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Executive summary

Context and introduction

This document is the result of the development of the Subregional Integrated
Water Management Strategy (SIWMS) for the Lower Lea. The project was
delivered in partnership between GLA, EA, Thames Water, Natural England,
Enfield, Waltham Forest, Hackney, Haringey, Tower Hamlets, Newham and City
of London.

The analysis undertaken in support of this strategy has found a number of
significant strategic water related risks under different growth and climate
change scenarios. To address these risks the analysis has validated and
significantly reinforced the need for many activities and interventions currently
being undertaken (such as demand management and delivery of SuDS).
Additionally, the analysis has also shown that delivery of isolated programmes
will not be enough to entirely offset the identified risks and enable the delivery of
desired economic growth, climate resilience and environmental improvements.
To do this will require a significant increase in the level of coordination in
planning, delivery and action across project partner organisations and in some
cases beyond the boundaries of this strategy.

Objectives

This strategy provides decision makers and policy makers in project partner
organisations with the following:

f An understanding of water related risks in the subregion under different
growth and climate change scenarios.

f Interventions and measures needed to ensure sustainable growth in
response to identified risks.

{ Clarity on the delivery levers and mechanisms to implement identified
interventions and measures.

f  Adaptive capacity, enabling the strategy to change course under
changing circumstances.

Study approach and scenarios

The analysis to inform strategy recommendations was performed by modelling
the Upper and Lower Lea operational catchments using Imperial College
Londonis WSIMOD software. This allowed for quantitative assessment of key
outcomes in relation to water quality and quantity under different future
scenarios.

100108845 | 5.1 | F| |July 2023
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Two main future scenarios were modelled: iCity Livingi and (Country Life. The
scenarios represent different plausible futures built up from a series of factors
covering population growth, economic growth and spending, urbanisation,
environmental ambition, and water demand. Each scenario was modelled under
different climate change projections. In this report, we focus on results for the
RCP 2.6 climate change scenario.

City Living T This scenario represents a future in which there is high
urbanisation within central London and the commuter belt. There is also some
focus on environmental protection as a result of high urbanisation and medium
economic growth.

Country Life T In this scenario rural urbanisation is high whilst growth in central
London has not increased as projected, with water demand reducing in the
subregion. Additionally, there is a high level of focus on environmental
protection and economic growth is moderate.

The impacts of both scenarios on water quantity and quality were modelled
against the baseline (current position). This provided a clear picture of the
changes in risks and impact to water quality and quantity under each scenario.
Subsequently, each scenario was remodelled with the inclusion of different
foptionsi (measures and interventions identified in existing plans and strategies)
to mitigate impacts to water quantity and quality. Doing so provided insight into
the effectiveness of different options to mitigate risks and impacts under both
scenarios. Furthermore, this also provided visibility of which options delivered
multiple benefits to different aspects of water quality and quantity and where
there were significant trade-offs associated with certain options.

Model findings

Water quantity

Fluvial flood risk is likely to worsen due to a combination of climate change
impacts and proposed WINEP abstraction reductions in the upper catchment
(outside of London) for sustainability reasons. This risk poses a challenge to
resilience of existing communities and economies from flooding as well as
potentially affecting the viability of land for development in the subregion.

SuDS are an effective measure to help address this flood risk however the
current volumes earmarked for delivery in existing plans are not enough to
entirely address the increase in risk in isolation. Furthermore, SuDS delivered in
upper boroughs will benefit downstream boroughs as well as having most
impact on the smaller rivers (tributaries of the Lea).

Water quality

There are water quality issues in the catchment which constrains the ability of
the watercourse to support a flourishing natural ecosystem and provide

100108845 | 5.1 | F| |July 2023
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enhanced levels of access to quality green space for residents. Furthermore,
nitrate concentrations in the catchment affect resilience of water supply across
the London Water Resource Zone. Abstraction reductions under City Living and
Country Life scenarios improves water quality thresholds in some sub-
catchments (located in Enfield, Waltham Forest, Hackney, Newham and Tower
Hamlets). However, the high levels of phosphate and nitrate may impact on the
reliability of water supply for existing and future demand without scope to
mitigate it.

Proposed WINEP investments at sewage treatment works in the upper
catchment (outside of London) are not enough to change WFD classifications
across the catchment in relation to phosphate concentrations. Further
investigations are required to understand the potential for land management
interventions in the upper catchment (outside of London) to deliver further water
guality improvements. The relationship between PCC in the Beckton drainage
catchment and the salinity concentrations in the Thames also requires further
investigation to understand its impact.

Water stress

Without investment in additional supply, sustainability reductions, population
growth and climate change are likely to drive a very significant increase in future
water stress in the subregion (165% increase in City Living 312% increase in
Country Life). If left unaddressed this may constrain future growth by reducing
availability of supply. Furthermore, it may impact resilience of existing
communities and economies by increasing risk of supply disruptions and
temporary use restrictions.

The major planned supply side interventions in WRSEis regional plan and
Thames Wateris WRMP provide around 40-45% of the water resource benefits
in City Living, but not as much benefit in Country Life. Increased reliance on
water from outside the Lea catchment will be necessary which may constrain
future growth across wider London. PCC reductions and metering initiatives are
also likely to reduce water stress effectively, with their impact potentially being
as high as 35%-40%, depending on other factors. However, there are trade-offs
and potential disbenefits to account for with PCC reduction efforts. For sub-
catchments draining to Deephams STW, PCC reductions negatively impact
water quality and low flows in the Lea.

Planning and governance

Modelling has shown that delivering SuDS and leakage reductions contributes
effectively to addressing current and future challenges in the catchment without
any significant disbenefits or trade-offs (apart from cost). Therefore, these two
options are considered ileast regretsi and efforts should be made to accelerate
their implementation and delivery in the short term.

100108845 | 5.1 | F| |July 2023
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In addition, the modelling has also found that major planned supply side
interventions and PCC reductions have very significant impact in mitigating
some of the biggest risks identified in the modelling but have significant trade-
offs which need to be managed. Therefore, these options should also be
delivered, whilst managing or mitigating any negative impacts.

Based on these results, we recommend a portfolio of options:

I Least-regret options which provide multiple benefits across the
subregion with no identified trade-offs. These options include SuDS
and leakage reduction, as well as wider enabling options such as
engaging communities.

I Principal options which mitigate the biggest risks identified from the
scenario analysis but have trade-offs that need to be managed. These
options include Deephams reuse, London WRZ options and metering
options.

f Other options need consideration as part of the SIWMS adaptive
planning but do not mitigate the biggest risks from the scenario
analysis. These include natural capital options and misconnections.

Strategy recommendations

To address the challenges and risks identified by the modelling effectively, we
have identified a number of recommendations for the GLA and project partner
organisations to implement. These have been developed based on current
levels of maturity within the groupis organisations and existing programmes of
action.

Flood risk

1. Engage with EA and abstraction operators in upper catchment to investigate
impact of groundwater abstraction regime on base flows.

2. Deliver planned SuDS programmes within the study area to partially mitigate
impacts by retrofitting SuDS in attenuation spaces for up to 5% of the total
borough areas and disconnecting surface water sewers for up to 5% the total
borough areas.

3. Explore disconnection opportunities (e.g. permeable paving, water bultts,
green roof areas) in Lower Lea Boroughs Newham, Tower Hamlets and City
of London in line with the findings from the TW DWMP.

4. Implement and enforce Schedule 3 of the Flood and Water Management Act
(2010)*.

5. Review current plans for SuDS delivery and develop more ambitious plans to
achieve the targets set out in recommendation 2.

1 The review for implementation of Schedule 3 to The Flood and Water Management Act 2010
(publishing.service.gov.uk)

100108845 | 5.1 | F| |July 2023
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6. Investigate mechanisms to enable co-funding of SuDS in strategic upstream
locations which deliver shared benefits to multiple boroughs.
Water quality:

7. Engage with stakeholders in the upper catchment to understand sources of
pollution outside of wastewater treatment works.

8. Investigate land management / natural capital options to reduce Phosphate
pollution in the catchment.

9. Investigate land management / natural capital options to reduce Nitrate
pollution in the catchment.

10.  Engage with TW and other stakeholders to further investigate / address
Pymmes Brook misconnections issue.

Water stress:

11.  Deliver London WRZ options and investigate Deephams Reuse further.

12.  Implement LA PCC target of 105 I/p/d or less for new developments.

13.  Implement progressive metering plan in line with WRMP.

14.  Investigate land management / natural capital options to reduce Nitrate
pollution in the catchment.

15.  Investigate the possibility of reducing PCC in the Beckton catchment
without impacting Thames salinity.

Planning and governance:

16. A clear governance structure and approach (supported by tools) will
need to be developed and implemented to manage the trade-offs and multi-
agency coordination required as part of an effective strategy for the
subregion.

17. 'Least regrets' options of SuDS and leakage reductions should be
delivered immediately as they mitigate current and future risks without any
significant trade-offs.

18.  Trade-offs related to dprincipald options should be investigated and
actively managed as these options progress through delivery. These include
London WRZ options, Deephams Reuse and PCC reductions.

Delivery recommendations

To support the strategy recommendations and ensure the risks identified
through the study are addressed, a number of key delivery recommendations
have been identified. The objective of these delivery recommendations is to:

f Align action across organisations to enable impactful action and
progress against challenges identified in the strategy which pose a
collective risk to the strategy area.

100108845 | 5.1 | F| |July 2023



Mott MacDonald | Subregional integrated water management strategy
East London

I Ensure efficiency in actions, reducing workload for organisations and
ensuring that actions are complementary (not counterproductive).

f Setin motion delivery of strategy recommendations and provide
opportunity to monitor and track progress.

We have organised our recommendations into 90 dayb actions and longer-term
activities. The (90 dayi actions are designed for different organisations to
undertake immediately (in the next 90 days) to begin implementation of the
strategy recommendations. Longer-term activities are designed to enable more
effective cross-organisational collaboration going forwards. These will be
essential to ensure that future trade-offs are managed effectively, and that
action is effectively aligned across different actors in the subregion, supporting
growth, sustainability and decarbonisation objectives.

100108845 | 5.1 | F| |July 2023
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1 Introduction

Mott MacDonald (MM) has been commissioned by the Greater London
Authority (GLA) to develop a Subregional Integrated Water Management
Strategy (SIWMS) as a pilot region in East London.

The aim of this project is to integrate planning and infrastructure across water
resources, wastewater, water quality and flooding to create a Subregional
Integrated Water Management Strategy (SIWMS). This is a non-statutory,
dynamic, planning level framework which remains responsive to changing
conditions, as opposed to the delivery of a static plan. It provides a coordinated
strategy to support cross-organisational collaboration to deliver sustainability
across the subregion.

1.1 Background

East London is earmarked for significant growth focused around opportunity
areas that will be supported with infrastructure and investment to create vibrant
hubs for new social and economic development. However, this will create
complex interactions with the water environment against the background of
climate change. Management around de-risking growth requires a collaborative
approach that remains agile to respond to future uncertainties.

The preparation of a SIWMS seeks to address some of the challenges that
cannot be resolved by undertaking a Local Integrated Water Management
Strategy (LIWMS). These include creating a platform for stakeholders to engage
earlier on strategic matters and to align objectives, create a shared evidence
base and identify opportunities for collaborative commissioning of more detailed
studies based on the findings of the SIWMS.

Whilst this is a pilot, the project is being undertaken in a changing wider context,
that is characterised by an increased regulatory focus on strategic water
planning and proposed changes to the land use planning system.

The project was delivered in partnership between GLA, EA, Thames Water,
Natural England, Enfield, Waltham Forest, Hackney, Haringey, Tower Hamlets,
Newham and City of London.

1.2 Project approach

We set out a shared vision for 2050 T informed through a review of planning
documents and steering group workshops T for the subregion. We present a
spatial representation of the challenges and opportunities that might be created
through the implementation of this vision. The pilot project:
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I Assesses the baseline of the water system in East London taking the
Lea Valley as the study area

f Identifies a method by which an integrated perspective across planning
frameworks for water resources, wastewater, flooding and environment
can be achieved

I Applies the method to create an integrated and adaptive strategy for
the pilot area

f Discusses delivery mechanisms for the strategy

The overall workflow of the project is outlined in Figure 1.1. Task 1 involved a
holistic and comprehensive baseline understanding of the current water quality,
water quantity and water resource issues in the subregion. This helped inform
the collective ambition for the SIWMS which was agreed with the steering group
(Task 2). Outputs from these tasks are discussed in the Baseline Report and
summarised in Section 2 of this report.

This report focuses on the analysis from Tasks 3-6. Future scenarios are
created based on a different projection of factors (such as climate change, level
of water demand, level of urbanisation) to understand key risks related to future
uncertainty (Section 3). Proposed intervention options are analysed at the sub-
catchment scale to unlock their wider benefits beyond the area in which they
are implemented (Section 4). Different options required to mitigate emerging
risks from the scenario analysis are proposed as a portfolio of options, and how
the trade-offs can be effectively managed through a collaborative strategy
(Section 5). To support the strategy recommendations several key delivery
recommendations have been identified. We have organised our
recommendations into (90 dayi actions and longer-term activities (Section 6).
The development of the SIWMS has been informed by expertise from the
steering group. The steering group consists of the GLA, EA, Thames Water,
Natural England, Enfield, Waltham Forest, Hackney, Haringey, Tower Hamlets,
Newham and City of London. We have had five steering group meetings
throughout the project to share and discuss preliminary findings, and
incorporated feedback to inform the deliverables for this report.

The data viewer investigation report (Task 7) is included in Appendix G and the
Close out report (Task 8) is a separate report.
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Figure 1.1: Overview of project objectives and deliverables
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2 Summary of baseline findings

2.1 Purpose of the baseline report

The Baseline Report documents all the activities undertaken in the baseline
analysis. These activities included:

System mapping T used to identify key interlinkages and
interdependencies across water and urban planning systems. It also
provided a means to validate the metrics used in the multi-criteria
analysis to inform the option screening process in this report.

f Data collection T reviewed existing data related to the catchment,
including spatial boundaries and existing plans from different water
companies and local Boroughs.

f Baseline modelling T WSIMOD modelling of the baseline, including
model calibration and validation.

This developed our understanding of the proposed growth plans (such as the
London Plan Opportunity Areas) and planned options to meet this demand.

2.2 System mapping

Table 2.1 outlines the key metrics from the Baseline Report informed by the
systems mapping exercise. It highlights which metrics are taken forward for
modelling and option screening in this SIWMS report.

Table 2.1: Metrics identified from Baseline Report and metrics taken
forward for SIWMS

Criteria Metrics Source Taken forward for
SIWMS
Properties at risk of Environment No
Flood flooding (includes sub Agency, LLFA
rotection metrics for wastewater, and TW DWMP
P surface water and fluvial Flood Risk
flooding) Maps
IWM Modelling Q5 as a modelled
Flood . Q5 QMED flow metric for high
placemakin R-B Ind flows as an
g -b Index indicator for flood
risk
Water Water Framework IWM Modelling  WFD status as a
quality Directive (WFD) status modelled metric for

100108845 | 5.1 | F| |July 2023



Mott MacDonald | Subregional integrated water management strategy

East London

11

Criteria Metrics Source Taken forward for
SIWMS
Protected site status ammonia,
Phosphate and phosphate and
ammonia concentrations nitrate
High flow 99 percentile BOD IWM Modelling  No
water Phosphate and
quality ammonia concentrations
IWM Modelling Q95 as a modelled
Environmen Q95 flow deficit metrlc.for. low flows
tal flow as an indicator for
drought risk
IWM Modelling  Number of days
where water
Water Dry year supply demand resources are not
resources balance benefit (Ml/d) at their ideal
storage range as a
modelled metric
Assessed for Used for option
Morpholo Water Framework each option screening
P 9y Directive (WFD) status  (WFD risk
status)
Invasive Assessed for Used for option
Non-Native  INNS WFD pressure each option screening
Species status (WFD risk
(INNS) status)
Carbon Calculated for Used for option

sequestratio
n

Tonnes carbon
equivalent

each option

screening

Embodied Tonnes carbon Calculated for Used for option
carbon equivalent (embodied) each option screening
Operational Tonnes carbon Calculated for Used for option
carbon equivalent (operational) each option screening
e . L . . Calculated for Used for option
Biodiversity  Biodiversity net gain . . P
each option screening
. Soil health and erosion  Calculated for Used for option
Soil health . . . .
risk metrics each option screening
Mental Weighted score based  Calculated for Used for option
health on increased access to  each option screening
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Criteria Metrics Source Taken forward for
SIWMS
green/blue space for
recreation
Weighted score based Calculated for Used for option
Physical on increased accessto  each option screening
health green/blue space for
recreation
Weighted score based Calculated for Used for option
Urban heat " increased accessto  each option screening
green/blue space for
recreation
Weighted score based Calculated for Used for option
. : on increased accessto  each option screening
Air quality
green/blue space for
recreation
Social - Calculated for Used for option
- Local connectivity . .
connectivity . each option screening
and impacts and stakeholder
networks
networks

2.3 Data collection

Key baseline findings are discussed in this section. They provided insight into
the water problems within the region, along with future constraints that have
been highlighted by planning authorities. Opportunities were also identified to
improve various water management issues, which influenced the scenario
development in Section 3 and option development in Section 4 of this report.

2.3.1 Spatial scale of study area

To identify the appropriate spatial scale for the study, the planning scales of the
water sub systems were compared. Water quality and flooding plans are both
targeted at the river catchment scale. The River Lea catchment extends beyond
the Greater London Authority (GLA) area of responsibility. Water resources are
managed at a much larger scale across the Thames Water London Water
Resource Zone (WRZ), making it difficult to scale down options to the
subregion. Sewer networks are also not aligned with the river catchments or
Borough boundaries, as they are managed in drainage area catchments. The
difference in areas the plans work across made it challenging to determine the
appropriate scale for the project. Figure 2.1 highlights the subregion area
covered by the SIWMS and the 12 sub-catchments within the study area.
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Figure 2.1: 12 Sub-catchments where results will be presented for the
SIWMS study area
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Source: Environment Agency. Based on the Ordinance Survey Map with the Sanction of the
Controller of H.M Stationery Office License Number:-100019345

Table 2.2: Sub-catchments and overlapping London boroughs

Lower Lea sub-
catchments

Overlapping London boroughs included in
the study

Pymmes and Salmon
Brooks - Deephams STW to
Tottenham Locks

Haringey, Enfield

Moselle Brook

Haringey, Enfield

Ching Brook

Waltham Forest

Pymmes Brook upstream
Salmon Brook confluence

Haringey, Enfield

Lea Navigation Enfield Lock
to Tottenham Locks

Haringey, Enfield, Waltham Forest

Salmon Brook upstream Enfield
Deephams STW
Turkey Brook and Cuffley Enfield

Brook

Cobbins Brook

No Boroughs overlap

Small River Lea (and
tributaries)

Enfield

Nazeing Brook

No Boroughs overlap

Lea Navigation (Fieldes
Weir to Enfield Lock)

Enfield

Lea (Tottenham Locks to
Bow Locks/Three Mills
Locks)

Haringey, Hackney, Newham, Tower Hamlets,
Waltham Forest

2.3.2 Baseline: Water quality

The Water Framework Directive (WFD) water quality data within the catchment
shows that there are significant issues with poor water quality within many of
the sub-catchments caused primarily by phosphate concentrations, while some
areas fail in their chemical status due to other chemicals within the rivers.
However, it is important to note that there are wider physico-chemical issues
that contribute to not achieving good water quality status which are
interdependent with other sectors such transport or other industrial activity.
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While most of the study area is urbanised, there are large areas of natural
capital stock in the north of the study area as well as the Upper Lea catchment.
Natural capital has positive impacts on the water quality in the lower catchment.

Population increases cause a rise in water demand and place more pressure on
the wastewater network. This impacts the capacity to treat sewage effectively
and discharge to the watercourse, impacting water quality. To cope with the
increased flows caused by the predicted urbanisation, Beckton Sewage
Treatment Works (STW) is being upgraded in 2023 and is likely to need further
improvements, while Deephams STW is still working within its consent.

We know from the site visit to Coppermills WTW that levels of nitrate in the
River Lea can affect water supply resilience. When nitrate levels are high,
additional water from West London is required to blend the water supply.

2.3.3 Baseline: Water quantity

The Baseline Report identified different sources of flood risk in the study area.
Figure 2.2 highlights areas of the study region at risk of river and tidal flooding.
In the River Lea flood risk area, the Environment Agency have identified 71,176
people and 581 services to be at risk of flooding. Figure 2.3 to Figure 2.6 show
that a significant projected increase in the risk of sewer flooding by 2050, with
more downstream Boroughs (Newham, Hackney and Tower Hamlets) exposed
in 2050.

The Environment Agency (EA) plan to reduce abstractions in the Upper Lea
catchment so that flows in chalk streams can be restored. This will cause
changes in the flow regime along the River Lea.
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Figure 2.2: Extents of flood risk from rivers and tidal flooding
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Figure 2.3: Properties at risk of Figure 2.4: Properties at risk of internal
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Figure 2.5: Properties at risk of Figure 2.6: Properties at risk of
external sewer flooding 2020 external sewer flooding 2050
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2.3.4 Baseline: Water resources

Water resources across London are managed as part of the London Water
Resources Zone. Raw water is taken from the Thames (West London) and the
River Lea which can then be managed to ensure supply across the whole city.
Alterations to water resources in the River Lea catchment are expected to
emerge due to increased environmental ambition for the catchment by
regenerating chalk streams in the river by reducing abstractions from aquifers in
the Upper Lea. This will have implications on water resources in the catchment
as well as impact other metrics. The baseline findings suggest that increased
water stress is to be expected.

2.3.5 Baseline: Planning and governance

The boroughs within the study all had differing approaches to water use policies
and surface water management strategies which are tailored to their own risks.
There is potential to align these plans going forward so that they are
coordinated in their approach, providing benefit as the actions of individual
boroughs can indirectly impact others downstream. The future constraints and
opportunities related to growth and water management identified in the baseline
informed the scenario analysis in Section 3.

2.4 Baseline modelling

Figure 2.7 highlights the 35 sub-catchments in the River Lea catchment
modelled in the Water Systems Integration Modelling Framework (WSIMOD)
which was used for this study. As changes in the upper sub-catchments outside
of the study scope could impact the water systems across the subregion, the
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Upper Lea has been modelled. However, only the results for sub-catchments
within the subregion are included in the SIWMS. The model boundary selection

process is detailed in Appendix F Model Boundaries.

Figure 2.7: Modelled area showing Upper Lea and the SIWMS study area
(Lower Catchment) with local boroughs
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Source: Environment Agency?, Greater London Authority*. Based on the Ordinance Survey Map
with the Sanction of the Controller of H.M Stationery Office License Number:-
100019345

The WSIMOD software used for modelling is an open-source software package
developed by Imperial College London. Results are presented for the 12 sub-
catchments in the SIWMS study area (Figure 2.1). It includes model
representation of all key elements of the water cycle in both urban and rural
environments. These modelled elements are designed to interact with each
other, allowing for flexible representation of the water cycle to accommodate
different built and natural infrastructure configurations. This allows for an
integrated assessment of the impacts of planning, development, and
intervention scenarios on various environmental indicators such as water
guantity, quality and resources for the subregion. Appendix D outlines more
detail on the WSIMOD model and how it has been applied for this project.

The Baseline Report provided model calibration and validation. Calibration of
the model has been undertaken using open-source water quality and flow data
to demonstrate that the model represents key processes within the River Lea.
As Beckton discharges to the River Thames and Deephams discharges to the
River Lea, our modelling is more sensitive to Deephams STW. Our time series
model matches well with reservoir levels in low flows, but less so in high flows.
This is likely because we have not modelled the whole Water Resource Zones
and the transfers from Thames Lea Tunnel are assumed in our model. This was
discussed and agreed with the steering group as low flows are more critical for
assessing water resource availability and impact on water stress. Where there
are discrepancies, assumptions may have been added to the model (e.g.
Pymmes Brook misconnections) to be more representative of our calibration
data. We agreed with the steering group that we could continue with the current
level of calibration.

% Lee Lower Rivers and Lakes Operational Catchment | Catchment Data Explorer
4 Statistical GIS Boundary Files for London - London Datastore
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3 Scenario analysis

3.1 Scenario overview

East London is earmarked for significant growth which will have complex
feedbacks on water management in the area. Future scenarios related to
growth, water and climate change have been developed to inform a strategic
understanding of future risks, issues and opportunities. External factors such as
climate change, the economy, environmental policy, consumer activities and
technology create future uncertainties around the interaction between growth
and water. These factors will drive uncertainty around outcomes for people and
the environment. Systems mapping (see Baseline report) and an internal
workshop using expert knowledge identified the factors used to inform the pilot
SIWMS. Each scenario developed is a projection of factors which could easily
occur together and are therefore considered plausible future states. However, it
is important to note that there is variance within each scenario and some, or all,
of these factors may not happen. The planning horizon selected for the future
scenarios was to 2050, as this aligns with the Thames Water planning horizons.
The growth projections for the 2050 planning horizon extends beyond the 2041
growth projections stated in the London Plan where there is reasonable
confidence. To understand how these future scenarios interact with the water
environment, they were applied to the WSIMOD model.

3.1.1 Scenario method

A structured scenario development methodology was used to create plausible
future scenarios. An overview of the method is provided in Figure 3.1, and
Appendix A Scenario approach outlines the method in more detail.
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Figure 3.1: Steps in the scenario development using a Scenario Manager
software developed by ScMI®

1. Identify long list of factors 2. Cross impact analysis: the
that characterise the system: relationship between pairs of
this can be done using factors is scored by users to

3. Develop factor
projections: each critical

factor could take different
values in the future due to
uncertainty

workshop based methods, identify the critical factors —
systems thinking approaches those that are most influential,
and desk based research interlinked and uncertain

Outside ScMI Inside ScMI vV

5. Cluster analysis:
consistency analysis scores

provide inputs to the software
to generate sets of consistent

scenario projections that form
the scenario building blocks

4. Consistency analysis:
users assign scores to

6. Develop scenario
narratives: a description of

each future based on the
outputs from the cluster
analysis

determine which factor
projections plausibly occur
together in a given future

3.1.2 Scenario factors

We used the following factors (informed by the baseline analysis) in the
development of scenarios:

Opportunity areas T includes targeted projections for housing and job
growth linked to defined opportunity areas (confirmed only);

f Urbanisation (city) T includes the level of urban growth based Greater
London Authority (GLA) growth figures for the catchment;

f  Urbanisation (rural) T includes the level of growth in the upper Lea
catchment, based on Office for National Statistics (ONS) and the
increase in runoff area assuming developed land to accommodate
future growth is greenfield;

1 Adaptation® T includes the level of cultural shift towards environmental
enhancement in the Upper Lea, and relates directly to uptake of SuDS
features in the upper Lea and environmental enhancements due to
improve water quality such as the WINEP programme and reduction in
spills from combined sewer overflows to the river;

Upstream abstraction regime T includes licence changes set by the
Environment Agency to reduce the amount of abstraction permitted in
the chalk streams;

5 https://www.scmi.de/en/software/scenario-manager%E2%84%A2

5 (WINEP changes to sewage treatment plants were from the initial position for WINEP at the
time of the study. These are known to have been developed since)
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f Level of demand for water T based on different per capita consumption
(PCC) projections;

f Climate change T includes historic and future climate projections for
each scenario.

A combination of factor variables that are likely to occur together then
influenced each scenario output.

3.1.3 Scenario outputs

The scenario methodology created five possible future scenarios: City Living;
Unrealised Urbanisation; Country Life; Prosperous Growth; and Environmental
Priority. These scenario narratives are outlined below, and Appendix A Scenario
approach provides more detail on all five scenarios along with all the modelling
assumptions. The upper and lower Lea boundaries (see Figure 2.7) were used
to differentiate growth in rural and urban areas, respectively.

Country Life

In this future scenario more people have decided they want
to live in the countryside rather than the city. Therefore, rural
urbanisation has increased, while city growth in the lower
river Lea catchment has not increased as projected.
Opportunity areas have only achieved 50% of their potential
and water demand in the subregion drops. As people are living in the
countryside, they place more importance on the environment and this results in
a large number of adaptations such as nature-based solutions, and pressure to
restore chalk streams in the upper Lea. As economic growth has been
moderate, they have the money to spend on these environmental
enhancements.

Modelling assumptions summary:

I Opportunity areas T projected growth in opportunity areas assumed at
50% of total estimated occupancy and population updated in the
respective sub-catchments to reflect localised impact

I Urbanisation (city) T projected growth in subregional study area (i.e.
within GLA boundary) is low and population is updated to reflect a low
growth scenario

f  Urbanisation (rural) T projected growth in upper Lea catchment is high
and population is updated to reflect high growth scenario; development
is assumed to take place in greenfield areas therefore additional
impermeable areas have been added to represent increase in roof and
paved areas in the upper Lea catchment. Urban creep has also been
allowed for as people extend their driveways and homes, at a rate of
4m? per year
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f  Adaptation T This scenario assumes a high uptake in SuDS in the
upper Lea catchment, with a reduction in impermeable area of 20%; all
proposed WINEP schemes to address water quality at sewage
treatment works draining to the upper Lea are realised

I Abstraction regime changesT Enhanced sustainability reductions,
including a reduction of 82% in the Thames Water abstraction zones.

 Level of demand for water T New growth areas achieve a reduced PCC
of 90I/p/d and existing housing stock PCC reduces by 15I/p/d.

City Living

In the City Living scenario more people choose to live as
close to the centre of London as they can afford, and
therefore opportunity areas are very successful. Thereis high
urbanisation within the London boroughs as well as
increased urbanisation in the commuter belt. Impacts to the
environment in central London, caused by increased
population, result in some focus on environmental protection which is supported
by a moderate economic growth.

Modelling assumptions summary:

Opportunity areas T projected growth in opportunity areas assumed at
100% of total estimated occupancy and population updated in the
respective sub-catchments to reflect localised impact

f  Urbanisation (city) T projected growth in subregional study area (i.e.
within GLA boundary) is high and population is updated to reflect a
high growth scenario, outside of the opportunity areas. Urban creep
has also been allowed for as people extend their driveways and
homes, at a rate of 4m? per year. New properties are assumed to be
predominantly built on brownfield sites, so net change in impermeable
area is zero.

I  Urbanisation (rural) T projected growth in upper Lea catchment is high
and population is updated to reflect high growth scenario; development
is assumed to take place in greenfield areas therefore additional
impermeable areas have been added to represent increase in roof and
paved areas in the upper Lea catchment. Urban creep has also been
allowed for as people extend their driveways and homes, at a rate of
4m? per year

f  Adaptation T This scenario assumes a low uptake in SuDS in the upper
Lea catchment, with a reduction in impermeable area of 1%; proposed
WINEP schemes at selected sewage treatment works draining to the
upper Lea are realised (East Hyde, Rye Meads and Harpenden only)
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Abstraction regime changes T Moderate sustainability reductions,
including a reduction of 57% in the Thames Water abstraction zones

Level of demand for water T PCC remains high or increases further up
to 160l/p/d.

Unrealised Urbanisation

In the Unrealised Urbanisation scenario, economic growth
has been low. This has meant that Opportunity Areas have
seen low growth and success, as people couldnit afford to
move to the city. Attempts at building infrastructure to allow
for growth have taken place, leading to increased

urbanisation, which is not being utilised to its full extent. There is no spending
on environmental adaptations, such as nature-based solutions, as finances
have been required elsewhere on social benefits. There are baseline
sustainability reductions with regards to upstream abstraction regime alterations
and the demand for water remains the same as the baseline.

Modelling assumptions summary:

1l

Opportunity areas T projected growth in opportunity areas assumed at
50% of total estimated occupancy and population updated in the
respective sub-catchments to reflect localised impact

Urbanisation (city) T projected growth in subregional study area (i.e.
within GLA boundary) is moderate and population is updated to reflect
a moderate growth scenario. Urban creep has also been allowed for as
people extend their driveways and homes, at a rate of 4m? per year.
New properties are assumed to be predominantly built on brownfield
sites, so net change in impermeable area is zero.

Urbanisation (rural) Tprojected growth in upper Lea catchment is low
and population is updated to reflect low growth scenario; development
is assumed to take place in greenfield areas therefore additional
impermeable areas have been added to represent increase in roof and
paved areas in the upper Lea catchment, but fewer houses are built
overall. Urban creep has also been allowed for as people extend their
driveways and homes, at a rate of 4m? per year.

Adaptation T As the environment is not a priority, only 1% of
impermeable area in the upper Lea is replaced with SuDS. No WINEP
schemes are promoted for future scenarios.

Abstraction regime changes T As the environment is not a priority,
there are no proposed changes to abstraction licences

Level of demand for water T PCC is assumed to remain as current
(ranging from 140-160I/p/d)

Prosperous Growth
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The leading factor in Prosperous Growth is that there has
been high economic growth and therefore spending.
Opportunity areas are successful, thereis high urbanisation
in the city and rural areas, and this spending also benefits
the environment. Increased environmental protection
measures are implemented such as nature-based solutions,
flood resilience and digital technology, resulting in the need for water being low
per capita. Itis important to understand that the difference in this scenario is that
the culture towards the environment has not changed as a whole, itis simply
that prosperity encourages funding of the measures that environmental
protectors deem necessary.

Modelling assumptions summary:

f  Opportunity areas T projected growth in opportunity areas assumed at
100% of total estimated occupancy and population updated in the
respective sub-catchments to reflect localised impact

f  Urbanisation (city) T projected growth in subregional study area (i.e.
within GLA boundary) is high and population is updated to reflect a
high growth scenario. Urban creep has also been allowed for as people
extend their driveways and homes, at a rate of 4m? per year. New
properties are assumed to be predominantly built on brownfield sites,
SO net change in impermeable area is zero.

I Urbanisation (rural) Tprojected growth in upper Lea catchment is high
and population is updated to reflect high growth scenario; development
is assumed to take place in greenfield areas therefore additional
impermeable areas have been added to represent increase in roof and
paved areas in the upper Lea catchment. Urban creep has also been
allowed for as people extend their driveways and homes, at a rate of
4m? per year.

f  Adaptation T This scenario assumes a high uptake in SuDS in the
upper Lea catchment, with a reduction in impermeable area of 20%; all
proposed WINEP schemes to address water quality at sewage
treatment works draining to the upper Lea are realised

I Abstraction regime changes T Moderate sustainability reductions,
including a reduction of 57% in the Thames Water abstraction zones.

f Level of demand for water T PCC is assumed to reduce to 105I/p/d

Environmental Priority

The Environmental Priority scenario is the opposite to that
of Prosperous Growth. The culture towards the environment
has ultimately changed within the population such that the
public have a high ambition for the environment, enhanced
adaptations and enhanced sustainability reductions for
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upstream abstractions are undertaken. Digital technology and environmental
groups become more popular through education, and the level of demand for
water is low per capita because of this. The change in culture is supported by
moderate economic growth, which supports the opportunity areas which are
successfully increasing urbanisation in the city.

Modelling assumptions summary:

I Opportunity areas T projected growth in opportunity areas assumed at
100% of total estimated occupancy and population updated in the
respective sub-catchments to reflect localised impact

f  Urbanisation (city) T projected growth in subregional study area (i.e.
within GLA boundary) is high and population is updated to reflect a
high growth scenario. Urban creep has also been allowed for as people
extend their driveways and homes, at a rate of 4m? per year. New
properties are assumed to be predominantly built on brownfield sites,
SO net change in impermeable area is zero.

f Urbanisation (rural) Tprojected growth in upper Lea catchment is
moderate and population is updated to reflect moderate growth
scenario; development is assumed to take place in greenfield areas
therefore additional impermeable areas have been added to represent
increase in roof and paved areas in the upper Lea catchment, although
this is lower than in other scenarios as we aspire to protect green
spaces. People are aware of their impact on the environment and
therefore no creep has been allowed for.

f  Adaptation T This scenario assumes a high uptake in SuDS in the
upper Lea catchment, with a reduction in impermeable area of 20%; all
proposed WINEP schemes to address water quality at sewage
treatment works draining to the upper Lea are realised

I Abstraction regime changes T Moderate sustainability reductions,
including a reduction of 57% in the Thames Water abstraction zones.

 Level of demand for water T PCC is assumed to reduce to 105I/p/d

Each scenario has been modelled under different climate change projections
based on the pathways referred to as fiRepresentative Concentration Pathwayo
or RCP: RCP 2.6 (fibest-caseo scenario), RCP 8.5 (fiworst-caseo scenarios) and
RCP 2.6 with unseasonable changes. The impact is to affect the rainfall and
evaporation processes used in the modelling. However, there was not much
variance in the results because of the dominance of the abstraction licence
changes. We therefore report the results from the RCP 2.6 climate change
scenario.
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3.1.4 ldentifying scenario risks

Scenarios were modelled to identify changes across the river metrics (informed
by the baseline analysis - see Section 2.2) for the subregion. Threshold
classifications for river metrics have been used to identify key risks from the
scenario analysis (Table 3.1). Any changes to these metrics help to inform the
action required for the SIWMS. Water quality thresholds are based on a Water
Framework Directive (WFD) report’. Water quantity thresholds are based on
relative change from baseline as the impacts from high and low flows are
dependent on local conditions. Changes to high flows are used as a proxy for
flood risk, and changes to low flows are used as a proxy for drought risk. Water
stress is measured separately based on availability of water at Coppermills
STW. Water stress is informed by the metric idays of water stressi, which is the
number of days that the reservoir is not in their ideal storage range (see
Appendix D for more detail).

Table 3.1: Thresholds used to classify river metrics. Ammonia, Phosphate
and Nitrate units are mg/l. Drought and flood risk units are % change
relative to baseline, where no change would be 0%.

Metric High Good Moderate Poor Fail
Ammonia <0.3 <0.6 <1.1 <2.5 >2.5
Phosphate <0.05 <0.12 <0.25 <1 >1
Nitrate <5 <8 <10 <40 >40
Drought risk >50 >10 >-10 >-50 <-50
(Q95)

Flood risk (Q5) <-20 <5 <5 <20 >20

3.2 Scenario modelling results

This section provides an overview of the modelling results for future scenarios.
Full results can be found in Appendix D. It should be noted that the results and
interpretations are subject to modelling limitations which are also outlined in the
Appendix. Appendix A provides more detail on all five scenarios along with the
modelling assumptions.

3.2.1 Summary results

Figure 3.2 highlights the relative change for each metric in future scenarios
compared to their baseline value. The percent changes are aggregated for the
subregion and therefore provides a high-level summary of the water quantity
and quality changes under future scenarios. In summary:

f  Flood risk increases due to more water in the system from reduced
abstractions

" https://www.daera-ni.gov.uk/sites/default/files/publications/doe/UKTAG-environmental-
standards-and-conditions-phase-1.PDF
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Ammonia decreases by a small amount in City Living

Ammonia decreases more in Country Life and Environmental Priority
due to increased dilution from more significant abstraction limits

Ammonia increases in Prosperous Growth

Drought risk reduces in Country Life, Environmental Priority and
Prosperous Growth. This is because low flows are replenished by
upstream effluent in Prosperous Growth, Country Life and
Environmental Priority through abstractions.

f  There are reductions in nitrate with the exception of Prosperous
Growth

f Phosphate levels are also reduced which are driven by WINEP
changes

Figure 3.3 highlights the results from the scenarios across the water quality and
water quantity with climate change RCP 2.6 scenario based on threshold
classification changes in each sub-catchment. It provides more spatial variance
across the sub-catchment compared to Figure 3.2. Threshold classification
changes were used to select which scenarios to pursue for the pilot study.
Modelling results at the threshold level (as opposed to relative value changes)
suggested that the Baseline and Unrealised Urbanisation are similar, City Living
and Prosperous Growth are similar, and Country Life and Environmental Priority
are similar. This was investigated and it was found that the planned abstraction
licence changes were so significant that they outweighed the other scenario
factors. Therefore, we decided to focus on two scenarios, the Baseline, City
Living and Country Life, to demonstrate the proof of concept for the SIWMS.
This reduces the complexity in the results whilst demonstrating the value of an
integrated approach at the subregional level in this pilot project. The results for
each focus areas are discussed in more detail in the following sections.
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Figure 3.2: Percent change in Baseline value for each metric under future scenarios and climate change

% Difference from Baseline for each metric and scenario
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Figure 3.3: Scenario impacts with climate change RCP 2.6 scenario.
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3.2.2 Water quality

Water quality is measured using nitrate, phosphate and ammonia levels and
presented in the format of the WFD classifications. We took forward Country
Life and City Living scenarios for a more detailed discussion on the impacts of

various water quality metrics.

Baseline

moderate

good

high

no change

In the Baseline scenario, Figure 3.3 illustrates that phosphate levels are high,
and most areas have a poor or fail WFD threshold classification. Ammonia WFD
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classifications are good or high, whilst nitrate thresholds vary across the
subregion.

Country Life

Phosphate levels remain high in this scenario. There are
some positive effects of the WINEP treatment plant
improvements in reducing the amount of phosphate in the
River Lea. For example, phosphate levels reduce by 28% in
this scenario under climate change (see Figure 3.2).
However, only one WFD classification threshold improved (see Figure 3.3).
Moreover, these phosphate reductions become less noticeable as the river Lea
flows downstream, primarily because the Deephams effluent also flows into it.

Ammonia and nitrate levels reduce in this scenario. Figure 3.2 shows that
ammonia levels drop by around 5% and nitrate levels drop by around 17%
across the subregion. In some sub-catchments, there is enough of a change
from the Baseline to cause a WFD threshold improvement as illustrated in
Figure 3.3. For example, two sub-catchments in Enfield and Waltham Forest
improve their WFD classification of ammonia from ¢goodi in the Baseline to
thight in Country Life. Two sub-catchments (located in Enfield, Waltham Forest,
Hackney, Newham and Tower Hamlets) improve their WFD classification of
nitrate from (faili in the Baseline to dpoori in Country Life. These improvements in
the main River Lea are attributable to the licence changes.

City Living

Phosphate WFD thresholds remain the same in this scenario
in each sub-catchment (Figure 3.3). However, the WINEP
treatment plant improvements have some positive impacts in
reducing the amount of phosphate in the River Lea. Figure
3.2 shows a 6% reduction in phosphate across the
subregion. These phosphate reductions become less
noticeable as the river Lea flows downstream, primarily because the Deephams
effluent also flows into it.

One WFD classification threshold was improved for nitrate and one improved
for ammonia Figure 3.3). This sub-catchment is in Enfield and Waltham Forest.
However, the high urban population growth outweighs most benefits to nitrate
and ammonia attributable to the WINEP-driven licence changes in the Lower
Lea south of the M25 in this scenario.

3.2.3 Water quantity

We took forward Country Life and City Living scenarios for a more detailed
discussion on the impacts on water quantity metrics. Water quantity is
measured using high and low flow data. A change in high flows represents a
change in flood risk. A change in low flows represents a change in drought risk.

100108845 | 5.1 | F| |July 2023



32
Mott MacDonald | Subregional integrated water management strategy
East London

Water quantity changes in future scenarios are relative to the baseline value.
Figure 3.3 highlights flood points which have been selected based on known
areas of flood risk informed by the EA maps. However, in our analysis, high
flows for each sub-catchment were compared to their baseline value as a proxy
for flood risk within each sub-catchment. Increased high flows will likely result in
increased risk to areas prone to flooding.

Baseline

Both high and low flows have a moderate status in the baseline scenario to
identify key changes in future scenarios. Therefore, flood risk and drought risk
start out at zero change in the Baseline.

Country Life

The primary impacts of climate change are in flood risk, with
nearly every point worsening under the RCP 2.6 scenatrio.
As Figure 3.3 shows, the most downstream flood point has
an increased risk from moderate to fail in this scenario. At
the Lea (Tottenham Locks to Bow Locks/ Three Mills Locks)
sub-catchment, our analysis shows that high flows increase by 33%. This
suggests an increased likelihood of flooding at known flood points in the
downstream boroughs of in Tower Hamlets, Newham and City of London.
Abstraction licence changes also worsen flood risk. In Country Life, which has
no urban creep, we can see the benefits of the adaptation reductions in
impervious areas through a reduction in the flood risk in many urban
catchments and the main river Lea (Figure 3.3). However, Figure 3.2 shows the
percentage change in high flows across the subregion, suggesting that flood
risk increases overall compared to baseline flows.

Drought risk worsens in the Country Life scenario with climate change in three
sub-catchments (in Enfield and Waltham Forest), whilst one sub-catchment (in
Enfield) has a threshold improvement (Figure 3.3). As effluent is important in
supporting low flows, the Upper Lea per capita reductions in this scenario have
a negative impact on drought risk.

City Living

Flood risk worsens under the RCP 2.6 scenario in City
Living. As Figure 3.3 shows, the most downstream flood
point has an increased risk from moderate to fail in this
scenario. At the Lea (Tottenham Locks to Bow Locks/ Three
Mills Locks) sub-catchment, our analysis shows that high
flows increase by 39%. This suggests an increased
likelihood of flooding at known flood points in the downstream boroughs.
Abstraction licence changes also worsen flood risk. The adaptation reductions
in impervious area are counterbalanced by urban creep in this scenario.
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Drought risk remains moderate across most areas in the subregion (Figure 3.3).
However, under RCP 2.6 there is one threshold improvement in one sub-
catchment (as low flows increase by 10% from baseline values) in Enfield and
one threshold reduction in one sub-catchment (as low flows decrease by 11%
from baseline values) in Waltham Forest in this scenario.

3.2.4 \Water resources

Water stress is measured separately based on availability of water at
Coppermills STW (and therefore not presented by sub-catchment). Table 3.2
shows the impact of the scenarios on water resources under City Living and
Country Life. The average number of days per year when reservoirs are not in
their ideal storage range increases significantly under both City Living and
Country Life, causing a future risk to water resources. Therefore, the two
variations on proposed abstraction licence changes (moderate reductions and
severe reductions) used in the two scenarios have a significant impact on water
resources.

Table 3.2: Scenario impacts on water resources

Scenario Days of water % of days of water
stresslyear stress per year

Baseline 88 24%

City Living (with climate 234 64%

change RCP 2.6)

Country Life (with 363 99%

climate change RCP

2.6)

In summary, the two variations on proposed abstraction licence changes
(moderate reductions in City Living and severe reductions in Country Life) have
far-reaching impacts, providing some water quality improvements in the Lower
Lea compared to the Baseline. Water resources are a significant risk under both
scenarios, but particularly under Country Life. Flood risk is also increased
significantly, particularly in the City Living scenario. Phosphate levels remain
high in both scenarios.

Modelling results provide insights on how the scenarios can produce multiple
impacts across the four core systems of interest: water resources, wastewater,
water quality/environment and flooding across the subregion. Potential
intervention options to mitigate the adverse impacts of these scenarios and
maximise co-benefits can also be explored in the WSIMOD model, as
discussed in Option identification and analysis.
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4 Option identification and analysis

4.1 Overview of option identification and
selection for modelling

We reviewed planning documents from water companies, the Environment
Agency and local authorities to identify planning options which could have an
impact on the catchmentis water system. We screened options to select those
which have an impact at the subregional scale. Options which would be
beneficial at a local scale were excluded because these impacts would not be
seen on such a large scale for the SIWMS. Options which were taken forward
were further categorised as either (wider enabling optionsi which were not
modelled but would have an overall catchment benefit, or imodelled optionsb
which were included in the WSIMOD model to assess their impact on
environmental indicators across the subregion. Appendix B outlines the
methodology for selecting these options.

The plans considered for option identification were:

T TW WRMP { City of London 1 Tower Hamlets
1 TW DWMP LFRMS LFRMS
1 EA RBMP | Enfield LFRMS 1 Isle of Dogs and
1 EAFRMP Haringey South Poplar
LFRMS IWMS
 TE2100 Plan i Hackney
1 WINEP LERMS
! ?Eg&asm f Waltham Forest
LFRMS

4.2 Wider enabling options

The (wider enablingi options primarily focus on improving awareness and
communication between communities, planning authorities and infrastructure
providers and reinforcing collaboration. Table 4.1 provides a description of the
wider enabling options included. These options are important for ensuring the
longevity of the SIWMS plan and to help create action on the ground.

Table 4.1: Description of wider enabling options

Option Description Plan
Skills through A programme to empower EA Thames
training members of the community to RBMP
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Plan

effectively engage and raise issues
with statutory bodies.

Engaging
communities

Engage communities through
improving knowledge and
understanding of the catchment
and the impact of their behaviour
on the water environment.

EA Thames
RBMP and
LFRMSi

Community
partnership officer

Employment of a full-time
Community Partnership Officer to
further engage communities,
provide volunteering opportunities,
coordinate (friends ofi groups and
river champions across the
catchment in a community
focused, igrassrootsi partnership.

EA Thames
RBMP

Lea catchment
website

Website for collating information on
projects, news and events across
the catchment and publicising
them.

EA Thames
RBMP

Coordination of
development

Coordination of work underway to
improve planting, drainage, and
water quality.

The Isle of Dogs
and South Poplar
IWMP and
LFRMS

Sustainable policy

Ensure local planning policy sets
out minimum requirements for
flood mitigation measures.

LFRMSi

Establish and
maintain
partnerships

Clarify roles/responsibilities of all
risk management authorities and
key stakeholders. Also includes
identifying and monitoring funding
sources, while reviewing resources
available within the council for
flood risk management.

LFRMSi

Communicate with
at risk communities

Develop effective methods for
communicating and sharing flood
risk information with at risk
communities.

LFRMS)

Supporting privately
owned water assets

Establish consenting procedures to
control building of structures that
may affect water flow and

LFRMS)
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Plan

advertise consenting procedures
across London Boroughs.

Partnership
approach to flood
risk management

Local Boroughs will continue to
actively engage in the LoDEG &
Drain London Forum to contribute
to a coordinated London-wide
approach to flood risk
management. The newly formed
Strategic Surface Water
Governance Group will also
support collaborative approaches
between the GLA, Thames Water,
TFL, London Councils and the
Environment Agency and political
representatives from London
Boroughs who are all involved.

LFRMS)

Promote flood
resistance and
resilience measures

Identify properties where an
acceptable standard of protection
cannot be achieved and promote
individual property protection
measures.

LFRMS)

Information sharing

Information sharing mechanisms
investigated and created by the
boroughs in the study area.

LFRMS)

4.3 Modelled options

Table 4.2 provides a description of the options included for WSIMOD modelling
and their corresponding plans. For more detail on the modelling approach, see

Appendix D.
Table 4.2: Description of modelled options
Option Plan Description Limitations
Natural EA Options which improve Existing plans around
capital Thames natural capital sites (such  natural capital are vague
RBMP, asriver and lake so there are high
WINEP  restoration, diffusing assumptions around how
and pollution, management of  the option could be
TE2100 freshwater invasive implemented and the
plan species, and habitat impact this may have on

the river catchment
implementation. Due to
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Option

Plan

Description

Limitations

restoration on wetland
sites).

timescale limitations,
modelling is based on
regenerative farming to
50% of agricultural land
in the Upper Lea, which
increases percolation by
50% and the soll field
capacity by 10%.

Deephams Thames

Implements a wastewater

The planned date is out

reuse WRMP  reuse scheme at the with the planning
Deephams sewage timeframe used in this
treatment works, with a project (2050).
target of 46 Ml/d of water
being recycled by 2061.
(This figure was the most
relevant at the time of
modelling it has since been
superseded by more
recent WRMP versions)
London Thames Improve water resources in Boundary limitations
WRZ WRMP  the London Water mean that potential
Resource Zone (WRZ) by trade-offs with other
supplementing water via  areas across the river
water transfers. This will metrics have not been
contribute to providing an  identified. This is being
additional 175 Ml/d to the  considered by WRSE
London WRZ. however.

Metering Thames A progressive metering Results will require
WRMP  plan (PMP) which aims to  spatial interpretation as
and Local install a smart meter London Boroughs are
Plans technology in 73% of served by both

homes within the London
WRZ by 2030 to reduce

personal consumption from

143 I/p/d to 124 |/p/d by
2045. Local planning
authorities have water

consumption targets of 105

I/p/d for new
developments. The

modelled option was set at

Deephams and Beckton
sewage catchments
which wi

Il have differing impacts
on the River Lea
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Option Plan Description Limitations
105 I/p/d for the whole
study area.
Leakage Thames Targets to reduce leakage Difficulties in locating
reduction WRMP by 122.4 Ml/d from 2020- and fixing leaks.
2024 as well as a further  Improving groundwater
76 Ml/d leakage reduction modelling in future
in London across up to WISIMOD modelling
2035 could highlight river
metric trade-offs worth
investigating.
SuDS Thames Reduce flood risk by SuDS have been
Water attenuating water and considered at scale for
DWMP  disconnecting surface the SIWMS, with 4-13%
for water from combined of the sub-catchment
London sewer networks. Both areas converted to
and disconnection and SuDS. Modelling
LFRMS attenuation measures are individual, smaller areas
of the considered. of SuDS does not
Boroughs provide reasonable
within the evidence at the
subregion subregional scale.
Modelling of SuDS as an
option relates to
retrofitting, rather than
implementing new SuDS
through developments:
these are included
through growth
scenarios referred to in
Section 3.
Reducing LFRMS, Measures to identify and  Due to the substantial
misconnec EA disconnect foul sewers that uncertainties associated
tions Thames connect to surface water  with modelling
RBMP sewers to improve water  misconnections, we have
and guality and separate flows separately performed an
Thames from sewer systems. ancillary data analysis
Water for misconnections in the
DWMP Pymmes Brook in

Appendix D.

Although reducing misconnections was identified as an option for modelling
during the screening process, it was not taken forward due to substantial
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uncertainties associated with modelling misconnections. To demonstrate the
potential, we did a small case study on an area we identified in the baseline

(Pymmes Brook located in Enfield and Haringey) where we had to add
additional polluted flow to get a good calibration. This identifies that, by locating

and diverting misconnections, there is an improvement to local water quality,
and subsequently, on biodiversity. We have separately performed an ancillary

data analysis for misconnections in the Pymmes Brook in Appendix D.

Table 4.3 outlines the modelled combinations by scenario, option and climate

change scenario. The model was run for the 12 sub-catchments in the
subregion with results analysed for each water quality and water quantity
metric. For water resources, the combinations remained the same, but the
model was not run for each sub-catchment as discussed in Section 3.2.4. More

climate change projections were also modelled for each scenario and option

combination, as discussed in Appendix D.

Table 4.3: Model combinations by scenario, option and climate change

39

projection

Scenario Option Climate change
Baseline No option No climate change
Baseline Deephams reuse No climate change
Baseline Leakage reduction No climate change
Baseline Natural capital No climate change
Baseline London WRZ options No climate change
Baseline Metering options No climate change
Baseline SuDS No climate change
Baseline No option RCP 2.6

Baseline Deephams reuse RCP 2.6

Baseline Leakage reduction RCP 2.6

Baseline Natural capital RCP 2.6

Baseline London WRZ options RCP 2.6

Baseline Metering options RCP 2.6

Baseline SuDS RCP 2.6

City Living No option No climate change
City Living Deephams reuse No climate change
City Living Leakage reduction No climate change
City Living Natural capital No climate change
City Living London WRZ options No climate change
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Scenario Option Climate change
City Living Metering options No climate change
City Living SubDS No climate change
City Living No option RCP 2.6

City Living Deephams reuse RCP 2.6

City Living Leakage reduction RCP 2.6

City Living Natural capital RCP 2.6

City Living London WRZ options RCP 2.6

City Living Metering options RCP 2.6

City Living SuDS RCP 2.6

Country Life

No option

No climate change

Country Life

Deephams reuse

No climate change

Country Life

Leakage reduction

No climate change

Country Life

Natural capital

No climate change

Country Life

London WRZ options

No climate change

Country Life

Metering options

No climate change

Country Life

SuDS

No climate change

Country Life No option RCP 2.6
Country Life Deephams reuse RCP 2.6
Country Life Leakage reduction RCP 2.6
Country Life Natural capital RCP 2.6
Country Life London WRZ options RCP 2.6
Country Life Metering options RCP 2.6
Country Life SuDS RCP 2.6

4.4 Modelled option results

Option impacts can be identified by comparing the metric values to those in the
baseline. Option impacts for future scenarios can be identified by comparing the

new metric values for each scenario to the values in the scenario baseline.

Option results are therefore interpreted within the context of the scenario
changes. For water quality metrics, changes are based on WFD classifications.

For river flow metrics, changes are based on relative change compared to the

scenario baseline. For water resources, changes are informed by the number of
days of water stress. See Table 3.1 for threshold bands.

The results of the options modelled against the Baseline, City Living and
Country life scenarios are shown in Figure 4.1 and Figure 4.2 . The changes are
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aggregated for the subregion to provide an overview of the relative change in
water quantity and water quality respectively. Water stress impacts are noted in
Table 4.4 - Table 4.6. The modelled options are discussed in more detail from
Section 0 onwards, and high-level findings are summarised here:

1l

SuDS have catchment-wide benefits in water quality and water quantity
(Section 0)

While Deephams reuse provides water resources in drought periods, it
will naturally exacerbate problems of low flows (Section 4.4.2)

London WRZ options reduce water stress without impact other
modelled metrics (Section 4.4.3)

Metering reduces water stress for consumers but has catchment-wide
trade-offs across several metrics, such as exacerbating low flows
(Section 4.4.4).

Leakage reduction reduces water stress and does not impact other
modelled metrics (Section 4.4.6)

Natural capital is discussed in Section 4.4.5, Appendix B and Appendix
D and is considered as future options to investigate in SIWMS (see
Section 5.5.1).

Misconnection option is discussed in Appendix B and Appendix D and
is considered as future options to investigate (see Section 5.5.2).

Figures 4.1- 4.3 highlight the option impacts indicated by a change in threshold
for each scenario for each sub-catchment in the study area. This section
discusses key option results for the baseline scenario, City Living with climate
change under RCP 2.6 and Country Life with climate change under RCP 2.6.
Full results and assumptions are found in Appendix D. It should be noted that
the results and interpretations are subject to modelling limitations which are also
outlined in the Appendix.
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Figure 4.1: Water quantity percent change when options are modelled against the Baseline, City Living and Country Life scenarios
scenario @Baseline @City Living @ Country Life

5%

0/

. > -- = .-

% difference from baseline

-10%
-15%
-20%
-25%
Deephams Leakage London Metering  Natural SuDS Deephams Lleakage London Metering  Natural SuDS
Reuse  Reduction  WRZ Capital Reuse  Reduction  WRZ Capital
drought risk flood risk

RCP 2.6 Climate Projection

option

100108845 | 5.1 | F| |July 2023

All v

Catchment Data Points

catch... ®Ching Brook @Cobbins Bro...
Héddesdon

|

(at0) ,,'
Cheshunt
:\- Walth‘?m Abbey
QW
Y

Enfield .
- Lou

EDMONTON

”"’g::;xWaltham

(¥
Tottenhgm \porest Y.
)

Stamford Hill Az
5eyto{;:>ne

Hackney W
6 oz Téiiitam, © 2022 Mi%&k CoporeEdR g



Mott MacDonald | Subregional integrated water management strategy

East London

43

Figure 4.2 Water quality percent change when options are modelled against the Baseline, City Living and Country Life scenarios

scenario @Baseline @City Living @Country Life
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Figure 4.3: Option impacts indicated by a threshold change in Baseline scenario with no climate change
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Figure 4.4: Option impacts indicated by a threshold change under City Living Scenario with climate change (RCP2.6)
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Figure 4.5: Option impacts indicated by a threshold change under Country Life with climate change (RCP 2.6)

| Phosphate Nitrate Ammonia

Flood Risk

Drought Risk

46

Baseline Country Life
g H“J"‘ ) -}'.:""«.:

i | S
A 4
_.-'\..""_,_il:-. il
f e o 3

4
.
Y
b
2 L
2\ 2\

Deephams Leakage Matural London .
reuse reduction capital WRZ Metering SuDS
QA7 QST QAT (D QA7 QT

fail

100108845 | 5.1 | F |

| July 2023

moderate

good

high

no change




47
Mott MacDonald | Subregional integrated water management strategy
East London

Table 4.4: Option impacts on water resources in the baseline. Option
changes are calculated relative to the scenario baseline.

Option Days of % change
water from
stress/year baseline

No option 88 N.A.

Deephams 48 -45%

reuse

Leakage 53 -40%

reduction

Natural capital 81 -8%

London WRZ 49 -45%

Metering 54 -39%

SuDS 88 0%

Table 4.5: Option impacts on water resources in City Living (with RCP2.6).
Option changes are calculated relative to the scenario baseline

Option Days of % change
water from
stress/year baseline

No option 234 +165%

Deephams 134 -45%

reuse

Leakage 147 -40%

reduction

Natural capital 225 -8%

London WRZ 137 -45%

Metering 150 -39%

SubDS 234 0%
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Table 4.6: Option impacts on water resources in Country Life (with RCP
2.6). Option changes are calculated relative to the scenario baseline.

Option Days of % change
water from
stress/year baseline

No option 363 +311%

Deephams 361 -1%

reuse

Leakage 362 0%

reduction

Natural capital 363 0%

London WRZ 361 0%

Metering 362 0%

SuDS 363 0%

4.4.1 SuDS

SuDS options create infiltration which prevents surface water entering
combined sewers or attenuates flow to slow runoff to reduce flood risk. To
model SuDS, potential areas for attenuation and disconnection have been
converted across seven sub-catchments. This provides an opportunity to show
the interaction of SuDS at scale across the subregion. SuDS are provided as a
case study in Appendix E Option Case Study: SuDS.

The Baseline report (see Section 2) highlighted areas within the subregion that
are at risk from fluvial flooding. Future scenarios in Section 3 found that high
flows increase in both scenarios as a result of climate change, abstraction
licence changes, as well as from urban creep in City Living. In the Baseline,
SuDS have a range of benefits in sub-catchments, reducing flood risk and
increasing low flows by improving drought resilience. The water quantity
benefits can be seen across both City Living and Country Life scenarios.

Figure 4.6 provides an example of the water quantity benefits from SuDS at the
Pymmes Brook upstream Salmon Brook confluence. We can see that SuDS
reduce flood risk by over 10% compared to the Baseline, which is enough to
cause a threshold change.

Baseline findings (Section 2) indicate that there are significant issues with water
guality across the catchment. The implementation of SuDS in the Baseline also
resulted in water quality improvements of up to 10% (ammonia levels in
Pymmes Brook in Figure 4.7) in the River Lea, however they are insufficient to
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improve the WFD classification. These water quality benefits hold under City
Living and Country Life, with two sub-catchments with a threshold improvement
in ammonia levels in City Living scenario. Other water quality benefits from
SuDS include a reduction in phosphate levels in one sub-catchment (Moselle
Brook) across all scenarios, and a reduction in nitrate levels in this sub-
catchment in City Living and Country Life.

SuDS have most impact on smaller rivers (tributaries of the Lea). Flood risk
management / SuDS programmes in upper boroughs will impact lower
boroughs. It is worth highlighting that whilst fluvial flood risk has been modelled
in this study, SuDS also reduce the risk of surface water flooding.

100108845 | 5.1 | F| |July 2023



50
Mott MacDonald | Subregional integrated water management strategy
East London

Figure 4.6: SuDS water quantity impacts in the Baseline at Pymmes Brook upstream Salmon Brook confluence
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Figure 4.7: SuDS water quality impacts in the Baseline at Pymmes Brook upstream Salmon Brook confluence
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4.4.2 Deephams reuse

The Deephams reuse option is a water recycling scheme which would reduce
the volume of water discharged at Deephams STW by the target volume of
46Ml/d. This value is based on WRMP19 and is subject to change in
subsequent iterations of WRMP. It would discharge flows either into the King
George V reservoir or into the river upstream of the reservoir intake. To model
Deephams reuse, when the option is in place, the capacity is set to 46Ml/d and
is prioritised over all other water resources.

When modelled, reduced effluent entering the river from Deephams results in a
drop in low flows across all scenarios, reducing drought resilience (Figure 4.8)
particularly close to Deephams and the lower model boundary. In the scenario
baselines, flows are supplemented from abstraction licence reductions as well
as Deephams effluent. By removing Deephams effluent, there is only the impact
of abstractions, so there is a reduction in low flows. However, it is worth noting
that under low flows condition, there is a limit on abstractions. Deephams reuse
has an improvement on water resources by reducing the number of days of
water stress by 45% in the Baseline and 43% in City Living (Table 4.4 - Table
4.6) However, there is no benefit to water resources in Country Life due to the
severe reductions to abstraction licences in this scenario.

The Deephams reuse option also has benefits and trade-offs in water quality
metrics in the baseline and future scenarios, but they are not enough to cause
threshold changes. Nitrate levels are reduced in some areas across the
subregion in all scenarios. In one sub-catchment under Country Life, phosphate
levels are also reduced. However, it is important to note that threshold levels of
ammonia have a good or high WFD classification across all scenarios whilst
phosphate levels are predominately classified as fail or poor across the
subregion.
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Figure 4.8: Threshold changes to Baseline, City Living and Country Life
Scenarios under RCP 2.6 climate change for Deephams reuse
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4.4.3London WRZ

The London WRZ options are water supplement schemes and comprise the
major items identified in the regional planning to meet future water demands for
London. These include SESRO 150Mm3, Oxford canal raw water transfer,
reduced abstraction at Farmoor reservoir, groundwater schemes and release of
network constraints. All these options could contribute to providing an addition
175Ml/d to the London WRZ. To model these options, they are conceptualised
as iwater resources onlyb options since they will mainly take place outside of the
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modelled boundaries. Thus, they are modelled as a flat increase in water supply
availability (45 Ml/d).

London WRZ options reduce the number of days of water stress by 45% in the
Baseline scenario and by 42% in City Living, but there is no improvement to
water resources in Country Life (Table 4.4 - Table 4.6). This option does not
impact water quality or quantity metrics in the River Lea catchment modelling
(Figure 4.9).

Figure 4.9: Threshold changes to Baseline, City Living and Country Life
Scenarios under RCP 2.6 climate change for London WRZ options
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4.4.4 Metering options

Smart metering technology aims to reduce personal consumption of water from
142 I/p/d by 2045. Each local authority also has targets to reduce consumption
to 105 I/p/d or less for new developments. Metering options reduce water
demand and therefore less water needs to be extracted. To model these
options, per capita water use is reduced to 105l/p/d.

This option reduces effluent entering the river from Deephams, which results in
a drop in low flows under all scenarios. Besides decreasing the wastewater
generated, these changes have a knock-on impact to water supply, thus
reducing the amount of water needing to be drawn from water resources
equivalently. Modelling results show a reduction in the number of days of water
stress by 39% in the baseline and 36% in City Living (Table 4.4 - Table 4.6).
This option causes trade-offs with water quality metrics across all scenarios,
although it does not create a threshold change. In Country Life, this trade-off is
significant to cause a threshold reduction in nitrate in one sub-catchment.

Figure 4.10 and Figure 4.11 illustrate the impact of metering options at the
Pymmes Brook and Salmon Brooks T Deephams STW to Tottenham Locks
sub-catchment on water quantity and water quality respectively. This sub-
catchment illustrates the trade-offs across the different metrics. For example,
whilst this option provides a 10% reduction in high flows, and therefore reduces
flood risk, it reduces low flows by almost 40%, and therefore increases drought
risk. Moreover, it increases the level of ammonia by around 30%, and nitrate
and phosphate levels by almost 50%.
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Figure 4.10: Metering options water quantity impacts at Pymmes Brook and Salmon Brooks T Deephams STW to Tottenham Locks
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Figure 4.11: Metering options water quality impacts at Pymmes Brook and Salmon Brooks T Deephams STW to Tottenham Locks
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4.4.5 Natural capital

Natural capital option implements regenerative farming techniques in all Upper
Lea catchments. The way natural capital options have been modelled slows
runoff, increase groundwater recharge and soil field capacity. This has local
improvements to low flows in sub-catchments where it is implemented, however
most of these sub-catchments are upstream of the subregion focus area. There
are benefits to low flows in all scenarios in some areas, but it is not enough to
create a threshold change. Natural capital options increase phosphate in some
sub-catchments across the scenarios (Figure 4.12), but this is not always
enough to cause a threshold change. Due to the increased baseflows resulting
from Natural capital, water resources benefits can be achieved in the Baseline,
but this is not significant under City Living and Country Life as these baseflows
are dominated by the changes to abstractions (Table 4.4 - Table 4.6).

100108845 | 5.1 | F| |July 2023



59
Mott MacDonald | Subregional integrated water management strategy
East London

Figure 4.12: Threshold changes to Baseline, City Living and Country Life
Scenarios under RCP 2.6 climate change for Natural capital options
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4.4.6 Leakage reduction

Leakage reduction options will be achieved through a combination of demand-
side measures and mains rehabilitation in the London WRZ. To model these
options, they are conceptualised as (water resources onlyi options since they
will mainly take place outside of the modelled boundaries. Thus, they are
modelled as a flat increase in water supply availability (40Ml/d).

Leakage reduction options reduce the number of days of water stress by 40% in
the Baseline and by 37% in City Living, but there is no improvement to water
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resources in Country Life (Table 4.4 - Table 4.6). This option does not impact
water quality or quantity metrics (Figure 4.13).

Figure 4.13: Threshold changes to Baseline, City Living and Country Life
Scenarios under RCP 2.6 climate change for Leakage reductions
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4.4.7 Option summary

Modelling has shown that the options have impacts across the subregion on
water resources, water quality and water quantity. There are no single options
which fully offset current and future risks, and these options should be used in
conjunction with others to set out an ambition for future water management.
Section 5 discusses how these options may link together to maximise the co-
benefits and mitigate the trade-offs across the subregion for the SIWMS.
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5 Planning, timing and sequencing

5.1 Overview: The need for an integrated plan
of options

Options required to de-risk growth in London are often either synergistic or have
other impacts that need to be mitigated. Therefore, the options need to be
assessed as part of an overall integrated portfolio of measures with a mutually
reinforcing strategy. One option in isolation will not be enough to ensure
sustainability or allow growth in the subregion. For example, Section 3
highlighted that both City Living and Country Life scenarios have significant
impacts on water resources which will require a suite of multiple resource
options to mitigate this risk. It is important to consider the trade-offs associated
with options, as well as their benefits, across the subregion.

This section proposes an integrated plan of options to take forward for the
SIWMS delivery. It outlines the methodology for assigning options as least-
regret, principal or other options based on the results in Section 4. In this
section, we recommend the following portfolio of options:

I Least-regret options which provide multiple benefits across the
subregion with no identified trade-offs. These options include SuDS
and leakage reduction, as well as wider enabling options such as
engaging communities.

I Principal options which mitigate the biggest risks identified from the
scenario analysis but have trade-offs that need to be managed. These
options include Deephams reuse, London WRZ options and metering
options.

f Other options need consideration as part of the SIWMS adaptive
planning but do not mitigate the biggest risks from the scenario
analysis. These include natural capital options and misconnections.

Understanding both the benefits and trade-offs of options against future
scenarios can inform the timing and sequencing of their implementation. We
have reviewed the principles of adaptive planning (see Appendix C Adaptive
planning review and Table 5.1), and this is the approach we have followed to
set out the plan below. Adaptive planning balances the need to act now whilst
remaining agile to future scenarios. It enables an integrated portfolio of options
to be implemented first (considered as least regret options and principal
options) to offset the risks and uncertainties associated with growth
opportunities and climate change. Additional options can then be implemented
at a later stage as alternative future pathways, informed by continued
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monitoring and evaluation of the plan. This section therefore focuses on the

Term

Definition

Source

Action point

What action will be taken when the
threshold is reached

Ofwat

Adaptive Pathway

Sequences of potential actions that are
intended to anticipate and respond to
evolving threats, risks and opportunities
across multiple future scenarios. These
actions are linked to specific thresholds
where a change in circumstances is
reached and further adaptive action may
be required

Environment
Agency

Decision point

Triggered when conditions change or are
likely to change as they approach a
threshold

Environment
Agency

Driver of change

Source or driver of uncertainty

Environment
Agency, Ofwat,
WRSE

Threshold Point beyond which a system is deemed BSI
to be no longer effective

Trigger point Monitored indicator that shows conditions  BSI
are approaching a threshold.

Uncertainty The state, even partial, of deficiency of BSI

information related to, understanding or
knowledge of, an event, its consequence
or likelihood.

planning and governance of the options analysed in Section 4.

An integrated portfolio of options creates an aggregated set of benefits across
the subregion that could be missed by considering options at a smaller scale
and in isolation. Section 5.2 T 5.4 outlines the methodology approach for
assigning options as least-regret, principal or other. Section 5.6 outlines key
decision points to support the delivery of the integrated portfolio of options to
ensure the plan remains adaptive. Section 5.7 provides a summary of the model
findings, key implications and strategy recommendations.

Table 5.1: Glossary of key adaptive planning terminology
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5.2 Risk assessment

To understand evolving risks associated with growth opportunities and climate
change, modelled metrics that have a threshold classified as faili or ipoori were
identified in the baseline and future scenarios (using the RCP2.6 for climate
change). These include:

f River health: Phosphate levels are high across 11 out of the 12 sub-
catchments modelled under baseline and future scenarios, whilst four
sub-catchments have high levels of nitrate.

I Water resources: The average number of days per year when
reservoirs are not in their ideal storage range increases significantly
under both City Living and Country Life.

f  River levels: All sub-catchments have an increase to flood risk in City
Living (two sub-catchments drop to fail). One sub-catchment has
drought risk classified as poor in City Living. In the Country Life
scenario, six sub-catchments have flood risk classified as poor and two
have flood risk classified as fail. Three sub-catchments have drought
risk classified as poor.

Modelled scenario results suggest that treated effluent and non-point sources of
pollution, mainly fertilisers, contribute equally to the phosphate load in the Lea.
Thus, even with the significant investment made by WINEP in improving
wastewater infrastructure, there is a limit to the amount of phosphate reduction
that can be achieved without also addressing non-wastewater pollution sources.

A different combination of actions would mitigate these risks. Least regret
options are discussed in Section 5.3, principal options are discussed in Section
5.4, and future options are discussed in Section 5.6.

5.3 Leastregret options

Since the future is not certain and could follow different trajectories, we need to
implement options first which address risks which are present in current and
future scenarios, so that investment decisions are made wisely. This ensures
flexibility and enables the SIWMS to be responsive to changing conditions.
Least regret options are informed by the options which mitigate the identified
risks across a more widespread area, whilst not creating trade-offs with other
metrics.

5.3.1 Least regret method

To identify least regret options, four steps were followed which were informed
by the risk assessment (Section 5.2):
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I Step 1: Identify options which create threshold improvements in
Baseline, City Living and Country Life and the sub-catchments these
occur in

I Step 2: Identify which options create threshold reductions in Baseline,
City Living and Country Life and the sub-catchments these occur in

I Step 3: Options which create metric benefits (whilst not enough to
cause a threshold change) and the sub-catchments these occur in

I Step 4: Options which create metric trade-offs (whilst not enough to
cause a threshold change) and the sub-catchments these occur in.

5.3.2 SubS

SuDS options create groundwater infiltration and flow attenuation, reducing
surface water entering combined sewers and slowing runoff to reduce flood risk.
The details of the SuDS options included in the modelling are outlined in
Appendix E. SuDS are included in the portfolio of least regret options as they
mitigate flood and drought risk under future scenarios in some sub-catchments.
They also have water quality benefits but not always enough to cause threshold
improvements. As reductions to the abstraction licences in future scenarios
improve water quality but increase flood risk, SuDS are a good option to offset
some of these risks whilst providing further water quality benefits. They also
help to reduce some of the impacts associated with high urban growth.
Implementing these options first would help offset reduced abstraction licenses
in future scenarios as well as mitigate other risks across the subregion.

These options do not cause trade-offs with other water-related metrics in the
subregion (subject to model limitations). SuDS also have co-benefits to
biodiversity, soil health, air quality, mental health, urban heat, and social
connectivity. Whilst SuDS have a negative impact on embodied carbon, it is
likely to be less than other hard engineering infrastructure. However, the
reduction in operational carbon of sewage treatment caused by less surface
water entering combined sewer systems could outweigh the embodied carbon
involved in their implementation.

Modelling individual small areas of SuDS does not provide reasonable evidence
at the subregional scale. SuDS options at scale therefore belong in future
SIWMS to capture benefits beyond the borough boundary they have been
implemented in. We recommend SuDS as a win-win option for the following
benefits: future flood risk mitigation by reducing high flows; improving water
quality; for health and social benefits; and for reducing carbon for water and
wastewater treatment.
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5.3.3 Leakage reduction

Leakage reduction options will be achieved through a combination of demand-
side measures and mains rehabilitation. Modelling has shown that leakage
reduction reduces water stress in the Baseline scenario and City Living, but there
is no improvement to water resources in Country Life due to the severe reductions
to abstraction licences in this scenario. This option does not cause a trade-off
with other metrics. Leakage reduction reduces the abstraction requirements
which creates a second-order impact on reduced operational carbon.

5.3.4 Implementing least regret options

Implementing least regret options requires collaboration to ensure the longevity
of the SIWMS plan and to help create action on the ground. Previous barriers to
SuDS implementation have been around ownership. Enfield Council have been
successful in breaking down some of these barriers. The SIWMS steering group
provides an opportunity for these lessons learned to be shared to support best
practice across the boroughs. The Environment Agency and Thames Water can
also support the construction of SuDS.

Leakage reduction options are owned by Thames Water. The Environment
Agency and Local Boroughs should support Thames Water through increased
communication and enabling access to locally and publicly owned areas to
enable them to achieve their leakage reduction goals.

5.4 Principal options

Principal options mitigate the biggest risks identified from the scenario analysis
but have trade-offs (see Section 5.3.1) that need to be managed. Scenario
analysis has identified water resources to be a significant future risk. Therefore,
we propose London WRZ, Deephams Reuse and Metering as principal options
to mitigate this risk.

5.4.1 London WRZ options

The London WRZ options comprise the major items identified in the regional
planning to meet future water demands for London. London WRZ options
reduce the number of days of water stress in the Baseline and City Living
scenario. These benefits are not realised in Country Life because of the severe
abstraction licence changes in this scenario. Whilst London WRZ did not create
any trade-offs across the modelled metrics, there are potential trade-offs across
the whole London WRZ that have not been captured due to study boundaries.
The development of this scheme will have second-order impacts which involve
embodied and operational carbon. We acknowledge that we have not
completely reviewed the system that London WRZ would impact. However,
water companies are being asked to investigate these strategic water resource
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options by The Regulatorsi Alliance for Progressing Infrastructure Development
(RAPID). This is a joint team made up of the three water regulators (Ofwat, the
Environment Agency, and the Drinking Water Inspectorate) was set up to
support this work. RAPID are overseeing more than a dozen projects across
several water companies including recycling, desalination, transfers between
regions and reservoirs to identify optimal regional solutions that could be started
in 2025-2030. We are confident that this is a holistic, collaborative approach
that does not need to be reviewed in detail in SIWMS as it is already reviewed
at a national scale.

5.4.2 Deephams reuse

The Deephams reuse option is a recycling scheme which would reduce the
volume of water discharged at Deephams STW by the target volume.
Deephams reuse reduces the number of days of water stress in the Baseline
and City Living scenarios, but there is no improvement to water resources in
Country Life due to the severe reductions to abstraction licences in this
scenario. Deephams reuse also has benefits in some water quality metrics in
the baseline and future scenarios, but they are not enough to cause threshold
changes. Nitrate levels are reduced in some areas across the subregion in all
scenarios. In one sub-catchment under Country Life, phosphate levels are also
reduced, likely due to the water level interaction with abstraction licence
changes in this scenatrio.

The trade-offs around reduced drought resilience and increased ammonia
levels associated with Deephams reuse will need to be managed in an
integrated manner. Ammonia levels increase in some areas in all scenarios.
Low flows interact with the nitrogen cycle T influencing the availability of oxygen
which can reduce levels of nitrate and increase levels of ammonia (combined
with less water available for dilution). However, it is important to note that
threshold levels of ammonia have a good or high WFD classification across all
scenarios whilst phosphate levels are predominately classified as fail or poor
across the subregion.

Second-order impacts include increased embodied carbon during construction
as well as operational carbon once the scheme is launched.

5.4.3 Metering options

Smart metering technology and policy targets aim to reduce personal
consumption of water. Modelling results show a reduction in the number of
days of water stress in the baseline and in City Living, however there is no
improvement to water resources under Country Life. This option causes trade-
offs with water quality metrics across all scenarios, although it does not create a
threshold change. Reduced flows can create less dilution of nitrate, phosphate
and ammonia. In Country Life, this trade-off is significant to cause a threshold
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reduction in nitrate in one sub-catchment. The second-order impacts for this
option include:

I Areduction in operational carbon for water treatment due to the
reduced volume of water needed in supply and wastewater treatment

Meter installation which will result in customers spending less on water

Meter installation also has the potential to improve cooperation with the
water provider due to the positive impact the metering has on the
customers. This can benefit social connectivity.

It is important to recognise the spatial implications of reducing water demand. If
the sub-catchment drains to Deephams, then the impacts of reduced flows
entering the River Lea may affect this dilution. If the sub-catchment drains to
Beckton, such as areas of Waltham Forest, Tower Hamlets, Newham and City
of London, then the demand for water can be reduced further because it will not
impact the low flows in the river: these flows drain to the Thames which is more
resilient in terms of low flow implications. While the Thames is more resilient to
low flows, there is a need to further investigate the relationship PCC reductions
in the Beckton catchment would have with the salinity concentrations in the river
to determine any potential detriments. This is an important insight from SIWMS
to enable a catchment perspective to improve water resources whilst reducing
option trade-offs.

5.4.4 Implementing principal options

SIWMS has demonstrated that water stress is a significant risk in future
scenarios. Implementing principal options requires collaboration to effectively
manage the trade-offs around each option. For example, modelling results
suggest that London WRZ is a preferred water resource option over Deephams
reuse because no trade-offs have been identified: flows from Deephams
discharge into the river replenishing the low flows and drought resilience.
However, there are potential trade-offs across the whole London WRZ that have
not been captured due to modelling boundaries. These boundary constraints
mean we cannot demonstrate the trade-offs between implementing London
WRZ and Deephams reuse. To restore water resources back to current levels,
we need to implement significant measures including London WRZ options and
Deephams reuse. However, how these are managed is decided strategically by
WRSE and this organisation is best placed to understand both the need and
mitigation measures around the trade-offs through their adaptive planning
processes.

Thames Water may implement strategic water resource options, following
investigations by WRSE and RAPID (Regulatory Alliance for Progressing
Infrastructure Development). Thames Water and the Environment Agency
should communicate on the timings related to environmental abstraction
reductions. Local boroughs also need to communicate growth projections with
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Thames Water to ensure these options are aligned. Additionally, Local
boroughs and the Environment Agency should work collaboratively with
Thames Water with options that provide a water quantity benefit.

5.5 Other options

This pilot project identified some uncertainties around natural capital options
and misconnections options detailed in Appendix D. Further refinement of the
modelling assumptions to reduce uncertainty related to natural capital and
misconnection options in future SIWMS and more localised, targeted studies,
can help understand the benefits and trade-offs of particular options to help
develop a more certain business case for future investment.

5.5.1 Natural capital

The way natural capital options have been modelled in this pilot project slows
runoff, increase groundwater recharge and soil field capacity. Plans which
mention natural capital options did not provide enough detail to be modelled
and there are currently few case studies which can be replicated at this scale.
We recommend that this option is reviewed further, with respect to the model
representation of the option, to better understand the impacts at scale. For
natural capital options to have meaningful impacts on the waterbody, multiple
landowners will need to implement options on their land, so would continue to
benefit being assessed at subregional scale to support the evidence base. It
requires a high-level strategic owner to direct where is most beneficial to focus
efforts and the methods of natural capital enhancement. However, there are
challenges around incentivising ownership.

5.5.2 Misconnections

The Local Flood Risk Management Strategies (LFRMS) of the Boroughs within
the subregional strategy area, the EA Thames RBMP and Thames Water
DWMP contain measures to identify and disconnect surface water sewers from
existing combined sewer networks to improve water quality and separate flows
from sewer systems. However, due to the substantial uncertainties associated
with modelling misconnections, we have separately performed an ancillary data
analysis for misconnections in the Pymmes Brook in Appendix D. Although
WSIMOD simulations were utilised to identify potential areas and mechanisms
of interest, the analysis presented in this study relies solely on observational
data. Misconnection options are likely to provide benefits across the different
river metrics. However, the exact location and extent of their impact will depend
upon further investigation and surveys.
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5.6 Future decision points

Future decision points are triggered when conditions are likely to change. Which
future scenario unfolds depends upon factors outlined in Section 3.1.2. These
factors include level of urbanisation in both city and rural areas, level of
adaptation, development of opportunity areas, level of demand for water and
upstream abstraction regime. Decision points have been aligned to current
planning cycles which control these factors: water planning decision points are
largely aligned to the Asset Management Period (AMP) cycles and Price
Review planning process, and are required to be updated every five years; and
urban planning decisions points (e.g. Local Plans and London Plan) every six
years beginning in year 2027.
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Figure 5.1: Simplified adaptive planning outlining key water and urban planning decision points aligned to their corresponding
planning cycles.
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Figure 5.1 reiterates the importance for the collaboration between the water
planning and urban planning contexts. The following tadaptive planning in
action{ sets out an example where collaboration across plans can unlock future
growth.

This pilot SIWMS has demonstrated the need for a coordinated approach to
maximise the option benefits to de-risk growth.

There is an opportunity for future SIWMS to develop the iOtherf options to
investigate the limitations of the modelling in this pilot project. For example,
different types of nature-based solutions could be explored in a localised sub-
catchment to identify the potential. Adaptive pathways around more ambitious
natural capital options can then be decided. This can help organisations
achieve the collective ambition of sustainability across the subregion.

The SIWMS needs to ensure a mechanism by which owners of these decision
points (see Figure 5.1) can communicate with each other to evaluate when an
additional option needs to be implemented and the associated feedbacks on the
river metrics. These feedbacks will influence trigger points monitored in LIWMS
and other adaptive plans such as WRSE and SESRO.

Adaptive planning in action

Local Plans set out the aspiration for development and growth in their boroughs,
aligned with the London Plan and opportunity areas.

This will have an impact on water use, water and wastewater treatment as the
number of people served by water and wastewater networks has the potential to
increase.

Water planning will need to ensure this growth is factored into their plans, but
also share any strategic water resource options and who they are likely to
benefit in terms of unlocking growth. This is an opportunity to work
collaboratively to implement water quality enhancement schemes such as
SuDS to offset any trade-offs.

This will then allow Local Plans to incorporate wider growth ambitions.

5.7 Summary of model findings, implications
and recommendations

Table 5.2 outlines key messages and findings from the modelling and what
these findings mean for organisations in terms of risks, recommendations and
actions. Table 5.3 discusses what can be done to address the findings. These
tables should be read row by row from left to right. The iModel findingsi column
summarises what the modelling work told us and the iStrategy implications{
column discuss what these findings mean for organisations. The
i(Recommendationsi column identify what we can do about these implications.
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For example, the scenario analysis identified that upstream abstraction
reductions are the biggest driver of future fluvial flood risk increases. This tells
us that authorities will need to engage and work with abstractors in the upper
catchment to manage future flood risk effectively. A key recommendation is for
local boroughs to engage with the EA and abstraction operators in the upper
catchment to investigate the impact of groundwater abstraction regime on base
flows. The option analysis identified that SuDS mitigate some fluvial flood risk,
but the current levels of SuDS earmarked for delivery are not enough to entirely
address the increased risk. Current planned SuDS investments must be
delivered to partially mitigate the impact and additional programmes should be
developed. A recommendation is to investigate mechanisms to enable co-
funding of SuDS in strategic upstream locations which deliver shared benefits to
multiple boroughs.
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Table 5.2: Model findings and potential impacts
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Model findings Evidence Potential strategy implications Impact type
reference
in report

Proposed upstream abstraction 3.2 - Focussing on flood risk management within study  Water
reductions are biggest driver of future 3.2.2 boundaries will not be enough to entirely mitigate quantity
fluvial flood risk increases. 5.2 impacts.

- Authorities will need to engage and work with

abstractors in upper catchment to manage future

flood risk effectively.
Current levels of SuDS earmarked for 44.1 - Current planned SuDS investment must be Water
delivery in plans are not enough to Appendix  delivered to partially mitigate impact. quantity
entirely address fluvial flood risk driven by E - Additional programmes should be developed to
climate change and abstraction reduction make up the shortfall.
SuDs have most impact on smaller rivers 4.3 - Flood risk / SuDS programmes will deliver greater ~ Water
(tributaries of the Lea). Flood risk 44.1 overall benefit in upper boroughs so authorities in quantity
management / SuDS programmes in 5.3.2 lower stretches may be better off delivering
upper boroughs will impact lower investment outside of their administrative
boroughs. boundaries.
Proposed WINEP investments are not 3.2.1 - To improve access / quality of the natural Water
enough to change WFD classifications 5.2 environment, changes in land management quality

across the catchment in relation to
Phosphate concentrations.

practices in the upper catchment are required.
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Model findings Evidence Potential strategy implications Impact type
reference
in report

Nitrate concentrations remain an issue in  3.2.1 - Addressing quality of water in the Lea will also Water
the catchment and affect resilience of provide a resilience benefit to water supply across quality /
water supply across the London Water London, supporting long term economic and housing Water stress
Resource Zone. growth.

- Within the London WRZ there is a strong

dependency between water quality and the system

resilience to provide drinking water.
Planned abstraction reductions in the 3.2.3 - Additional supply sources are required to offset the Water stress
upper catchment, population growth and 4.4 impacts of multiple factors and enable planned
climate change drive increases in water economic and housing growth.
stress across London in the future. - Reducing demand for water in existing and new

housing stock will reduce the need for costly

investment in new supply sources.
There is a water quality issue in Pymmes 4.3 - Addressing the misconnections issue will help to Water
Brook which we suspect is attributed to 5.5.1 significantly increase the water quality of Pymmes quality
misconnections from the sewer system. Appendix  Brook and also help reduce pollution levels in the
The extent and locations are D Lea.
unconfirmed.
Options to reduce leakage and deliver 5.3.2 - There are no significant trade-offs (beyond cost) Planning
SuDS do not result in negative impacts 5.3.3 related to delivering either of these options. and
across any of the modelled indicators in - SuDS in particular deliver multiple benefits, beyond governance

the future scenarios.

flood risk mitigation (including biodiversity and urban

greening).
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Model findings Evidence Potential strategy implications Impact type
reference
in report

Modelling has shown that no single Executive - Multiple options will need to be delivered in Planning

modelled option will address currentand summary  conjunction to address the identified risks and and

future risks. Conclusion challenges. governance
S

Metering and changes in PCC have 4.4.4 - All Local Planning Authority should aim to achieve  Water stress

expected benefits relating to water stress, 5.4.3 progressively lower PCC for all new developments.

as well as complex trade-offs for the
River Lea relating to water quality and
flow in the river.

- TWis progressive metering plan should be
achieved across the whole catchment.

- Boroughs that drain to Beckton STW should
reduce PCC more than others to reduce water
stress for the whole catchment whilst mitigating
water flow and quality impacts in the River Lea.
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Table 5.3: Recommendations

Impact type Recommendations
Water - 1. Engage with EA and abstraction operators in upper
guantity catchment to investigate impact of groundwater abstraction

regime on base flows.

- 2. Deliver planned SuDS programmes within the study area to
partially mitigate impacts by retrofitting SuDS in attenuation
spaces for up to 5% of the total borough areas and
disconnecting surface water sewers for up to 5% the total
borough areas.

- 3. Explore disconnection opportunities (e.g. permeable
paving, water butts, green roof areas) in Lower Lea Boroughs
such as Newham, Tower Hamlets and City of London in line
with the findings from the TW DWMP.

- 4. Implement and enforce Schedule 3 of the Flood and Water
Management Act (2010).

- 5. Review current plans for SuDS delivery and develop more
ambitious plans to achieve the targets set out in
recommendation 2.

- 6. Investigate mechanisms to enable co-funding of SuDS in
strategic upstream locations which deliver shared benefits to
multiple boroughs.

Water
quality

- 7. Engage with stakeholders in the upper catchment to
understand sources of pollution outside of wastewater
treatment works.

- 8. Investigate land management / natural capital options to
reduce Phosphate pollution in the catchment.

- 9. Investigate land management / natural capital options to
reduce Nitrate pollution in the catchment.

- 10. Engage with TW and other stakeholders to further
investigate / address Pymmes Brook misconnections issue.

Water
stress

- 11. Deliver London WRZ options and investigate Deephams
Reuse further.

- 12. Implement LA target of 105 I/p/d or less for new
developments.

- 13. Implement progressive metering plan in line with WRMP
- 14. Investigate land management / natural capital options to
reduce Nitrate pollution in the catchment.

- 15. Investigate the possibility of reducing PCC in the Beckton
catchment without impacting Thames salinity.

100108845 | 5.1 | F| |July 2023



77

Mott MacDonald | Subregional integrated water management strategy
East London

Impact type Recommendations

Planning - 16. Governance structures and tools needed to coordinate

and delivery of options across stakeholders.

governance - 17.'Leastregrets' options of SuDS and leakage reductions
should be delivered as immediately as they mitigate current
and future risks without any significant trade-offs.
- 18. Principal options should also be delivered as they mitigate
the largest risks identified in the modelling, but with some
trade-offs. These include London WRZ options, Deephams
Reuse and PCC reductions.

The delivery strategy for monitoring and evaluation of the SIWMS is discussed
in Section 6.
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6 Delivery Strategy

6.1 Need for delivery

The model findings (see Table 5.2) have highlighted risks related to water
quality, water quantity and water resource availability across the different
scenarios. It is imperative that the proposed least regret options (see Section
5.3) and recommendations (see Table 5.3) to mitigate these risks are delivered.

6.1.1 Water quality risks
Phosphate, nitrate and ammonia pose two main challenges to London and
Londoners:

1. They reduce water resource resilience due to the need for blend supply at
Coppermills. This is a constraint to Londonis growth plans as decreased
water resource resilience reduces the capacity for new housing and
economic growth. It also increases the risk of disruption of supply to
London(s existing business and communities.

2. Nutrient loads are a constraint to biodiversity and access to high quality
green space. Nutrients increase risk of impacts such as toxic algal blooms
which reduce the ability of the water course to support biodiversity and
reduce the value of the water course as a recreational space.

6.1.2 Water quantity risks
Increases to flood risk has four main impacts:

1. Increase the economic disruption to residents and businesses, as well as
physical and mental health impacts.

2. Reduce the attractiveness of the areas to investors, due to risk insurance
premiums as well as the risk posed to their assets and activities.

3. Higher insurance premiums, placing an economic pressure on businesses
and residents.

4. Land availability for development in the long term and reduce the
attractiveness of land for development.

Increases to drought risks has the following impacts:

5. Reduced low flows affect water quality as there is less dilution. This has
negative impacts on biodiversity.

6.1.3 Water stress risks

Water stress risks has two main impacts:
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1. Increased risk of supply disruptions to residents and businesses (through
temporary use bans or temporary outages)

2. Reduced deliverability of future growth plans as supply may not be able to
meet new demand.

6.2 Delivery approach and key considerations

The overall objective for the delivery strategy is two-fold. Firstly, it should
facilitate a more impactful action to address the significant findings of the study
which pose a collective risk to all organisations. Secondly, it should reduce
workload for planners and ensure that actions are coordinated (and not
counterproductive) across organisations.

We have organised our recommendations into (90 dayi actions and longer-term
activities based on current levels of maturity. The (90 dayb actions are designed
for different organisations to undertake immediately (in the next 90 days) in
order to begin implementation of the strategy recommendations. Longer-term
activities are designed to enable more effective cross-organisational
collaboration going forwards. These will be essential to ensure that future trade-
offs are managed effectively, and that action is aligned across different actors in
the subregion, supporting growth, sustainability and decarbonisation objectives.

6.2.1 Immediate actions to implement the strategy
recommendations

This section outlines the recommended (90 dayi actions. These
recommendations focus on existing programmes which are already well-
developed and therefore can be actioned quickly provided there is sufficient
funding to do so. Longer-term actions where there is no precedent (e.g.
upstream investment and engagement in the area) are discussed in Section
6.2.2.

For flooding, the following 90-day actions are recommended:

1. Engage with EA and abstraction operators in upper catchment to investigate
impact of groundwater abstraction regime on base flows.

2. Deliver planned SuDS programmes within the study area to partially mitigate
impacts by retrofitting SuDS in attenuation spaces for up to 5% of the total
borough areas and disconnecting surface water sewers for up to 5% of the
total borough areas.

3. Explore disconnection opportunities (e.g. permeable paving, water butts,
green roof areas) in Lower Lea Boroughs such as Newham, Tower Hamlets
and City of London in line with the findings from the TW DWMP.

4. Implement and enforce Schedule 3 of the Flood and Water Management Act
(2010).
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5. Review current plans for SuDS delivery and develop more ambitious plans to
achieve the targets set out in recommendation 2.

6. Investigate mechanisms to enable co-funding of SuDS in strategic upstream
locations which deliver shared benefits to multiple boroughs.

Table 6.1 outlines the associated actions and who should lead these.

For water quality, the following 90-day actions are recommended:

7. Engage with stakeholders in the upper catchment to understand sources of
pollution outside of wastewater treatment works.

8. Investigate land management / natural capital options to reduce Phosphate
pollution in the catchment.

9. Investigate land management / natural capital options to reduce Nitrate
pollution in the catchment.

10. Engage with TW and other stakeholders to further investigate / address
Pymmes Brook misconnections issue.

Table 6.2 outlines the associated actions and who should lease these.

For water stress, the following 90-day actions are recommended:

11. Deliver London WRZ options and investigate Deephams Reuse further.
12. Implement LA PCC target of 105 I/p/d or less for new developments.
13. Implement progressive metering plan in line with WRMP

14. Investigate land management / natural capital options to reduce Nitrate

pollution in the catchment

15. Investigate the possibility of reducing PCC in the Beckton catchment
without impacting Thames salinity.

Table 6.3 outlines the associated actions and who should lease these.
For planning and governance, the following 90-day actions are recommended:

16. Governance structures and tools needed to coordinate delivery of
options across stakeholders.
17. '‘Least regrets' options of SuDS and leakage reductions should be

delivered as immediately as they mitigate current and future risks without any
significant trade-offs.

18. Principal options should also be delivered as they mitigate the largest
risks identified in the modelling, but with some trade-offs. These include
London WRZ options, Deephams Reuse and PCC reductions.

Table 6.4 outlines actions for planning and governance.

Table 6.1, Table 6.2 and Table 6.3 outline the actions and who will lead the
actions to mitigate water quantity, water quality, and water stress risks,
respectively. For example, a recommendation is to deliver planned SuDS
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programmes within the study area to partially mitigate the water quantity
impacts. A 90 day action is for Boroughs and the GLA to review LFRMS (in
particular planned SuDS) and identify delivery challenges for shortfalls in
funding. SuDS also have co-benefits to biodiversity, soil health, air quality,
mental health, urban heat, and social connectivity. Improving the quality of
public space strengthens the business case to implement SuDS.

Table 6.1: (900 day actions for organisations to achieve the
recommendations proposed to mitigate flood risk

81

90-day Actions Lead

F1 : Communicate study to relevant EA teams for the Upper Lea and EA, GLA
maintain contact with EA Upper Lea groundwater interaction study.

F2: Communicate study to Water Companies (Thames Water and Affinity GLA, TW,
Water) and identify synergies with DWMP, WRMP and PR24 delivery TfL
approach and programme.

F3: Review LFRMSs (in particular planned SuDS) and identify delivery Boroughs,
challenges or shortfalls in funding. GLA

F4: Review mapped funding streams for SuDS delivery over next 2 - 3 GLA
years (circulated by LoDEG to LLFAS) and identify gaps as well as

opportunities for coordination / collaboration.

F5: Support existing multi-agency programmes to unlock strategic SuDS GLA, TW,
investment (such as Prosper) and investigate the possibility of new ones. EA
Communicate strategy findings to these programmes.

F6: Investigate opportunities for developer contributions to fund strategic GLA
SuDS programmes in the study area in the future.

F7: Review Schedule 3 proposals and capacity / capability to implement. GLA
Feed back findings to DEFRA consultation on impact assessment and

statutory mechanisms in 2023.

F8: Investigate potential guidance and support to ensure strategy findings  GLA

and recommendations are fed in to SFRA refreshes.

F9: Communicate study to LLFAs and other flood risk stakeholders working Boroughs
in Upper Lea.

F10: Coordinate engagement with the EA, Affinity Water and Thames GLA

Water in upper catchment to investigate impact of groundwater abstraction
regime on base flows and flood risk.
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Table 6.2: (900 day actions for organisations to achieve the
recommendations proposed to mitigate water quality risks
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90-day Actions Lead
Q1 Communicate study findings with EA and water companies and GLA
understand wider pollution sources and drivers in the Upper Lea as well as
any existing programmes.
Q2: Identify good practice potential mechanisms to enable funding of GLA, EA,
upstream water quality work. Natural
England
Q3: Communicate study findings with TW and Thames21 to better GLA,
understand Pymmes Brook potential misconnection. Haringey,
Enfield
Table 6.3: 0900 day actions for organisations to achieve the
recommendations proposed to mitigate water stress risks
90-day Actions Lead
S1: Identify next opportunities to feed strategy findings into regional and EA, TW
London water resource planning frameworks.
S2: Review current local plan policy to identify whether current policies Boroughs
align with strategy findings for PCC.
S3: Identify viable options to strengthen policies outside of local plan GLA
refresh cycle - such as material considerations.
S4: ldentify potential incentive based approaches to encourage PCC GLA, TW
reduction in new developments and existing housing stock.
S5: Communicate study findings to TW to take account of in leakage GLA, TW
reduction programmes.
S6: Investigate existing research and the need to commission evidence to  GLA
inform more ambitious water policy targets in future London Plan iteration.
S7: Investigate potential for further PCC reductions in the Beckton GLA, EA,
catchment. City of
London,
Newham,
Tower
Hamlets
Table 6.4: (900 day actions for planning and governance across
organisations
90-day Actions Lead
P1: Further investigate potential for a digital tool enable ongoing GLA

coordination of planning and delivery.

100108845 | 5.1 | F| |July 2023



83
Mott MacDonald | Subregional integrated water management strategy
East London

90-day Actions Lead

P2: Identify structures and provisions needed to facilitate integrated GLA
governance and cross-organisational coordination of planning and delivery.

6.2.2 Longer-term activities

A strategic finding from this study is that greater coordination is required across
governance, planning and delivery systems to effectively address the
challenges identified in the study. This is exemplified by the fact that the major
influences driving negative impacts are common to the whole study area
(climate change, urbanisation and abstraction reduction). Furthermore, the
modelling has clearly shown that impacts of these influences cannot be
addressed by individual organisations and the delivery of isolated options. The
assessment of multiple benefits has also shown that certain options have
potential to bring benefits to multiple stakeholders, which needs to be
accounted for in delivery.

Recognising the need for greater coordination across stakeholders, work has
begun in London and other parts of the UK to enable this. Examples include:

f Environment Agency Integrated Water Management work
f London Flooding Task and Finish Group
. GMCA Trailblazer Deeper Devolution Deal

Two considerations are required for effective coordination: coordinated planning
and coordinated delivery.

Coordinated planning

This ensures multi-benefits and trade-offs are considered enabling outcomes to
be optimised across the whole system. It also enables adaptive decision making
based on best information available.

Coordinated planning entails an understanding on assumptions, data,
monitoring, communication, engagement, and alignment of timescales to
develop a common understanding of risk and how it evolves over time. The
timings of relevant planning frameworks have been set out in Figure 6.1. The
key idea in this graphic is that when the respective planning frameworks
conclude their work then the portfolio of options included in the plan is recorded
and the data made available to other planning frameworks. For plans to
effectively link, a coordinated approach needs to be adopted. Planning metrics,
data inputs and assumptions need to be aligned so that the impact is
comparable across plans and therefore benefits can be shared. This may be
achieved through a coordinating office to manage effective delivery of the plans.
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Key decision points in the proposed adaptive plan (see Figure 5.1) are aligned
to water and urban planning cycles to monitor the factors which will influence
future scenarios. Important factors of uncertainty for one planning framework
may be influenced significantly by another frameworkis decisions. Table 6.5
outlines the plans which control the factors influencing future scenarios for other
plans, and which plans will be impacted by the implementation. The adaptive
plan decision points proposed in Section 5.6 provide an opportunity to integrate
the feedbacks emerging from water and urban planning decisions, enabling
environmental obligations to be effectively addressed. It should be noted that
RBMP and FRMP (owned by the EA) can also drive the WINEP programme
and other water quality/flood risk changes and should be reviewed in the
adaptive plan.

Table 6.5: Plans which control factors in future scenarios and plans which
will be impacted by the implementation to inform decision points

Plan name Plan owner Factor under Direct plan Plan owner

control in impact
plan
WINEP Thames Upstream WRMP Thames
Water abstraction Water, Water
regime Resources
South East
WRMP Thames Level of DWMP Thames
Water, Water demand Water
Resources
South East
Local Plan Local Urbanisation  DWMP, Thames
authorities (city) FRMP, Water;
LFRMP, Environment
WRMP Agency,
Local
Authorities,
Water
Resources
South East
Local Plan Local Urbanisation = DWMP, Thames
authorities (rural) FRMP, Water;
LFRMP, Environment
WRMP Agency,
Local
Authorities,
Water
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Plan name Plan owner Factor under Direct plan Plan owner
control in impact
plan
Resources
South East
LFRMP; Local Adaptation Local Plan; Local
SWMP authorities DWMP authorities,
Thames
Water
Local Plan Local Opportunity DWMP; Thames
authorities areas WRMP Water, Water
Resources
South East
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Figure 6.1: Planning cycles with their key interlinkages and feedbacks for SIWMS delivery
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Coordinated delivery

This ensures efficiency where more outcomes can be delivered for less money
invested. It also ensures effectiveness, where larger scale solutions can be
unlocked with multiple stakeholders involved to address big issues (such as
climate change) more effectively.

Conceptually, and in simplified form, Figure 6.2 indicates that each planning
framework produces a portfolio of options with a set of corresponding benefits.
These benefits are shown in Rows 1 to 4 relating to water resources,
wastewater, environment and flooding. Each portfolio has principal benefits
(shown in bolder colours); co-benefits relevant to other planning frameworks
and then a set of notional fibest valueo co-benefits. In the example shown, the
principal benefits for water resources are shown in column A, with co-benefits
for flooding and environment shown in columns C and D. Best value benefits
are shown in columns D to J. Best value benefits would include items such as
social, amenity and other benefits such as carbon sequestration. The same
approach is taken to representing benefits from wastewater, environment and
flood planning portfolios.

The method relies on common planning assumptions and metrics T as
demonstrated in the method used in this report T which then allows benefits to
be summed across the portfolios as shown in Row 5. Once benefits can be
summed across the frameworks then portfolios can be renegotiated and
optimised for the best set of overall outcomes as shown in Row 6. With this
method we believe that more cost-effective solutions for all planning objectives
may be achieved. This is likely to drive down expenditure on water resources
and wastewater. For environment and flood management planning we
anticipate that a greater number of cost-effective interventions will be identified,
and a higher overall achievement of planning objectives will be realised. (We
note that the graphical representation is over-simplified in that it shows the
summation of benefits only, whereas the method also allows negative impacts
of options to be mitigated).

100108845 | 5.1 | F| |July 2023



Mott MacDonald | Subregional integrated water management strategy
East London

Figure 6.2: Summation of portfolio benefits and creation of integrated
portfolios
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Source: The Environment Agency: OxCam Integrated Water Management Framework®

Coordinated delivery entails market-based policy instruments. Examples of
market-based instruments include EnTrade which creates and operates online
markets for nature, making it easier for land managers to earn money from
nature-based projects on their land®. Examples of joint funding of projects
include the Community Infrastructure Levy (CIL)'° which is payment by
developers to the Boroughs to use towards upgrading infrastructure including
transport, flood defences, health and social care facilities. By enhancing
management, monitoring and evaluation, greater use of markets could be made
in the implementation of the SIWMS strategy.

Coordinated planning and delivery can be achieved through a coordinated
planning office and through a digital tool. To implement the adaptive plan in the
longer-term, representatives from Thames Water, Local Authorities and the
Environment Agency would communicate with a central coordinating office. The
coordinating office would undertake multi-objective modelling of portfolios of
options across multiple planning frameworks, and identify:

1 Multi-benefit interventions that could be co-funded for the mutual
benefit of multiple organisations

f  Options that could negatively impact the objectives of other planning
frameworks

f In-combination effects of different groups of interventions
The coordinating office would have a pro-active coordinating function to alert
different planning offices of opportunities or needs for collaboration. This
ensures feedbacks between water and urban planning are captured, along with

environmental synergies. It also ensures a mechanism for incorporating
learning into the monitoring and evaluation of the strategy.

To support the identification of synergies across the planning frameworks, the
coordination office would have the following supporting functions:

' An advocacy role to create engagement with collaborative planning

f A coordination function to ensure consistency in planning assumptions
such as

T Common planning scenarios and horizons

1T Common metrics and value frameworks

T Common cost and carbon assumptions

' Maintenance of a live and updated adaptive plan

8 63989ae6af0dc1468d4807a3 _OxCam-IWMF-Phase-1-Report.pdf (website-files.com)
9 Home (entrade.co.uk)
10 Community Infrastructure Levy - GOV.UK (www.gov.uk)
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A digital platform could enhance opportunities for collaborative working. We
suggest that the platform should have the following functions to help implement
the strategy:

f Clear and concise ways of communicating the strategy

I Support the steering group members to help inform and enhance their
business case for investment and implementation

f Link assumptions and scenarios across strategies so that they are
consistent

f Define roles and responsibilities
f Monitoring progress of the strategy and alignment with pathways
 Develop data management processes

We suggest the platform has the following analytical tools to aid collaborative
working:

A collaboration tool to set criteria and see who else works in these
areas
Timestamp for planning cycles
Inform future modelling options for adaptive planning

A key outcome of the proposed platform would be to demonstrate the business
case to support greater collaboration. By having a fisingle source of trutho the
platform would be available for use throughout the timelines of the option T
planning, procurement, hand-over and operation. In this way the platform could
provide significant cost efficiencies for data management.

Appendix G further details the uses and requirements of a data viewing
platform.
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7 Conclusions

The Subregional Integrated Water Management Strategy (SIWMS) provides an
opportunity to bring together water resources, flooding, wastewater and the
environment into a single system for collaborative management.

To identify how future growth will influence water in the subregion, we assessed
different variable factors across planning documents to identify five probable
future scenarios. Two main potential futures emerged from our analysisT a
higher urban growth scenario fiCity Livingd and a higher rural growth scenario
fiCountry Lifed. These scenarios were largely dominated by the level of ambition
around abstraction reductions. Results show that water stress is a significant
risk in both future scenarios. Other risks include increased risk of flooding, with
some areas experiencing increased risk of drought. Phosphate levels remain
high across future scenarios.

Results from the scenario analysis have implications across the subregion. For
example, reduced water quality is a constraint to biodiversity. It is also a
constraint to Londonis growth plans as it decreases water resource resilience
which reduces the capacity for new housing and economic growth, as well as
also increasing the risk of disruption of supply to Londonis existing communities
and businesses. Increased risk of flooding increases economic disruption to
residents and businesses and reduces the attractiveness of the area for
investment. Water stress increases the risk of supply disruptions and reduces
the deliverability of future growth plans as supply may not be able to keep up
with new demand.

We have identified the following recommendations:

Water quantity

1. Engage with EA and abstraction operators in upper catchment to investigate
impact of groundwater abstraction regime on base flows.

2. Deliver planned SuDS programmes within the study area to partially mitigate
impacts by retrofitting SuDS in attenuation spaces for up to 5% of the total
borough areas and disconnecting surface water sewers for up to 5% the total
borough areas.

3. Explore disconnection opportunities (e.g. permeable paving, water bultts,
green roof areas) in Lower Lea Boroughs Newham, Tower Hamlets and City
of London in line with the findings from the TW DWMP.

4. Implement and enforce Schedule 3 of the Flood and Water Management Act
(2010).

5. Review current plans for SuDS delivery and develop more ambitious plans to
achieve the targets set out in recommendation 2.
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6. Investigate mechanisms to enable co-funding of SuDS in strategic upstream
locations which deliver shared benefits to multiple boroughs.
Water quality

7. Engage with stakeholders in the upper catchment to understand sources of
pollution outside of wastewater treatment works.

8. Investigate land management / natural capital options to reduce Phosphate
pollution in the catchment.

9. Investigate land management / natural capital options to reduce Nitrate
pollution in the catchment.

10.  Engage with TW and other stakeholders to further investigate / address
Pymmes Brook misconnections issue.

Water stress

11. Deliver London WRZ options and investigate Deephams Reuse further.

12. Implement LA PCC target of 105 I/p/d or less.

13. Implement progressive metering plan in line with WRMP

14. Investigate land management / natural capital options to reduce Nitrate
pollution in the catchment

15. Investigate the possibility of reducing PCC in the Beckton catchment
without impacting Thames salinity.

Planning and governance

16. Governance structures and tools needed to coordinate delivery of
options across stakeholders.
17. ‘Least regrets' options of SuDS and leakage reduction should be

delivered as immediately as they mitigate current and future risks without any
significant trade-offs.

18. Principal options should also be delivered as they mitigate the largest
risks identified in the modelling, but with some trade-offs. These include
London WRZ options, Deephams Reuse and PCC reductions.

We have identified immediate, or 90 day, actions (see Section 6.2.1) that can
be taken to deliver the recommendations. For example, study findings can be
communicated with the Environment Agency and water companies to
understand wider pollution sources and drivers in the Upper Lea, as well as the
Upper Lea groundwater interaction study. Other actions include a review of
current local plan policy to identify whether current policies align with strategy
findings for PCC.

There is also a need for transformative change. A strategic finding from the
study is that greater coordination is required across governance, planning and
delivery systems to effectively address the challenges identified in the study.
Longer-term activities include coordinated planning and coordinated delivery.
We have recommended mechanisms by which key members can communicate
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with each other and how more wide-reach options can be delivered for less
investment by collaborating in a coordinated and targeted way. Mechanisms to
achieve coordinated planning and delivery include a coordinated planning office
and a digital tool.

This pilot project has set a precedent for future strategies in London,
demonstrating the benefits of collaboration and systems-based thinking for de-
risking growth and achieving the collective ambition for sustainability across the
subregion. A systems perspective has given not just a clearer understanding on
the responsibilities for risk, but how it is also necessary to represent the
interconnected relationship between different scenarios, impacts and options.
This is crucial to be able to have a dynamic and responsive strategy that is
reflective of the complex water system which it is seeking to manage.
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A. Scenario approach

Project: East London Subregional Integrated Water Management
Strategy
Our 100108845|3.1|C Date: 05/06/2023
reference:
Prepared by: KM Checked LB
by:
LH

Approved by: RLS

A.l1 Background

The water sector is an inherently complex system. The future of the system is
influenced by external factors such as climate change, the economy, consumer
attitudes and technology. The future of these factors is uncertain and may be
influenced by unpredictable feedback loops from within the water system.
Scenario analysis is tool used to understand these types of uncertainties.

Scenarios are not forecasts. They do not propose a most likely future based on
knowledge of current trends but are designed to be representative of a wide
spectrum of possible future states. It is important that scenarios should be
plausible T in other words that the combination of factors and the future values
of the factors (projections) that characterise a scenario could reasonably occur
together. Hence plausible implies that scenarios are not only possible but also
internally consistent, i.e. that the scenario makes sense overall. Plausibility says
nothing about the probability of the future state. However, scenarios are useful,
firstly, for understanding that the future may evolve in different ways and the
implications of this for policy objectives, and secondly, for testing the robustness
of policy actions across different plausible futures.

A.2 Implementing the structured scenario
approach

In this study, a structured-scenario development methodology was used. A key
feature of this approach was that the scenarios were developed based on a
multi-factor, multi-sector, interrelated system and did not rely on one or two
main drivers (such as only growth and climate change). The scenario
components therefore provided an internally consistent, and, in that sense,
plausible picture of what may happen in the water system of interest and more
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broadly. It was particularly suited to complex systems of factors, given the future
variations in these factors are uncertain. Simpler approaches could be used
such as 2x2 scenarios, which consider a future based on two basic influence
factors, e.g., GDP and climate change impacts, to yield four scenarios.
However, the 2x2 matrices often canit consider the impact of key influences.

The Mott MacDonald FUTURES™ approach was delivered using Scenario
Manager software developed by ScMI*?, and was implemented in six steps as
shown in Figure A.1.

Figure A.1: Generic steps in the scenario development
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A.2.1 Steps in the scenario development

A.2.1.1 Step 1: Identification of a long list of factors

A long list of factors was identified that might impact the objectives of integrated
water management in London boroughs. These were identified in an internal
workshop using outputs from the systems mapping and expert judgement.
Factors are items of uncertainty that may influence desired outcomes for people
and the environment. The factors are listed in Table A.1.

Table A.1: Factor long list

Key Areas Factor Factor
Number

Total population (upstream and main catchment)

Demographic -
Opportunity areas

I EUTURES: vision-led planning for an uncertain world - Mott MacDonald
12 https://www.scmi.de/en/software/scenario-manager¥%E2%84%A2

100108845 | 5.1 | F| | July 2023


https://www.mottmac.com/article/59966/futures-vision-led-planning-for-an-uncertain-world
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Key Areas Factor Factor
Number
3 Urbanisation
4 Public spending in water and environment
5 Private finance for environment - TCFD and
6 Liveable city
7 Economic growth
8 Commuting distances
Social 9 Public ambition for environment
10 Public uptake of digital technology
Technological 11 Integrated infrastructure systems, planning and digital
technology
Bolitical 12 Centralised/Devolved delivery of water infrastructure
olitica
13 Policy has high environmental ambition
, 14 Climate scenario
Environmental -
15 Nature Based Solution (NBS) uptake
16 Adoption of demand-side measures
17 Design and retrofit for flood resilience
18 Drought
Water-related
19 Flashy catchments
20 Infrastructure condition
21 Non-public water use

A.2.1.2 Step 2: Cross-impact analysis

Critical factors were derived from the factor longlist, using cross-impact analysis
in which the influence of each factor on all other factors was scored. This
process identified those factors that have the most influence on other factors in
the system (called fiactiveo factors), and those that are most influenced by other
factors (called fipassiveo factors).

100108845 | 5.1 | F| |July 2023
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Figure A.2: SIWMS influence matrix

Source: ScMI

The cross-impact analysis was undertaken in an influence matrix seen in Figure
A.2, and the results presented on an activity/passivity plot.

100108845 | 5.1 | F| |July 2023
































https://data.london.gov.uk/demography/population-and-household-projections/#:~:text=GLA%20Demography%20produces%20a%20range%20of%20population%20projections,incorporating%20the%20latest%20data%20as%20it%20becomes%20available.
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