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Executive Summary -

Over the past 10 years Torbay Council has been directly affected by forty-four separate significant
weather related incidents, ranging from widespread coastal flooding, to fallen trees, lightning
strikes and snow and ice disruption. The recorded cost to Torbay Council for these incidents stands
at a conservative £750,000, accounting only for emergency provisions, repairs to damaged
infrastructure and third-party insurance claims. The cost throughout the community though

extends much further with a single event identified to have cost over £1 million to local businesses.

This Local Climate Impact Profile has investigated a number of weather events as reported in local
media and subsequently sought to assess and quantify the impacts they have upon Torbay Council.
By trawling local news sources a thorough record of weather events and their consequences was
compiled, which were subsequently discussed with relevant staff throughout the council to identify

the impacts and consequences upon departments.

These figures, and the qualitative results behind them, emphasise the importance of identifying our
vulnerabilities to weather today and using these to plan ahead in order to minimise the expense

and damage of future climate change.

Whilst Torbay Council has been shown to be vulnerable to the impacts of weather upon its assets,
staff and service delivery, it has also been identified that Torbay Council is taking significant steps
to work towards addressing these risks based upon the present and the future climate. Several
important and sometimes pioneering examples of adaptation have been revealed in certain areas
of the council, however in order to ensure that is fully resilient and prepared for the impacts and
opportunities of climate change, this sort of action needs to be proliferated throughout Torbay

Council’s services and the risks managed accordingly.



Introduction

What is a Local Climate Impacts Profile?

The Local Climate Impacts Profile (LCLIP) is an important exercise to help Torbay develop its understanding
of our vulnerability to present day weather. It seeks to highlight significant weather events and their

consequences upon the council and its services, and accordingly reveal how prepared we are to respond.

By developing an understanding of how Torbay is already affected by weather, we can begin to consider the
nature and impact of weather in the future. The LCLIP is an appropriate and important early step to ensure

that Torbay is prepared and well-positioned to deal with future changes in its climate.

Future changes in climate

The evidence for a future change in climate has become well . .
There is very high

established; the Intergovernmental Panel on Climate Change BEGitai6lzaels esi-ty =al=

concluded in its Fourth Assessment Report in 2007 that a 0.74°C  [lsieie s S NERERaEte R he
offect of human

increase in global average temperature was observed over the EEREEEEeER T NS ie s 1750

has been one of
warming.

past century, and stated with ‘very high confidence’ that human

activities are the main cause of this increase through the

releasing of greenhouse gases, such as carbon dioxide (CO,).

Whilst Torbay is committed to reducing its emissions (mitigation) of these gases through our Climate

Change Strategy for Torbay and Carbon Management Plan, a time lag of thirty years exists between the

release of emissions and their resultant impact upon the climate. This means that due to our historical
emissions we are locked into unavoidable change until at least 2040. Torbay is seeking to ensure that it is

prepared for this change.

The latest climate projections for Torbay point towards increasingly hot and dry summers, and warmer,

wetter winters. Whilst the amount of rainfall received each year will remain relatively unchanged, it is likely


http://www.torbay.gov.uk/climate-change-strategy.pdf
http://www.torbay.gov.uk/climate-change-strategy.pdf
http://www.torbay.gov.uk/carbon-management-plan-sip.pdf

to be concentrated into more frequent, intense storm events. Particularly relevant to Torbay also is a

predicted continued rise of relative sea levels.

Policy Context

Local authorities have great potential to address the impacts of climate change in their communities, this

work ensures that we do this.

In “A Climate Change Strategy for Torbay” a commitment is made to ‘help minimise the economic, social
and environmental cost of climate change in the Bay by facilitating Torbay’s adaptation to the likely impacts

of inevitable climate change.’

This commitment is in line with local performance frameworks set by central government, notably the
national performance indicator on adapting to climate change (NI188). This indicator defines a four-stage

process for climate change adaptation on which Torbay Council is making good progress:

1. - Making a public commitment to adapt

2. -Undertaking a climate change risk assessment of service delivery, infrastructure and local
communities

3. - Developing an action plan to address the identified risks.

4. - Implementing and monitoring action plan.

Torbay Council is currently positioned at Level 1 demonstrating public commitment to identify and manage
climate related risk by undertaking a local risk-based assessment of significant vulnerabilities and

opportunities to weather and climate, both now and in the future.

Purposes and aim of the LCLIP

The LCLIP process as a methodology has been developed by the United Kingdom Climate Impacts
Programme (UKCIP) with the primary purpose of raising understanding and awareness of current

vulnerability to weather events, and in doing so to pursue progress on NI188.

Accordingly this LCLIP will produce the following outputs:

O Raise awareness of climate change adaptation



O Produce a database of weather events and impacts
O Understand Torbay Council’s vulnerability
O Demonstrate examples of adaptation and resilience

O Promote management of climate change as a risk



Methodology -

This study has followed a methodology developed by the UK Climate Impacts Programme to assist Local
Authorities in securing progress against NI1188: Adapting to Climate Change. The LCLIP is predominantly a
data gathering exercise, consolidating and analysing frequently disparate and fragmented data into an

evidence base that can be used by the council to support adaptation work.

Media Trawl

The initial stage is concerned with gathering information about the various weather events that have
occurred in Torbay over a 10 year period leading up to December 2009 when the research was conducted.
In order to gain this information, a trawl of media sources was conducted searching for keywords (e.g.

weather, rain, storm, flood etc.) to find articles relating to the impacts of weather.

The majority of articles* were uncovered from Torbay Library Services’ Library Studies Index’ which holds
records of the local paper, The Herald Express, in a detailed microfilm archive. The articles were then
analysed for information relating to the impacts of weather events, and a spreadsheet of events, impacts

and consequences compiled.

It is important to note at this stage that the media trawl cannot be deemed to be fully representative or
inclusive of all weather events that have occurred in Torbay over the past 10 years. The media is a useful,
but not exhaustive, source of this sort of date due to its focus on the impacts on people and places that
generate public interest. Conversely, minor events or continual ones where the impacts are spread out
over time will tend to be missed by the local media and thus may skew the results slightly. This method
does however provide a solid indication of the types of events that have occurred in Torbay and the impact

that they have on the area and on council services.

! While the majority were found in the Herald Express, other sources were used for some details. These were BBC
News Online (www.bbc.co.uk/news), Times Online (www.thetimes.co.uk) and The Western Morning News.
2 Available at: http://www.torbay.gov.uk/apps1/LocalCardindex



http://www.bbc.co.uk/news
http://www.thetimes.co.uk/
http://www.torbay.gov.uk/apps1/LocalCardIndex

Interviews & discussions -

With a comprehensive record of events and impacts created, the second stage is concerned with uncover
the consequences and costs they have for Torbay Council. Interviews and discussions with relevant staff
were conducted exploring in further detail the particular events and to gain an insight into the

consequences for various services and responses.

As results of these discussions, sources of data were uncovered that helped towards quantifying events in
terms of person hours, costs and reputation. Where available, a variety of invoices, records and reports
were collated to begin to assess these in detail. For example, invoices from Highways Management
detailing works conducted prior to and in the wake of events were searched and quantified, while records

of Insurance Claims from the council revealed where claims had been made in response to a weather event.

Through these methods a comprehensive record of weather events over the past 10 years was formed, in
addition to a detailed understanding of the response to such events and the impact they have on the
council both in terms of resources and service delivery, all of which will be analysed throughout this

document.



Torbay’s Weather & Climate -

Weather versus Climate

Weather and climate are often viewed as synonymous; however, whilst they are linked there are crucial

differences to recognise.

Weather refers to the day-to-day conditions occurring at a particular time and place, such as sunshine or
rain. In contrast, climate is defined as the average weather over a given period of time, typically 30 years.

Climate change will result in changes in both the extremes and the averages that define our current climate.
The Local Climate Impacts Profile considers the occurrence and impacts of weather in the past and present;

it does not seek to look at the impacts of future climate change. It is however important to consider and

understand Torbay’s current climate®

Torbay’s Climate

Temperature

Torbay experiences temperatures considerably higher than the
national average due in part to its coastal location with the seas
surrounding Torbay being the warmest in the UK (mean

temperature of 11-12°C).

The average annual mean maximum air temperature is 14.2°C,

Average Value (*C)
notably higher than the national average of 13.1 °C. July and I 105-12
© |10-105
i ienci 8.5-10
August are typically the warmest months experiencing average 1995
maximums of 20.6°C and 20.4°C respectively. © Grown copyrioh -9

3 Statistics are based upon the nearest weather station at Teignmouth situated 8 miles to the north and are
recorded from 1971-2000.



February is typically the coldest month of the year with an average minimum temperature of 3.5°C. Torbay
also remains considerably milder than the national average throughout the year with an average minimum

temperature of 8°C, compared to 5.6°C nationally.

These milder temperatures owe much to Torbay’s coastal location. Since the sea as a liquid is less dense
than land, the sea heats to a greater depth so accordingly takes longer to heat up than the land. Once
warmed though it retains its heat for longer. The effect of this for Torbay is the creation of a more equable

climate typified by milder winters.

Sunshine

Torbay receives significantly high amounts of sunshine, owing to its
coastal location in the south-west. The prevailing South-Westerly
winds keep cloud cover moving across the region, while its coastal

location limits the build up of convective cloud cover. Torbay receives

a total of 1710 sunshine hours every year, almost 18% more than the

national average. Average Value (hours)

| 1650 - 1850
11600 - 1650
_ , , , , 11500 - 1600
The sunniest month is July with 228.8 hours, while December, with [ 1450 - 1500

B 1300 - 1450

55.8 hours, is the dullest as winds from the Atlantic and the seas © Crown copyright

surrounding Britain bring high humidity resulting in frequent low-lying cloud. -

Rainfall

Total rainfall in Torbay is above average for the UK receiving around

850mm each year, compared to a national average of 838mm. It does

however experience rainfall on fewer days than average, with 123.7

days a year received 1mm or more of rainfall. Average Value (mm)
1800 - 2600
| 1400 - 1800
| | 1200- 1400
. I 900 - 1200
Crown copyright I 600 - 200
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Sleet and Snowfall

As a result of its milder winters, Torbay typically receives relatively few
days of sleet and snowfall, consistently receiving less than 10 days

worth each year.

Lying snow is not a frequent occurrence in the Southwest and Average Value (days)

I 30- 50
accordingly, Torbay typically experiences 5 days or less per year, and I 20- 30

[ 115-20
approximately a third of all years between 1971-2000 experiencing [ ]10-15

| 0-10

none at all. © Crowm copyright

Torbay’s Future Climate — UKCP0O9 climate projections

Whilst this project does not seek to attribute the occurrence of recent weather events to climate change, it
is important to consider what Torbay’s climate is most likely to be in the future, and accordingly what effect
this is likely to have upon the frequency and magnitude of future events. As a succinct example, how will a

climate projection of more intense periods of heavy rainfall affect the risk of surface-water flooding.

UKCPOQ9 is a set of UK climate projections developed to help understand what our future climate will be like.
They are based on the latest climate science developed by a range of partners including the MET Office and
aim to provide evidence for organisations to explore and plan for likely changes in climate. Climate
projections are calculated for 15km squares across the UK allowing us to extract a unique localised

prediction for Torbay’s future climate.*

“ All predictions are extracted from the UKCP09 dataset as the most probable outcome based upon a ‘medium
emissions’ scenario (corresponding to IPCC SRES A1B scenario). Succinctly, this scenario assumes rapid economic
growth, a global population that peaks mid-century then steadily declines, and the rapid introduction of new and
more efficient technologies. Failure to accomplish these would push towards a high emissions scenario with more
dramatic changes in climate.

11



Warmer, drier summers
Torbay looks set to experience warmer, drier summers (June, July, August). The average temperature is
expected to rise by 1.56°C by 2020 and as much as 3.95°C by 2080. In absolute terms, this equates to an

average summer temperature of 16.96°C by 2020 and 19.35°C by 2080.

In line with this, mean maximum temperatures are also set to increase. The warmest month, July, will

increase from its present mean maximum temperature of 20.6°C to 21.8°C by 2020 and 24.2°C by 2080.

2020s 2050s 2080s

I i = i
: _ Change A ey mean
] 1 1

temperature (°C) Medium emissions

These warmers summers will also be significantly drier. Rainfall is likely to decrease significantly during
summer months falling by 16% by 2020 and 39% by 2080, this amounts to an average of 1.8mm/day by
2020 falling to just 1.3mm/day by 2080.

2020s 2050s 2080s

_ ] | \ ! _ Change in summer precipitation
] i | i

-70 -50 -30 10 0 10 30 50 70 (%) Medium emissions
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Milder, wetter winters
Alike the summer, winters (December, January, February) in Torbay will also get warmer. Mean

temperature will increase by about 1.3°C by 2020 and 2.8°C by 2080 to an average winter temperature of

6.6°Cin 2020 and an even milder 8.1°C by 2080.

2020s

2050s

10

2080s

Change in winter mean temperature

(°C) Medium emissions

There will also be an increase in precipitation increasing by 6% by 2020 and 16% by 2080. In real terms, this

equates to 433mm of precipitation over the winter period by 2020, increasing to 462mm by 2050 and

476mm by 2080.

2020s

2050s

o

=10 0 10 30

50

70

2080s

Change in winter precipitation {%a}

Medium emissions
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Increased frequency of weather events

As well as a changing climate, Torbay is also likely to experience a more extreme climate, marked by an
increased frequency of events such as heatwaves, storms, intense periods of rainfall and tidal surges. The
wettest day of winter for example will receive 14% more precipitation by 2080, while the temperature on

the warmest day in summer 2050 will be 2.5% higher than the present day.

Sea level rise
Over the course of the next century, sea level is predicted to be a key issue as a result of a changing climate.
Sea level rise will occur throughout the United Kingdom but will be particularly significant in the South of

England.

Torbay is likely to experience sea level rise of 10cm by 2020 and almost 50cm by 2100. Such an increase

will have a significant impact upon Torbay’s coastline.

Predicted sea level rise for Torbay
50cm
- /
. /

10cm //
Ocm A T T T T T T

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
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Torbay’s Future Climate — challenges and opportunities

Avoiding the worst effects of climate change is likely to require a 60-80% reduction in carbon emissions by
2050; continuing to reduce these is vital. Due to our historical emissions we are still likely to face significant
change and so it is also necessary to adapt and to be prepared for both the challenges and opportunities of

a changing climate.

Of particular significance, the combination of rising sea levels and increasing frequency of heavy rain and
storm events will put Torbay at greater risk of flooding while warmer summers also pose a challenge with
heatwave events set to become more frequent, a risk particularly significant for Torbay’s prominent elderly

population.

There are also a host of opportunities ranging from the introduction of new varieties of flora and fauna, to
the creation of jobs. Torbay’s changing climate is likely to lead to an extended, more reliable summer
season with opportunities for an extended night-time economy, and perhaps most significantly an extended

tourism season with corresponding economic growth.

Adapting means planning for what changes need to be made and when, based on predicted risk. Some
degree of climate change is inevitable; it is about changing systems and the way people and organisations
operate to ensure Torbay is in the best position possible to deal with the challenges of a changing climate

whilst maximising the opportunities it presents.

15



Weather events & impacts -

Occurrence of weather events

A total of 44 weather impacts were found over the study period through the media trawl. The most
common weather impact was surface flooding with 20 separate instances being reported, closely followed
by wind damage, of which 13 such instances were found. Coastal flooding was reported 4 times (though it
is important to note that breaches of the sea wall are more frequent), while instances of lightning strikes
and pollution occurred twice each with one landslip reported, and two particularly severe instances of cold

weather.
It is important to note the absence of more prolonged weather impacts, most notably drought/heatwaves

and erosion. Such events are typically less visible and their gradual nature is most likely to lead to their

absence from media reporting.

16
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As is evident in Figure ** the majority of flooding events occurred in the autumn months with 20 events
(46%) occurring during September, October and November. Weather impacts were evenly distributed
between Winter and Summer with 10 occurrences each, while Spring was the least active season for

weather events with just three instances during the months of March, April and May.
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H Pollution

H Lightning strike

m Cold/Snow/Ice

® Flood (Coastal)

B Wind damage

B Flood (Surface)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Dec

Location of weather events

Figure ** displays the distribution of the weather events across Torbay with the majority of events situated
within the two main urban centres of Torquay and Paignton. One reason for this is that in these more
densely populated areas a weather event is more likely to cause a greater impact upon people and

property.

Further to this, owing to the fact that a majority of the events are flooding events, it is readily apparent in
combination with Figure **, that these events are focused in recognised Flood Zones, with only a couple
occurring outside these zones. Other types of weather events are again concentrated in urban areas,

however are more distributed across the Bay.
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Date

May 1999

Oct 1999
Aug 2000
Dec 2000

Jun 2004

Oct 2004

Oct 2005

Nov 2005

Nov 2005
Dec 2005

Jun 2006
Aug 2006

Weather event

Two heavy thunderstorms

Heavy rain (50mm in 1 hour)
High tide

Torrential rain

Heavy rain (50mm)
80 mph winds

Heavy rain (up to 50mm)

4.9m high tide + 1m surge
45mph SE winds

Heavy rain (25mm)

Torrential rainfall

Heavy rain (10mm)

Heavy rain
High tide

Heavy rain

Heavy rain

Impacts

Flooding

Flooding
Flooding
Flooding

Flooding

Flooding

Flooding

Flooding

Flooding
Flooding

Flooding
Flooding

Consequences

Damage to shops and stock

Road surfaces washed up

Twenty shops flooded

Basement flats flooded with sewage

Basement flats flooded with 3 feet of water

36 domestic & business flood incidents

Three major roads flooded

Rainwater and sewage flooded basement flats
Roads in Torquay hit by flash floods

Commercial & domestic flooding
Paignton-Newton Abbott railway line closed

Bus services cancelled and cars swept down roads
Minor surface water flooding

Tree falls damaging property and blocking roads
Two feet flooding and sewage in homes

Roads flooded and blocked with fallen trees
Minor landslips

Two to three feet flood and sewage water in
domestic and commercial properties

Three feet flooding in homes

Fire station and businesses flooded with six inches of

water and sewage
Shops flooded and lost power supply



Dec 2006

May 2007

Aug 2007

(50mm - 25mm in 1 hour)

Heavy rain
Strong winds

Heavy rain

Heavy rain
(50mm in 5 hours)

Flooding
Flooding

Flooding
Pollution

Roads flooded, manhole covers lifted, roads
damaged.

Seven properties flooded and damaged

School forced to close as wind damages architectural
feature rendering it ‘unsafe’

Six basement flats flooded

Man died as a result of fighting floods

17 shops, 16 properties and Town Hall flooded
Roads and paveways lifted

Torbay beaches closed
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Date

Sep 2000

Oct 2000

Jan 2001

Oct 2002

Oct 2002

Jan 2004
July 2004

Aug 2004

Jan 2007

Weather event

Lightning strike

Excessive rainfall

80mph winds

Rain
50mph winds

Storms

Tornado

70mph winds
60mph winds

Lightning strike

Storms

R~ STORMS

Impacts

Flooding
Wind Damage

Storm Damage
Landslide

Storm Damage
Flooding

Wind damage

Wind damage
Flooding
Wind damage
Flooding

Fire

Heavy rain
60mph winds

Consequences

Split 120 year old tree at Torbay Hospital
Knocked out electrics for 12 homes in Chelston
Flooded property, Brixham Town Hall & shops
Tree falls on roads and property

350 homes without power

Sea-roads closed. Two vacant vehicles swept away
Paving slabs lifted and minor sea wall damage
Beach huts smashed, cliff landslide blocking beach
and footpath

Ten beach huts damaged

Road flooded leading to school coach crash
Severe damage to properties, street lamps and
telephone junction box

Trees felled and debris littering roadways

15 trees felled some blocking roads

Minor flash flooding on some roads

Fallen trees and minor flash floods block roads
Power outages in Torquay

Lightning causes power surge and causes fire
19 residents evacuated

Trees fall across railway line and roads

Heavy disruption to road and rail travel

Phone lines cut off in Brixham

24



Mar 2008 Storms

Sep 2008 | Storms

82mph winds

40-50mph winds
Heavy rain (15mm)
Flooding
Pollution

Garage roof torn off crushing two cars
Scaffolding torn down blocking town centre road
Many large tree branches block Torbay’s roads
Trees ripped from ground

Seafront road closed and beach steps torn away
Minor surface water flooding

Beaches closed off

25



Date Weather event

Feb 2009 Ice & Snow

Dec 2009 Rainfall leading to ice

* ICE & SNOW

Impacts
Low temp (-2°C)
Snowfall (75mm)

Low temp
Ice

Consequences

One school closed

Refuse collections slightly disrupted

Rainfall washed away grit from road surfaces and
set as black ice

Traffic incidents around and leading into Torbay
Dramatic increase to hospital intakes

Refuse collections disturbed

Torbay libraries forced to close

Buses unable to access town centre
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65 properties, mostly domestic, were flooded either internally or externally as the floodwaters rose.
Many residents, some elderly, were affected, with many having to evacuate their homes, and many

making insurance claims.

In Brixham:
A 68 year old man died as a result of his efforts to tackle the flooding in his home in Brixham where

30 properties, including the Fire Station were affected by the flooding.

Throughout Torbay, there was widespread disruption travel as 90 public highways were flooded - many
made almost impassable - leading to widespread traffic lasting well into the evening. Public transport was
also severely affected, largely owing to the fact that 95% of Stagecoach’s local bus services run along Fleet
Street.

Furthermore, as a precautionary measure all of Torbay’s beaches were closed for fear of contamination

advising the public not to bathe in the waters ‘until further testing results are confirmed’.

What was the response from Torbay Council?

The first report of flooding came into Torbay Direct Services at 1120, with many more following throughout -
the morning and afternoon reporting over 100 incidents throughout Torbay. -
Torbay Council’s Highways, Drainage and Direct Services staff responded immediately to the requests -

seeking to ameliorate the situation. -

Initially, the response was to prevent further spread and damage from floodwaters, assisting residents, -
sandbagging vulnerable locations to prevent (further) flooding, installing warning signs and creating -
diversions for flooded roads, before later proceeding to replace manhole covers, clearing blocked road -

gullies cleaning up the damage once floodwaters subsided. -

Elsewhere, the Beach & Amenities Team at Torbay Council acted quickly to take the decision to close all -
Torbay beaches. An Environment Agency officer contacted the council to ensure understanding that ‘any -
storm discharges could contain sewage material that could be washed into the sea close to local bathing -
waters.” Torbay Council took the decision to respond by erected warning signs on all beaches, before -
striving to ensure the beaches were tested by the Environment Agency to be re-opened in time for the Bank -

Holiday weekend. -
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residents and remained in the area on standby until 7am the next morning awaiting the onset of the next

high tide.

How was Torbay Council affected?

Torbay Council was heavily affected by the storms; while the aforementioned Town Centre Flooding of
August 2007 caused greater damage to residents and businesses, the storms of October 2004 had by far the

greatest impact upon the Council.

In terms of the immediate and continuing response to the events from Highway Services in arranging and
maintaining the sea-front road closure and distributing sandbags, a total of 52 staff over a 6 day period
were required for a total of 685.5 man hours. In combination with the cost of materials and the use of

vehicles, this response costs the council £25,241.

Damage to the Torbay Council owned parks amounted to a massive financial impact with countless repairs

required across seven parks. Worst hit was Youngs Park in Goodrington where the promenade required re-
cementing, 4,360m° required resurfacing and 426m> required full reconstruction in addition to the removal
and replacement of fencing, railings and lighting columns: the repair bill amounted to £86,328. Other parks
were damaged in similar ways contributing to an overall bill of £180,240 to repair the seven parks from the

damage caused by the storms.

The cost of damage to the beaches was also significant as repair and replacement of council-owned beach
huts, chalets, portakabins and beach railings was required. Across four separate beaches, 26 timber chalets
were damaged, 20 wooden beach huts required replacement, 15 concrete chalets were damaged beyond

repair and one portakabin was destroyed. The resulting repair bill amounted to £55,500.

Further to the damage to the beaches, the sea defences across Torbay were subject to damage.
Considering the sheer power of the storm, the sea walls across Torbay stood against the wave very well,

however, there was inevitable widespread damage as a result.

Whilst exact figures of the repairs were unable to be uncovered, it was ascertained that the entire Coastal
defence budget of approximately £30,000 was exceeded as a result of responding to the event as sections

of sea wall were replaced and repaired.
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The majority of the costs of this event were paid for by Torbay Council, with a relatively small segment
rebated through a successful insurance claim of £32,002. An application was made by the Finance Team for
aid from the central government Bellwin Scheme of Emergency Financial Assistance to Local Authorities,
however this was unsuccessful as the total costs failed to exceed the threshold (£320,966) to qualify for

assistance.
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An unprecedented 65 incidents were reported to Torbay Police while Torbay Hospital’s casualty
department had dealt with 177 patients within just 5 hours, though fortunately none were seriously
injured. Torbay Hospital set up a minor injury theatre in their day surgery unit to look after the increased
number of minor incidents, while Mount Stuart Hospital in Torquay was forced to cancel non-priority

operations in order to cope with the influx of pedestrians who fell on the ice.

Elsewhere, postal deliveries were heavily disrupted as vans and staff struggled to navigate the Bay and
throughout the Bay employees struggled to get to work as roads became blocked, and public transport
struggled. Buses were unable to get into the town centre which also meant a slow start for traders in

Christmas shopping hours.

What was the response from Torbay Council?

Torbay Council’s initial response had been of a preventative nature, full caution had been taken to grit the
roads and paveways in anticipation of the adverse weather. Six gritting crews worked throughout the night
to ensure all major routes were covered. Of the 345 miles of roads in Torbay, 112 miles were routinely

treated with precautionary salting.

Once it became evident that extreme circumstances of weather had affected the gritting’s efficacy,
Highway teams acted to assist further re-gritting areas, delivering salt, filling grit bins and helping residents

move vehicles.

Torbay Council’s Street wardens worked supportively in partnership with the Leonard Stocks Centre to
support homeless and vulnerable people across the Bay, while Park Wardens acted preventatively warning
children to keep off icy ponds preventing any accidents. The Security Team operated in co-operation with
Health Care Staff, transporting staff in 4x4s to ensure they were able to attend emergency appointments

around the Bay.
How was Torbay Council affected?

Torbay Council was affected in a variety of ways, being forced to act rapidly to protect both employees and

residents.
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In terms or its manual response to the event, the gritting and salting of highways in the run up and wake of
this particularly event was a huge operation; the Highways Team worked throughout the day and night to
grit as many of the roads as possible. The total expense of this preventative operation amounted to
approximately £49,500, while a further £1,075 was spent responding to individual localised events, such as

distributing salt and aiding residents.

Refuse Services across Torbay were disrupted as the large vehicles struggled in the conditions. Collections
were delayed, worsened by the onset of the Christmas period, meaning a relatively widespread backlog

occurred.

Elsewhere Torbay Council’s library services in Torquay, Paignton Churston and Brixham were forced to close

due to the icy conditions and in some cases a shortage of staff.

Perhaps one of the most significant, and almost certainly most publicised impacts in local and national
media, was the impact on staff working hours. Many employees were unable to commute to their
workplaces, while yet more were forced to stay at home to look after children as schools across the region
closed. Some staff were able to overcome this by using Torbay Council’s Citrix Access Gateway to

successfully work from home, however those without access were unable to work.

Human Resources as unable to keep a central record of how many working hours were lost during the
events, largely due to the fact that individual Managers are responsible for their own team’s working hours
and accordingly how they reacted to absences, whether marking them as annual leave, flex leave or
otherwise. However it is certain to say that the effect was widespread across the council and most

definitely had an impact upon the delivery of council services.

In terms of a reputational impact upon the Council, the outcomes were unarguably mixed. In the
immediate aftermath of the events there were an unprecedented number of calls logged into the Torbay
Council phones reporting incidents and complaint about the roads and pavements. However, as it
subsequently emerged that Torbay Council had acted extremely well to respond to the situation, and had
acted more than adequately, it would be correct to acknowledge that Torbay Council was praised for its

response.
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Other major impacts

In addition to these key events, a further number of key impacts and responses have been identified which,
whilst they do not conform to high significance in terms of magnitude and impact to demand media
coverage, they do were found in subsequent research to have a serious ongoing impact both financially and

as a reputational issue for Torbay Council.

Beaches:

As a popular tourist destination, the Impact of beach closures on Torbay is an important risk. The further
analysis of the three key events revealed one such instance of a requirement to close all Torbay beaches,

notably occurring in the touristic peak that is the run-up to the August Bank Holiday weekend.

The research only revealed one further instance of coastal pollution in September 2008 when excessive
rainfall struck the coastline. It became apparent however that instances of beach closures had been mostly
undiscovered by the LCLIP methodology, potentially due to their occurrence failing to gain media coverage,

or not being attributed to weather events.

Further research and discussions with the Beach & Amenities Team however revealed that surface water
run-off as a result of intense rainfall was the major cause of beach closures, regularly coinciding with

extreme weather events; three incidents were reported in the stormy year of 2009, while as of August no
incidents have yet been reported in a comparatively calm 2010. Torbay’s central beaches of Torre Abbey,

Hollicombe, Preston, Paignton and Goodrington are typically the most vulnerable.

The implementation of a beach closure is a decision taken by Torbay Council. Should Torbay’s waters
breach water quality standards, a notification is disseminated from the Environment Agency. Judging the
area, the time of year, the present and expected weather, the decision is then taken as of whether to close

the beach, placing signage advocated bathing to stay out of the water if deemed necessary.

Beach closures caused by surface water run-off tend to be of a relatively short-term nature, with
floodwaters usually dissipating quickly enough for bathing standards to be re-attained within a few days.

However, in terms of the potential risk to Torbay’s reputation, these short-term events may have longer
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term repercussions, with particularly threat to the tourist industry. This is somewhat ameliorated by the
fact that many of the storm events that are likely to put beaches at risk of closure occur out of season in the

late autumn and winter months, however, the risk is only likely to increase as a result of two main factors.

Firstly, as of 2015 national regulation of beach signage and classification will undergo a dramatic overhaul,
as a result standards will be higher with the Blue Flag award harder to attain and easier to lose.

Accordingly, the risk of a surface water run-off event leading to a beach closure will increase.

In combination with this, the expectation of more frequent storms and intense periods of rainfall as
predicted by the aforementioned UK Climate Projections 2009, will further increase the likelihood of

surface water run-off occurring and the resultant heightening risk of a beach closure.

Sea-front road closures:

Overtopping of the seafront along Torbay Road sometimes occurs, particularly when high tides combine
with strong easterly winds. In such instances the roads can become dangerous due to flooding or waves
and necessitate a sea closure. Decisions upon closing the sea road are taken by Devon and Cornwall Police
in liaison with Torbay Council Highways Team who consequently will implement the road closure and
diversion. Typically, the most affected roadway is Torbay Road between Belgrave Road and Wheatridge
Lane, though depending on the seriousness of the event, this may extend to the Meadfoot Sea Road, Fleet

Street, Esplanade Road, Marine Drive, Lower Polsham Road and Sands Road.’

The process for implementing sea-front closures is a well-organised, efficient operation that works well to
manage and mitigate the effects of sea wall overtopping during periods of intense storms, certainly
avoiding a further amount of damage and endangerment. They are however relatively expensive to
conduct requiring considerable man hours and resources. In a 44 month period between April 2003 and
December 2006, the cost of implementing, maintaining and recovering from sea-front road closures
totalled £55,585. This was the result of a requirement for 21 full or partial sea-front closures during the

stated period.

Whilst a notable increase in the number of sea-front road closures occurring over the 10 year study period

has not been found, it is important to briefly consider the impacts that climate projections might have on

7 As dictated by the Torbay Council Coastal Flood Plan
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their requirement and implementation. In line with increasing frequency of storm events, it is likely that
sea-front closures may be required more frequently. Furthermore, the projection of a rising sea level will
have a strong effect on how frequently storms events will threaten a breach of sea defences. Predicted
increases of 10cm by 2020, rising to 49cm above current levels by 2080 are factors which will have a strong

determining affect on the frequency of sea-front road closures.®

Winter Maintenance

Torbay Council is committed to maintaining a service ‘to ensure, so far as is reasonably practicable, that
safe passage along a highway is not endangered by snow or ice’, a service that is directly linked to the

occurrence of weather events.

Identified through the LCLIP methodology are examples of the cost to the council of providing this
important service, with two individual events in February 2009 and December 2009 alone costing the

council £48, 339 and £49, 489 respectively.

In response to the need to carry out this service Torbay Council has developed a Winter Maintenance and

Emergency Plan for Highways detailing its response to ice and snow weather events.

In order to ensure that it is best prepared to respond to such events Torbay Council implements the

following monitoring and preparatory actions:

e 24-hour monitoring of the highway at the Control and Information Room at Aspen Way

e Strategically-placed sensor recording climatic conditions detecting road surface temp, road depth
temp, air temp, wind speed and direction, relative humidity, and precipitation

e Thermal mapping carried out indicating the thermal differences between locations on the Highway
network for various weather scenarios, highlighting particularly vulnerable points

e Daily main road forecast warning of any ice formation and snowfall received from November to mid-
April

e Ensure that preparations for Winter Maintenance are complete by the end of October

8 Work is currently being carried out by Torbay Council’s Drainage & Structures assessing the level of sea walls and
their susceptibility to future storm events.
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e MET Office early warning and flash message and Environment Agency flood warning faxed direct to

the 24 hour control room at Aspen Way and forwarded throughout the council.?

Trees

Tree falls and damage are a recurrent impact of weather events, predominantly as a consequence of high
winds and storms, though as is evident from the record of events, lightning strikes are also a notable cause

of damage.

In addition to the damage or loss of what is an inherently valuable resource, the damage caused can also
have subsequent impacts. Evidenced in the media trawl were relatively rare cases of trees falling on

houses, more frequently falling so as to block roads and sometimes railways.

The Arboricultural Services Team experience a significant increase in the number of call outs during storm
periods, and specifically in the aftermath of storm events'® responding to prevent obstructions and ensure
that damage is not posing any danger. The frequency and nature of these call outs have a subsequent

impact on resources and budgets.

Reputational impact

The basic methodology of the LCLIP research is heavily dependent upon the initial media trawl, and
accordingly an in-depth knowledge of the reporting of weather events through the local media was also
attained. The effect of the media on opinions about Torbay Council was found to be extremely strong in

relation to weather events.

Readership levels of Torbay’s local paper ‘The Herald Express’ are very high with a circulation of 21,912
reaching approximately 40% adults in Torbay, while its website receives 110,391 unique browsers per

month. Accordingly, what is stated (and crucially, its accuracy) in these papers regarding or pertaining to

? Forwarded to: Principal Engineer - Highways Maintenance, Service Manager - Drainage, Senior Arboriculture
Officer, Harbour Masters and Duty Harbourmaster, Emergency Planning Officer, Media and Communications, Leader
& Deputy Leader of the Council, Executive Member - Environment, Managing Director, Director of Corporate
Governance, Assistant Managing Director, Director of Finance, Director of Human Resources, Director of
Environment Services, Assistant Director - Operational Services, Director of Social Services, Assistant Director -
Housing, Community Alarm Service, Emergency Duty Service, Strategic Director for Children’s Services, Torbay
Development Agency, Chairman - South Devon Chamber of Commerce.

1% Occasionally the emergency response to fallen branches/damaged trees will be carried out by Direct Services Staff
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resident’s claims of Torbay Council negligence and fault are an important consideration for Torbay Council -

in determining the impact of weather events.

Interestingly, a further impact of weather having an effect upon Torbay was found which was caused itself
by the media. In the wake of the Boscastle floods of August 2004, national media broadcasting covered the
event widely, and consequently continued to closely monitor further weather situations in the region.
Some inaccuracy and generalisation inevitably occurred with local media throughout the country being
reported as warning against travel to Devon & Cornwall due to weather risks, while in fact Torbay
experienced good weather with showers predominantly occurring overnight. Regardless, the so-termed
‘Boscastle effect’ led to an unseasonably high number of vacancies throughout Torbay’s tourism

accommodation sector.

44



Adaptation & Preparedness -

Through analysing the key weather events that have impacted Torbay Council over the past 10 years and
considering other recurring impacts, key vulnerabilities and responses have emerged that will have a strong
impact upon both the way Torbay is vulnerable to future changes in climate, and the pathway towards

ensuring it is adapted to this future climate.

This next section aims to outline some of the keys steps that Torbay Council has so far taken in working
towards ensuring that it is adapted and prepared for future changes in climate. It looks at both the steps

taken toward ensuring preparedness as well as featuring excellent examples of adaptation.

Emergency Planning

Devon & Cornwall Local Resilience Forum

As defined by the Civil Contingencies Act 2004, Torbay is classified as a Category 1 Responder recognising
the range of responsibilities it has in supporting and sometimes leading responses to major incidents. Many
of the weather events identified in this research have accordingly registered as major incidents due to their
threat to property, people and processes. Accordingly it is important to briefly discuss Torbay’s structures

for responding to such incidents and consequently its preparedness and resilience to future events.

It is also a member of the Devon and Cornwall Local Resilience Forum (LRF) which has in turn developed
Combined Agencies Emergency Response Protocols to assist planning for emergencies. The LRF meets
quarterly composed of all Category 1 responders in the resilience area (including other local authorities,
emergency services, health organisations and government agencies). Part of its role is the creation and
maintenance of a Community Risk Register (CRR) to assess the risks within the local resilience area (i.e.
Devon and Cornwall). A critical element of the CRR is the weather-related risks identified, listed and

described below along with their current risk rating.

45





http://www.torbay.gov.uk/emergencies/emergency-planning

Torbay Council and other local authorities will be involved in developing the incident response plan
to establish alternative water points and sustaining services to key installations (hospitals, care

homes etc.) assuming the piped supply fails

e FEnvironmental Hazard
Incidents on land, at sea (including enclosed harbours), Airborne Contamination, Radiation Incidents
Agencies with responsibilities for public and environmental health protection must work collectively

to assess risks to public health and the environment and develop response strategies

e Heat Wave
Implementation of NHS Heat Wave Plan -

Level 1: Awareness, Level 2: Alert, Level 3: Heat Wave, Level 4: Emergency -

e Schools
Critical incident affecting school(s), Torbay Council assistance required, School affected by external

emergency, School premises required for emergency purpose

e Severe Weather
Met Office Severe Weather Warnings, and/or Environment Agency Flood Watch/Flood

Warning/Severe Flood Warning

e Transport Network Disruption
Affecting A380 (Torbay/Newton Abbot/Exeter), A385 (Torbay/Totnes), A379 (Dartmouth Road),
A3022 (Brixham Road), Rail Services (Mainline services to/from Torquay and Paignton), particularly

during working hours and/or severe and prolonged disruption
Torbay Council’s Emergency Planning has also produced other relevant plans including the Coastal Flood

Major Incident Plan and the Critical Incidents, Responses and Recovery Plan for Schools in Torbay which

detail specific responses to their situations of concern.
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Adaptation in action

Beach closures

The potential impact of beach closures upon Torbay Council’s duty of care to residents and bathers, as well
as their critical importance in Torbay’s position as a centre for tourism, make them an important risk. This

risk has been well recognised by Torbay Council and several measures have been taken to manage this.

In 2007 Torbay Council’s Bathing Water Quality Group was incepted, chaired by the Environment Agency
and attended by relevant partners and Torbay Council Officers, the group meets to address issues that
could increase the chances of contaminated surface water run-off heading into Torbay’s bathing waters.
Joint-working solutions are sought for a variety of issues such as manhole faults and loose connections in
the drainage system. Furthermore South West Water has funded a post at the Environment Agency

working specifically on the Torbay area to look in detail at these issues.

A groundbreaking workshop/seminar is planned for September 2010 aimed at promoting joined-up thinking
within the council addressing the issues of water run-off and how different departments and decisions can

aggravate/mitigate its occurrence.

Flooding

The identification of flooding as a major issue for Torbay within this research is not unexpected. Torbay has
experienced numerous flooding events of both a fluvial and pluvial nature throughout its history, and

accordingly has devoted much work and resources to minimising their occurrence and impact.

Comprehensive knowledge and expertise is held throughout the council of the vulnerabilities to flooding
throughout Torbay as well as intricate understanding of the causal aspects. Releases of Strategic Flood Risk
Appraisals and Shoreline Management Plans for Torbay are an extremely strong evidence base for this
knowledge and Torbay Council’s response to alleviating floods of both a pluvial and fluvial nature.
Furthermore, climate change projections are routinely used to assess the likelihood of future flooding due

to weather events and rising seas levels and are a pre-requisite requirement for many funding streams.

Furthermore, the need to ensure that Torbay Council is best prepared to react to flooding events has been

recognised and acted upon with the publication of thorough plans detailing responses to flood events. As
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