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How is flood risk managed by the Aberdeenshire Council?

 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.

« This approach led to the preparation of SEPA’s Flood Risk Management Strategies and the Local Flood Risk Management Plan for the
North East Local Plan District developed by Aberdeenshire Council.

Study objectives
1. Develop a better understanding of flood risk in the community 3. Develop recommendations for management of flood risk

 Create, update or develop a new flood model for flood mapping.  Appraise options to manage flood risk (consider the pros, cons and

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

« Recommend options for the future management of flood risk.

p B Engage partners and stakeholders 4. Select a preferred apprOaCh that the Council can take forward
- Present the study to SEPA, Scottish Water and the Council. « SEPA will prioritise nationally where funding should be allocated.
+  Present the study and the preferred option to the local community * The reports and findings of our study will inform this process.
- the purpose of today’s exhibition. Preferred Option from this report must be submitted by 31st Dec 2019

What has been done so far?

Flood review Modelling & mapping m Options appraisal
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eb 190R I argest event Protect against a 200 year plus climate change flood

record at the Elon ;gcu"gr;_j;;d;;g;g:_ 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
iy 0 The long-list of options considered for

1829 1986 Dec 2012 appraisal to go to short list if deemed viable

Second largest event
recorded by the Ellon
gauging station.

Ythan flooding across
the floodplains with

‘..Ythan grew so great
that it drowned out the

Engineering solutions:

fires in some men's’ photographs from Ellon

houses in Ellon’ Bridge. « Storage (engineering)
e ‘ . Conveyance (channel modification, diversion,
e g =S| realignment)
1650 17501800 1850 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 « Structure modification (enlarge culvert/bridge, trash
| ‘ screens)
1642 May 1913 Nov. 1951 Oct 2000 Dec 2015/Jan 2016 e Control structures (weir, pumping station)
e stk e e fiicthen oo ol go?%ssyeﬁ_“c?lﬁ;iif £ Fecamt=the vehah At - Direct defences (wall, embankment, adaptable wall)
R i AR reconded s e Lo A - Property Level Protection PLP (resistance and
S i (1940 -1088) et e, Seyerens resilience measures)
B e Elon: on-tiilhead Diive: . Sediment management (online/offline pond)
record, causing Park Drive; .Bruc_e
extensive flooding. ggzsdc-egg;vfg:ggsgﬁve ]
and The Meadows. Non-structural options:
S + Natural Flood Management NFM (runoff, sediment,
floodplain)
- 2015/16 event estimated to be a 458 year event « \Watercourse maintenance
- 200 year plus climate change estimated to be a 464 year event - Flood forecasting and warning

 Emergency planning & Local planning policies
« Self help

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

Return periods and annual probabilities

o Less frequent but larger

When a river floods the severity of the flood is referred to as a ‘1 in x year’ 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 vear Freguent 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 Fortree Burn. Each watercourse has its own
mechanism of flood risk and therefore to assess flood risk, four areas have been identified.
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The models produced flood maps WhICh heIp us to work out where the greatest flood risk lies and how water flows out of the burns and
iInto properties.

These maps allowed us to plan where best to place flood defences or other solutions to reduce the flooding.
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The “standard of protection” map shows the maximum flood return period that each
property is currently protected against. The properties shown would be expected to flood
during larger floods. E.qg. 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 Flood embankments Riparian buffer

(earth)

Typical examples Typical example of Natural
of direct defences Flood Management
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Option 1 — Areas 0.5% AP — 200 All properties Some ecological REMFP benefit of Large direct Protection up to the Recommendations of | Mot cost effective Minimal impacts on
A B, Cand D hard | year plus CC protected. benefits. Increase in reconnection to a more | defences required. 0.5% AP (200 year contimued work with due to expense of community other
defence, storage bicdiversity through naturalised flosdplain High walls and event) plus climate acton groups and defences, bensfit than minor assthetics
resenrvoir, hwo storage areas and through a two stage embankments change. the commumnity. cost ratio of 0.3, from direct defences.
stage channel two stage channel. channel. around the reseroir Importance of flnod Standard of
Minar disturbance Construction of direct | and storage area. waming being protection against
during construction. defences on the High walls around developed in the future increase in
channel banks will cut The Meadows. area. flows.
Dption 2 — Areas 0.5% AP — 200 A, C and D protected. off some of the Room for direct Mot cost effective Minimal impacts on
A.B.CandD hard | year Majority of B protected. floodplain, although defences to be due to expense of community other
defence, siorage the watercourse is increased in the defences, bensfit than minor assthefics
area, wo stage already highly future. i.e. walls cost ratio of 0.3. from direct defences.
chanmel canalised alongside increased in height. e e e
Modley Flace. Oppartunities for chandand of

Storage area on MFM. protecticn.
Hillhead Bum will also

act to regulate

sediment from

agricultural areas.
Oipticn 3 — Areas 0.5% AP — 200 A and D protected. REMF benefit of Room for direct Mot cost effective
A, B and O hard year Majority of B and C reconnection to a more defences to be due to expense of
defence, storage protected. naturalised flosdplain increased in the defences, bensfit
area and wo stage through a two stage future. cost ratio of 0.4.
chanmel. Area C channel. Oppaortunities for
PLF excluding Minor implication from MFM.
¥than Court direct some construction of Difficulty with
defences diract 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 WEar B. C and D protected. off some of the PLP. due to expense of
defence, storage floodplain, ﬂlthﬂu_ﬂh Mo adaptation for defences, bensfit
area, bwo stage the watlercourse is mitigation of future cost ratio of 0.7.
chanmnel. Areas C already highly risk
and O BLP canalised alongside
excluding Ythan Modley Place.
Court direct Storage area on
defence Hillhead Bumn will also

act to regulate
sediment from
agricultural areas.

Opticn 5 — Areas A | 0.5% AP — 200 A protected. Majority REMP 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.
chanmel. Areas C channel.
and D FLP MH an
Hillhead Bumn will also
act to regulate
sediment from
agricultural areas.
Opticn 8 - Full PLP 0.5% AP — 200 Majority &, B, Cand D Little to no impact. Little to no impact Social constraint Mo adaptation for Bensfit cost ratio of Aside from
year protected. where PLP is not as mitigating future risk. 20 individual property
accepted as a sole works wider
option. Lack of flood community not
wWaming requires impacted.
MOre expensive
automatic systems.
Option 7 — All 0.5% AP — 200 Mo areas protected Some ecological RBMP benefit of High walls and Opportunities for Benefit cost ratio of Minimal impacts on
areas defended to | year with inclusion of benefits. Increasein | reconnection to a embankments NFM. 1.0 community other than
0.5% AP SoF, climate change biodiversity through naturalised flocdplsin | around the reservoir | Some cpportunity for miner aesthetics from
Hard defence, storage areas and through a two stage and storage area. twi stage channal to the resenvoir.
areas C and O PLP two stage channel. channel Social constraint be increased.
Minor disturbance Storage area on where PLP is not as Difficulty with
during construction. Hillhead Bum will also accepted as a sole mitigating residual
act to regulate oiption. Lack of flocd risks on areas with
sediment from Waming requires FLP.
agricultural areas. MOre expensive
automatic systems.
Megative Meutral Positive

The “prioritising the proposals” table summarises the pros and cons of each
shortlisted option. The next few posters show these options in more detail.

PLP would involve the installation of products
such as waterproof doors, self-sealing
airbricks and improved render on the outside
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-
installed door guards and air brick covers but
we would recommend measures that are
constantly in place, such as waterproof

Tyical examl of doors, so that a property is always protected
automated flood resilience ©Ve" 'f nobody is at home.
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These maps show the options that were tested further for feasibility but were ultimately discounted due to reasons detailed below.
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to deposit on a frequent basis.

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

- Large environmental impacts.
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Area A (Modley Burn):

Current standard of protection - < 2 year
*  Properties at risk from the 200 year event - 2
Properties at risk from the 200 year plus climate change event - 13

==l Option Al(standard of protection 200 year plus D A
© VY & "R, 7L climate change): » O ‘
! % = Ellon Prima
) N < « Golf course embankment at Hospital Road - 0 ® |5 School
8— 1 e Coe, maximum height from golf course 2.25 m, 18.5 m — 8 . IIE
O ] b wide with gradual slopes. C S ® o | || O
1 _' -  Two stage channel at Modley Place - Left bank 3 ] | - |
1 a extended by 5 m for 47 m to convey more flow. Q D |
(O 3 e | | o > O = il
V) ): - Plastic sheet piles (covered with soil to form a U g P —
E CC) 5 bund) - right bank height increased by maximum % O e
=] el 0.26 m. o [ ol EEL -
an 8—  Ellon Primary School footbridge removal. > 0O o | 5 Section Vi
>~ | > - Y,
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O O 2 < O ®) o Legend
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O v 3 © O  ca @ Thimeest
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iy 7 Area B - Options

Area B (Hillhead and Fortree Burns):

Current standard of protection - 10 year
Properties at risk from the 200 year event - 18

Dougall Baillie Associates

Properties at risk from the 200 year plus climate change event - 26

B1 (standard of protection 200 year plus climate change):
Reservoir creation over an area of 4,646 m?2.
Reservoir embankment from property face from the north, maximum height 2.88 m.

Reservoir wall along the eastern face towards the new property development, maximum
height 2.33 m.

Existing Hillhead outfall, trash screen, headwall and wingwalls replaced.
Bruce Crescent flood embankment 95 m long with a maximum height of 1.71 m.

Pumping station to operate on Hillhead culvert outlet when submerged during high
flood events.

B2 (standard of protection 200 year):
Storage creation over an area of 2,323 m-<.
Storage embankment from property face to the north, maximum height 2.8 m.

Storage wall along the eastern face towards the new property development, maximum
height 2.25 m.

Existing Hillhead outfall, trash screen, headwall and wingwalls replaced.
Bruce Crescent flood embankment 95 m long with a maximum height of 1.71 m.

Pumping station to operate on Hillhead culvert outlet when submerged during high
flood events.

B3 (standard of protection 200 year plus climate change):
Property level protection (PLP).

B4 (standard of protection 200 year):
Storage creation over an area of 2,323 m-<.
Storage embankment from property face to the north, maximum height 2.8 m.

Storage wall along the eastern face towards the new property development, maximum
height 2.25 m.

Replace existing Hillhead outfall, trash screen, headwall and wingwalls.

Pumping station to operate on Hillhead culvert outlet when submerged during high
flood events.

Area B — Hillhead Burn and Fortree Burn

climate change

m— Feseryoir Direct Defences

% Feservoir Area

// Embankment

%
Contains Ordnance Survey (C) Crown
copyright and database night 2019

0 0.125

n
C .
RS
el Fortree trash screen \ B He_sgw::n_r outlet construction:
@) replacement = Existing inlet and headwall to
! | be replaced
m%ﬁ@g;@__ Orifice size 0.25m diameter

. PLP protected to 0.5% AP (200 year) plus

0.25

| Bruce Crescent
= embankment

Meiklemill
Prnmary Sehool

Flow rate 0.27m°/s

0.5 Kilometers

I‘“\
For all options which include new Bruce Crescent embankment, footpath to be
either retained or rebuilt. Drainage to be considered for the embankment with
use of the pumping station to prevent ponding on the “dry” side.
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COUNCIL

Area C (Bridge of Ardlethen and Old Bridge of Ellon):

-  Current standard of protection - 30 year
«  Properties at risk from the 200 year event - 4

Properties at risk from the 200 year plus climate change event - 6

Option Cl1l(standard of protection 200 year plus climate change):

« Embankment at Bridge of Ardlethen north west of the properties — maximum height 1.93
m, 16.6 m wide with gradual slopes.

=
© O
)
C a
© O
L Bridge of
« Embankment at Bridge of Ardlethen south east of the properties — maximum height 2.28 ; él:) Ardlethen
m, 18.7 m wide with gradual slopes. L O
« Flood wall at Bridge of Ardlethen - height ranging from 1.76 m to 2.43 m. Cl>) "q‘)’ 2 ,-”’/f
.+ Western flood wall at Old Bridge of Ellon - height ranging from 1.12 m to 1.41 m. ~ O | i
. Eastern flood wall at Old Bridge of Ellon (Ythan Court) - height ranging from 0.49 m to << w -Egeid
1.47 m I . PLP Protected to 0.5% AP (200
. . U year) plus climate change
-  Embankment at Old Bridge of Ellon - maximum height 1.92 m, 16.5 m wide with gradual O o Woolmil @ R R
slopes. 8 Q R —— Flood Wall
@ ' Embankment
Ll
=
Option C2 (Standard Of prOteCt|On 200 yeal‘): < 5 0 0_.05 0.1 | 0;2Kilometers Contains Ordnance Survey (C) Crown

copyright and database right 2019

« Eastern flood wall at Old Bridge of Ellon (Ythan Court) - height ranging from 0.49 m to
1.47 m.

 Property level protection (PLP) at Bridge of Ardlethen, property in orange is over 0.6 m
depth during the 200 year event plus climate change.

River Ythan

Option C3 (standard of protection 200 year):

 Property level protection (PLP), property in orange is over 0.6 m depth during the 200
year event plus climate change.

Option C4 (standard of protection 200 year):

« Property level protection (PLP) for properties at risk during the 200 year event. 4
properties, 2 at Bridge of Ardlethen and 2 western properties on the left bank at Old Bridge
of Ellon.

. 7\ 'Old Bridge of

i | Ellon i A |
 PA Y Y/ \ _—Legend
| . / ’, 1“v l,\ I

V777, L) PLP protected
7 i @ © 0.5% AP
V7 - (2N (200 year) plus
V7 __— \7 climate change

emmm lood Wall

Embankment

Area C - River Ythan at
Old Bridge of I‘QEIIQn_.options

, pO | Contains Ordnance Survey (C) Crown
0 0.05 0.1 0.2 Kilometers copyright and database right 2019




Dougall Baillie Associates

Aberdeenshire 9 Area D - optiOnS

COUNCIL

Area D (The Meadows):

Current standard of protection - 100 year
«  Properties at risk from the 200 year event - 6

Properties at risk from the 200 year plus climate change event - 14

Option D1 (standard of protection 200 year plus climate change):

 Flood embankment on Broomies Burn at Castle Way, maximum height 0.83 m filling a
low point in the existing bank.

 Flood wall at The Meadows, 485 m in length, extending 40 m along Meadows Way and
80 m up Broomies Burn to block all flow paths behind the defence. Maximum height
2.81 m constructed along the informal footpath, offset from the watercourse as far as
possible.

\ Broomies Burn &t {, : . ———
| |
embankment ———BalmacassieBrae I'. f'

« Swale construction to intercept overland flow from the playing fields. Indicative location
and sizing to accommodate 1369 m?3 of water and outfall under the Meadows Way road
and back into the Ythan. Volume to be updated after full drainage study.

4
O
C
| -
-
m
0y
D
S
. U AN | P I ————
Mn < . - —
Option D2 (standard of protection 200 year): 1o _8 .T_,_-f \“‘**—%:#&«
- Property level protection (PLP), properties in orange are over 0.6 m depth during the % O =
200 year event plus climate change. Q
C >
O .
i . c O \
Option D3 (standard of protection 200 year): L C :..::__,% -~ AN
- Property level protection (PLP), for the 6 properties highlighted at risk during the 0.5% e %, Meadows Sports
b — "'*a - Legend
AP (200 year) event. D) /7 4 \%@ \ ] 3
> / "x % “ 3 PLP protected to 0.5%
gy ! o @ AP (200 year) plus
oY ‘% climate change
PLP properties at i
i | risk during the 0. 5% PLP protected to 0.5% 4
Meadows Flood Wall Cross Section AP (200 yoar) event O AP (200 yean )
A A
Flood Wall
8 Meadows Flood ==~ Embankment
Wall Cross Section T
[} £ — - Swale
FLOOD WALL % PROPERTY LEVEL < 0 0.05 0.1 0.7 Kilometers - / '!:ﬂr'ntalnu Ordnance Sur'.re'_,rl:[i}t:mwn \
() v . . . | | | \ copyright and database nght 2019
E .r?;r “ull
-
o
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Option 1

Al - Golf course embankment and
two stage channel

Bl - Hillhead reservoir, pumping
station and direct defence

C1l - Direct defences
D1 - Direct defences

Option 4

Al - Golf course embankment and
two stage channel

B2 — Hillhead storage area,

pumping station and direct defence
C2 - PLP (excluding Ythan Court)
D2 - PLP

Option 2

Al - Golf course embankment and
two stage channel

B2 — Hillhead storage area*,
pumping station and direct defence

C1 - Direct defences
D1 - Direct defences

Option 5

Al - Golf course embankment and
two stage channel

B2 — Hillhead storage area,
pumping station and direct defence

C3 - PLP
D2 - PLP

Preferred op

Option 7
A2 - Two stage channel

B4 - Hillhead storage area and
pumping station

C4 - PLP
D3 - PLP

Damages

properties the
over 100 scheme
years

Dougall Baillie Associates

Option Combinations [paT\

ivil. structural. transpertation, waier management

Option 3

Al - Golf course embankment and
two stage channel

B2 - Hillhead storage area,

pumping station and direct defence
C2 - PLP (excluding Ythan Court)
D1 - Direct defences

Combined Options

All options are shown in more detail on their
corresponding design area poster.

*The difference between the reservoir and storage area is
option 2 is protecting against the 200 year event without
climate change where the volume has significantly reduced
(a reservoir is a volume >10,000 m3).

How the options have been assessed

Benefit
Cost Ratio

to all Full cost of

(BCR)

Each option has been assessed economically where if the
damages over 100 years exceeds the cost of the scheme it
is deemed to be economically viable (BCR > 1).

Option 1 was the starting point which protects all properties
against the 200 year event with climate change. However
this option is not cost-effective.

All of the other options were developed to reduce costs but
they do not protect against climate change.

The slight deviation from the previous option is highlighted
In orange.

Economical benefit (options with a BCR > 1) is the main
driver though sustainability and environmental benefit has
also been strongly considered when evaluating options.
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ivil. structural. transpertation, water management

Option 7 Why is this the preferred option?
A2 — Two stage channel « Option is economically viable with a benefit cost
. ratio of 1.0.
B4 - Hillhead storage area and _ _ _
pumping station - Option achieves a full standard of protection of
c4 — PLP 200 year while including some more engineered
- solutions to the areas with currently the lowest
D3 - PLP standard of protection.
A2 Modley Burn (standard of protection 200 year): B4 Hillhead and Fortree (standard of protection 200 year):
 Two stage channel at Modley Place - Left bank extended by 5 m for 47 m to « Storage creation over an area of 2,323 m-.

convey more flow.

« Plastic sheet piles at Modley Place (covered with soil to form a bund) - right
bank height increased by maximum 0.26 m.

« Ellon Primary School footbridge removal.

Storage embankment from property face to the north, maximum height 2.8 m

Storage wall along the eastern face towards the new property development,
maximum height 2.25 m.

Replace existing Hillhead outfall, trash screen, headwall and wingwalls.

Pumping station to operate on Hillhead culvert outlet when submerged during high
flood events.

C4 River Ythan (standard of protection 200 year): D3 The Meadows (standard of protection 200 year):

« Property level protection (PLP) for properties at risk during the 200 year .
event. 4 properties, 2 at Bridge of Ardlethen and 2 western properties on the
left bank at Old Bridge of Ellon.

Property level protection (PLP), for the 6 properties highlighted at risk during the
0.5% AP (200 year) event.

Additional Options for Consideration

There is no formal commitment for Scottish _
Government funding. Should a scheme achieve Option 4

funding and hence move forward to detailed A1 - Golf course embankment and Option 6
design Option 4 and Option 6 would also be £ . h | A3 — PLP
considered further due to the following: WO Stage cnanne

. Option 4 - more sustainable but low BCR B_2 - Hi”h_ead storage area, B3 - PLP
« Option 6 - highest BCR but less sustainability pumping station and direct defence C3 - PLP

C2 - PLP (excluding Ythan Court) D2 — PLP
D2 - PLP




