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1.

INTRODUCTION

1.1

Background
This Flood Risk Assessment Addendum has been prepared in response to ongoing engagement
between the Environment Agency, Ramboll and St William following the submission of a planning
application in April 2020 for the redevelopment of Lea Bridge Gasworks. In particular, this note
addresses questions that have been discussed with regard to hydraulic flood modelling inputs.
This note concludes that the modelling results that have been presented to date are robust, and
this conclusion is supported by additional work provided in this report.

1.2

Original Flood Risk Assessment
A Flood Risk Assessment (FRA) was prepared by Ramboll in April 2020 and was submitted as part
of a planning application for a residential-led development of 573 residential units with associated
commercial and community use. The FRA was informed by consultations with the EA by way of
meetings and technical notes. There have been multiple site-specific revisions to the EA’s
hydraulic modelling of the River Lea catchment to reflect updated climate change guidance, more
accurate terrain data for the pre- and post-development scenarios and the incorporation of local
drainage features.
The conclusions of the April 2020 FRA with regard to fluvial flood risk were that the principal
source of flood risk in the area is typically associated with the River Lee (or River Lee Navigation)
the Lee Flood Relief Channel and the Dagenham Brook.
The design of the proposed buildings was informed by Ramboll’s flood modelling exercise and
Finished Floor Levels (FFLs) of residential habitable areas were set above a minimum of 7.3
mAOD. This is at least 0.5 m above the peak flood level during the present day 1 in 1,000 year
event. The habitable areas would remain at least 0.3 m above the future climate change
adjusted 1 in 100 year event (35% climate change allowance) and FFLs would also not be
overtopped if a 70% climate change allowance is considered. Other non-habitable areas such as
cycle and bin stores are to be set at external ground levels as agreed with the EA.
The proposed development designs provide an opportunity for balancing flood risk by allowing
flood water to move through the Site unimpeded from north to south. This was tested through
Ramboll’s modelling study, and the predicted change in off-site flood level of less than 10 mm is
not considered to be significant. This threshold of change has been confirmed to be acceptable by
the EA.
The Site is located within an area for which the EA offers a Flood Warning service. The occupants
of the completed development would be encouraged to sign up to the Flood Warning service.
Prior to occupation of the completed development, a Flood Warning Evacuation Plan (FWEP)
would be prepared, in order to record contingency measures that would be drawn up for the
safety of occupants of the proposed development.
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2.

FIRST STAGE JBA HYDRAULIC MODEL REVIEW

2.1

Model Review
Following submission of the FRA, the EA instructed JBA to undertake an independent review of
the hydraulic model process. The technical review of the modelling undertaken in support of the
application was provided in spreadsheet form to Ramboll in July 2020 and concluded that:
“Generally, the model seems a good tool to assess fluvial flood risk to the site” and, furthermore,
that issues associated with the previous model“…are not within scope of FRA to resolve”.
The only Major Issue listed as part of JBA’s review of the Ramboll modelling exercise were with
regard to the Shortland Sewer as follows:
“Shortland Sewer is known to be an overflow from Dagenham Brook into the Flood Relief Channel
but is not represented in the model. Survey shows there are manholes to the south of the site.
Surcharging of manholes will probably be overwhelmed when bank topping happens but it may
occur before flows come out of bank - recommend modelling culvert to be sure of fluvial risk.”
The EA had previously confirmed via email on the 16th July 2019 that the Shortland Sewer,
whilst operational acting as an overflow from the Dagenham Brook to the Lee Flood Relief
Channel, is a third party asset so not actively maintained by the EA except in emergency or for
flood alleviation. The EA’s principal concern with respect to flood risk is that manholes may be
surcharged as a result of high water levels in Dagenham Brook flowing into the sewer whereby
floodwater may escape at the ground surface. It was furthermore suggested that water levels in
Dagenham Brook could rise to a level where the head is high enough to promote overflow into
the Shortland Sewers whilst the Brook whilst still within its banks. The potential for this to lead
to an additional flood mechanism needed to be tested. The only inflows to the Shortland Sewer
mentioned by the EA were from Dagenham Brook.
Subsequent consultation suggested that the sewer is known to outfall into the main River Lee
flood relief channel and it was queried whether this could present a mechanism for additional
flood risk on site or could increase flood risk to surrounding area, potentially affecting access and
egress. It is acknowledged that the Shortland Sewer accepts flow from Dagenham Brook, as
confirmed by the EA, but it does not appear to accept further inflows at present. Although a
Thames Water surface water sewer asset crosses the Shortland Sewer, it is understood to
continue to the south rather than discharge into the Shortland Sewer, with the surface water
sewer becoming a combined sewer further south.
The EA, St William and Ramboll agreed to re-run the hydraulic modelling to include the Shortland
Sewer, and it was confirmed via email from the EA on the 13th August that, other than the
inclusion of the Shortland Sewer, “all other issues can be resolved through the commentary
within the review spreadsheet”.

2.2

Update to the Hydraulic Model to Include the Shortland Sewer
Following receipt of the technical review of the hydraulic modelling and further clarification from
the EA that the Shortland Sewer is the only change to be incorporated in the model, Ramboll
undertook an update to the hydraulic modelling to include the Shortland Sewer for both the preand post-development scenarios. The assessment, set out in a letter to the Environment Agency
on the 10th September 2020, confirmed that no additional flood risks are identified as a result of
the amendment to the previous hydraulic modelling to include the Shortland Sewer. The results
suggested that the consideration of the additional flow capacity of the sewer would result in
reduced flood levels at the site and within surrounding land.
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The results of the revised modelling predicted that the inclusion of the sewer would have no
significant impact to the extent or depths of flooding in this area. There is no significant change
to the peak extent of flooding across the floodplain during the 1 in 100 year event and no
increase in flood risk to the proposed development site during this event. Apart from a small
part of the southern access route, the remainder of the site remains outside the extent of
flooding during events with up to a 1 in 100 annual probability. As described within the FRA,
there is alternative access available via the north so the minor flooding of the southern access
route during this event (as was the case prior to inclusion of the sewer in the model) would not
impact on the suitability of the development.
For the 1 in 100 annual probability event, inclusive of a 35% increase in peak flows to account for
climate change, there is also very little difference in the peak flood levels or the flood extent
experienced across the site or the wider floodplain as a result of the consideration of the sewer.
This is demonstrated in Appendix 1 and 2 which set out the extent of flooding and peak flood
levels across the site and its immediate surrounds both pre and post-inclusion of the Shortland
Sewer. Peak flood levels within the site are in fact predicted to reduce by between 2 and 3 mm
as a result of the inclusion of the sewer for the pre-development scenario (although such a
change is within the typical tolerance limits of hydraulic modelling) as demonstrated in Appendix
3. This is considered to have no impact on the flood risk status of the site.
The result of including the Shortland Sewer in the hydraulic model has the same effect, by
reducing flood levels at the site, for the post development scenario.
The conclusions of the original FRA were that, for the 1 in 100 year plus 35% climate change
model run, the differences between the baseline and proposed development were negligible or
would represent a reduction in flood levels as a result of the changes to the footprint and
orientation of buildings within the site and proposed topography. The additional hydraulic
modelling demonstrated that this remained the case after the addition of the Shortland Sewer
into the hydraulic model.
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3.

OCTOBER 2020 OBJECTION
On the 09th October 2020, the EA confirmed that it is maintaining its objection to the proposed
development due to the hydraulic modelling. It was stated that the EA’s modelling team, during
the second review, determined that “the EA baseline model used in the modelling is not
appropriate in assessing flood risk at a site specific level. While we are able to provide modelling
data to applicants, it is not necessarily the most accurate and reliable data to assess flood risk on
a site specific level, and the modelling we have provided in this instance is a high level, strategic
model and not suitable for use in an FRA without further development”.
It was recommended a new baseline model is produced and that the Hydrology should be
recalculated using the most up to date method and these new inflows applied to the new baseline
model.

3.1

22nd October Meeting
A meeting was held between Ramboll, St William, the EA and LBWF on the 22nd October in order
to discuss the EA’s concerns regarding the baseline hydrology and to agree the scope of further
works.
It was acknowledged by Ramboll that the model was originally designed for catchment-wide flood
risk mapping. The caveat attached to the original Product 4 dataset, received on the 14th June
2018 states that “this was a catchment-scale mapping study, so may need local updates for sitespecific decisions. It should be noted that it was not created to produce flood levels for specific
development sites within the catchment”. The work undertaken by Ramboll as part of the FRA
had constituted a local update to reflect pre- and post-development topography within the site as
well as the subsequent inclusion of the Shortland Sewer such that the results could be used to
inform site-specific decisions.
As stated in the National Planning Policy Framework (NPPF): “Site-specific flood risk assessments
should always be proportionate to the degree of flood risk and make optimum use of information
already available”.
Modelling is a tool that can be used to assist in the consideration of flood risks and is inherently
subject to potential error. It is not possible for flood modelling, especially in a catchment as
complex as the Lea Valley, to remove all doubt in respect of flooding. At some point, it is
necessary to take a view on likely risks with respect to available data and the NPPF specifically
provides for this. The detailed, catchment-scale model provided by the EA for use in this case has
also been used as the basis for a number of quantitative hydraulic modelling exercises in support
of flood risk assessments in the area.
The proposed development is in Flood Zone 2 and is classified as more vulnerable in accordance
with the NPPF. For the purposes of assessing risk, the appropriate climate change allowance to
be built into flood flows is to use higher central (+35% for the Thames) and upper end (+70%)
allowances to assess a range of allowances. The higher central (+35%) allowance should be
used to calculate floodplain storage compensation.
The site does not flood during the 100 year event. However, there is the potential for future
climate change to increase flood flows. Modelling demonstrates that, once flows are out-of-bank,
the areal extent of flooding does not change by a significant magnitude with increasing flows.
The shape of the floodplain in this area is relatively wide and flat. It is not a narrow section of
river whereby a small increase in flood flows would result in a large increase in flood level.
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Ramboll’s work has demonstrated that baseline 100 year flood flows would need to have been
significantly under-estimated in 2014 for this to have an effect on our assessment. The EA has
subsequently confirmed that it agrees that there is not a demonstrable justification to revise the
baseline model but there is further analysis that can be undertaken in order to provide
reassurance that the hydraulic model is a suitable tool for the assessment of flood risk at the site.
The EA has stated that, before it is able to remove the objection to the proposed development, it
would require the following information be submitted within/as an addendum to the current FRA:
1. The EA requests that the FRA Addendum includes updated analysis of flows at the two closest
gauging stations to the site, as had been presented at high-level in the meeting on the 22nd
October, to include review of the past six years of data and the impact this has on QMED
values.
2. The hydrological inflow locations at the site need to be checked as the catchment-scale model
may not pick up the local inflow points correctly. This needs to be reviewed, adjusted if
necessary, and reported on in the FRA Addendum.
3. Any additional data/justification that was discussed within the meeting for not needing to
update the model should be included within the FRA Addendum.
The EA also confirmed that, given the proposed FFLs (7.3 mAOD) being set well above the peak
flood level during a 1 in 100 annual probability event including a 70% climate change allowance
(7.16 mAOD), and due to the flat topography of the floodplain, the EA is confident that flood risk
at the site has been adequately addressed subject to confirmation of the points listed above.
The requested information is provided in the sections below.
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4.

FLOOD RISK ADDITIONAL ASSESSMENT

4.1

Flow Analysis
A review of the National River Flow Archive1 data has been undertaken in order to acquire data
for the following two gauging stations presented in Figure 4.1:
•

38023 - Lee Flood Relief at Low Hall (1.3 km northwest of the site)2

•

38032 - Lee at Lea Bridge (1.4 km west of the site)3

Figure 4.1: Gauging Station Locations

Daily flow data has been acquired for the two gauging stations and is presented in

1

https://nrfa.ceh.ac.uk/data/search

2

https://nrfa.ceh.ac.uk/data/station/info/38023

3

https://nrfa.ceh.ac.uk/data/station/info/38032
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Figure 4.2 and Figure 4.3 below. There do not appear to have been any significant changes to
the pattern of peak flow data since 2014 which would suggest a shift in the hydrology of the
catchment.
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Figure 4.2: Lee Flood Relief at Low Hall (38023) Peak Daily Flow Chart

Figure 4.3: Lee at Lea Bridge (38032) Peak Daily Flow Chart

Daily maximum data has also been used to derive Annual Maxima (Amax) and a QMED value (the
median of the Amax data) for the sites prior to 2014 and for the total record including the flow
records post-2014. The findings of this analysis are presented in Table 4.1 below. Amax data is
derived for a ‘water year’ from 1st October until 30th September.
Table 4.1: Annual Maxima Data (m3/s)
38023 - Lee Flood Relief at
Low Hall

38032 - Lee at Lea Bridge

1979/80

31.7

No Data

1980/81

25

No Data

1981/82

40.6

No Data

1982/83

63.6

No Data

1983/84

21.6

No Data

1984/85

25.7

No Data

1985/86

35

No Data

1986/87

16.5

No Data

1987/88

73.5

No Data

1988/89

32.4

No Data

1989/90

63.7

No Data

1990/91

7.67

No Data

1991/92

31.1

No Data

1992/93

31.1

No Data

1993/94

99.3

No Data

1994/95

43.1

31.6

1995/96

23.8

23.4

1996/97

7.45

19

1997/98

33.4

24

Water Years
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38023 - Lee Flood Relief at
Low Hall

38032 - Lee at Lea Bridge

1998/99

24.4

22.3

1999/00

40.5

No Data

2000/01

112

No Data

2001/02

63.9

30.5

2002/03

69.4

23.9

2003/04

23.8

16.2

2004/05

15.4

21.8

2005/06

7.28

14.2

2006/07

31.8

21.8

2007/08

30.6

24.3

2008/09

78.3

25.8

2009/10

45.8

29.3

2010/11

42.9

24.9

2011/12

40.4

31.1

2012/13

45.2

28.5

2013/14

80.6

33.5

2014/15

38.6

28

2015/16

42.3

21.8

2016/17

9.43

19.65

2017/18

29.8

18.5

2018/19

5.598

15.84

Water Years

Table 4.2: QMED Values (m3/s) – derived as a Median of Amax
Period

38023 - Lee Flood Relief at
Low Hall

38032 - Lee at Lea Bridge

Prior to October 2013

32.9

24.0

Total Record Length

32.9

23.9

As presented in Table 4.2, QMED values have not materially changed as a result of incorporating
additional Amax data. This confirms that there has not been a significant shift in the underlying
hydrology since the 2014 modelling, as per the initial findings presented at the 22nd October
meeting, and the conclusions derived from Ramboll’s hydraulic modelling remain robust.
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4.2

Hydraulic Model Inflows
There are three main watercourses within the hydraulic model in the vicinity of the site (Figure
4.4); the River Lee (or River Lee Navigation) the Lee Flood Relief Channel and the Dagenham
Brook. The two main watercourses in terms of flood risk are the Dagenham Brook approximately
260 m to the east and the River Lee Flood Relief Channel approximately 190 m south east of the
southern tip of the Site.
Figure 4.4: Watercourses in the Vicinity of the Site

The inflows to the watercourses at the upstream boundary of the model (north of the site) are
derived from the downstream boundary from hydraulic modelling of upstream reaches of the
River Lee catchment and its tributaries. These inflows to the Dagenham Brook and the River Lee
Flood Relief Channel are located at the A503 road approximately 2.5 km north of the site as
shown in Figure 4.5 (node references LL45D and DG.048dD).
Throughout the model reach within which the site is located, the model allows for further inflows
into both the River Lee Flood Relief Channel and the Dagenham Brook as a result of surface
water discharges from adjacent land.
4.2.1 Dagenham Brook and River Lee Flood Relief Channel from A503 to Railway Line
The Flood Modeller (1D) element of the model incorporates an FEH4 Hydrograph boundary
condition (node reference LLU9-2i) between the upstream limit of the model and the railway
bridge 1.4 km north of the site as shown in Figure 4.5. The Dagenham Brook and the River Lee
Flood Relief Channel flow directly adjacent and parallel to each other at this location.

4

Flood Estimation Handbook
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Thames Water Asset location mapping (Figure 4.6) suggests that there are several connections
and overflows between the two watercourses along this section such that their hydrology is
linked. The FEH web service5 also confirms that the Dagenham Brook accepts discharge from the
area of land east of the watercourse served by the Thames Water surface water drainage assets
(Figure 4.7). Thames Water mapping suggests that there are surface water connections into
both the watercourses along this length from the Dagenham Brook catchment. The flow from the
FEH boundary referenced above is split into several differentially-weighted connections which add
flow into both the Dagenham Brook and the River Lee Flood Relief Channel within the model. On
the basis that these connections reflect what can be cross-referenced with ground elevations,
FEH sub-catchment analysis and Thames Water plans, no changes to the hydrology of this
section of the model are considered necessary.
Figure 4.5: Hydraulic Model Geometry (A503 to Railway)

5

https://fehweb.ceh.ac.uk/GB/map
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Figure 4.6: Thames Water Asset Location Mapping Extract (A503 to Railway)

Figure 4.7: FEH Mapping of the Dagenham Brook Catchment Upstream of the A503 to
Railway Section
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4.2.2 Dagenham Brook from Railway Bridge to Orient Way (Past the Site)
The Dagenham Brook and the River Lee Flood Relief Channel diverge downstream of the railway
line, with the Dagenham Brook flowing in a generally south-easterly direction to the east of the
site, and the River Lee Flood Relief Channel flowing initially to the south-west before turning to
the south and then south-east to the west of the site. As was the case for the upstream section,
there is an FEH hydrograph boundary (node reference LLL3-1) which inputs flow to the
Dagenham Brook via a number of differentially-weighted connections as presented in Figure 4.8.
Thames Water Asset location mapping suggests that there are no significant outfalls into the
River Lee Flood Relief Channel in this section of the model but there are outfalls into the
Dagenham Brook (Figure 4.9) which are reflected in the model geometry. The FEH web service
also confirms that the Dagenham Brook accepts discharge from the area of land east of the
watercourse served by the Thames Water surface water drainage assets (Figure 4.10). Note that
the FEH catchment area presented in Figure 10 also includes the catchment area upstream of the
railway line which is represented in the previous FEH hydrograph boundary discussed above.
On the basis of the above analysis, no changes to the hydrology of this section of the model are
considered necessary.
Figure 4.8: Hydraulic Model Geometry (Dagenham Brook Railway to Orient Way)
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Figure 4.9: Thames Water Asset Location Mapping Extract (Railway to Orient Way)

Figure 4.10: FEH Mapping of the Dagenham Brook Catchment (Railway to Orient Way)
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4.3

Further Justification for Suitability of the Model

4.3.1 Proposed Development Safety
Flood modelling completed to date has derived the following peak flood levels on-site (noting
that, in many areas the flood levels are actually lower):
•

100 year plus 20% for climate change = 6.64 mAOD

•

100 year plus 35% for climate change = 6.97 mAOD

•

100 year plus 70% for climate change = 7.16 mAOD

In order to address these sensitivity checks on flood risks associated with climate change,
Finished Floor Levels (FFLs) for the proposed development have been set at 7.3 mAOD. Figure
4.11 shows the trend of increasing flood levels in response to increasing flood flows for the three
scenarios listed above:
Figure 4.11: Flow Stage Rating Curve

It is notable that the trend indicates that it would require an increase on the 100 year flood flow
of greater than 140% before flood levels would be likely to exceed FFLs. The site itself is
therefore likely to be safe during a future 100 year event even if the baseline 100 year flows
have been under-estimated in the model. On the basis of the above analysis, it is not considered
necessary to revise the baseline model hydrology as this would be unlikely to affect the
assessment of flood risk at the site.
4.3.2 Floodplain Compensation
In respect of the issue of floodplain compensation, Ramboll not only modelled the required higher
central allowance (+35%) but also the upper end allowance (+70%) and found that the impact
on flood levels outside the site boundary were negligible. Again, even if the baseline 100 year
flows have been under-estimated, the upper end allowance modelling suggests that impacts on
flood levels elsewhere would still be negligible if a higher flow rate had to be used to assess this
issue. On the basis of the above analysis, it is not considered necessary to revise the baseline
model hydrology as this would be unlikely to affect the assessment of flood risk to the site
surrounds.
R1620007028 Flood Risk Assessment Addendum
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4.4

Conclusion
Following a meeting on the 22nd October, an additional scope of works was agreed in order to
provide further reassurance that the hydraulic modelling undertaken is suitable for an
assessment of the potential flood risk at the site. This scope has been completed as set out
within this Flood Risk Assessment Addendum.
It has been demonstrated that there here has not been a significant shift in the underlying
hydrology within the River Lee catchment since the date of the original hydraulic modelling and
associated hydrological assessment (2014) modelling.
The hydraulic model includes additional inflows into the Dagenham Brook and the River Lee Flood
Relief Channel, by way of FEH hydrograph boundaries, which inputs to the Dagenham Brook via a
number of differentially-weighted connections to represent inflows from the adjacent urban
catchment.
It has also been demonstrated that the trend of the results of the hydraulic modelling indicates
that it would require an increase on the 100 year flood flow of greater than 140% before flood
levels would be likely to exceed the proposed finished floor levels. Therefore, the site itself is
likely to be safe during a future 100 year event even if the baseline 100 year flows have been
under-estimated in the model. On the basis of the above analysis, it is not considered necessary
to revise the baseline model hydrology as this would be unlikely to affect the assessment of flood
risk at the site.
Therefore, it is considered that the hydraulic model remains a suitable means of assessing flood
risk locally and for understanding the potential impacts of climate change. A finished floor level of
7.3mAOD is considered to remain a suitable level with regards to designing to mitigate internal
flood risk and it has been demonstrated that the proposed development would not increase offsite flood risks.
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APPENDIX 1
1 IN 100 YEAR (+35%) PEAK FLOOD EXTENTS (PRE DEVELOPMENT)
EXCLUDING SEWER
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APPENDIX 2
1 IN 100 YEAR (+35%) PEAK FLOOD EXTENTS (PRE DEVELOPMENT)
INCLUDING SEWER
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APPENDIX 3
1 IN 100 YEAR (+35%) (PRE DEVELOPMENT) CHANGE AS A RESULT OF
SEWER INCLUSION
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