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Ay 1 Ellon Flood Study

How Is flood risk managed by the Aberdeenshire Council?
A The Flood Risk Management (Scotland) Act 2009 aims to prioritise flood mitigation across Scotland using a proactive and risk based
process for assessing flood risk.

AThis approach |l ed to the preparation of SEPA6s Flood Risk Managemé¢hat St r :
North East Local Plan District developed by Aberdeenshire Councill.

. structural. transperiation, waier ma

Study objectives
1. Develop a better understanding of flood risk in the community 3. Develop recommendations for management of flood risk
A Create, update or develop a new flood model for flood mapping. A Appraise options to manage flood risk (consider the pros, cons and

A Determine existing flood risk. economic viability of the proposed options).

A Recommend options for the future management of flood risk.

2. Engage partners and stakeholders 4. Select a preferred approach that the Council can take forward
A Present the study to SEPA, Scottish Water and the Council. A SEPA will prioritise nationally where funding should be allocated.
A Present the study and the preferred option to the local community A The reports and findings of our study will inform this process.
ithe purpose of todayés exhibition. Preferred option from this report must be submitted by 31 st Dec 2019
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The goal
Sep 2009 : .
T omhonest event on | Third largest event Protect against a 200 year plus climate change flood
recard ot e IO R O A e event. Climate change is predicted to increase the scale
recorded LS T of floods in Aberdeenshire by 24%.
Way industrial estate.
Two bridges damaged
dly ST The long -list of options considered for
1829 1986 Dec 2012 appraisal to go to short list if deemed viable
'..Ythan grew so great Ythan flooding across Second largest event . . . ]
that it drowned out the the floodplains with recorded by the Ellon Englneel‘lng SOIU“OnS.
fires in some men's’ photographs from Ellon gauging station. . .
houses in Ellon’. Bridge. Storage (eng|neer|ng)
(e ket l Conveyance (channel modification, diversion
| . ’ ’
Pt b realignment)

1650 17501800 1850 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 Structure modification (enlarge culvert/bridge, trash

Do Io Po o Io Do

| screens)
1642 May 1913 Nov. 1951 Oct 2000 Dec 2015/Jan 2016 Control structures (weir, pumping station)
'...Ythan grew so large it ‘The River Ythan was in 2.78m stage at Modley Burn - a well The highest level on i
drowned out the fires in greater flood than seen Ardlethen gauging collapsed_ causing record - th_e Ythan_ at DlreCt defenceS (Wa”, emban kment, adaptable Wa.”)
some men’s houses in for many years in station. Highest flooding in Ellon. Ellon gauging station _ _
Ellon and Newburgh, far May....." recorded stage within Il‘eCOI’de?I atd4-46m and PI’O Derty Level PrOteC'[IOI’] PLP (I‘eSIStance and
' t t .y

e o o = ;Telgciieds"seflfent | resilience measures)

ooding to property in : : :

B e Fioh: onHillhead-Drive; A Sediment management (online/offline pond)

Park Drive; Bruce
Crescent; Riverside
Road; Davidson Drive

and The Meadows. Non -structural options:

e A Natural Flood Management NFM (runoff, sediment,

. floodplain)
- 2015/16 event estimated to be a 458 year event A \Watercourse maintenance

- 200 year plus climate change estimated to be a 464 year event A Flood forecasting and warning

A Emergency planning & Local planning policies
A Self help

Non - structural options are expected to be carried
forward alongside the engineering options.

record, causing
extensive flooding.

Return periods and annual probabilities

b Less frequent but larger

A When a river floods the severity ofxytelme 6f | o flood events
flood or as having a certain percentage chance of occurring in any one 200 year

year.

For example, a 1 in 200 year flood event is simply a flood of a size large
enough that it has a probability of occurring once every 200 years, i.e. it
has a 0.5% chance of occurring in any one year.

Any given flood, such as the 1 in 200 year event, will not necessarily occur
at all in a 200 year period, but a flood of this size could equally occur
tomorrow and again next year - this is just statistically unlikely.

2 year Frequent smaller floods

Flood return periods
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Ellon is at flood risk from the River Ythan, Broomies Burn, Modley Burn, Hillhead Burn and
mechanism of flood risk and therefore to assess flood risk, four areas have been identified.
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Fortree Burn. Each watercourse has its own
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The models produced flood maps WhICh help us to work out where the greatest flood rlsk Iles and how water flows out of the bu
INto properties.
These maps allowed us to plan where best to place flood defences or other solutions to reduce the flooding.
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property is currently protected against. The properties shown would be expected to flood
during larger floods. E.g. if a property is shown to have a Standard of Protection of 100
years, it would be expected to flood during a 200 year flood event.

Flood walls

Typical examples
of direct defences

Flood embankments
(earth)

Riparian buffer

Typical example of Natural
Flood Management
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Properties protected Environmental
from 0.5% AP (200 implications
year) plus CC

Waorking with natural

Constraints/
processes imitations

Minimal impacts on
community other
than minor assthetics
from direct defences.
Standard of
protection against
future increase in
flows.

All properties Some ecological REMFP benefit of
A B, Cand D hard | year plus CC protected. benefits. Increase in reconnection o a more
defence, storage bicdiversity through naturalised flocdplain
resenvoir, heo storage areas and through a two stage
stage channel two stage channel. channel.
Minor disturbancs Caonstruction of direct
during construction. defences on the
channel banks will cut
Dption 2 — Areas 0.5% AP — 200 A, C and D protected. off some of the Room for direct

floodplain, although

A B.Cand D hard | year
the watercourse is

defence, storage

defences to be
increased in the

Majority of B protected.

area, bwo stage already highly future. i.e. walls
chanmel canalised alongside increased in height.
Modley Flace. Opportunities for

Siorage area on MFM.
Hillhead Bum will also
act to regulate
sadiment from

agricultural areas.

REMFP benefit of
reconnection to a more

Diption 3 — Areas 0.5% AP — 200
A, B and D hard year

defence, storage
area and two stage
chanmel. Area C
PLP excluding

A and D protected.
Majority of B and C
protected.

Room for direct
defences to be
increased in the
future.
Opportunities for
MFM.

naturalised flocdplain
through a two stage
channel.

Minor implication from

Minimal impacts on
community other
than minor assthetics
from direct defences.
Results in long term
ctandard of
protection.

‘fthan Court direct some construction of Difficulty with

defences direct defences on the e

Option 4 — Areas A | 0.5% AP — 200 A protected. Maijority channel banks will cut risks on areas with Mot cost effective

and B hard year B. C and D protected. off some of the FLF. due to expense of

defence, storage floodplain, E"ﬂ'nl-'_'ﬂh Mo adaptation for defences, bensfit

area, bwo stage the e mitigation of future cost ratio of 0.7.

chanmel. Areas C already highly risk

and O BLP canalised alongside

excluding Ythan Modley Place.

Court direct Storage area on

defence Hillhead Bumn will alsa

act to regulate
sediment from
agricultural areas.

Opticn 5 —Areas A | 0.5% AP — 200 A protected. Majority RBMF benefit of Mot cost effective

and B hard WEar B. C and D protected. reconnection to a due to expense of

defence, storage naturalized flocdplain defences, bensfit

area and two stage through a two stage cost ratio of 0.8,

channel. Areas C channel.

and D FLP Storage area on

Hillhead Bum will also
act to regulate
sadiment from
agricultural areas.

Option 8 - Full PLP | 0.5% AP — 200 Little to no impact. Little to no impact Benefit cost ratio of Aside from
warks wider
community not
impactad.

Option 7 — All 0.5% AP — 200 Some ecological RBMP benefit of Opportunities for Benefit cost ratio of Minimal impacts on

areas defendead to WEar benefits. Increase in reconnection to a MFM. 1.0 ﬂffl“m“"‘f'l'fﬂ_lﬂ'ﬂ‘ﬂ"

0.5% AF SoPf, biodiversity through naturalised floodplain Some opportunity for miner aesthetics from

Hard defence, storage areas and through a two stage twi stage channal to the resenvoir.

areas C and D PLP two stage channel. channel. be increased.

Minor disturbance Storage area on Difficulty with
during construction. Hillhead Bum will also mitigating residual
act to regulate risks on areas with
sediment from FLP.
agricultural areas.
Negative | et | | positve

fThe fprioritising the proposal s?d
shortlisted option. The next few posters show these options in more detail.

such as waterproof doors, self  -sealing
of a property. This can only protect a
property against water 0.6m (2ft) deep
above this depth the pressure of the water
against walls can cause damage.

Some residents may already have manually

we would recommend measures that are
constantly in place, such as waterproof

Typical example of

automated flood resilience even if nobody Is at home.

tabl e su

PLP would involve the installation of products

airbricks and improved render on the outside

Installed door guards and air brick covers but

doors, so that a property is always protected

m
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Feasibility Testing

These maps show the options that were tested further for feasibility but were

1. River Ythan storage
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Ellon
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conveyance

Increased conveyance

3a. Old Bridge of
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Contains Ordnance Survey (C) Crown copyright and database right 2019
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ultimately discounted due to reasons detailed below.

1. Storage (discounted)

A Other locations discounted due to being
too far away from the study area or not
having an adequate storage volume.

A Unachievable dam / wall heights required
due to extremely large volumes to be
stored. (4.3 m wall height required when
reducing flow to pass the 100 year event)
Large environmental impacts.

Current conditions show the Ythan
already has good connection with its
floodplain therefore already utilising a lot
of the storage area.

To T

N

. Meadows Bund (discounted)

A Blocking this flow pathway does not
remove flood risk to The Meadows due to
other flow pathways bypassing this area.

3. Increased conveyance

3a. Old Bridge of Ellon (discounted)

A Full removal of the islands does not
alleviate the flood risk to Bruce Crescent.

A This option is not sustainable due to the
nature of the river being at the tidal limit,
which slows channel velocities causing the
river to deposit on a frequent basis.

A Large environmental impacts.

A Potential for bridge invert and pier scour
downstream.

3b. The Meadows (discounted)

A Deepening of the bed to the invert of the
A90 bridge up to the start of The
Meadows does not alleviate the flood risk.

A Unsustainable solution due to the nature
of the river being at the tidal limit, which
slows channel velocities causing the river
to deposit on a frequent basis.

A Risk of erosion and damage to the A90
road bridge.

A Large environmental impacts.
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