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Annex B Risk Assessment

1 Cumbria Surface Water Management Plan (SWMP)
1.1 Plan structure
The Cumbria SWMP has been undertaken in three stages so that the whole of Cumbria can be assessed for
surface water flood risk before going into more detail of the locations at greatest risk. The following stages have
been completed and reports produced.
Phase 1 – Strategic Risk Assessment
Cumbria SWMP – Phase 1 report, November 2010, JBA Consulting.
Phase 2 – Intermediate Risk Assessment
Cumbria SWMP – Phase 2 report, January 2012, JBA Consulting.
Phase 3 – Options and Action Plans
Cumbria SWMP – Phase 3 report, July 2012, JBA Consulting.

1.2 Phase 1 - Strategic Assessment
The aim of the Phase 1 study was to assess surface water flood risk across the whole of Cumbria in order to
identify all potential flood risk locations across this wide area. This was necessary due to the size of the area
being studied. It would be unpractical and costly to assess the whole of Cumbria in detail. There is a lot of historic
information and local knowledge across Cumbria but it is important to gather information on areas of potential risk
i.e. locations where an extreme event may not have occurred in recent times.
Phase 1 of the Cumbria SWMP reviewed historic data on flooding from a variety of sources and undertook a
strategic risk assessment using the national surface water flood maps and the National Receptor Dataset (NRD).
NRD contains data on different ‘flood receptors’, categorising properties as residential, critical services, (schools,
hospitals, emergency services, sewage works etc.) and non-residential.
This data was used to create a number of maps showing historic and future surface water flood risks across
the county. It was also used to identify flood risk locations using a method similar to the Preliminary Flood Risk
Assessment Flood Risk Areas. The NRD was used as the basis for this assessment. Using a GIS tool, the
number of properties and other receptors at risk from the intermediate Areas Susceptible to Surface Water
Flooding map was assessed. This information was summarised in 1km square grids across Cumbria.
The outcome from the Phase 1 analysis placed every 1km cell across Cumbria into one of 4 categories:
1
2
3
4

very high risk
high risk
intermediate risk
little/no risk.

It was then possible to highlight locations within larger towns and smaller communities that were at risk of surface
water flooding. The historic records were used at this strategic level to verify the areas highlighted as being at
highest risk and also to highlight other areas of risk.
46 locations were identified as being at risk of surface water flooding using the historic data and the strategic GIS
assessment. Each of these locations was reviewed in Phase 2.
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1.3 Phase 2 - Intermediate & Detailed Assessment
Phase 2 involved reviewing all the locations that were classed as ‘significant’ according to the criteria set out in
the Phase 1 report. Individual reports were produced for all 46 locations, summarising the additional information
gathered, including historic flooding incidents, UU sewer model information and future development plans.
The outputs from these Phase 2 reviews were submitted to the project partners for consultation. Feedback was
positive, generally confirming that the review had picked up the main surface water flood risk locations, but also
providing more detail for some areas of risk.
At the end of the location reviews, one of three recommendations was made, including:
1.
2.
3.

No further assessment required in the SWMP, continue to monitor on the MSFW list if relevant.
Meet with local authority and/or UU engineers to confirm the risk.
Undertake a site visit and additional surface water modelling.

As a result of this assessment and discussions with stakeholders, 16 locations were identified where detailed
modelling and/or site visits for should be undertaken within Phase 2.
Table B.1. The 16 locations for further assessment in Phase 2 of Cumbria SWMP
Location
Ulverston

Detailed
modelling?
Yes

Site visit?
Yes

Dalton

Yes

Yes

Barrow

Yes

Possibly

Whitehaven

Yes

Yes

Workington
Cockermouth

Yes
Yes

No
Possibly

Carlisle

Yes

Possibly

Penrith
Kendal

Yes
Yes

Possibly
Yes

Keswick

Yes

Yes

Dearham

Yes

Yes

Grasmere

Yes

Yes

Serving the people of Cumbria

Site visit comment
- North Lonsdale Road/Terrace area and
Dragley Beck
- Well Lane/Watery Lane area
- Hagg Beck/Goose Green area
- Hawkswood Terrace
- Not essential, Frederick Street pumping
station area?
- A5094 - Bransty Row, Tangier Street, Strand
Street.
- Coach Road area
- Mirehouse area
- Gote Road area
- Main Street and Waterloo Street
- Highfield Road
Unless any critical locations are brought up
in the subsequent meetings, no visits were
planned.
Not essential, Thacka Beck
- Park Side Rd area
- Hawesmead Ave. Flow path starts from gill
at the top
- Hallgarth area
- Elliot Park
- Springs Road – Helvellyn Street Blencathra Street leading to Penrith Road
- Lonsdale Terrace area
- Main St area down to Row Beck outfall
Sewer flooding locations
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Location

Detailed
modelling?

Site visit?

Windermere
Ambleside
Parton

Yes
Yes
No

Yes
Possibly
Yes

Grange over Sands

No

Possibly

Site visit comment
Sewer flooding locations
Not essential. Possibly the Fisher Beck area
- The 2 watercourses here, can anything be
done in the u/s part of the catchment?
- Not essential. Possibly visit main SW risk
location
- EA are looking at Main River flooding here

The next stage involved meeting each of the local authority engineers and UU operations staff to confirm the level
of risk and gain a more detailed understanding of the mechanisms of risk at the 16 chosen locations. The meetings
were also undertaken to help decide whether more detailed surface water modelling and site visits were required.
Following these meetings, detailed modelling was recommended for most of the 16 locations.
The Phase 2 report describes the results of the new surface water modelling and discusses the mechanisms
of flooding in more detail. Decisions were made on the next steps for each of these settlements. For some no
further action is required, but they will be monitored into the future as part of this LFRMS. For other locations
small scale actions are still applicable, which should come under the remit of the MSfWG or the LLFA. For some
locations a settlement specific Drainage Impact Assessment was proposed. These studies are relevant where
there are existing problems with the surface water drainage system and significant future development plans that
could increase the problems. Drainage Impact Assessments should develop a strategic drainage plan for future
development which should lead to an overall improvement.
Phase 2 also included a review of all the critical services potentially at risk of surface water flooding (electricity
installations, sewage works, schools, care homes, police stations, fire stations, ambulance stations and hospitals).
These maps were provided to the relevant stakeholders to review and validate the risk. All stakeholders should
review these maps to confirm the risk and prepare emergency plans where appropriate. This was led through the
Cumbria Resilience Forum Flood Planning Standing Sub-Group.

1.4 Phase 3 - Options and Action Plans
The locations taken forward to Phase 3 (options appraisal) are listed below.
•
•
•
•
•
•

Ulverston
Whitehaven
Keswick
Dearham
Windermere
Parton

Phase 3 included an initial appraisal of options for six locations across Cumbria. This included an outline review of
schemes costs and benefits. Phase 3 also provides more planning related information and recommendations for
the Wet Areas.
In addition to the more detailed location assessed above, there are other places in Cumbria where smaller scale
intervention is required. This includes ‘quick wins’ from local flooding ’hotspots’ lists owned by each MSfWG
where a simple low cost solutions can deliver significant results. All potential quick win/smaller schemes have
been collated and summarised in the Cumbria SWMP Action Plan. This is the principal SWMP output and has
been used to engage partners and to programme the future local flood risk management work for Cumbria. It is
presented as a key component of this Strategy in Section 6.
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1.5 Wet Areas
’Wet Areas’ (referred to as Critical Drainage Areas in the SWMP reports) have been proposed across Cumbria,
using the information gathered in Phases 1 and 2. Drainage in these areas has been identified as requiring
sensitive consideration in development proposals. This should include identifying a range of drainage
improvements required to be achieved through partnership working. Development proposals should be rigorously
assessed against these requirements on a sequential basis similar to the testing established in the National
Planning Policy Framework.
The Wet Areas include all the locations to be taken forward in Phase 3 of the SWMP and specify the areas that
the study should focus on. In addition to this, the LPAs should be made aware of the Wet Areas and ensure that
they are considered in future development proposals. This is very applicable for locations like Dearham, where
there are critical drainage issues and significant future development planned.
The proposed Wet Areas are listed below.
•
•
•
•
•
•

Ulverston
Whitehaven (inc. Moresby Parks)
Keswick
Dearham
Windermere
Kendal

Each of the six Wet Areas are examined here in detail using the relevant extracts from the Cumbria SWMP. A map
showing location and extent, justification and guidance are provided. Summaries of each of the Wet Areas are also
included in the Local Flood Risk Management Strategy Action Plan in Annex D.

Serving the people of Cumbria
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Keswick
Justification
Given sensitivities along the edge of the urban area, the extents of sub-catchments draining to the problem
areas have been used to define the Wet Area. These encompass certain areas that might be identified for future
development.
Cumbria
County Council
The
catchment
boundary incorporates small quickly responding sub catchments to the south and east of Keswick
Environment&
Community
which drain into
culverts Services
with capacity. During heavy rainfall events, the roads convey the surcharging drainage
Local
Flood
Risk
Management
system and flood properties in locations predominantly in the south of Keswick. These well documented problems
on the urban rural boundary and at highways structures provide sound evidence to justify a sensitive approach to
future development within the area identified.

Figure B.1. Keswick Wet Area

Figure B.1. Keswick Wet Area

Wet
CDAArea

Watercourses
Main River
1 in 30 yr sw flood
1 in 100 yr sw flood
Waterbodies

This figure includes mapping data licensed from Ordnance Survey. (c)
Crown Copyright 2012 Licence Number 100019596 Contains Ordnance
Survey data © Crown copyright and database right 2012

Specific Guidance
Of particular concern is the main culvert flowing from Ambleside Road to Penrith Road and into the River Greta.
Due to a lack of capacity, this culvert surcharges and floods many properties before entering the River Greta. The
contributing catchment to the south of Ambleside Road (around Castlehead Wood) is undeveloped greenfield land.
Development in this area should be avoided in order to limit peak runoff volumes to this critical drainage system.
Development in Keswick has constrained the drainage network, which leads to flooding in many locations. Future
development may potentially increase these problems however, through the careful design and innovative
use of SuDS these risks can be minimised. In order for development to reduce the existing risk, Section 106
arrangements should be sought for all new development in Keswick to facilitate improvements to existing networks
e.g. replace culverted highways crossings with clear span bridges and improved grid designs.
cumbria.gov.uk
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Figure B.2. Kendal Wet Area

Kendal

Justification
The Wet Area for Kendal
includes the subcatchments to
the east of the River Kent. A
number of small catchments
drain this hilly area to the east
of Kendal and results in a large
number of small, culverted
watercourses flowing east to
west through the urban area.
Urban rural boundary has
areas that have flooded are on
the eastern side of Kendal.
The topography and geology
results in attenuation
of peak flood flows into
these catchments which
provides a natural flood risk
management function. This
natural attenuation needs to
be preserved or replicated as
new development takes place
in order to reduce the volume
of water running in to rivers
and streams running along the
eastern edge of Kendal.
Any increase in runoff
through a reducing in natural
attenuation will increase the
risk of surface water flooding
in Kendal. Areas to the west
are believed to have adequate
drainage capacity hence
stopping the Wet Area along
the line of River Kent.

Wet
CDAArea

Watercourses
Main River
1 in 30 yr sw flood
1 in 100 yr sw flood
Waterbodies

This figure includes mapping data licensed from Ordnance Survey.
(c) Crown Copyright 2012 Licence Number 100019596 Contains
Ordnance Survey data © Crown copyright and database right 2012

Figure B.2. Kendal Wet Area
Specific Guidance
New development sites should look to preserve and utilise as many of the existing landscape features as these will
help to recreate the natural greenfield run off processes.
Prior to development in the Stock Beck catchment, a Flood Risk Assessment should be undertaken that
investigates current pinch points on Stock Beck to see if improvements could help facilitate development
elsewhere in the catchment.
Draft for Public Consultation
Serving the people of Cumbria
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Ulverston
Justification
Area to the south of Swarthmoor and the associated sub catchment has had historic drainage problems. The
Wet Area boundary line has been drawn to encompass the development allocations in this area and make some
consideration of the sub-catchments. Another area for consideration is the area between Dragley Beck and the
Ulverston Canal where low lying land has drainage problems, often exacerbated by high tides and river levels
in Dragley Beck. The canal has been used as the boundary as anything to the north east is not regarded as
Cumbria County Council
contributing
to local flood risk issues to the south and west.
Environment& Community Services
Local Flood Risk Management

Figure B.3. Ulverston Wet Area
Figure B.3. Ulverston Wet Area

Wet
CDAArea

Watercourses
Main River
1 in 30 yr sw flood
1 in 100 yr sw flood
Waterbodies

This figure includes mapping data licensed from Ordnance Survey.
(c) Crown Copyright 2012 Licence Number 100019596 Contains
Ordnance Survey data © Crown copyright and database right 2012

Specific Guidance
There are opportunities to improve drainage arrangements through new developments with the careful design and
innovative use of SuDS. Green spaces should be allowed for within development masterplans.
Alternatively, existing structures such as Ulverston Canal could be used for the storage of surface water on a
larger scale. Structures at the downstream end of canal could be improved to enable some control of water levels
within the canal. A study should be undertaken by the developer/landowner and/or South Lakeland District Council
into the feasibility of using the canal for surface water storage.

cumbria.gov.uk
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Windermere
Justification
Small rapidly responding catchments drain to watercourses and sewers that have historic capacity problems.
Small sub catchments encompassing the central part of Windermere have been defined to determine the extent of
the Wet Area boundaries. These sub catchments were chosen due to the number of historic flooding incidents and
because the majority of watercourses in this location are non-Main River (i.e. LLFA responsibility).
There have been historic flooding problems throughout Windermere due to inadequate surface water drainage
systems. UU’s combined
sewer County
systemCouncil
receives runoff from unofficial sources meaning that the system lacks
Cumbria
capacity during heavy rainfall
events.
New
development
Environment& Community
Services could compound this risk if surface water management
is not adequately considered.
UU
is
currently
undertaking
a study to identify the main areas of risk and potential
Local Flood Risk Management
solutions in Windermere.
Figure B.4. Windermere Wet Area
Figure B.4.
Windermere Wet Area

Specific Guidance
Similar to Keswick,
watercourses in Windermere
have been constrained by
development. Future
development may potentially
increase these problems
however, through the careful
design and innovative use
of SuDS these risks can be
minimised. Green space
should be allowed for in
development proposals to
account for surface water
flood flow pathways. UU
should be consulted on future
development in order to
align with their surface water
management plans.
Serving the people of Cumbria

CDAArea
Wet
Watercourses
Main River
1 in 30 yr sw flood
1 in 100 yr sw flood
Waterbodies

This figure includes mapping data licensed from Ordnance
Survey. (c) Crown Copyright 2012 Licence Number
100019596 Contains Ordnance Survey data © Crown
copyright and database right 2012
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Whitehaven
Justification
The topography and geology of Whitehaven results in an extensive area of flood risk from surface water and
sewer system along the Pow Beck Valley. This area would be sensitive to any additional flows as a result of future
Cumbria County Council
development. Urban extents and hydraulic boundaries have formed the Wet Area boundary.
Environment& Community Services
Local Flood Risk Management

Figure B.5. Whitehaven Wet Area
Figure B.5. Whitehaven Wet Area

Wet
CDAArea

Watercourses
Main River
1 in 30 yr sw flood
1 in 100 yr sw flood

This figure includes mapping data licensed from Ordnance Survey.
(c) Crown Copyright 2012 Licence Number 100019596 Contains
Ordnance Survey data © Crown copyright and database right 2012

Waterbodies

Figure B.6. Dearham Wet Area
Specific Guidance
Future development in the Kells / Woodhouse / Marchon area should drain west, to the sea or via an attenuated
system to Rottington Beck to the south. Disposal of surface water to the combined network should be prevented;
disposal to the foul sewer network is not permitted by UU. Upstream storage options on larger watercourses
should be investigated by the LLFA.
cumbria.gov.uk

11

Cumbria County Council

Dearham
Justification
Historic surface water and sewer flooding problems and the prospect of future development mean that surface
water management in parts of Dearham needs careful consideration through the planning system. The Wet Area
has been split along the edge of Roe Beck and includes all catchments to the south of Roe Beck.
Figure B.6. Dearham Wet Area
Cumbria County Council
Environment& Community Services
Local Flood Risk Management

CDAArea
Wet
Watercourses
Main River
1 in 30 yr sw flood
1 in 100 yr sw flood

This figure includes mapping data licensed from Ordnance Survey.
(c) Crown Copyright 2012 Licence Number 100019596 Contains
Ordnance Survey data © Crown copyright and database right 2012

Waterbodies

Specific Guidance
The historic drainage system has been inadequately constructed. Further investigations are required to fully
understand the drainage system network connections.
Before connection to the drainage system, the developer should undertake a study to understand what they are
connecting to and where it is draining. Alternatively, surface water should be dealt with on site and not discharged
into the existing system.

Serving the people of Cumbria
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2

Impacts of Climate Change

2.1 The Evidence
There is clear scientific evidence that global climate change is happening now, despite significant scepticism. It
cannot be ignored. Over the past century around the UK we have seen the sea level rise and more of our winter
rain falling in intense wet spells. Seasonal rainfall is highly variable. It seems to have decreased in summer and
increased in winter, although winter amounts changed little in the last 50 years. Some of the changes might reflect
natural variation, however the broad trends are in line with projections from climate models. Greenhouse gas levels
in the atmosphere are likely to cause higher winter rainfall in future. Past greenhouse gas emissions mean some
climate change is inevitable in the next 20-30 years. Lower emissions could reduce the amount of climate change
further into the future, but changes are still projected at least as far ahead as the 2080s.
There is enough confidence in large scale climate models to say that we must plan for change. There is more
uncertainty at a local scale but model results can still help us plan to adapt. For example we understand rain
storms may become more intense, even if we cannot be sure about exactly where or when. By the 2080s, the
latest UK climate projections (UKCP09) are that there could be around three times as many days in winter with
heavy rainfall (defined as more than 25mm in a day).

2.2 Key Projections for River Basin Districts in Cumbria
The 3 River Basin Districts covering Cumbria are:
•
•
•

North West
Solway Tweed
Northumbria

See Fig. 3 of the LFRMS.

North West

If emissions follow a medium level future scenario, UKCP09 projected changes by the 2050s relative to the recent
past are:
•
•
•
•

Winter precipitation increases of around 14% (very likely to be between 4 and 28%)
Precipitation on the wettest day in winter up by around 11% (very unlikely to be more than 25%)
Relative sea level at Morecambe very likely to be up between 6 and 36cm from 1990 levels (not including 		
extra potential rises from polar ice sheet loss)
Peak river flows in a typical catchment likely to increase between 11 and 18% Increases in rain are projected
to be greater near the coast than inland.

Solway Tweed

If emissions follow a medium future scenario, UKCP09 projected changes by the 2050s relative to the recent past
are:
•
•
•
•

Winter precipitation increases of around 11-13% (very likely to be between 2 and 26%)
Precipitation on the wettest day in winter up by around 11% (very unlikely to be more than 27%)
Relative sea level very likely to be up between 4 and 35cm from 1990 levels (not including extra potential 		
rises from polar ice sheet loss)
Peak river flows in a typical catchment likely to increase between 9 and 18% Increases in rain are projected to
be greater near the coast than inland.

cumbria.gov.uk
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Northumbria

If emissions follow a medium future scenario, UKCP09 projected changes by the 2050s relative to the recent past
are:
•
•
•
•

Winter precipitation increases of around 10% (very likely to be between 0 and 23%)
Precipitation on the wettest day in winter up by around 11% (very unlikely to be more than 24%)
Relative sea level at Tynemouth very likely to be up between 7 and 38cm from 1990 levels (not including extra
potential rises from polar ice sheet loss)
Peak river flows in a typical catchment likely to increase between 8 and 13% Increases in rain are projected to
be greater near the coast than inland.

Implications for Flood Risk

Climate changes can affect local flood risk in several ways. Impacts will depend on local conditions and
vulnerability.
Wetter winters and more rain falling in wet spells may increase river flooding, especially in steep, rapidly
responding catchments. More intense rainfall causes more surface runoff, increasing localised flooding and
erosion. In turn, this may increase pressure on drains, sewers and water quality. Storm intensity in summer could
increase even in drier summers, so we need to be prepared for the unexpected.
A warmer climate may lead to increased desiccation of damaged peatlands leading to faster water runoff and
increased sedimentation.
Drainage systems in the districts have been modified to manage water levels and could help by adapting locally
to some impacts of the future climate on flooding, but may also need to be managed differently. Rising sea or
river levels may also increase local flood risk inland or away from major rivers because of interactions with drains,
sewers and smaller watercourses.
Where appropriate, we need local studies to understand climate impacts in detail, including effects from other
factors like land use. Sustainable development and drainage will help us adapt to climate change and manage the
risk of damaging floods in future.

2.3 Adapting to Change
It is essential we respond to climate change by planning ahead. We can prepare by understanding our current
and future vulnerability to flooding, developing plans for increased resilience and building the capacity to adapt.
This approach, embodied within flood risk appraisal guidance, will help to ensure that we do not increase our
vulnerability to flooding.
Methods for deriving refined projections using climate change factors are provided in advice from the EA published
in 2011:

Adapting to Climate Change: Advice for Flood and Coastal Risk Management Authorities

Change factors quantify the potential change (as either mm or percentage increase, depending on the variable)
to the baseline. They are based on UKCP09 or research using UKCP09 data. UKCP09 provides a large toolkit of
information and data. The change factors have been developed to help RMAs use the UKCP09 information in a
timely and cost-effective way and to provide a consistent approach.
There is also guidance on climate change allowances to help planners, developers and advisors implement
the NPPF’s policies and practice guidance on flood risk. This is available for use to help prepare flood risk
assessments for Local Plans and planning applications:

Development and flood risk guidance supporting the NPPG

Serving the people of Cumbria
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2.4 Locally Available Climate Change Information on Catchments
within Cumbria
Table B.2. Predicted increase in fluvial and tidal flood levels on rivers and coastal areas because of
climate change

Local
Authority
Allerdale

CFMP
Derwent

Barrow in
Furness
Carlisle

SW Lakes

Copeland

SW Lakes

Eden

Eden

Eden

South Lakeland Kent and Leven

Location

Catchment

Change in
Level
+ 0.21m
+ 0.24m
+ 0.53m
+ 0.07m

Keswick
Cockermouth
Cockermouth
Wigton

Keswick
Derwent
Cocker
Wampool

Maryport
Workington
Barrow &
Walney Island
Carlisle
Carlisle
Carlisle
Egremont

Coastal
Coastal
Coastal

+ 0.275m
+ 0.275m
+ 0.275m

Eden
Caldew
Petteril
Ehen
Coastal
Eden
Eamont
Kent

+ 0.3m
+ 0.4m
+ 0.33m
+ 1.30m
+ 0.275m
+ 0.35m
+ 0.35m
+ 0.25m
+ 0.29m
+ 0.38m
+ 0.17m

Appleby
Penrith
Kendal
Grasmere
Ambleside
Coniston

Rothay
Rothay
Crake

Table B.2 gives an indication of the possible increase in water levels as a result of climate change. These levels
tend to be applied to the coast and more major rivers in the county. These figures are valid in relation to local flood
risk because flooding is often the result of the interaction between smaller watercourses discharging into larger
rivers and the sea.

cumbria.gov.uk

15

CCCJ/N.20601

Local Flood Risk Management
Environment and Community Services
Cumbria County Council
Parkhouse Building
Kingmoor Business Park
Carlisle CA6 4SJ
Tel: 01228 221330
lfrm@cumbria.gov.uk

