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AR Inverurie & Port
' Elphinstone Flood Study .=

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.
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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
economic viability of the proposed options).

« Recommend options for the future management of flood risk.
4. Select a preferred approach that the Council can take forward

« Determine existing flood risk.

2. Engage partners and stakeholders

. Present the study to SEPA, Scottish Water and the Council. « SEPA (on behalf of Scottish Government) will prioritise nationally
where funding should be allocated.

 The reports and findings of our study will inform this process.
Preferred option from this report must be submitted by 31st Dec 2019.

 Present the study and the preferred option to the local community
— the purpose of today’s exhibition.

What has been done so far?
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Most agriculrsl crope damaged ond T -, el oo b5 ot B i Protect against a 200 year plus climate change flood
ilor 1hé River Dori bieaches i banlks Flooding o agriculturalland afte event. Climate change is predicted to increase the scale
| of floods in Aberdeenshire by 24%.
2006
Floeding in south east Kintore including _ . .
oo i R The long-list of options considered for
appraisal to go to short list if deemed viable
| | Engineering solutions:
T N | | | | | i | | | E—— ;' | { « Storage (engineering)
1750 1800 1850 1900 1910 1920 1930 1940 1950 1960 1970 1930 1990 2000 2010 2020 « Conveyance (channel modification, diversion,
realignment)
1995 ° 11 i I
s S s Ghineia IR Structure modification (enlarge culvert/bridge, trash
‘Several houses flooded 4 or 5 feet Souterford Road due to overtopping screen S)
deep’ (The Muckle Spate). of the Urie. Water levels at Haughton . . -
gauging station recorded as 4.74 m. e Control structures (weir, pumping station)
- Direct defences (wall, embankment, adaptable wall)
1920 =) 2002 . ' '
Hundreds of acres were inundated by el LU L O e Property Level Protection PLP (resistance and
= Aeitin biiste s banks, Inverurie. Flooding effected Canal Burn: resilience measures)
eep: s dne oty et Oldmeldrum Road and Souterford Road. _ _ _
Kingsfield Road in Kintore was also - Sediment management (online/offline pond)
affected. 2010 | : |
The Strath Burn caused flooding to central
Inverurie due to culvert blockage from trash )
screen. Non-structural options:
« Natural Flood Management NFM (runoff, sediment,
| floodplain)
- 2015/16 event e.Stlmated to be 3156 year event | « \Watercourse maintenance
- 200 year plus climate change estimated to be equivalent to a 406 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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Design Area B:
Current standard of protection - 30 year
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Inverurie and Port
Elphinstone are at flood
risk from the River Don and
River Urie. Both
watercourses have their own
mechanism of flood risk and
therefore to assess flood
risk, two design areas have
been identified.

The models produced flood
maps which help us to work
out where the greatest flood
risk lies and how water flows
out of the rivers and into
properties.

These maps allowed us to
plan where best to place
flood defences or other
solutions to reduce the
flooding.

The following posters
show the mitigation
measures which have
been considered
within each design
area. The best
combination of
options from each
area is then
presented and has
been compared
against social,
environmental and
economic benefits.
This results in a
preferred option,
shown on poster 10.
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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
(earth)

Typical examples

of direct defences

ising the proposals
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civil. structural. transpertation, water management
Oiption 1 — Area A 0.5% AP — 200 All properties Environmental RBEMF benefit of High direct defencas High residual Recommendations of | Mot cost effective Minimal impacts on
direct defences year plus CC protected. benefit from reconneciion to a more | reguired for a long damages due to contimued work with due to expense of community other
Area B direct formalisation of naturalised flocdplain extent. large costs during action groups and defences amd high than aesthetics from
defences, flood gresn space by setting back Madifications fo the low probability the commumnity- residual risk, bensfit direct defences.
gate, canal bridge Minor disturbance existing embankments. | privately cwned events. Ensure thera is a cost ratio of 0.93. Standard of
and weir removal. during construction. Minor amounts of canal. Consideration of aood knowledge of Etmm e
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rea 5 direc defences, mainly iual rick beneft | defences should be
defences, flood ; ; R LI
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9"‘:-'- = dﬂ;"— svents. (=100 year) = reinstatement of the
and weir removal. canal footpath
Oiption 3 — Area A 3.33% AP - 30 Benefit cost ratio of results in & safer
undefended year 1.05. footpath with more
Area B direct {Area B 0.5% AP — difficult access to
defences, flocd 200 year) dangenous open
gate, canal bridge water.
and weir removal. Reconstruciion of the
Option 4 — Area A Benefitcost ratioof | =
undefended 1.23. embankments should
) result in a more
‘:“:: = d'ri‘:nd robust defence
efences
Lo where they have
gate, canal bridge sously failed
and weir removal. : e
Option 5 — Area A 0.5% AP — 200 Properties at risk are High direct defences Some residual risk Benefit cost ratio of
direct defences year not protected with the required fior a lang from large costs 1.28.
Area B direct {Kirkwood 0.1% AP | inclusion of climate extant. during '!i'.le oo
defences, flood — 10040 year). change with the Madifications to probability events.
gate, canal bridge exception of Kirkwood. privately owned Further adaptation to
remaoval. canal. thie direct defences
riicularly th -
Option 5b — Area A | 0.5% AP — 200 All properties o mi:l?pr;:‘:ﬁ Bensfit cost ratio of
lil"Edlﬂ!.El‘I{E ]"E-_H’ﬂJE & protectad. at Keithhall Road 1.12.
Area B direct (Kirkwood 0.1% AP would significantly
defences, flocd — 1000 year) reduce this.
gate, canal bridge
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Option & — Area A 0.5% AP — 200 Properties at risk are Mo significant Benefit cost ratio of
direct defences year not protected with the envircnmental 1.87.
Area B direct (Kirowood 0.1% AP | inclusion of climate benefit orimpact
defencss on — 1004 year) change with the friom exisiing
existing alignment, exception of Kirkwood. conditions.
flood gate, canal
bridge remowal.
(=W WWTW
unprotected)
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pate, canal bridge during constructon. Minor amounts of
remaval. further channel
(SW OWWTW constriction from
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during high flooding
events. (=100 year)
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The “prioritising the proposals” table summarises the pros and cons of each
shortlisted option. The next few posters show these options in more detail.

Riparian buffer

Typical example of Natural
Flood Management
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Area A (Oldmeldrum Road):

Current standard of protection - 50 year
e  Properties at risk from the 200 year event - 2

Flood risk from
the River Urie

Properties at risk from the 200 year plus climate change event - 6
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Section A-A: Oldmeldrum Road embankment cross section (sizing for 200
vear plus climate change)

Sizing for 200 year plus climate change standard of protection:
 Oldmeldrum Road embankment -

Maximum height from floodplain 3.76 m, maximum height from road 1.80 m
« “"Gauld’s Gas” embankment -

Maximum height 1.43 m

Sizing for 200 year standard of protection:
« Oldmeldrum Road embankment -

Maximum height from floodplain 3.38 m, maximum height from road 1.40 m
- "Gauld’'s Gas” embankment -

Maximum height 1.43 m

5m EMBANKMENT CREST WIDTH PROPERTY BOUNDARY

N

3
FLOODPLAIN ﬂ%[ [

Section B-B: "Gauld’s Gas” embankment cross section (sizing for 200 year
plus climate change)
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6 Port Elphinstone
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Area B (South Inverurie & Port Elphinstone):

Current standard of protection - 30 year
«  Properties at risk from the 200 year event - 114

Flood risk from
the River Don &
Old Canal

Properties at risk from the 200 year plus climate change event - 132
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T 234m

Section D-D: Davidson Field embankment cross section (sizing for 200 year plus

climate change)

Sizing for 200 year plus climate change standard of protection:*

 Davidson Field embankment - Maximum height from field 3.94 m, maximum
height from Riverside Park 2.55 m

 Canal embankment - Maximum height 2.08 m
- Canal wall - Maximum height 2.05 m

Sizing for 100 year standard
of protection:*

Davidson Field embankment -

Sizing for 200 year
standard of protection:*

« Davidson Field embankment - o

Maximum height from field Maximum height from field

3.35 m, maximum height 2.35 m, maximum height

from Riverside Park 1.96 m from Riverside Park 0.96 m

« Canal embankment - « Canal wall -

Maximum height 1.67 m Maximum height 1.79 m

« Canal wall - (embankment not required, wall

Maximum height 1.64 m continues for 50 m further

upstream than shown on drawing)

*Additional recommendation of drainage within Port Elphinstone to be reassessed with all
proposed options

PROPERTY BOUNDARY 5m EMBANKMENT CREST WIDTH

NN

1.57m

Section C-C: Canal embankment cross section
(sizing for 200 year plus climate change)
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Iy 7 Keithhall Road

Area B (South Inverurie & Port Elphinstone):

Current standard of protection - 30 year
«  Properties at risk from the 200 year event - 114

Properties at risk from the 200 year plus climate change event - 132

Total length = 803 m

gradual slopes

South Lodge embankment
Total length = 170 m

Max 21 m wide with

gradual slopes

Scottish Water
Cross section

{ Existing embankment South Lodge

)
C
O
)
Q.
@
O
g J) | removed A cross section  South Lodge embankment - Maximum height 2.98 m, average height 1.66 m
o % 3 . Keithhall flood gate - 1.80 m high
S ) L4
T -
< M\ Gzzzzzzy P Sizing for 100 year standard of protection :
o 7 | /(C% zimr‘\"gﬁ;z:?“ . Scottish Water embankment - Maximum height 2.00 m, average height 1.62 m
2%
g . /j gﬁr?:gct']‘i’;:‘ivems - South Lodge embankment - Maximum height 2.78 m, average height 1.44 m
B 1 9 . Keithhall flood gate - 1.20 m high
M Legend
G P Proposed Flood Wall . )
(), 2 e Existing Embankment Removal ® __ .
2 - Proposed Flood Gate |
5 Railway

&&&&&&

YA
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Flood risk from
the River Don &
River Urie

Sizing for 200 year standard of protection:

Scottish Water embankment Sizing for 200 year plus climate change standard of protection :
Max 23 m wide with « Scottish Water embankment - Maximum height 3.24 m, average height 2.22 m
 South Lodge embankment - Maximum height 3.28 m, average height 1.71 m
- Keithhall flood gate - 1.80 m high

« Scottish Water embankment - Maximum height 2.85 m, average height 1.80 m

v/, Proposed Embankment _ ‘i
0 0.05 01 0.2 Kilometresfh o
SN N — | %
Contains Ordnance Survey (C) Crown copyright and database right “,‘,\ S e R BOUND Ay
sm EMBANKMENT CREST WIDTH \ FROPERTY BOUNDARY \ \
c _ | | | | 3 c \ _ - i £ %
Section E-E: Scottish Water embankment cross section (sizing for 200 year Section F-F: South Lodge embankment cross section (sizing for 200 year

plus climate change)

plus climate change)
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Iy 8 Old Canal

Area B (South Inverurie & Port Elphinstone):

| Flood risk from
Current standard of protection - 30 year the River Don &

*  Properties at risk from the 200 year event - 114 Old Canal
Properties at risk from the 200 year plus climate change event - 132
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oy Old Canal reprofile option: ®) E
. ] _ = b
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Area A - Oldmeldrum Road

Option 1
Area A - Embankments protecting 200
year plus climate change

Area B - Embankments protecting 200
year plus climate change. Canal
reprofiling and structure removal

Damages avoided = £10,956,000
Cost = £11,836,000

Option 4
Area A - Undefended
Area B - Embankments protecting 100

year. Canal reprofiling and structure
removal

Option 4 damages avoided = £9,318,000
Option 4 cost = £7,656,000

Future option*

Option 6
Area A - Embankments protecting 200 year

Area B - Embankments protecting 200 year
clipped to Keithhall Road rail bridge. Bridge
removal and Old Canal embankment to the
1000 year. Further assumptions listed below

Option 6 damages avoided = £12,188,000
Option 6 cost = £6,503,000

Option 2

Area A - Embankments protecting 200
year

Area B - Embankments protecting 200
year. Canal reprofiling and structure
removal

Damages avoided = £9,359,000
Cost = £9,984,000

Option 5

Area A - Embankments protecting 200
year

Area B - Embankments protecting 200
year. Bridge removal and Old Canal
embankment to the 1000 year

Option 5 damages avoided = £12,112,000
Option 5 cost = £9,465,000

Future option*

Option 6b
Area A - Embankments protecting 200 year

Area B - Embankments protecting 200 year on
existing alignments for the Scottish Water and
Davidson defences. Bridge removal and Old
Canal embankment to the 1000 year. Further
assumptions listed below

Option 6b damages avoided = £12,188,000
Option 6b cost = £7,985,000

Area B - South Inverurie & Port Elphinstone

|. transpertation,

Option 3
Area A - Undefended

Area B - Embankments protecting 200
year plus climate change. Canal
reprofiling and structure removal

Damages avoided = £9,318,000
Cost = £8,843,000

Preferred option

Option 5b

Area A - Embankments protecting 200
year plus climate change

Area B - Embankments protecting 200
year plus climate change. Bridge
removal and Canal embankment to the
1000 year

Option 5b damages avoided = £12,724,000
Option 5b cost = £11,332,000

How the options have been assessed

Damages
to all Full cost of Benefit

properties the Cost Ratio
over 100 scheme (BCR)

years

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).

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

*Future option assessed if other options are not deemed feasible by the Scottish Government. Assumptions of over the next 100 years if the western waste water treatment works
is demolished this site could be allowed to flood, dramatically reducing the required embankment length. Further assumption of soil reuse from the existing embankments made.
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Option 5b
Area A - Embankments
protecting 200 year plus
climate change

Area B - Embankments

protecting 200 year plus
climate change. Bridge removal
and Canal embankment to the
1000 year

10 Preferred Option

Why is this the preferred option?

Option is economically viable with a benefit
cost ratio of 1.1.

Option achieves a full standard of
protection of 200 year with the inclusion of
climate change.

Option is sustainable with the inclusion of
offsetting the existing embankments to
allow for a more natural floodplain

Dougall Baillie Associates

civil. structural. transpertation, waier management

the following:

Option 5

Area A - Embankments protecting
200 year

Area B - Embankments protecting

200 year. Bridge removal and Old
Canal embankment to the 1000
year

Additional Option for Consideration

There is no formal commitment for Scottish Government funding.
Should a scheme achieve funding and hence move forward to
detailed design Option 5 would also be considered further due to

« Option 5 - more economically viable though less sustainable as
it does not protect all areas against climate change
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To be reinstated

with a new bridge,
deck to be higher
from the Canal

uoQ JeAry

Embankment

Total length = 240 m
Max height 2.63 m
Max 21 m wide with
gradual slopes

i |

Embankment

- Structure Removal

_ Contains Ordnance Survey (C) Crown
/ | copyright and database right 2019

.........
vvvvvvvvv

Further information please visit the study website: www.inveruriefloodstudy.com




