood Z one 3a: Land
having a 1% or greater annual probability of river flooding; or Land having
a 0.5% or greater annual probability of sea.  T hese Flood Z ones ignore
the presence of defences.
2. Reduction in Flood Risk  due to Defences: a spatial dataset that
indicates where areas have reduced flood risk  from rivers and sea due to
the presence of flood defences.
3. Flood Z one 3b functional floodplain; Land where water from rivers or
the sea has to flow or be stored in times of flood. Defined using the 3.3%
AEP flood extent for the River Mardyk e and Stanford Brook , the tidal
T hames on the riverward side of the defences, and the T ilbury Flood
Storage Area.
4. Flood exents for the River Mardyk e are provided from the PDU 4 River
Mardyk e Hydraulic Model, Mott MacDonald, May 2019.
5. Flood exents for the Stanford Brook  are provided from the Stanford
Brook  Hydraulic Model, CH2MHill, May 2017
© Ordnance Survey Crown copyright. All rights reserved. Environment
Agency 100026380 2018.
Mardyk e modelling based upon JBA Consulting, 2011 Mardyk e Flood
Risk  Study. Stanford Brook  modelling based upon JBA Consulting, 2008
South Essex Flood Risk  Study.
Reproduced from Ordnance Survey digital map data © Crown copyright
2023. All rights reserved. Licence number 0100031673.
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Figure 7D
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert
Reduction in Flood Risk  due to
Defences
Flood Z one 2
Flood Z one 3a
Flood Z one 3b
Mardyk e 1% AEP plus 25%
climate change
Mardyk e 1% AEP plus 35%
climate change
Mardyk e 1% AEP plus 70%
climate change
Stanford Brook 1% AEP plus
25% climate change
Stanford Brook 1% AEP plus
35% climate change
Stanford Brook 1% AEP plus
70% climate change

1.  Flood Z one 1: Land having a less than 0.1% annual probability of river
or sea flooding. (Shown as ‘clear’ on the Flood Map for Planning –  all
land outside Z ones 2, 3a and 3b). Flood Z one 2: Land having between a
1% and 0.1% annual probability of river flooding; or land having between
a 0.5% and 0.1% annual probability of sea flooding. Flood Z one 3a: Land
having a 1% or greater annual probability of river flooding; or Land having
a 0.5% or greater annual probability of sea.  T hese Flood Z ones ignore
the presence of defences.
2. Reduction in Flood Risk  due to Defences: a spatial dataset that
indicates where areas have reduced flood risk  from rivers and sea due to
the presence of flood defences.
3. Flood Z one 3b functional floodplain; Land where water from rivers or
the sea has to flow or be stored in times of flood. Defined using the 3.3%
AEP flood extent for the River Mardyk e and Stanford Brook , the tidal
T hames on the riverward side of the defences, and the T ilbury Flood
Storage Area.
4. Flood exents for the River Mardyk e are provided from the PDU 4 River
Mardyk e Hydraulic Model, Mott MacDonald, May 2019.
5. Flood exents for the Stanford Brook  are provided from the Stanford
Brook  Hydraulic Model, CH2MHill, May 2017
© Ordnance Survey Crown copyright. All rights reserved. Environment
Agency 100026380 2018.
Mardyk e modelling based upon JBA Consulting, 2011 Mardyk e Flood
Risk  Study. Stanford Brook  modelling based upon JBA Consulting, 2008
South Essex Flood Risk  Study.
Reproduced from Ordnance Survey digital map data © Crown copyright
2023. All rights reserved. Licence number 0100031673.
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Figure 7E
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert
Reduction in Flood Risk  due to
Defences
Flood Z one 2
Flood Z one 3a
Mardyk e 1% AEP plus 25%
climate change
Mardyk e 1% AEP plus 35%
climate change
Mardyk e 1% AEP plus 70%
climate change
Stanford Brook 1% AEP plus
25% climate change
Stanford Brook 1% AEP plus
35% climate change
Stanford Brook 1% AEP plus
70% climate change

1.  Flood Z one 1: Land having a less than 0.1% annual probability of river
or sea flooding. (Shown as ‘clear’ on the Flood Map for Planning –  all
land outside Z ones 2, 3a and 3b). Flood Z one 2: Land having between a
1% and 0.1% annual probability of river flooding; or land having between
a 0.5% and 0.1% annual probability of sea flooding. Flood Z one 3a: Land
having a 1% or greater annual probability of river flooding; or Land having
a 0.5% or greater annual probability of sea.  T hese Flood Z ones ignore
the presence of defences.
2. Reduction in Flood Risk  due to Defences: a spatial dataset that
indicates where areas have reduced flood risk  from rivers and sea due to
the presence of flood defences.
3. Flood Z one 3b functional floodplain; Land where water from rivers or
the sea has to flow or be stored in times of flood. Defined using the 3.3%
AEP flood extent for the River Mardyk e and Stanford Brook , the tidal
T hames on the riverward side of the defences, and the T ilbury Flood
Storage Area.
4. Flood exents for the River Mardyk e are provided from the PDU 4 River
Mardyk e Hydraulic Model, Mott MacDonald, May 2019.
5. Flood exents for the Stanford Brook  are provided from the Stanford
Brook  Hydraulic Model, CH2MHill, May 2017
© Ordnance Survey Crown copyright. All rights reserved. Environment
Agency 100026380 2018.
Mardyk e modelling based upon JBA Consulting, 2011 Mardyk e Flood
Risk  Study. Stanford Brook  modelling based upon JBA Consulting, 2008
South Essex Flood Risk  Study.
Reproduced from Ordnance Survey digital map data © Crown copyright
2023. All rights reserved. Licence number 0100031673.
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Figure 7F
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Borough Boundary
Main R iver
Ordinary W atercourse
Main R iver Culvert
Ordinary W atercourse Culvert

!A
R ecords of S urface W ater
Flooding from Thurrock
Highways
Area of Critical Drainage
S urface W ater Flooding from
Highways
1 in 30 year (3.3% annual
probability)
1 in 100 year (1% annual
probability)
1 in 1000 year (0.1% annual
probability)

  
  

 
 
 

 
  

 
 

  
 

   
   

 
  

 

  
 

 

 
 

 

 

1. This m ap shows the predicted lik elihood of surface water 
flooding based on the Environm entAgency's ‘R isk  offlooding 
from  surface water’data, which m ay be subjectto further
analysis in the future.
2. The R isk  from  S urface W aterFlooding is divided into three 
categories:
- Low: each year,the chance of flooding is > 1 in 30 (3.3%).
- Medium : each year.the chance of flooding is betw een 1 in 30 
(3.3%) and 1 in 100 (1%).
- High: each year,the chance of flooding is < 1 in 1000 (0.1%).
3. The potential im pactof surface waterflooding can vary 
according to the depth of waterand velocity (speed and
direction offlow).
4. S urface waterflooding happens when rainwaterdoes not 
drain away through the norm al drainage system s orsoak  into
the ground, butlies on orflows overthe ground instead. This
type of flooding can be difficultto predictas itis hard to forecast 
exactly where orhow m uch rain will fall in any storm .
5. Flood records do notreferto internal property flooding, rather 
area thathave been susceptible to flooding in the past. Further 
detail is included in Appendix A of this report.
6. This m ap is intended to provide strategic overview of 
susceptibility to surface waterflooding, and should notbe used
to assess flood risk  forindividual properties.
7. Area of Critical Drainage are based upon the Local Flood
R isk  Managem entS trategy.
8. The red outline polygon identifies the area which has been 
updated by the Tilbury Integrated Flood S trategy. Here the
m odelling approach considered the interaction of the full
drainage arrangem ent, producing a m ore confidentsurface 
waterflood m ap.
© O rdnance S urvey Crown copyright. All rights
reserved. Environm entAgency 100026380 2018.
Digitised based upon data from  Thurrock  Council.
R eproduced from  O rdnance S urvey digital m ap data © Crown 
copyright2023. All rights reserved. Licence num ber 
0100031673.

S FR A R EP OR T

60689110

Figure 8

Brentwood

Rochford

Basildon

Castle Point

Castle Point

Dartford

Gravesham

Havering

Bexley

Medway

Orsett
Fenn Sewer

Golden
Bridge
Sewer

Stringcock
Sewer

Amess Sewer

New Mardyke

Barnards
Sewer

Field
House
Sewer

Monks Farm
Sewer

North Branch
Mardyke

Puddledock
Sewer

West Branch
Mardyke

Hassen Brook

Victoria Road Brook
Horndon Brook

Stanford Brook

Running
Water
Brook

Common
Watercourse

West FSA

Holehaven
Creek

Vange Creek

Fobbing Creek

Parting
Gut

Manorway
Fleet

Shellhaven
Creek

Star
Fleet

East FSA

East Tilbury
Dock Sewer

Chadwell New
Cross Sewer

Chadwell Cross
Sewer

Pinocks
Trough Sewer

River Thames
River Thames

River
Thames

Mardyke

Mardyke

Fil
en
am
e: 
\\n
a.a
ec
om
ne
t.c
om
\lfs
\EM
EA
\Ba
sin
gs
tok
e-U
KB
AS
1\L
eg
ac
y\U
KB
AS
1P
FIL
W0
01
\47
00
 - W
ate
r\W
ate
r\P
roj
ec
ts 
& 
Jo
bs
\60
49
\60
49
20
09
 - T
hu
rro
ck
 flo
od
 pr
oje
cts
\90
0_
CA
D_
GI
S\
92
0_
GI
S\G
IS
\M
XD
s\S
FR
A\
04
10
20
22
_T
hu
rro
ck
_S
FR
A_
Fig
ure
8_
Flo
od
Ris
kfr
om
Su
rfa
ce
Wa
ter
.m
xd

Th
is d

raw
ing

 ha
s b

een
 pr

epa
red

 for
 th

e u
se 

of A
EC

OM
's c

lien
t. It

 m
ay 

no
t be

 us
ed,

 mo
difi

ed,
 re

pro
duc

ed 
or 

reli
ed 

upo
n b

y th
ird

 pa
rtie

s, e
xce

pt a
s a

gre
ed 

by 
AE

CO
M 

or 
as 

req
uir

ed 
by 

law
. A

EC
OM

 ac
cep

ts n
o r

esp
ons

ibil
ity,

 an
d d

eni
es 

an
y li

abi
lity

 wh
ats

oev
er, 

to 
any

 pa
rty 

tha
t u

ses
 or

 re
lies

 on
 thi

s d
raw

ing
 wi

tho
ut A

EC
OM

's e
xpr

ess
 wr

itte
n c

on
sen

t. D
o n

ot 
sca

le t
his

 do
cum

ent
. A

ll m
ea

sur
em

ent
s m

ust
 be

 ob
tain

ed
 fro

m t
he 

sta
ted

 dim
en

sio
ns.

PROJECT NUMBER

FIGURE TITLE

± PROJECT

CLIENT

LEGEND

CONSULTANT

FIGURE NUMBER

ISSUE PURPOSE

Re
vis
ion
: 0
2  
 D
raw
n: 
TD
   C
he
ck
ed
: B
B 
  A
pp
rov
ed
: S
L  
 D
ate
: 2
02
3-0
3-2
8

1 0 1 2 3 40.5
k m

NOTES

R IS K OF S UR FACE W ATER
FLOODING

AECOM Lim ited
Midpoint, Alencon Link
Basingstok e, Hampshire
R G21 7P P
www.aecom .com

Thurrock  Council Level 1
S trategic Flood R isk
Assessm ent (S FR A)

1:75,000@ A3



Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert

Susceptibility to Groundwater
Flooding

Not considered to be prone to
groundwater flooding
Limited potential for
groundwater flooding to occur
Potential for groundwater
flooding of property situated
below ground level
Potential for groundwater
flooding to occur at surface

1. The 1:50,000 scale digital map data is 
generalised and the geological interpretation 
should only be used as a guide to the geology at 
a local level, not as a site specific geological plan 
based on detailed site investigations.
2. This map is intended to provide a strategic 
over-view of susceptibility to groundwater 
flooding and should not be used to assess flood 
risk for individual properties.
3. Absence of values for any grid square means 
that no part of that square is identified as being 
susceptible to groundwater emergence.
© Ordnance Survey Crown copyright. All rights 
reserved. Environment Agency 100026380 2018. 
Derived from 1:50000 scale BGS Digital Data 
under license 2017/016SuDS British Geological 
Survey. © NERC. Derived in part from Source 
Protection Zone data provided under license
from the Environment Agency. © Environment 
Agency 2012.
Reproduced from Ordnance Survey digital map 
data © Crown copyright 2023. All rights
reserved. Licence number 0100031673.
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Figure 9
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Borough Bounda ry
Ma in River
Ordina ry Wa tercourse
Ma in River Culvert
Ordina ry Wa tercourse Culvert
Risk of Flooding from  Reservoirs
- When there is a lso flooding
from  rivers
Risk of Flooding from  Reservoirs
- When river levels a re norm a l

1.This da ta  is provided by the Environm ent
Agency a nd shows the individua l flood extents
for a ll la rge ra ised reservoirs in the event tha t
they were to fa il a nd relea se the wa ter held on a
“dry da y” when loca l rivers a re a t norm a l levels,
a nd on a  "wet da y" when loca l rivers ha d a lrea dy
overflowed their ba nks. It represents a  prediction
of a  credible worst ca se scena rio, however it’s
unlikely tha t a ny a ctua l flood would be this la rge.
The da ta  gives no indica tion of the likelihood or
proba bility of reservoir flooding. Flood extents
a re not included for sm a ller reservoirs or for
reservoirs com m issioned a fter the reservoir
m odelling progra m m e bega n in October 2016.
2. This m a p is intended to provide a  stra tegic
overview of susceptibility to reservoir flooding
a nd should not be used to a ssess flood risk for
individua l properties.
© Ordna nce Survey Crown copyright. All rights
reserved. Environm ent Agency 100026380 2018.
Reproduced from  Ordna nce Survey digita l m a p
da ta  © Crown copyright 2023. All rights
reserved. L icence num ber 0100031673.
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Figure 10
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert
Highly compatible for infiltration
SuDS
Opportunities for bespoke
infiltration SuDS
Probably compatible for
infiltration SuDS
Very significant constraints are
indicated

1. The 1:50,000 scale digital map data is generalised 
and the groundwater flood risk interpretation should 
only be usedas a guide to trisk at a local level, not as 
a site specific assessment of risk which should be 
based on more detailed site specific information. 
Descriptions of each of the categories are as follows: 
- Highly compatible for infiltration SuDS : The sub--
surface is likely to be suitable for free draining 
infiltration SuDS.
- Probably compatible for infiltration SuDS : The sub-
-surface is probably suitable for infiltration SuDS, 
although the design may be influenced by ground 
conditions.
- Opportunities for bespoke infiltration SuDS : The 
subsurface is potentially suitable for infiltration SuDS, 
although design will be influenced by the ground 
conditions.
- Very significant constraints are indicated : There is
a very significant potential for one or more 
geohazards associated with infiltration.
2. This map is intended to provide a strategic 
overview  of infiltration SuDS suitability and should 
not be used to approve or discount infiltration SuDS 
for individual properties.
© Ordnance Survey Crown copyright. All rights 
reserved. Environment Agency 100026380 2018. 
Derived from 1:50000 scale BGS Digital Data under 
license 2017/016SuDS British Geological Survey. © 
NERC. Derived in part from Source Protection Zone 
data provided under license from the Environment 
Agency. © Environment Agency 2012.
Reproduced from Ordnance Survey digital map data 
© Crown copyright 2023. All rights reserved. Licence 
number 0100031673.
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert

Flood Warning Area
Canvey Island north
The Essex coast at Coalhouse
Fort and surrounding marshland
The Mardyke from North Stifford
to Purfleet
The Thames estuary from Grays
to Purfleet, including West
Thurrock
The Thames estuary from
Shellhaven, to and including
Tilbury
Tidal Thames from Dartford
Creek to Erith High Street East
Tidal Thames from The Mardyke
to Barking Creek

1. The Environment Agency provides a free flood
warning service for many areas at risk of flooding
from rivers and sea. This can provide advance notice
of flooding and provide time to prepare.
2. The Environment Agency issues flood warnings to
homes and businesses when flooding is expected.
Upon receipt of a warning, residents should take
immediate action.

© Ordnance Survey Crown copyright. All rights
reserved. Environment Agency 100026380 2022.
Reproduced from Ordnance Survey digital map data
© Crown copyright 2023. All rights reserved. Licence
number 0100031673.
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert
Woodland Constaints

Working with natural processes
Floodplain Woodland Planting
Potential
Riparian Woodland Planting Potential

Runoff Attenuation Features 3.3%
AEP

Runoff Attenuation
Gully Blocking

Runoff Attenuation Features 1%
AEP

Runoff Attenuation
Gully Blocking
Floodplain Reconnection Potential
Wider Catchment Woodland

These datasets are from the Working with Natural
Processes Project (Environment Agency and Flood
and Coastal Risk Management R&D Programme
2021) and identify locations in the country where
natural flood management methods can be applied.
Refer to the accompanying SFRA Report for details
of the datasets and purpose of their use. Refer to the
SFRA report for details of other opportunities to
reduce the causes and impacts of flooding not shown
on this map.

© Ordnance Survey Crown copyright. All rights
reserved. Environment Agency 100026380 2018.
Digitised based upon data from Thurrock
Council.Reproduced from Ordnance Survey digital
map data © Crown copyright 2023. All rights
reserved. Licence number 0100031673.

DEFRA content is available under the Open
Government Licence v3.0. © Environment Agency
copyright and/or database right 2015. All rights
reserved.
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Wider Catchment Woodland

These datasets are from the Working with Natural
Processes Project (Environment Agency and Flood
and Coastal Risk Management R&D Programme
2021) and identify locations in the country where
natural flood management methods can be applied.
Refer to the accompanying SFRA Report for details
of the datasets and purpose of their use. Refer to the
SFRA report for details of other opportunities to
reduce the causes and impacts of flooding not shown
on this map.
© Ordnance Survey Crown copyright. All rights
reserved. Environment Agency 100026380 2018.
Digitised based upon data from Thurrock
Council.Reproduced from Ordnance Survey digital
map data © Crown copyright 2023. All rights
reserved. Licence number 0100031673.
DEFRA content is available under the Open
Government Licence v3.0. © Environment Agency
copyright and/or database right 2015. All rights
reserved.

SFRA REPORT

60689110

Figure 13A
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These datasets are from the Working with Natural
Processes Project (Environment Agency and Flood
and Coastal Risk Management R&D Programme
2021) and identify locations in the country where
natural flood management methods can be applied.
Refer to the accompanying SFRA Report for details
of the datasets and purpose of their use. Refer to the
SFRA report for details of other opportunities to
reduce the causes and impacts of flooding not shown
on this map.
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These datasets are from the Working with Natural
Processes Project (Environment Agency and Flood
and Coastal Risk Management R&D Programme
2021) and identify locations in the country where
natural flood management methods can be applied.
Refer to the accompanying SFRA Report for details
of the datasets and purpose of their use. Refer to the
SFRA report for details of other opportunities to
reduce the causes and impacts of flooding not shown
on this map.
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert
Woodland Constraints

Working with natural processes
Floodplain Woodland Planting
Potential
Riparian Woodland Planting Potential

Runoff Attenuation Features 3.3%
AEP

Runoff Attenuation
Gully Blocking

Runoff Attenuation Features 1%
AEP

Runoff Attenuation
Gully Blocking
Floodplain Reconnection Potential
Wider Catchment Woodland

These datasets are from the Working with Natural
Processes Project (Environment Agency and Flood
and Coastal Risk Management R&D Programme
2021) and identify locations in the country where
natural flood management methods can be applied.
Refer to the accompanying SFRA Report for details
of the datasets and purpose of their use. Refer to the
SFRA report for details of other opportunities to
reduce the causes and impacts of flooding not shown
on this map.
© Ordnance Survey Crown copyright. All rights
reserved. Environment Agency 100026380 2018.
Digitised based upon data from Thurrock
Council.Reproduced from Ordnance Survey digital
map data © Crown copyright 2023. All rights
reserved. Licence number 0100031673.
DEFRA content is available under the Open
Government Licence v3.0. © Environment Agency
copyright and/or database right 2015. All rights
reserved.
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Borough Boundary
Main River
Ordinary Watercourse
Main River Culvert
Ordinary Watercourse Culvert

South Essex Catchment Flood 
Management Plan (CFMP) Policies for 
Sub-Areas

Policy option 4: Areas of low, 
moderate or high flood risk where 
we are already managing the 
flood risk effectively but where we 
may need to take further actions 
to keep pace with climate
change.
Policy option 6: Areas of low to 
moderate flood risk where we will 
take action with others to store 
water or manage run-off in 
locations that provide overall
flood risk reduction or 
environmental benefits.

Thames Estuary 2100 Plan Policies 
for Policy Units

P3: Continue with existing or 
alternative actions to manage 
flood risk. We will continue to 
maintain flood defences at their 
current level accepting that the 
likelihood and/or consequences
of a flood will increase because of 
climate change.
P4: Take further action to keep up 
with climate and land use change 
so that flood risk does not 
increase.
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Figure 14
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Policy area boundaries are approximate and are based on the
information within the Thames Estuary 2100 Plan (Environment
Agency, November 2012
(https://www.gov.uk/government/publications/thames-estuary-2100-
te2100) and South Essex Catchment Flood Management Plan
(Environment Agency, December 2009,
https://www.gov.uk/government/publications/south-essex-
catchment-flood-management-plan). Refer to the source
documents for full details.
© Ordnance Survey Crown copyright. All rights reserved.
Environment Agency 100026380 2018.
Reproduced from Ordnance Survey digital map data © Crown
copyright 2023. All rights reserved. Licence number 0100031673.



Borough Boundary
Flood Storage Area
Flood Zone 3b

Spatial Flood Defence
Bridge Abutment
Embankment
Engineered High Ground
Flood Gate
Natural High Ground
Quay
Spillway
Wall

Potential locations for future
barrier and storage (TE2100)

Potential future barrier reach
Potential Flood Storage Area

This figure displays areas of land that should be
safeguarded for flood risk management purposes in
Thurrock.  This map is not exhaustive.  It includes (1)
areas of Flood Zone 3b Functional Floodplain, where
water from rivers or the sea has to flow or be stored
in times of flood.  (2) Tilbury Flood Storage Area, the
purpose of which is to store and manage flood water.
(3) Land within 8m of the bank or flood defence
structure adjacent to a main river, or land within 16m
of the bank or flood defence structure adjacent to the
tidal Thames.  Refer to the accompanying SFRA
Report for further information on land that should be
safeguarded for flood risk management purposes.
Reproduced from Ordnance Survey digital map data
© Crown copyright 2024. All rights reserved. Licence
number 0100031673.
© Environment Agency copyright and/or database
right 2024. All rights reserved.

Potential locations for future barriers and storage are
taken from Managing future flood risk and Thames
Barrier: Thames Estuary 2100
(https://www.gov.uk/guidance/managing-future-flood-
risk-and-thames-barrier-thames-estuary-2100)
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Figure 15
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Borough Boundary
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Flood Zone 3b

Spatial Flood Defence
Bridge Abutment
Embankment
Engineered High Ground
Flood Gate
Natural High Ground
Quay
Spillway
Wall

Potential locations for future
barrier and storage (TE2100)

Potential future barrier reach
Potential Flood Storage Area

This figure displays areas of land that should be
safeguarded for flood risk management purposes in
Thurrock.  This map is not exhaustive.  It includes (1)
areas of Flood Zone 3b Functional Floodplain, where
water from rivers or the sea has to flow or be stored
in times of flood.  (2) Tilbury Flood Storage Area, the
purpose of which is to store and manage flood water.
(3) Land within 8m of the bank or flood defence
structure adjacent to a main river, or land within 16m
of the bank or flood defence structure adjacent to the
tidal Thames.  Refer to the accompanying SFRA
Report for further information on land that should be
safeguarded for flood risk management purposes.
Reproduced from Ordnance Survey digital map data
© Crown copyright 2024. All rights reserved. Licence
number 0100031673.
© Environment Agency copyright and/or database
right 2024. All rights reserved.

Potential locations for future barriers and storage are
taken from Managing future flood risk and Thames
Barrier: Thames Estuary 2100
(https://www.gov.uk/guidance/managing-future-flood-
risk-and-thames-barrier-thames-estuary-2100)
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Figure 15A
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Flood Zone 3b

Spatial Flood Defence
Bridge Abutment
Embankment
Engineered High Ground
Flood Gate
Natural High Ground
Quay
Spillway
Wall

Potential locations for future
barrier and storage (TE2100)

Potential future barrier reach
Potential Flood Storage Area

This figure displays areas of land that should be
safeguarded for flood risk management purposes in
Thurrock.  This map is not exhaustive.  It includes (1)
areas of Flood Zone 3b Functional Floodplain, where
water from rivers or the sea has to flow or be stored
in times of flood.  (2) Tilbury Flood Storage Area, the
purpose of which is to store and manage flood water.
(3) Land within 8m of the bank or flood defence
structure adjacent to a main river, or land within 16m
of the bank or flood defence structure adjacent to the
tidal Thames.  Refer to the accompanying SFRA
Report for further information on land that should be
safeguarded for flood risk management purposes.
Reproduced from Ordnance Survey digital map data
© Crown copyright 2024. All rights reserved. Licence
number 0100031673.
© Environment Agency copyright and/or database
right 2024. All rights reserved.

Potential locations for future barriers and storage are
taken from Managing future flood risk and Thames
Barrier: Thames Estuary 2100
(https://www.gov.uk/guidance/managing-future-flood-
risk-and-thames-barrier-thames-estuary-2100)
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Figure 15B

Shorne Marshes

Mardyke

East FSA
West FSA

River Thames

Stanford Brook

Pinocks Trough Sewer

Chadwell Cross Sewer

East Tilbury Dock Sewer

Chadwell New Cross Sewer

Gravesend Reach

Gravesham
Dartford

Medway

Fil
en

am
e: 

\\n
a.a

ec
om

ne
t.c

om
\lfs

\EM
EA

\Ba
sin

gs
tok

e-U
KB

AS
1\L

eg
ac

y\U
KB

AS
1P

FIL
W0

01
\47

00
 - W

ate
r\W

ate
r\P

roj
ec

ts 
& 

Jo
bs

\60
49

\60
49

20
09

 - T
hu

rro
ck

 flo
od

 pr
oje

cts
\90

0_
CA

D_
GI

S\
92

0_
GI

S\G
IS

\M
XD

s\S
FR

A\
08

02
20

23
_T

hu
rro

ck
_S

FR
A_

Fig
ure

15
ab

cd
_L

an
dto

be
Sa

feg
ua

rdi
ng

for
Flo

od
Ma

na
ge

me
nt.

mx
d

Th
is d

raw
ing

 ha
s b

een
 pr

epa
red

 for
 th

e u
se 

of A
EC

OM
's c

lien
t. I

t m
ay 

no
t be

 us
ed,

 mo
difi

ed,
 re

pro
duc

ed 
or 

reli
ed 

upo
n b

y th
ird 

par
ties

, e
xce

pt a
s a

gre
ed 

by 
AE

CO
M 

or 
as 

req
uire

d b
y la

w. 
AE

CO
M a

cce
pts

 no
 re

spo
nsi

bili
ty, 

an
d d

en
ies

 an
y li

ab
ility

 wh
ats

oev
er, 

to a
ny 

pa
rty 

tha
t us

es 
or 

reli
es 

on
 thi

s d
raw

ing
 wi

tho
ut A

EC
OM

's e
xpr

ess
 wr

itte
n c

ons
en

t. D
o n

ot s
cal

e t
his

 do
cum

en
t. A

ll m
eas

ure
me

nts
 mu

st b
e o

bta
ine

d fr
om

 th
e s

tate
d d

ime
nsi

ons
.

PROJECT NUMBER

FIGURE TITLE

± PROJECT

CLIENT

LEGEND

CONSULTANT

FIGURE NUMBER

ISSUE PURPOSE

Re
vis

ion
: 0

1  
 D

raw
n: 

BS
O 

  C
he

ck
ed

: B
B  

 Ap
pro

ve
d: 

SL
   D

ate
: 2

02
4-0

1-3
1

1 0 1 2 3 40.5
km

NOTES

LAND THAT NEEDS TO BE
SAFEGUARDED FOR FLOOD RISK
MANAGEMENT

AECOM Limited
Midpoint, Alencon Link
Basingstoke, Hampshire
RG21 7PP
www.aecom.com

Thurrock Council Level 1
Strategic Flood Risk
Assessment (SFRA)

1:32,500 @ A3



Borough Boundary
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Flood Zone 3b

Spatial Flood Defence
Bridge Abutment
Embankment
Engineered High Ground
Flood Gate
Natural High Ground
Quay
Spillway
Wall

Potential locations for future
barrier and storage (TE2100)

Potential future barrier reach
Potential Flood Storage Area

This figure displays areas of land that should be
safeguarded for flood risk management purposes in
Thurrock.  This map is not exhaustive.  It includes (1)
areas of Flood Zone 3b Functional Floodplain, where
water from rivers or the sea has to flow or be stored
in times of flood.  (2) Tilbury Flood Storage Area, the
purpose of which is to store and manage flood water.
(3) Land within 8m of the bank or flood defence
structure adjacent to a main river, or land within 16m
of the bank or flood defence structure adjacent to the
tidal Thames.  Refer to the accompanying SFRA
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Figure 15D
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