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Flooding History 
 
Keswick has a history of flooding with records dating back to the 1700s. Since then, approximately 20 
significant flood events have been recorded. Two major events occurred recently in 2005 and 2009. 
  
The 2005 event was estimated to have a 1.33% annual exceedence probability (AEP). The AEP 
describes the likelihood of a specified flow rate (or volume of water with specified duration) being 
exceeded in a given year. There are several ways to express AEP as shown in Table 1. Throughout this 
report AEP is expressed as a percentage. As such an event having a 1 in 100 chance of occurring in any 
single year will be a 1% AEP event. 
 

AEP (as percent) 
AEP (as 

probability) 
50% 0.5 
20% 0.2 
10% 0.1 
4% 0.04 
2% 0.02 
1% 0.01 
0.1% 0.001 

 
Table 1: Annual Exceedance Probability 

 
The 2005 event resulted in the flooding of numerous properties in the Millfield Gardens / Penrith Road  
area including Greta Side, and in excess of 140 properties in the Crosthwaite Road / High Hill area. In 
addition, flooding from the River Greta caused the United Utilities pumping station at Greta Grove to fail , 
causing sewage and surface water flooding to 35 properties in the Elliott Park area as well as Booths 
supermarket. Flooding to some other parts of the town, particularly in the Penrith Road area, also 
occurred due to surface water exceeding the capacity of the drainage network. 
 
The 2009 event caused flooding to 320 properties of which circa 200 were flooded from the River Greta 
and the remainder from other sources. This event had an AEP of 1.43% on the River Greta. The extent 
of flooding was also greater than in 2005 due to higher flows in the minor watercourses in the area and 
higher levels in Derwentwater. 
 
 

  







http://www.metoffice.gov.uk/public/weather/climate-extremes
http://www.metoffice.gov.uk/climate/uk/interesting/nov2009
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Figure 4: Locations of telemetry rainfall gauges in the Keswick area 
 

River and Lake Levels 
 
Keswick experienced record levels of rainfall between the 4th and 5th December 2015. This rainfall fell 
on already saturated ground following three previous storms in November, which generated more than 
twice the monthly average rainfall for November. The wet conditions exacerbated the runoff from Storm 
Desmond and produced flood levels on the Rivers Greta and Derwent that were the highest ever 
recorded, breaking records set during the 2009 floods. The levels of Derwentwater and Bassenthwaite 
Lake also significantly exceeded previous record lake levels.  
 
There are two river gauges close to Keswick on the Rivers Derwent and Greta measuring flow and level. 
The locations of these are shown in Figure 5. Other gauges within the immediate catchment record 
river/lake level only. Table 4 shows the peak flows recorded at these gauging stations on the 5 th 
December and for previous flooding events. Flows measured at both of these locations were greater 
than any flow that has been recorded previously. Telemetry became unavailable at the Thirlmere gauge 
station during the rainfall event. Although data was still recording and subsequently downloaded, the lack 
of telemetry made it impossible for local residents to monitor the event at this location. 
 

Portinscale 

Thirlmere 

Seathwaite 

Honister Pass 

Dale Head Hall 

Mosedale (Monthly storage only) 

     Telemetry rainfall gauges 
     Monthly storage only 
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Figure 5: Location of River gauges on the Rivers Greta and Derwent near Keswick 
 

Gauging 
Station 

River/ 
Waterbody 

Peak Flows (m³/s) / Levels (m) 
Estimated 

return period 
of Dec 2015 
event (AEP) 

December  
2015 

November  
2009 

January  
2005 

(m³/s) (m) (m³/s) (m) (m³/s) (m) 

Low Briery R. Greta 491 3.750 239 2.587 242 - 0.5% 
Ouse Bridge R. Derwent 395 3.891 378 3.807 196 - 0.3% to 0.1% 
Portinscale R. Derwent - 4.103 - 4.271 - - - 
Greta 
Bridge 

R. Greta - 5.348 - 4.655 - 4.367 - 

Keswick 
Campsite 

R. Greta - 4.028 E - 3.889 - - - 

Lodore Derwentwater - 4.050 - 3.948 - - - 
E = Estimated 

 
Table 4: Flows and levels recorded at the gauging stations 
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Figure 6: Recorded River Flows for the December 2015 Event.  Note Attenuation of Flows by 
Bassenthwaite 
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sediment deposited, a significant amount of woody debris and manmade objects were also transported 
downstream into the town, all of which caused a potential increase in flood risk due to reduced channel 
capacity. This debris caused blockages to the bridges and culverts, including those associated with the 
A66, within the town and wider catchment, increasing the impact of flooding by restricting flows and 
impeding conveyance of water flowing downstream, Photograph 3.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photograph 3: Damaged storm water bridge, Howrahs 

 

Overview of Flow Routes 
 
There were a number of flooding flow routes during the event as shown by Figure 10.  The details of 
these flow routes and the flooding within each of the identified areas are discussed in greater detail in 
the following sections of this report. 
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Figure 10: Map of flood flow routes* 

*The flood outline identifies the maximum extent of flooding. Not all properties within the extent area were flooded.  

        December 2015 Flood Extent  

   Flood Water Flow Path 
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Sub-area B: Low Briery 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12: Area of landslip at Low Briery 
 

 
Low Briery is located approximately 1km upstream of Keswick. This area experienced severe erosion 
during the flood event and substantial damage and destruction was experienced by the Low Briery 
Holiday Park. This included the loss of a number of static caravans which were washed downstream 
into the river. The force of water in this location was such that extensive damage was caused to the 
Keswick to Threlkeld railway path including two old railway bridges that were washed away and one 
remaining railway bridge left severely damaged. Approximately 200 metres of the path surface was also 
washed downstream. The railway path forms part of the Coast to Coast cycle route and is a popular 
multi-access trail for locals and tourists. Due to the extent of the damage, half of the route is expected 
to remain closed for up to two years. 
 
Bank erosion and landslips are evident at numerous locations within the Low Briery area including 
directly opposite the Holiday Park site and upstream of this site below the A66. A significant 
erosion/landslip feature has been identified on the left bank upstream of the Holiday Park, Figure 12 
and Photograph 5.  
 
As a result of the flood event, the river has reverted back to its original course and eroded more 
material from the base of the landslip and the river is now significantly wider in places. In tandem with 
the saturation on the eroded face, the erosion has led to failure of the river slope. The lower part is now 
over-steepened and is subject to continued erosion from the river. The slope failures have removed a 
large number of trees and high volumes of eroded material, contributing to the flooding impact on 
Keswick. 
 
 
 
 
 
 
 

New bank line 

Eroded cliff 
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Photograph 5: Erosion/landslip feature upstream of Low Briery Holiday Park 



 
 
 Cumbria County Council 
 

 

Cumbria.gov.uk             26 

Sub-area C: Forge Bridge 
 

 
Figure 13: Source of Flooding and Flood extent at Forge Bridge area 

 
This is an area of residential properties upstream of Keswick occupying both banks of the River Greta 
including Bridge House which is tied into the bridge itself, Figure 13. Forge Bridge forms a constriction 
to river flows and can cause elevated river levels immediately upstream. 
 
During December 2015, river levels exceeded the top of the bridge arch. These elevated levels flooded 
properties 6 to 9 Forge Lane on the left bank. There was also considerable damage to Forge Bridge, as 
shown in Photograph 6, from both the high water level and debris including large trees and caravans. 
Significant scouring of the river bank also occurred on both the left and right hand sides.  
 

 
Photograph 6: Forge Bridge Partially Collapsed  

 
Forge Bridge resulted in water being held back so that the upstream river level greatly exceeded that of 
downstream. Complete failure of the bridge may have had a severe impact on downstream structures 
and the town itself. It was reported by a resident that the extent of flooding in the area was much more 

 Flood extent in sub-area  

Flood water flow path 



 
 Cumbria County Council 
 

 

Cumbria.gov.uk  27 

extreme than the 2009 flood event. The flooding in this area was intensified by the failure of the weir 
located upstream of Forge Bridge which was reported to cause a 3ft wave of water. 
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Photographs 7 and 8. In some cases, very little ground remained to the rear of the property.  After the 
flood event some of these properties were declared structurally unsafe. Damage was also sustained to 
property at Toll Bar Cottage located on the downstream side of the bridge.  

 

 

 

 

Photographs 7 and 8: Scour damage to the rear of properties 
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A flood mechanism that is usually present in this area is the ponding of water on Millfield Gardens to the 
rear of the ambulance station. During this event however local residents prevented ponding by 
maintaining clearance of the drainage system.  
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Sub-area F: Brundholme Road 
 

 
Figure 16: Source of flooding and Flood Extent at Brundholme Road 

 
Flooding was observed on Brundholme Road, from surface runoff through the new development area, 
Figure 16 and Photograph 9. Surface water from the construction site was silty and this blocked the 
road gullies on Brundholme Road causing local flooding in the area. A constriction of the drainage pipe 
taking water from Brundholme road has been identified. Two properties were flooded from surface 
runoff and one property flooded as a result of surface water runoff in addition to ingress from the River 
Greta. 

 
Photograph 9: Surface water flooding through the new development area 

New 
Development 

 Flood extent in sub-area  
 December 2015 flood extent 

Flood water flow path 
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Sub-area G: Ambleside Road to Penrith Road (West) 
 

 
Figure 17: F flood extent map: Ambleside Road to Penrith  

 
This is an area of residential properties and businesses on the left bank of the River Greta, outlined by 
Greta Street, Wordsworth Street, Canister Lane, and Penrith Road, Figure 17, which acts as a key 
access route into the town. A flood defence wall runs along The River Greta and at its upstream limit, 
terminating at an area of slightly raised ground as shown in Photographs 10 & 11.  
 

  
 

Photographs 10 and 11: Left bank of River Greta where defences were outflanked 

End of 
Flood wall 

Timber 
Fence 

Rose 
Terrace 

 Flood extent in sub-area  
 December 2015 flood extent 

Flood water flow path 
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The initial cause of flooding was from surcharging of the Castlehead culvert which takes water from a 
small watercourse in the Ambleside Road area to the River Greta. Flooding was also observed in this 
location through the drainage holes at the base of the flood defence wall on Penrith Road.  Although 
non-return valves are fitted to prevent backing-up of water from the river it is thought that they were 
wedged open by debris which allowed water from the rising river to flow through the outlets and onto 
Penrith Road. Flood water from these various sources flowed down Penrith Road, flooding properties 
from Rose Terrace down to the Upper Fitz Park footbridge. 
 
In addition, surface water runoff flowed onto Ambleside Road, continuing in the direction of the River 
Greta. Surface water flooded numerous properties within the area between Ambleside Road and 
Penrith Road. It was also noted that a manhole at the junction of Penrith Road and Greta Street shown 
in Photograph 12 started surcharging prior to the river overtopping or outflanking the flood wall.  
 

 
 

Photograph 12: Manhole surcharge and flooding through drainage holes at the base of the flood 
defence wall on Penrith Road  

 

The River Greta continued to rise, eventually resulting in the outflanking of the wall at its eastern extent. 
The flood wall was not overtopped at this location, with the exception of a wave created by the access 
ramp on the left bank of Wivell Bridge, see Photograph 13. 

  

Manhole 
Surcharge 

Drainage 
holes 

Photograph 13: Wave created by the access ramp on the left bank at Wivell Bridge 
 

Wave created by Wivell 
Bridge ramp resulting in 
overtopping of the wall 
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Sub-area H: Upper and Lower Fitz Park 
 

 
Figure 18: Source of flooding and Flood Extent map at Upper and Lower Fitz Park 

 
This area is on the right bank of the river and is divided into upper and lower Fitz Park by Station Road. 
Upper and Lower Fitz Park are not defended and are intended to be used as flood plain storage during 
a flood event, Figure 18. At Lower Fitz Park, 2m depth of flooding was recorded, and at the football 
club pavilion, 0.25m of flooding was reported inside the building and 1m outside. The floodwater 
deposited mud, silts and gravels up to a depth of approximately 300-450mm across the entire park and 
caused significant damage and destruction to the park facilities, all of which were uninsured, see 
Photograph 14. Approximately 1,200 tonnes of silt was removed in the clear up.  

 
Photograph 14: Accumulation of debris in Fitz Park 

 

Mary Hewetson 
Cottage Hospital 

 Flood extent in sub-area  
 December 2015 flood extent 

Flood water flow path 
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Mary Hewetson Cottage Hospital is located to the north of the park and this is defended by an 
embankment that runs across the north-west end of Fitz Park.  A flood wall along Crosthwaite Road 
separates the flood plain area from the residential area to the west of the park, and this wall connects 
into the embankment at a flood gate, which provide access into Fitz Park. 
 
The flood embankment and defence wall along Crosthwaite Road were both overtopped despite efforts 
by the Environment Agency to bolster the defences with sandbags during the event, Photograph 15. 
There was also some seepage through the base of the vehicular floodgate at the northern end of 
Crosthwaite Road. Seepage was also observed through the flood defence wall near the upstream end 
of Crosthwaite Road, as well as further downstream. Water from these routes led to Crosthwaite Road 
being flooded from Fitz Park. Upstream headwall damage was also sustained by the Station Road 
Bridge. 
 

 
 

Photograph 15: Overtopping of the defences along Crosthwaite Road 

  





 
 
 Cumbria County Council 
 

 

Cumbria.gov.uk             38 

  
 

Photographs 16 and 17:  Riverside view of the properties and river flow between properties on 
Greta Side 

 

  
Photographs 18 and 19: Riverside view of Youth Hostel (left) and washed out footbridge resting 

on left bank abutment (right) 
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Photograph 22: Flooding at Booths store and on Main Street/Tithebarn Street 
 
Millcroft Veterinary Surgery was flooded to a depth of approximately 60mm and the Pencil Museum and 
factory buildings off Carding Mill Lane were flooded to a depth of up to 1.0m. The Co-Op supermarket 
was also flooded which resulted in its closure for subsequent months. Flood levels measured inside 
Booths supermarket were over 1.0m deep. It was reported that the entire stock was written off and the 
store remained closed until a partial opening commenced on 20 March 2016.  
 
Cumbria County Council were completing work to build a new surface water pumping station for Elliott 
Park. During the construction work, Cumbria County Council contractors had temporary pumps on site. 
These pumps were operated until they were overwhelmed by floodwater. Flood levels at Elliott Park 
reached approximately 0.9 to 1.2m and houses on Riverside Court and Elm Court flooded to a depth of 
approximately 1.2m. 
 
Local residents reported that the onset of flooding was rapid with flood water entering Elliott Park at 
15:05, water was observed flowing over the embankment crest from Elliott Park side onto the floodplain 
by 15:25. The water level on the floodplain downstream of Elliott Park at the Rugby Football Club was 
reported to be significantly lower than the level within Elliott Park.  It is therefore felt that in this incident, 
as was the case in the 2009 flood event, the embankment acted as a barrier to flow and impounded 
water in Elliott Park, exacerbating the impacts of the flooding to the area.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photograph 23: Flooding level differences at Elliott Park 
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Foul water and sewage was reported rising up though toilets and sinks in Elliott Park and residents 
could not access properties for two days following the event due to the trapping of flood water behind 
the flood embankment which had to be pumped out by the Fire & Rescue Service.  
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Photograph 24: Flooding at Keswick Rugby Club 

 
In the latter stages of the flood event, flood waters were reported to overtop the flood defence 
embankment resulting in a flow of water from the Elliott Park side of the defences on to the rugby 
football club ground. 
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Sub-area L: High Hill and Crosthwaite Road 
 

 
Figure 22: Source of Flooding and Flood Extent at High Hill 

 
This area is on the right bank of the River Greta and includes properties alongside Crosthwaite Road, 
Limepots, Glebe Close, and the area to the south of High Hill road, Figure 22. There is a flood defence 
wall along the right bank of the River Greta bounding Crosthwaite Road and High Hill. The section 
along High Hill includes glass panel sections to maintain views of the river.  There is also a flood 
defence embankment to the rear of the properties on High Hill road to protect against flows from the 
River Derwent. 
 
It was reported that flooding to this area started at the flood wall on High Hill road, where it was 
overtopped immediately upstream of Greta Bridge where the glass panels finish, Photograph 25. Initial 
overtopping along High Hill Road was observed at around 12:55 on 5th December. As river levels 
continued to rise, significant overtopping of the defences was observed (Photographs 27-29). Here, 
floodwater scoured out stone pitching on the defended side of the defence along with a section of 
footpath approximately 10m long, Photograph 26. Residents on High Hill Road reported that soon after 
this the flood embankment on the River Derwent flood plain to the rear was overtopped. The flooding to 
these properties is therefore understood to be from both rivers. 
 
Flooding along Crosthwaite Road initially commenced at 14:20 from overtopping of the embankment 
immediately north of the floodgate (Photographs 30 and 31). The dropped level of wall, where the river 
turns to run parallel with Crosthwaite Road, was also reported as a susceptible low point. Seepage was 
observed through the base of the floodgate and through the flood defence wall further south on 
Crosthwaite Road.  As river levels continued to rise, the flood defence wall was overtopped along its 

 Flood extent in sub-area  
 December 2015 flood extent 

Flood water flow path 
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length in the Crosthwaite Road area at around 15:00 (Photograph 33). The flood defence wall and 
embankment were also overtopped leading to flooding from Fitz Park, Photograph 32.   
 
 

  
 

Photograph 25 and 26: Flooding at High Hill Road - Floodwall first overtopped where glass 
panels finish (left) and scoured footpath (right) 
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Photograph 27: Overtopping of flood defences on High Hill Road 

 

 
Photograph 28: Overtopping of flood defences 

on High Hill Road 

 
Photograph 29: Overtopping of flood defences 

on High Hill Road 
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Photograph 30: Crosthwaite Road flood 

defence wall 

 
Photograph 31: Crosthwaite Road flood 

defence embankment that was overtopped 
 

 
Photograph 32: Overtopping of flood defences 

on Crosthwaite Road 

 
Photograph 33: Overtopping of flood defences 

on Crosthwaite Road 
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Environment Agency.  The minor damage experienced does not compromise the standard of protection 
offered by the flood risk management scheme to Keswick. 
 
Prior to, during, and following the flood event the Environment Agency have been in close contact with 
the Keswick Flood Action Group (KFAG) and have corresponded with numerous residents of Keswick 
to provide support, advice and guidance. The Keswick Flood and Emergency Recovery Group 
(KFERG) activated the Keswick Community Emergency Plan and set up a control centre in Keswick 
Town Hall Chambers, which helped co-ordinate the multi-agency response and volunteers in the town. 
 
As well as attending site meetings at the request of KFAG and local residents, the Environment Agency 
also attended a Multi-Agency public drop-in event on 22nd January, and a Flood Fair on 1st February.  
Further public consultation and engagement events will be held, going forward, to provide ongoing 
support, advice, and guidance to the Keswick community. 
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Environment Agency 

Investigate if Derwentwater 
and Bassenthwaite Lake 
levels can be managed 
differently to reduce flood 
risk creating additional 
storage to benefit both 
Keswick and downstream 
settlements. 

March/April 2017 

Environment Agency 
Investigate potential for 
attenuation possibilities 
upstream of Keswick. 

March/April 2017 

M
ai

nt
en

an
ce

 
 

County Council, United Utilities 
and Allerdale Borough Council 

Review and investigate 
drainage and sewerge 
systems to better 
understand where 
improvements are required. 

2016/17 
 

Environment Agency and 
Cumbria County Council 
 

Review outfalls to the River 
system within Keswick, and 
ensure all outfalls are sealed 
with flap valves or non-
return valves to prevent the 
defence scheme being 
compromised. 

Complete 

Environment Agency, United 
Utilities and Cumbria County 
Council 

Complete on-going 
inspections and repairs to 
assets, which may have 
been damaged during the 
flood event. 

Complete 
 

Environment Agency 
Continual monitoring of 
gravel build up within the 
River Greta.  

Ongoing 

S
tr

en
gt

he
ni

ng
 D

ef
en

ce
s 

 

Environment Agency  

Review modelling data to 
ensure that models for the 
Derwent catchment reflect 
real conditions as accurately 
as possible, and use this 
information to make any 
improvements to the flood 
warnings service. This will 
also be used to inform future 
investment plans. 

March/April 2017 

Environment Agency 

Review scheme 
performance and consider 
what worked well, and 
where improvements to 
defences are required 
including Penrith Road. 

December 2016 
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incorporated within the 
Keswick Strategy 2006 and 
Project Appraisal Report 
2010 

Environment Agency 

Work with partner 
organisations wherever 
possible to reinstate 
infrastructure including 
walk/cycleway bridges within 
the Greta gorge with the 
Lake District National Park 
Authority. 

Ongoing 

 
* The Cumbria Local Resilience Forum includes emergency services, Local Authorities, Cumbria 
County Council, Environment Agency, Maritime Coastguard Agency and health agencies along with 
voluntary and private agencies. Under the Civil Contingencies Act (2004) every part of the United 
Kingdom is required to establish a resilience forum. 
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Term 
 

Definition 
 

Overland Flow Flooding caused when intense rainfall exceeds the capacity of the 
drainage systems or when, during prolonged periods of wet weather, the 
soil is so saturated such that it cannot accept any more water. 

Residual Flood Risk The remaining flood risk after risk reduction measures have been taken 
into account.  

Return Period The average time period between rainfall or flood events with the same 
intensity and effect.  

River Catchment The areas drained by a river. 

Sewer flooding Flooding caused by a blockage or overflowing in a sewer or urban 
drainage system. 

Sustainability To preserve /maintain a state or process for future generations 

Sustainable drainage 
system 

Methods of management practices and control structures that are 
designed to drain surface water in a more sustainable manner than some 
conventional techniques.  

Sustainable development Development that meets the needs of the present without compromising 
the ability of future generations meeting their own needs. 

Sustainable Flood Risk 
Management 

Sustainable Flood Risk Management promotes a catchment wide 
approach to flooding that uses natural processes and systems (such as 
floodplains and wetlands) to slow down and store water. 

Topographic survey A survey of ground levels.  

 

Tributary  A body of water, flowing into a larger body of water, such as a smaller 
stream joining a larger stream.  

Watercourse All rivers, streams, drainage ditches (i.e. ditches with outfalls and capacity 
to convey flow), drains, cuts, culverts and dykes that carry water. 

Wrack Marks An accumulation of debris usually marking the high water line. 

1 in 100 year event Event that on average will occur once every 100 years. Also expressed as 
an event, which has a 1% probability of occurring in any one year.   

1 in 100 year design 
standard 

Flood defence that is designed for an event, which has an annual 
probability of 1%. In events more severe than this the defence would be 
expected to fail or to allow flooding. 
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Appendix 2: Additional information from the community 
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https://www.gov.uk/sign-up-for-flood-warnings
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https://www.gov.uk/government/publications/flooding-what-to-do-before-during-and-after-a-flood
https://www.gov.uk/government/publications/flooding-what-to-do-before-during-and-after-a-flood
https://www.gov.uk/government/publications/riverside-ownership-rights-and-responsibilities
https://www.gov.uk/government/publications/riverside-ownership-rights-and-responsibilities
http://www.legislation.gov.uk/ukpga/2010/29/contents
http://www.legislation.gov.uk/all?title=water%20resources%20act
http://www.legislation.gov.uk/all?title=land%20drainage%20act
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