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Insch FRM Business Case

Context

Insch located in Aberdeenshire has a history of property flooding. JBA was commissioned in 2017
to carry out a review of past events, determine the likely risk to different properties and to propose
a set of 'options' that may reduce the flood risk to an acceptable level. This report is the culmination
of this work and aims to provide a detailed explanation of the various steps carried out in order to
identify a preferred set of interventions that offer a sustainable method of flood protection whilst
seeking to benefit the environment and the community of Insch.

This report focusses on fluvial flood risk from the following watercourses: The Shevock, Valentine
Burn, Mill of Rothney Burn and Newton of Rothney Burn.

A modelling exercise was carried out to estimate river levels on the above mentioned watercourses
from approximately 1 km upstream of Shevock Farm to the A96 road bridge near the River Urie
confluence. A range of possible flood events were modelled from the 50% AP (2 year) event to the
0.1% AP (1000 year) event. Increases to the flow due to predicted climate change was included to
the 0.5% AP (200 year) event.

It was found that 42 properties are at risk of flooding from the 0.5% AP (200 year) event and 46 are
at risk for the same event with a climate change allowance. A range of flood protection options were
then reviewed and short listed based on their viability.

Risk metrics

The following risk metrics are provided to aid prioritisation by SEPA:

Residential properties at risk 35 at the 200 year flood (39 with climate change)
Non-residential properties at risk 7 at the 200 year flood (7 with climate change)
Key receptors at risk Properties along Mill Road, Rannes Street,

Commercial Road and Market Street.

Flood Mitigation Options

Due to the number of watercourses investigated, Insch was split into three different areas and
reviewed based on the different mechanisms of flooding:

e Area A (Mill Road) - Flood risk from The Shevock on the left bank.

e Area B (Market Street) - Flood risk from the Valentine Burn on both banks.

e Area C (Commercial Road) - Flood risk from the Mill of Rothney to the North Road industrial
estate and Commercial Road.

A range of flood protection options were then reviewed and short listed for each area based on their
viability. A range of different combinations of options were then put forward as a viable solution for
the community of Insch as follows:
e Option 1 (standard of protection 0.5% AP (200 year) plus climate change):
o Area A - Direct defences

o Area B - Upstream storage, two-stage channel, channel reprofiling & culvert
upgrades

o Area C - Direct defences and open channel restoration
e Option 2 (standard of protection 0.5% AP (200 year) plus climate change):
o Area A - Direct defences
o Area B - Upstream storage, two-stage channel, culvert upgrades & direct defences
o Area C - Direct defences and open channel restoration
e Option 3 (standard of protection 0.5% AP (200 year) plus climate change):
o Area A - Direct defences
o Area B - Upstream storage, two-stage channel, culvert upgrades & direct defences
o Area C - Direct defences and culverting

AlZ-JBAU-IN-00-RP-HM-0012-Appraisal_Report-A1-C02.docx iii



Option 4 (standard of protection 0.5% AP (200 year)):
o AreaA - Full PLP
o AreaB - Full PLP
o AreaC - Full PLP
Option 5 (standard of protection 0.5% AP (200 year) plus climate change):
o Area A - Direct defences

o Area B - Direct defences, two-stage channel, channel reprofiling & culvert
upgrades.

o Area C - Direct defences and open channel restoration
Option 5b (standard of protection 0.5% AP (200 year) plus climate change):
o Area A - Direct defences & flood wall
o AreaB - Direct defences, two-stage channel, channel reprofiling & culvert upgrades
o Area C - Direct defences and open channel restoration

Improving public awareness and resilience

In addition to these short listed options a number of non-structural options and good practice Flood
Risk Management (FRM) measures have been investigated and recommended for implementation
by Aberdeenshire Council. Some of these could be implemented either in the short term or
alongside a Flood Protection Scheme. These include the following:

Development of a full flood warning system.

Community engagement should be continued to raise awareness of flood risk and potential
short- and longer-term solutions.

At risk properties could make use of the Council's PLP discount scheme in advance of any
possible Flood Protection Scheme on the watercourse.

The Council should consider the use of a flood 'pod' system. Community storage boxes,
which contain flood sacks; purpose designed bags filled with absorbent material. The key
advantage of this approach is that they can be distributed before a flood and are ideal for
locations with limited warning or response times. It may also save the Council time in filling,
distributing and delivering sandbags to communities when sandbag stores run out.

Scottish Planning Policy should be leveraged to provide the potential for future
implementation of other options that are currently not possible or to avoid unnecessary
development on the floodplain in Insch.

Expected benefits

A flood damage assessment has been undertaken for the present-day Do Nothing and Do Minimum
scenarios and each of the above options. The Present Value flood damages calculated for the Do
Nothing and Do Minimum scenarios are estimated to be £5 m and £3 m, respectively. The damages
avoided for each option are in the range of £2 m to £5 m (depending on the option assessed). Total
damages avoided for each option are provided in the investment appraisal summary table below.

Damages avoided:

Standard 0.5% AP 0.5% AP 0.5% AP 0.5% AP 0.5% AP 0.5% AP
of (200 year) (200 year) (200 year) (200 year) (200 year) (200 year)
Protection +CC +CC +CC +CC +CC
(SOP)

(years)

Damages 4,986 4,986 4,986 4,292 4,986 4,986
avoided

(EK)
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Working with natural processes

Natural Flood Management (NFM) is a method whereby wider catchment benefits could be
achieved alongside potential reduction to flood flows within Insch. Opportunities within the upper
catchment could to some extent counteract the effects of increasing river flows with climate change.
Natural Flood Management opportunities should be progressed where feasible through
engagement with land owners and other stakeholders. Should NFM be progressed as part of a
scheme funding should be sought through the scheme itself but in the shorter term it may be
possible to secure funding through other sources if the focus can be widened from flood risk
management to catchment, environmental and land management benefits.

Costs

Costs for each option have been estimated using the Environment Agency's Long Term Costing
tool (2012). An optimism bias factor of 60% has been added to the total costs to allow for
uncertainties in design at this stage and is typical for schemes at an early stage of appraisal. Whole
life present value costs range from £0.8 m to £5.7 m. Total costs for each option are provided in the
investment appraisal summary table.

Investment appraisal

The investment appraisal is provided below. From a cost-benefit perspective Option 5 is the best of
the structural options proposed with a cost benefit ratio of 1.32.

Total - - 5,729 4,914 4,824 2,071 3,783 4,207

PV

Costs

(EK)

PV 5,201 3,110 214 214 214 87 214 214
damage

(Ek)

PV - 2,091 4,986 4,986 4,986 4,295 4,986 4,986
damage
avoided

(Ek)

Net - 2,091 -743 72 162 2,224 1,203 780
present
value
(£k)
Benefit- - - 0.87 1.01 1.03 2.07 1.32 1.19

cost
ratio

Residual risks and planning for future flooding

A number of measures could be implemented to reduce the residual risk brought by above design
standard flood events, particularly likely with climate change:

¢ Natural Flood Management (NFM) practices could aid in reducing flows experienced within
Insch through good land management practices. In particular, it is recommended that
wetland creation, leaky bunds and floodplain woodland planting be considered in the upper
catchment, west of Shevock Farm.

e Continued watercourse maintenance is crucial as highlighted in the large difference
between the Do Nothing and Do Minimum scenario damages.

e Increasing the dimensions of the Valentine Burn culverts under Option 2 and 3 would
provide greater resilience to increases in future flows and blockage risks.
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Conclusions and recommendations

The majority of properties within Insch currently have a high standard of protection and are therefore
only predicted to flood during events greater than the 0.5% AP (200 year). The remaining properties
have a very low standard of protection flooding from the 50% AP (2 year) to 10% AP (10 year) event
onwards which results in relatively high damages, and therefore benefits the potential for hard
engineering options.

From an economic perspective Option 5 is most cost-effective. Following public engagement Option
5b, which includes formalisation of a flood wall at Mill Road, should be taken forward for
consideration. It has a slightly lower benefit-cost ratio of 1.19 compared to 1.32 but is still cost viable.
This option has the benefit of both hard engineering and channel restoration opportunities, and does
not involve the constraints associated with development of a flood storage area on the Golf Course
(Area B). This option is however dependent on larger culverts being installed at Market and
Drumrossie Street (Area B) which may not be viable, particularly as an electrical station may need
to be relocated at Drumrossie Street, and the dependence on channel reprofiling being viable.

Options 1 to3 involve flood storage on Insch Golf Course which is associated with a number of
constraints. Furthermore the benefit cost ratio of these options are much closer to unity, although
this may be alleviated by the addition of other indirect flood damages such as vehicle damage and
temporary accommodation and evacuation losses. If however, Option 5b is not considered viable
e.g. due to objection to channel reprofiling and viability of larger culverts, Option 2 is the preferred
option as this too combines hard defences with channel restoration and has a positive cost benefit
ratio of 1.01. The Valentine Burn (Area B) culverts would be surcharged under this scenario. Further
survey and ground investigations to determine the maximum feasible culvert dimensions would
improve this option. The matrix overleaf gives an overview of the consideration of each option
against different key criteria.
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Option 1 - Hard
engineering
with channel
restoration and
reprofiling

Option 2 - Hard
engineering
with reduced
Valentine
storage and no
reprofiling

Option 3 - Hard
engineering
with no
reprofiling or
channel
restoration

Option 4 - Full
PLP

Option 5 —
Hard
engineering
with no
upstream
storage but
channel
restoration and
reprofiling.

0.5% AP All properties
(200 year) protected.

+ CC

0.5% AP All properties
(200 year) protected.
+CC

0.5% AP All properties
(200 year) protected.
+CC

0.5% AP One property not
(200 year) protected.
0.5% AP All properties
(200 year) protected.
+CC

Two stage channel and
reprofiling provide
opportunity to improve
physical and ecological
condition. Disturbances
during works. Orificing
flow on the Valentine Burn
is not good for ecological
status.

Two stage channel and
channel restoration
provide opportunity to
improve physical and
ecological condition.
Disturbances during
works. Orificing flow on
the Valentine Burn is not
good for ecological status.

Little to no impact.

Two stage channel and
reprofiling provide
opportunity to improve
physical and ecological
condition. Disturbances
during works.

Reconnection with
the floodplain
through two-stage
channel. Physical
and fluvial channel
processes
restoration across
Insch.

Reconnection with
the floodplain
through two-stage
channel. Physical
and fluvial channel
processes
restored.

Reconnection with
the floodplain
through two-stage
channel. Culverting
the Mill of Rothney
does not restore
fluvial channel
processes.

Little to no impact.

Reconnection with
the floodplain
through two-stage
channel. Physical
and fluvial channel
processes
restoration across
Insch. Negative
physical condition
impacts from
constructing walls
along river banks.

Protection
up to the
0.5% AP
(200 year)
+CC

Protection
up to the
0.5% AP
(200 year)
+ CC

Protection
up to the
0.5% AP
(200 year)
+CC

Protection
up to the
0.5% AP
(200 year)
+ CC

Recommend
establishing a
flood action
group.
Importance of
flood warning
being
developed in
the area.

Recommend
establishing a
flood action
group.
Importance of
flood warning
being
developed in
the area.

Recommend
establishing a
flood action
group.
Importance of
flood warning
being
developed in
the area.

Recommend
establishing a
flood action
group.
Importance of
flood warning
being
developed in
the area.

Recommend
establishing a
flood action
group.
Importance of
flood warning
being
developed in
the area.

Only just
under a
positive
cost
benefit
ratio; ratio
of 0.87.

Cost
benefit
ratio of
1.01.

Cost
benefit
ratio of
1.03.

Cost
benefit
ratio of
2.07.

Cost
benefit
ratio of
1.32.

Minimal impacts
on community
other than
aesthetics from
direct defences.
Standard of
protection against
future increase in
flow.

Minimal impacts
on community
other than
aesthetics from
direct defences.
Standard of
protection against
future increase in
flow.

Minimal impacts
on community
other than
aesthetics from
direct defences.
Standard of
protection against
future increase in
flow.

Aside from
individual
property works
wider community
not impacted.

Minimal impacts
on community
other than
aesthetics from
direct defences.
Standard of
protection against
future increase in
flow.



Option 5b - 0.5% AP All properties
Hard (200 year) protected.
engineering +CC

with no

upstream

storage but

channel

restoration and

reprofiling.

Two stage channel and
reprofiling provide
opportunity to improve
physical and ecological
condition. Disturbances
during works.

Reconnection with
the floodplain
through two-stage
channel. Physical
and fluvial channel
processes
restoration across
Insch. Negative
physical condition
impacts from
constructing walls
along river banks.

Protection
up to the
0.5% AP
(200 year)
+CC

Recommend
establishing a
flood action
group.
Importance of
flood warning
being
developed in
the area.

Cost
benefit
ratio of
1.19.

Minimal impacts
on community
other than
aesthetics from
direct defences.
Standard of
protection against
future increase in
flow.
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1

1.1

Introduction

Legislative framework

Insch is part of the North East Local Plan District (LPD) and is categorised as a Potentially
Vulnerable Area (PVA) (06/11) with an area of approximately 40 km?. The details for this LPD, are
contained in the North-East Flood Risk Management Strategy (FRMS)! and the North East Flood
Risk Management Plan (LFRMP)2. Within this PVA a number of recommendations were made to
undertake site specific detailed flood protection studies (amongst other flood risk management
activities) to better inform the current flood risk to these communities and to investigate options for
mitigation. Nationally Insch is ranked 61 out of 168 PVA's and 3 out of 12 within the Aberdeenshire
Council authority area.

Under the Flood Risk Management (Scotland) Act 2009, this report forms part of the appraisal study
for Insch commissioned by Aberdeenshire Council and follows SEPA's Options appraisal for flood
risk management guidance 3.

Background

This flood study was commissioned to gain a greater understanding of the flood mechanisms in
each community, improve upon SEPA's flood risk maps, and provide an appraisal of options which
could reduce flood risk.

The study aims to better assess current flood risks in the community by undertaking a review of
past flood events; generating updated and detailed flood maps, determining the likely risk to different
properties; and to propose a set of mitigation measures to reduce the flood risk to an acceptable
level. A set of reports has been prepared to summarise the work undertaken and to provide a
detailed explanation of the various steps carried out. The short listed and preferred options will be
presented to the public to gain their input into the designs and to ensure that the preferred set of
interventions offer a sustainable method of flood protection whilst seeking to benefit the environment
and the community of interest.

The major watercourses which cause fluvial flood risk to Insch are The Shevock, Valentine Burn,
Mill of Rothney Burn and Newton of Rothney Burn. The study area for Insch is shown in Figure 1-
1.

1 North-East Flood Risk Management Strategy http://apps.sepa.org.uk/FRMStrategies/pdf/lpd/LPD_06_Full.pdf [accessed 10
November]

2 North East Flood Risk Management Plan http://www.aberdeenshire.gov.uk/media/17174/north-east-local-flood-risk-management-
plan-2016-2022-web-version.pdf [accessed 10 November 2017]

3 Flood Risk Management (Scotland) Act 2009, Options appraisal for flood risk management: Guidance to support SEPA and the
responsible authorities, First Edition, May 2016
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Figure 1-1: Study Extent

There is a history of flooding within the area of Insch, the most significant event was experienced in
November 2002. A review of the flood history is explained further in Section 2.1 with anecdotal
evidence highlighting properties at Insch are at risk from fluvial flooding.

Aims and objectives

The options appraisal seeks to provide information appropriate to Aberdeenshire Council to inform
their decision on the most sustainable strategy for flood risk management to the community of Insch
that contributes, where possible, to achieving River Basin Management Planning (RBMP) objectives
and is acceptable to key stakeholders and the community. This report describes the information
used to form conclusions on the suitability, feasibility and economic viability of different options for
flood risk mitigation.

Proposals and conceptual designs have been developed to:

a. Provide protection from a 0.5% AP (200 year) magnitude flood event with the inclusion
of a 24% increase to flow from climate change, if feasible or a lower magnitude event
in other cases.

b. Highlight opportunities to reduce river flows through Natural Flood Management
practices and quick wins.

c. Provide recommendations on further supplementary studies required within Insch to
understand the full flood risk to the properties.
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2.1

Preliminary Investigations

The full reports for each of the sections below are referenced in the Supporting Documents section
at the start of this report.

Flood history

The Shevock has been susceptible to flooding over the past several decades with the earliest
recorded flooding occurring in 1864. Insch falls within PVA 06/11. The greatest risk is from The
Shevock in addition to the Valentine Burn, Mill of Rothney Burn and Newton of Rothney Burn. The
key events are summarised in Figure 2-1.

All watercourses are ungauged, there are no raingauges within the catchment and the exact date
of the events highlighted in Figure 2-1 are unknown. The potential magnitude of the largest events
were estimated from rainfall records at the two nearest raingauges - Rothienorman and Cabrach.
For each, the period of most sustained rainfall in that month was considered as the event leading
to flooding. It has been estimated the Nov 2002, June 2004, 2007 and Dec 2015/Jan 2016 events
were 1 to 10 year, 2 to 4 year, 2 to 10 year and 1 year events respectively.

WE A4 ‘\‘ N (/. l
7 :

1864
Overtopping of The Shevock
resulting in flooding.

Figure 2-1: Key flood events in Insch
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2.2

2.3

2.4

Hydrology

A summary of the flows derived from the hydrological analysis are shown in Table 2-1. The Shevock
flows were achieved using the Flood Estimation Handbook (FEH) statistical method and applying a
generalised extreme value (GEV) distribution to the pooling group analysis at the confluence with
the River Urie. The tributaries were calculated using the using the FEH Rainfall Runoff approach.

Table 2-1: Hydrology Inflows

50 2 9.04 1.37 1.40 1.19

20 5 12.76 191 1.94 1.66

10 10 15.15 2.32 2.37 2.02

4 25 18.12 2.94 3.00 2.56

3.33 30 18.69 3.07 3.14 2.68

2 50 20.27 3.47 3.55 3.03

1.33 75 21.50 3.75 3.83 3.27

1 100 22.36 3.98 4.07 3.48

0.5 200 24.42 4.60 4.70 4.02

0.2 500 27.07 5.57 5.69 4.86

0.1 1000 29.03 6.58 6.73 5.75

3.33 +CC 30 +CC 23.17 3.81 3.89 3.32

0.5 +CC 200 +CC 30.28 5.70 5.83 4.98

Critical 9.25 9.25 9.25 9.25
duration for
modelling (h)

Survey data

JBA carried out a topographic channel survey in April 2018 as part of this study. This survey covers
the full study reach within Insch including The Shevock, Valentine Burn, Mill of Rothney Burn and
Newton of Rothney Burn, consisting of 111 cross sections in total. In general, 1 m resolution LiDAR
has been used for the DTM flown in 2011 supplemented by 5 m resolution NEXTMap.

Property threshold levels were also surveyed by JBA in November 2018 for all properties falling
within the 0.1% AP (1000 year) event flood envelope.

To gain a full appreciation of the study area an asset condition survey was also carried out in
January/February 2018 to understand the condition of all the existing structures that cross the
watercourse, including their risk of blockage.

Preliminary Ecological Appraisal

A preliminary ecology study was undertaken for The Shevock catchment and the following key
conclusions identified. A range of habitats were identified on the site walkover, including extensive
conifer plantations, agricultural and pastural fields, tall ruderal vegetation, marshy grassland and
some areas of standing water. The ecological value of the site was determined to be moderate to
high as the structural diversity across the surveyed area offers good foraging and refuge
opportunities for birds, mammals, bats and invertebrate assemblages.

The data search identified no statutory designed nature conservation sites or local wildlife sites
within a 2 km radius of the site extent. However, a Wildcat Priority Area overlaps the 2 km buffer at
its western extent, and so consultation with Scottish Natural Heritage is advised prior to any works
commencing in the western part of the study area.
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Mature trees within the site are likely to be protected through a Tree Preservation Order (TPO), and
details of TPOs can be sought from the Local Authority. If trees will be impacted by the works
(including retained trees where roots may be impacted) then an arboriculture survey should be
undertaken.

Within a 2 km radius of the site, the North East Scotland Biological Records Centre holds several
records for protected and notable species. The ecological importance of the site to protect species
in its current state was considered high for Badger, Scottish Wildcat, Freshwater Pearl Mussel and
birds, and at least moderate for Otter, Red Squirrel, Water Vole, Bats, fish and reptiles and low for
Great Crested Newt.

The following key points were identified from the desk study and site walkover:

¢ No Badgers, Red Squirrels, Water Voles, Otters or Bats observed during site visit.

e Ecological value for Badger, Scottish Wildcat, Freshwater Pearl Mussel and birds is high.
e Avoid the need for land-take in semi-natural habitats.

e Avoid tree and scrub removal (particularly for bats, birds, Red Squirrels).

¢ Minimise in-channel works (Otters, Water Voles, fish).

¢ No in-channel works between October and March (fish).

¢ Avoid night-working in the main active bat season (April - September).

2.5 Natural Flood Management
An NFM study of the entire Shevock catchment (Figure 2-3) was conducted.
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Figure 2-2: The Shevock catchment
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2.6

An overview of the key areas that are recommended from the study are shown in Figure 2-4. Key
recommendations include:

e Increased vegetation cover.

e Working within and on the banks of the channel.

e Land management.

e Runoff management.
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Figure 2-3: Summary of NFM options within The Shevock catchment

There is high NFM potential upstream of Insch within The Shevock catchment which may reduce
flood risk to the downstream community. In particular, wetland creation and upstream storage
options. The Valentine Burn, which also causes flood risk to Insch, could benefit from improved land
management such as attenuation of runoff though leaky bunds, buffer strips and hedgerow planting
could help to reduce the flows and increase sustainability of any scheme put in place.

Hydraulic modelling

The hydraulic model is a 1D/2D linked model, utilising Flood Modeller version 4.3.6458.29637 for
the 1D and TUFLOW version 2016-03-AE-iDP-w64 for the 2D components respectively. The
Shevock, Valentine Burn and Newton of Rothney have been modelled in 1D up to top of bank. The
out of bank region has been represented in 2D for the extent. The Mill of Rothney Burn has been
modelled in 1D only for the upper reaches. An overview of the 2D extent and different watercourses
is shown in Figure 2-5.
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Figure 2-4: Watercourse locations and model extent
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3.1

3.2

Appraisal Approach

Overview

The purpose of this report is to conclude and appraise the design options which will be taken forward
to defend against the flood risk within Insch. A 1D/2D Flood Modeller and TUFLOW model has been
built and calibrated to analyse flood risk within the study area of Insch. This model has been used
to produce Do Minimum and Do Nothing flood maps as a baseline in order to analyse the damages
and flood extent. A long list of options based on this mapping has been created for all potential
options to defend the study area, this has then been broken down and feasible options have been
shortlisted and then appraised.

Problem definition

There are 51 properties at risk from the 0.1% AP (1000 year) event and 42 properties at risk from
the 0.5% AP (200 year) event under present conditions within Insch; from The Shevock, Valentine
Burn, Mill of Rothney and Newton of Rothney. Flooding is estimated to begin at the 50% AP (2 year)
event or smaller under existing conditions. There are no formal flood defences along the
watercourses.
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4.1

4.2

Do Minimum and Do Nothing

Do Minimum results and assumptions

The do minimum results represent the present-day scenario in which all of the watercourses and
structures are maintained and replaced if they deteriorate to a point that is unacceptable. Manning's
'n' roughness represents current conditions and no bridge blockage is assumed. Figure 4-1 shows
the 0.5% AP (200 year) + climate change results for the Do Minimum scenatrio.

Legend
0.5% AP (1 in 200 year) +CC
. Depth (m)
1 o-0zs
N d 026-05
= w2 05-075
075-1
Bl 125
- ' ) Bl 1 25150
= e s
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Figure 4-1: Do Minimum 0.5% AP + climate change flood extent

Do Nothing results and assumptions

The Do Nothing results represent the ‘walk away' scenario where all watercourse and structure
maintenance stops. This therefore represents a scenario with no intervention in the natural
processes and serves as a baseline against all other options. The Do Nothing assumptions include
an increase in Manning's 'n' roughness particularly where banks will no longer be maintained. It also
includes blockage to structures at risk, see Appendix C for a full list of the Do Nothing assumptions
on each of the watercourses in Insch. Figure 4-2 shows the 0.5% AP + climate change results for
the Do Nothing scenario.
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4.3

@ 1 = Uit ; ¥ :  Legend
N Sl o el W \ £ 0.5% AP (1in 200 year) + CC
e e o : : . Depth (m)
& S -0z
= : L e S I 0.25-05
| e - ] ) - S M o5-075

a ' 1 2 ) 4 Kilometers ¢
Wi

Figure 4-2: Do Nothing 0.5% AP + climate change flood extent

Current Standard of Protection (SoP)

The figures overleaf show the SoP each property within Insch is modelled to have from fluvial flood
risk. SoP is the largest flood event which is not expected to cause flooding to a property, larger
magnitude events would be expected to cause property flooding. For example, a property with a
3.33% AP (30 year) SoP would be expected to flood at the 2% AP (50 year) event. Flooding is said
to occur when the modelled flood level exceeds the building floor level. Floor level (threshold level)
data for all properties was collected by JBA's surveyors.
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Figure 4-3: The Shevock and Mill of Rothney Standard of Protection
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Figure 4-4: Valentine Burn Standard of Protection
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Figure 4-5: Mill of Rothney Standard of Protection

The SoP at Insch shows that the majority of properties within Insch are protected up to the 0.1%
AP (1000 year) event. Out of the 51 properties at risk from the fluvial 0.1% AP event, 46 are not
protected to the 0.5% AP + climate change event that this appraisal will look to defend against. A
breakdown of where these properties are located are as follows:

e Valentine Burn - 17 properties

e The Shevock - 12 properties

e Mill of Rothney - 17 properties
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5 Flood Risk Management Options

5.1  Ciritical success factors (objectives)
The long list of options has been assessed against a number of critical success factors:

1. Options whether in isolation or combination must reduce flood risk providing an appropriate
level of protection to people, property, business, community assets and natural
environment.

2. Option must be technically appropriate and feasible.

3. Option should help to deliver sustainable flood risk management (e.g. help contribute to
amenity and urban regeneration, improve the environment and biodiversity and improve or
reduce existing maintenance regimes).

4. Options should not have insurmountable or legal constraints (e.g. land ownership, health
and safety or environmental protection constraints).

5. Options should represent best value for money and minimise the maintenance burden and
costs as much as possible.

6. Desirable Benefit Cost Ratio (BCR) when measured in parallel with other success criteria.
7. Should incorporate National, Regional and Local agendas/objectives.

5.2  Guideline standard of protection

The Scottish Government do not specify design standards for flood protection schemes. However,
the standard of protection against flooding typically used in Scotland is the 0.5% AP (200 year)
flood. This standard is the level of protection required for most types of residential and
commercial/industrial development as defined by Scottish Planning Policy (SPP).

Whilst design standards are a useful tool in terms of engineering goals and useful benchmarks, as
well as in clear communication to stakeholders and the public, there is a general move in Scotland
away from design standards to a risk based approach. Restricting options to desired standards of
protection can limit consideration of factors that influence defence effectiveness and can limit future
responses to external factors.

It is expected that a variety of protection levels are considered during the design process including
the 0.5% and 1% annual probabilities and in some cases a lesser level.

Based on the above guidance the aim of the scheme will be to assess options up to the 0.5% AP
(200 year) plus climate change flood if possible, where 0.5% AP (200 year) will also be assessed
as the lower standard.

5.3  Short term structural and maintenance recommendations and quick wins

Several measures or short term 'quick wins' have been identified that cover a range of aspects from
maintenance to small scale works. They are summarised in Table 5-1.

The majority of the quick wins could be considered as maintenance activities under the CAR regime
and hence consultation to the CAR practical guide for more information should be made before the
works are carried out?.

4 SEPA, The Water Environment (Controlled Activities) (Scotland) Regulations 2011 (as amended), A Practical Guide, Version 8.3,
February 2019
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5.3.1 Short term structural and channel maintenance and quick wins

Table 5-1: Short term structural and channel maintenance and quick wins for Insch.

Short cracks of
arch, seeping
joints, potential
risk of scour very
low.

Minor spalling
and moss
growth on top.

Minor spalling of
concreate, minor
vegetation
growth through
minor cracks.

Keep watercourse
free of debris,
regular monitoring of
vegetation to limit
blockage risk.

Keep watercourse
free of debris.

X ! ;
Bridge of Insch (The Shevock)

Keep watercourse
free of debris.

Add appropriately
designed trash
screen. Investigate
capacity and bed
levels. Monitor
sedimentation.

Bennachie Bridge (Valentine Burn)
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Minor masonry
material missing
from arch
downstream.
Trash screen
likely to be
undersized.

Minor cracks in
arch. High
vegetation growth
of left bank
downstream.

Localised surface
corrosion.

Abutments show
minor cracks.

Keep watercourse
free of debris.

Add new
appropriately
designed trash
screen, increase
capacity.

Keep watercourse
free of debris and
remove excess
vegetation
downstream.

Keep watercourse
free of debris and
sediment to maintain
channel capacity.

Keep watercourse
free of debris and
clear blockages.

B9002 culvert (Mill of Rothney Burn)

Railway culvert (Mill of Rothney)
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5.4

Non-structural flood risk management recommendations

5.4.1 Flood warning

The Insch community does not benefit from a flood warning system. A level gauge could be
procured by SEPA or the Council and installed on The Shevock and/ or smaller tributary burns. A
gauge would be beneficial in determining the rate of rise and therefore time required for properties
at flood risk to prepare. It would also provide wider benefits by providing useable hydrometric data
to improve hydrological estimates for future flood studies.

5.4.2 Emergency action plans

Aberdeenshire Council has an overarching Flood Response Plan, which is coordinated through the
Responders identified under the Civil Contingencies Act 2004. The aim of the plan is to set out
arrangements to deal effectively with flood risk. At predetermined trigger levels flood alerts and
warnings will be issued through SEPA's flood forecasting and warning service (Floodline) and
Aberdeenshire Council will conduct assessments at known hotspots and prepare resources as
required. Aberdeenshire Council will also coordinate measures in conjunction with the other
Responders. The emergency response process is coordinated through regional and local resilience
partnerships. This response may be supported by the work of voluntary organisations®.

This emergency plan should be updated regularly as new information becomes available. It is
recommended, if it has not already been done, that this is updated with the findings of this study, in
particular the revised flood mapping. Regular reviews and preparation of community level
emergency plans may be necessary to ensure that the following are up to date:

e Flood maps,

e Properties at risk (and any protected by PLP),

e Safe access and egress routes,

¢ Flood warning actions and escalation plans,

e Locations of community sandbag stores,

e Dissemination roles and responsibilities,

e Evacuation procedures,

e Onsite and/or temporary refuge locations/planning, and

e Back-up planning.

Emergency planning should encourage communication at a community level to ensure good
response rates during a flood. Examples of this include flood group leaders, flood wardens and
buddy schemes that encourage communities to act together and to help provide assistance to those
needing additional help (e.g. vulnerable residents).

5.4.3 Raising public awareness and community flood action groups

Responsible Authorities have a duty to raise public awareness of flood risk. Helping individuals
understand the risks from which they are most vulnerable is the first step in this process.

Everyone is responsible for protecting themselves and their property from flooding. Property and
business owners can take simple steps to reduce damage and disruption to their homes and
businesses should flooding happen. This includes preparing a flood plan and flood kit, installing
property level protection, signing up to the Resilient Communities Initiative, and ensuring that
properties and businesses are insured against flood damage. Flood Action Groups are well known
to assist with this awareness raising and resilience.

Council awareness raising activities are to be combined with on-going public meetings and
consultation for proposed flood schemes as part of further developments associated with this study.
Information from the Council is also expected to be disseminated through website, social media and
other community engagement activity as appropriate.

5 North

East Local Plan District - Local Flood Risk Management Plan Insch, Aberdeenshire Council.

https://www.aberdeenshire.gov.uk/media/17174/north-east-local-flood-risk-management-plan-2016-2022-web-version. pdf
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5.5

5.4.4 Community sandbag stores

It is recommended that the Council considers the use of the flood 'pod' system: community storage
boxes, which contain flood sacks which are purpose designed bags filled with absorbent material.
The key advantage of this approach is that they can be distributed before a flood and are ideal for
locations with limited warning or response times. It may also save the Council time in filling,
distributing and delivering sandbags to communities when sandbag stores run out. Instead
residents whose homes are at risk of flooding can access the boxes and can help themselves prior
to and during a flood. Whilst careful review of the siting and number of these pods would be required,
they may offer a useful approach in Insch. This approach would need to be combined once the flood
warning system is fully developed and flood awareness campaign is provided by SEPA (i.e. flood
alerts).

5.4.5 Property Level Protection (PLP)

Aberdeenshire Council currently offer a discounted PLP scheme to properties at risk of flooding,
selling discounted PLP products to residents through a capped council-funded subsidy. The scheme
makes manual PLP products more affordable than they would otherwise be. There has been some
uptake to date in Insch at the Mill Road properties including the residential home. Manual PLP
products that must be installed in advance of a flood event are in general seen as a short-term
solution. Nevertheless, a full PLP scheme using passive (or ‘automatic’) products will be considered
alongside the other options in the investment appraisal. Whether full funding would be provided
through a flood protection scheme or if resident contributions would be sought is not considered at
this stage.

5.4.6 Natural Flood Management (NFM)

Capitalising on NFM opportunities in the Insch catchment could provide flood attenuation on The
Shevock and its tributaries. NFM opportunities have been summarised in Section 2.5 and may be
considered by the Council in the future. Suggestions include wetland formation, storage ponds and
improved land management through along contour ploughing, leaky bunds and buffer strips to
reduce runoff rates (Figure 2-4).

The key area of the catchment where NFM could influence flood risk within Insch are upstream of
Shevock Farm to the west of the town. This is due to the high floodplain storage and land
management improvement potential.

5.4.7 Planning policy

Scottish Planning Policy and accompanying Planning Advice Notes set out Scottish Ministers’
priorities for the operation of the planning system and for the development and use of land. In terms
of flood risk management, the policy supports a catchment-scale approach to sustainable flood risk
management and aims to build the resilience of our cities and towns, encourage sustainable land
management in our rural areas, and to address the long-term vulnerability of parts of our coasts
and islands. Under this approach, new development in areas with medium to high likelihood of
flooding should be avoideds®.

Long list of options

The following tables provide an overview of potential flood alleviation options targeting the flood risk
from the different watercourses within Insch. The tables have been derived using the non-
exhaustive long list option from SEPAs guidance’. These have been separated into the four design
areas based on source and mechanism of flood risk. A combination of options will be required to
tackle all the flood mechanisms within Insch. Figure 5-1 below shows the four design areas; the Do
Minimum 0.5% AP (200 year) event + climate change has been used to show the flood risk to these
areas.

6 North East Local Plan District - Local Flood Risk Management Plan Ellon, Aberdeenshire Council, pva-06_12-ellon.pdf,
https://www.aberdeenshire.gov.uk/media/17357/pva-06_12-ellon.pdf

7 Local Authority flood study checklist, Flood Risk Management (Scotland) Act 2009 (FRM Act), Version 3, 10 September 2018
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Figure 5-1: Insch design areas
The areas were selected as they each have different mechanisms which lead to flooding as follows:

e Design Area A (The Shevock) - The Shevock is subject to flooding around Commercial
Road, Mill Road and Rannes Street due to out of bank flows.

e Design Area B (Valentine Burn) - This area covers the Valentine Burn and is subject to
flooding upstream of Market Street bridge due to insufficient culvert capacity, the area
surrounding the Leisure Centre due to out of bank flows and the properties upstream of
Drumrossie bridge due to bank overtopping.

e Design Area C (Mill of Rothney) - This area covers the Mill of Rothney Burn and is subject
to flooding from out of bank flow upstream of the B9002 road bridge and open channel
sections which runs through the industrial estate. A major flow pathway forms as a result of
overflow across North Road combined with the out of bank flow from the industrial estate
which flows east towards the Insch properties on the right bank of The Shevock.

e Design Area D (Newton of Rothney) - This area covers the Newton of Rothney Burn and
is subject to flooding of the road from insufficient culvert capacity at South Lodge. However,
on assessment of SoP no properties are deemed to be at risk over a 0.5% AP (200 year)
event thus no further appraisal of this design area has been undertaken.
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Table 5-2: Long list of options for design area A (The Shevock)

Relocation Technical: Relocation or abandonment of properties not politically or socially
viable. Option not cost effective as purchase costs will be the same as capped
damages.

Environmental: No significant environmental or RBMP impacts.
Constraints: Multiple objections likely if carried out via a FPS.
Decision: Option discounted.

Flood Warning Technical: Currently no Flood Warning Alert (FWA) for the Shevock Burn. A

gauge installation or monitoring would be required to inform alert stages. Unknown
time to rise.

Environmental: No significant environmental or RBMP impacts.
Constraints: None
Decision: Shortlisted alongside other options.

Property Level Technical: This option could retrofit PLP to properties at risk of shallow flooding.
:’F:'ELE)C“OH Environmental: No significant environmental or RBMP benefits or impacts.

Constraints: PLP is limited to flood depths of up to 600mm. If PLP temporary
measures, warning would be required to allow residents to install the PLP to it to
be effective.

Decision: Shortlisted.

Local Planning Technical: Must comply with local plans such as the Scottish Planning Policy
Policies (SPP), local authority development plans, any conservation areas.

The North East Local Flood Management Plan 2016-2022: Actions to avoid and
reduce the risk of flooding and protect communities. The information in the flood
risk management plans can be used to inform wider emergency response plans for
flooding. The Plan defines that the flood protection study should consider how to
avoid or minimise the potential negative effects to the environment and how
recreational and tourism opportunities can be created. Aberdeenshire Council's
Flood and Coastal Protection team will work directly and liaise with colleagues in
the planning service to ensure appropriate policies and measures are put in place
to reduce flood risk.

Environmental: The Local Development Plan 2017 states that developments
should identify measures to improve biodiversity and geodiversity. Furthermore,
could contribute to health and wellbeing goals and access to greenspace.
Constraints: The Local Development Plan 2017 has designated protected sites
which may restrict development in Insch. Area R1 which is downstream of the
Market Street Bridge and the land on both banks of The Shevock have been
reserved for a town park. Area R2 and the right bank from the confluence with the
Valentine Burn up to the confluence with the Newton of Rothney Burn is reserved
land for a town park. Areas R4 is reserved for the possible expansion of the Insch
War Memorial hospital. Area P2 is a protected area to conserve the bowling green.

Decision: Planning policies considered.

Runoff (NFM) Technical:

1. Woodland creation: Opportunities for floodplain and riparian woodland planting
in the golf course to the west of Insch and in the vicinity of the Shevock Farm which
would slow flows and increase the time to peak.

2. Land management: Along contour ploughing, hedgerow planting, buffer strips
and bank fencing to limit livestock grazing and compaction.

3. Wetland creation/restoration: Wetland creation downstream of the Little Main
of Wardhouse and within the Mill of Rothney catchment. This could be incorporated
as part of a recreational and wildlife zone.

4. Drainage modifications: block over-straightened forestry drainage channels.
Environmental: There is the potential for habitat creation, diffuse pollution
reduction and increase in biodiversity. This links to the local development plans by
meeting their aim of improving biodiversity.

Constraints: Potential land ownership constraints and would need farmers to
actively participate in good land management practices.

Decision: Shortlisted alongside other options.

River/floodplain Technical:

2’:‘7:‘“0";3“0“ 1. River Morphology: May be potential for increasing channel sinuosity upstream
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Control
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of Insch.

2. Riparian woodland creation: Upstream of the Shevock Farm.

3. Instream structures: No areas identified.

4. Washlands/offline storage ponds: There are opportunities for floodplain
storage and indicative regions are primarily within the vicinity of Insch. There is a
large pond on the left bank downstream of Shevock Farm. May be potential to
create similar storage features upstream of Shevock Farm. There is potential for
floodplain storage potential along the Mill of Glanderston upstream of Insch.
Environmental: There is the potential for habitat creation, diffuse pollution
reduction and increase in biodiversity. This links to the local development plans by
meeting their aim of improving biodiversity.

Constraints: Topography does not support channel diversion. Historical maps
show the watercourses in Insch have been used for industrial mills through the
19th century and have followed the same course through the town that we see
today.

Decision: Shortlisted alongside other options.

Technical:

1. Managing channel instabilities: Livestock fencing could protect from over
grazing and compaction of the banks.

2. Overland sediment: There are several areas within The Shevock catchment
where there is potential for sediment management through the use of bunds, buffer
strips and riparian vegetation planting.

3. Bank restoration: Moderate levels of erosion are occurring in the upper
headwaters of The Shevock and along the reach between Oldtown and Insch.
Livestock grazing of the banks should be limited and re-vegetated to prevent
excess sediment influx.

Environmental: Supporting biodiversity, protecting habitats.

Constraints: This option requires landowner co-operation to install livestock
fencing, leaky bunds and plant buffer strips.

Decision: Shortlisted alongside other options.

Technical:

There is potential for the creation of storage ponds upstream of the Shevock Farm
and at Insch Golf Course. Downstream of Little Mains of Wardhouse wetland
storage could be utilised.

Environmental: Some disturbance to wildlife during construction but potential
benefits through new habitat creation and supporting biodiversity.

Constraints: Potential land ownership constrains

Decision: Shortlisted for floodplain storage in the field west of Mill Road.
Option considered in more detail in section 3.2

Technical:

1. Channel modification: There are opportunities for the restoration of sinuosity
along the Shevock upstream of Shevock Farm.

2. Channel Diversion: Limited area for channel diversion due to the urban area
and the natural topography restrictions.

3. Hydraulic constrictions: No significant constrictions.

4. Bridges/ Culverts: Increasing the capacity of some structures (SHEV01_3716
and SHEVO01_4245) could contribute to a significant improvement to flood risk in
Insch. Several concrete structures could be removed to improve watercourse
condition alongside Mill House.

Environmental: Channel modification may have significant environmental impact
on sensitive habitats. E.g. fish spawning grounds. No significant environmental
benefit. May remove valuable habitats of protected species.

Constraints: Topography does not support diversion. Major restrictions to
diversion as watercourse flows close to railway line.

Decision: Shortlisted for increasing culvert capacity of Commercial Road
Bridge.

Technical: The implementation of new control structures would cause flooding
upstream.

1. Sluice gate: No sluice gates present.

2. Weir: No weirs present.
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3. Trash screens: No trash screens present.

4. Pumping station: Limited feasibility for a pumping station.

Environmental: Low environmental impact. Overall neutral impact. Replacement
works could cause disturbances to wildlife.

Constraints: Flood risk downstream (pass forward flow) would need to be
considered.

Decision: Discounted

Technical:

1.Embankment: An embankment would require more space than a wall.

2.Wall/ Adaptable wall: This option would help confine flow to the open channel
sections of the watercourse. There are possible areas for direct defences along the
Shevock at the south of Insch Hospital along to the High Street bridge.
Temporary: Ensuring constant availability of trained personnel capable of
deploying defences may put excessive pressure on council. Residents may be able
to assist but reliability of defence deployment may be reduced. However, flood
warning would be required.

Environmental:

Permanent: Direct defences likely to have negative RBMP impact through
increased morphological pressure on the watercourse. Direct defences, in the form
of walls may disconnect river from land for some species.

Temporary: No significant environmental or RBMP benefits or impacts although
likely to be preferred from an environmental standpoint when compared to direct
defences.

Constraints: Some objections possible at public consultation.

Decision: Shortlisted for an adaptable wall on the left bank of the Shevock
Burn.

Technical: Maintenance to remove man made debris is recommended. Asset
owners and riparian landowners are responsible for the maintenance and
management of their own assets.

Environmental: Channel and bank maintenance may have significant impacts on
protected wildlife.

Constraints: Possible stretching of council resources if further inspection/
maintenance is proposed.

Decision: Shortlisted alongside other options.
Technical: Introduction of a local flood action group and awareness raising. Flood

Insurance for high risk properties/areas. Individual property owners can sign up to
Floodline. Self help can be used in conjunction with other methods of prevention.
Environmental: No significant environmental or RBMP benefits or impacts.
Constraints: Unlikely to be accepted as the only flood prevention measure.
Decision: Shortlisted alongside other options.

Technical: Aberdeenshire Council has an overarching Flood Response Plan, co-
ordinated through the responders identified under the Civil Contingencies Act
2004. Warnings issued through Floodline and predetermined trigger level set. The
emergency response is coordinated through regional and local resilience

partnerships. The operational Flood Response Plan will undergo annual review to
reflect operational or responsibility changes.

Environmental: No significant environmental or RBMP benefits or impacts.
Constraints: Limited flood warning time.
Decision: Shortlisted alongside other options.
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Table 5-3: Long list of options for design area B (Valentine Burn)

Relocation

Flood Warning

Property Level
Protection
(PLP)

Local planning
policies

Runoff (NFM)

River/floodplain

Technical: Relocation or abandonment of properties not politically or socially
viable.

Environmental: No significant environmental or RMBP impacts.
Constraints: Multiple objections likely if carried out via a FPS.

Decision: Discounted

Technical: Currently no Flood Warning Alert (FWA) for the Valentine Burn. A
gauge installation or monitoring would be required to inform alert stages. Lead
time expected to be low.

Environmental: No significant environmental or RMBP impacts.
Constraints: Currently no gauge and likely insufficient lead time.

Decision: Discounted

Technical:

Permanent: This option could retrofit PLP to properties at risk of shallow flooding.
Temporary: Option would not be feasible due to no flood warning.

Environmental: No significant environmental or RMBP impacts.
Constraints:

Permanent: Unlikely to be accepted by the community as the only flood
protection measure.

Temporary: Likely insufficient lead time or flood warning in place.
Decision: Shortlisted

Technical: Must comply with local plans such as the Scottish Planning Policy
(SPP), local authority development plans, any conservation areas.

The North East Local Flood Management Plan 2016-2022: Actions to avoid and
reduce the risk of flooding and protect communities. The information in the flood
risk management plans can be used to inform wider emergency response plans
for flooding. The Plan defines that the flood protection study should consider how
to avoid or minimise the potential negative effects to the environment and how
recreational and tourism opportunities can be created. Aberdeenshire Council's
Flood and Coastal Protection team will work directly and liaise with colleagues in
the planning service to ensure appropriate policies and measures are put in place
to reduce flood risk.

Environmental: The Local Development Plan 2017 states that developments
should identify measures to improve biodiversity and geodiversity. Furthermore,
could contribute to health and wellbeing goals and access to greenspace.
Constraints: The Local Development Plan 2017 states 3 areas alongside the
Valentine Burn which are protect or reserved. P1 which is situated surrounding the
Leisure Centre is protected to conserve the playing fields. P2 which is situated on
the left bank on the Valentine Burn downstream of the Market Street Bridge is
reserved for a replacement primary school. Area R2 lies on the left bank of the
Valentine Burn is on the right bank downstream of the Drumrossie Street Bridge is
reserved for a town park.

Decision: Planning Policies considered.

Technical:

1. Woodland creation: Limited scope for woodland creation on the Valentine
Burn.

2. Land management: Along contour ploughing, hedgerow planting, buffer strips
and leaky bunds.

3. Wetland creation: Opportunity for wetland creation on the left bank in the area
reserved for a primary school.

4. Drainage modification: Reed bed planting in field drains to reduce polluting
runoff and slow flows.

Environmental: The environmental benefits associated with this option include
habitat creation, diffuse pollution reduction, increase in biodiversity, creating green
corridors, recreational and educational areas.

Constraints: Reserved or protected areas near Leisure Centre. Involves
cooperation of land owners.

Decision: Shortlisted alongside other options.
Technical:
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1. River morphology/ restoration: Limited scope for modifications of river
morphology due to urban extent.

2. Riparian woodland creation: Limited space for woodland creation.

3. Instream structures: This option would not reduce flood risk.

4. Storage ponds: See storage section.

Environmental: Environmental impacts include disturbances to wildlife and
wildlife habitats. Monitoring and removal of invasive species prior to works.
Constraints: Limited space due to urban extent and protected/ reserved land
constrictions.

Decision: Discounted

Technical:

1. Managing channel instabilities: vegetation planting to stabilise highly eroding
sections of bank.

2. Overland sediment: Leaky bunds, debris dams and buffer strips
recommended in the upper catchment

3. Bank restoration: Bank stabilisation recommended in the upper catchment
and newly cut drainage channel tributary.

Environmental: Environmental impacts include disturbances to wildlife and
wildlife habitats. Monitoring and removal of invasive species prior to works.
Reducing sediment input will improve water quality and condition of existing
aquatic habitats.

Constraints: Landowner cooperation required in bund construction and
vegetation planting.

Decision: Shortlisted alongside other options.

Technical: A wetland storage option could be designed on the left bank of the
Valentine Burn downstream of the Market Street Bridge. This could be
incorporated into the plans for the replacement primary school as an educational
and recreational wetland.

Environmental: Some disturbance to wildlife during construction but potential
benefits through new habitat creation and wetland area. Furthermore, reed beds
could offer some pollution removal.

Constraints: Land ownership constraints. From the local development plan there
are several areas which are protected. Area surrounding Leisure Centre
protected to conserve playing fields. Area on the left bank downstream of the
Leisure Centre protected for a replacement primary school.

Decision: Shortlisted for storage area either on the golf course or
downstream of the Largie road culvert on the left bank. Section 3.2 looks at
this in further detail.

Technical:

Channel modification: There are opportunities for channel modification around
Insch Golf Course to increase sinuosity and improve floodplain connectivity. Two
stage channel to be considered downstream of Leisure Centre. Channel re-
meandering in places would be recommended.

Channel diversion: Limited scope for channel diversion due to presence of an
urban area and topographic constrictions.

Channel realignment: Limited scope for channel realignment due to presence of
urban area and topographic restrictions.

Hydraulic constrictions: The removal of the trash screen on Drumrossie Street
bridge would help improve channel conveyance.

Bridge/Culverts: There are several structures (VALO1_0622; VALO1_0354)
which could benefit from modification to increase capacity.

Environmental:

Channel modification: May have significant environmental impact on sensitive
habitats. E.qg. fish spawning grounds.

Channel diversion: May remove valuable habitats but if bypass naturalised then
could provide new habitats.

Channel realignment: No significant environmental benefits or impacts.
Constraints: Topography and urban area does not support diversion or channel
realignment.

Decision: Shortlisted for improvements to increase capacity of Drumrossie
Street bridge and Largie Road culvert and Two Stage channel.
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Technical: No control structures on the Valentine Burn.
Environmental: No environmental impacts.
Constraints: No constraints.

Decision: Discounted

Technical:

Embankment: Due to space availability embankments would be less feasible
than walls.

Wall/adaptable wall: This option may be feasible along the watercourse at the
back of Market Street in the form of a wall. Walls should be made adaptable
where possible to accommodate future storm intensification due to climate
change. In some other locations, existing walls be raised/improved to provide a
better standard of protection.

Temporary: Ensuring constant availability of trained personnel capable of
deployed defences may be put excessive pressure on council. Residents may be
able to assist but reliability of defences deployment may be reduced.
Environmental: Some object possible at public consultation. Demountable
defence not suitable as not enough time on small watercourse with a fast time to
peak.

Constraints: Some objections at public consultation. Demountable defences not
suitable as not enough time on small watercourse with a fast time to peak.
Decision: Shortlisted for wall along the Valentine Burn at the back of the
Market Street properties.

Technical: Maintenance to remove man made debris from the watercourse is
recommended. Bank stabilisation where it is eroding downstream of Market Street
bridge is also recommended. Asset owners and riparian landowners are
responsible for the maintenance and management of their own assets including
those which help to reduce flooding.

Environmental: Channel and bank maintenance may have significant impacts on
protected wildlife.

Constraints: Possible stretching of council resources if further
inspection/maintenance is proposed.

Decision: Shortlisted alongside other options.
Technical: Introduction of a flood action group and awareness campaign. Flood

insurance for high risk properties. Individual property owners can sign up to
Floodline.

Environmental: No significant environmental or RMBP benefits or impacts.
Constraints: Requires individual and community buy in.

Decision: Shortlisted alongside other options.

Technical: Aberdeenshire Council has an overarching flood response plan, co-
ordinated through the responders identified under the Civil Contingencies Act
2004. Warnings issued through the Floodline and predetermined trigger level set.
The emergency response is coordinated though regional and local resilience

partnerships. The operational Flood Response Plan will undergo annual review to
reflect operational or responsibility changes.

Environmental: No significant environmental or RMBP benefits or impacts.
Constraints: Requires adequate flood warning time.
Decision: Shortlisted alongside other options.

Table 5-4: Long list of options for design area C (Mill of Rothney)

Relocation

Flood Warning

Technical: Relocation of industrial property in the lowest reach of the Mill of
Rothney and watercourse could be culverted through the site.

Environmental: No significant environmental or RBMP impacts.

Constraints: Multiple objections and would require land owners agreement and
new area of development for relocated properties.

Decision: Discounted

Technical: Currently no Flood Warning Alert (FWA) for the Mill of Rothney. A
gauge installation or monitoring would be required to inform alert stages.
Environmental: No significant environmental or RBMP benefits or impacts.
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Constraints: Limited flood warning time as no gauge installed.
Decision: Discounted.

Technical: Properties would benefit due to being within the 0-0.6m depth range,
which falls within the PLP boundary.

Environmental: No significant environmental or RBMP benefits or impacts.
Constraints: Unlikely to be accepted by the community as the only flood
protection measure. Multiple objections likely if carried out via a FPS. Flood
warning would be required for temporary PLP.

Decision: Shortlisted

Technical: Must comply with local plans such as the Scottish Planning Policy
(SPP), local authority development plans, any conservation areas.

The North East Local Flood Management Plan 2016-2022: Actions to avoid and
reduce the risk of flooding and protect communities. The information in the flood
risk management plans can be used to inform wider emergency response plans
for flooding. The Plan defines that the flood protection study should consider how
to avoid or minimise the potential negative effects to the environment and how
recreational and tourism opportunities can be created. Aberdeenshire Council's
Flood and Coastal Protection team will work directly and liaise with colleagues in
the planning service to ensure appropriate policies and measures are put in place
to reduce flood risk.

Environmental: The Local Development Plan 2017 states that developments
should identify measures to improve biodiversity and geodiversity. Furthermore,
could contribute to health and wellbeing goals and access to greenspace.

Constraints: The Local Development Plan 2017 shows area OP1 to lie to the
east of the Mill of Rothney. OP1 is an opportunity area for housing development
so there may be restrictions to any flood risk development in this area.

Decision: Planning Policies considered.
Technical: There is medium potential within the Mill of Rothney sub catchment for
runoff reduction.

1. Woodland creation: Could be potential for along contour planting in the upper
catchment.

2. Land management: Along contour ploughing and hedgerows in the upper
catchment.

3. Wetland creation: Opportunity in the land south of North Road.

4. Drainage modification: There is potential for agricultural drainage
modifications in the upper catchment.

Environmental: Woodland and wetland creation would provide new habitats,
diffuse pollution reduction and increase in biodiversity. This links to the local
development plans by meeting their aim of improving biodiversity.

Constraints: Potential land ownership constraints and would need farmers to
actively participate in good land management practices.

Decision: Shortlisted alongside other options.

Technical:

1. River morphology/restoration: Limited opportunity.

2. Riparian woodland creation: This could be carried out in the upper catchment
3. Instream structures: Limited opportunity.

4. Online storage ponds: There is medium potential within the Mill of Rothney
sub catchment for floodplain storage in the lower reaches of the watercourse e.g.
in the land south of North Road. Alternatively this area could be made into a
wetland.

Environmental: Riparian woodland, and wetland creation would provide new
habitats, reduce diffuse watercourse pollution and increase biodiversity. This links
to the development plans by meeting their aim of improving biodiversity.
Constraints: None.

Decision: Shortlisted alongside other options.

Technical:

1. Managing channel instabilities: Installation of livestock fencing to protect
banks from over grazing.

2. Overland sediment: Leaky bunds, debris dams, hedgerows and buffer strips
recommended.
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3. Bank restoration: Bank stabilisation recommended in the industrial estate to
prevent sediment and diffuse pollution being washed toward The Shevock.

Environmental: Livestock fencing and bank stabilisation will help prevent channel
degradation and protect habitats of water voles.

Constraints: Landowner buy-in required.
Decision: Shortlisted alongside other options.

Technical:

Online: Online storage ponds could be created along the reach of the burn.
Potential areas for this could be south of North Road/B9002.

Offline: Limited opportunity.

Environmental: Some disturbance to wildlife during construction but potential
benefits through new habitat creation.

Constraints: Land ownership constraints and limited space availability.
Decision: Shortlisted for storage upstream of North Road. Section 3.2
discussed this in more detail.

Technical:

Channel modification: There is potential for channel re-meandering to increase
sinuosity in the channel.

Diversion: No suitable diversion route would be cost effective for the number of
properties at risk.

Structure modification: The capacity of the pipe culvert through the industrial
yard could be increased.

Environmental: There is the potential for disruption to wildlife and habitats, if
bypass naturalised then could provide new habitats.

Constraints: No suitable diversion routes would be economically viable.
Increasing the capacity of the railway culvert would incur substantial costs and
potential disruptions to both the community and the railway.

Decision: Shortlisted for upgrade or removal of the pipe culvert through the
industrial estate. Section 3.2 discussed this in more detail.

Technical: The installation of control structures in not likely to significantly reduce
flood risk to the community.

Environmental: There is potential to disrupt wildlife and habitats.

Constraints: Unlikely to be cost effective due to limited available space for large
volumes of water to be controlled.

Decision: Discounted

Technical: There are limited available areas for direct defences.

Environmental: A wall could be constructed along the banks of the watercourse
from the B9002 road culvert to the railway culvert.

Constraints: Direct defences likely to have negative RBMP impact through
increased morphological pressure on the watercourse. Direct defences, in the
form of walls may disconnect river from land for some species.

Decision: Shortlisted

Technical: Maintenance unlikely to reduce flood risk to a useful degree but
maintenance schedule should be adhered to. Could play a minor role in reducing
flood risk if combined with more substantial options. Asset owners and riparian
landowners are responsible for the maintenance and management of their own
assets including those which help reduce flooding.

Environmental: Channel and bank maintenance may have significant impacts on
protected wildlife.

Constraints: Possible stretching of council resources if further inspection/
maintenance is proposed.

Decision: Shortlisted alongside other options.
Technical: Introduction of flood action group and awareness campaign. Flood

insurance for high risk properties. Individual property owners can sign up to
Floodline.

Environmental: No significant environmental or RBMP benefits or impacts.
Constraints: Requires individual and community buy in.
Decision: Shortlisted alongside other options.

Technical: Aberdeenshire Council has an overarching Flood Response Plan, co-
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5.6

Plans ordinated through the responders identified under the Civil Contingencies Act
2004. Warnings issued through Floodline and predetermined trigger level set. The
emergency response is coordinated through regional and local resilience
partnerships. The operational Flood Response Plan will undergo annual review to
reflect operational or responsibility changes.

Environmental: No significant environmental or RBMP benefits or impacts.
Constraints: Limited flood warning time.
Decision: Shortlisted alongside other options.

Feasibility study

5.6.1 Storage analysis on The Shevock

The feasibility of storage upstream of the confluence of The Shevock with the Mill of Rothney has
been considered. As some properties within Insch have an SoP of the 50% AP (2 year) event, the
storage was assessed to hold the 0.5% AP (200 year) event plus climate change with a controlled
outlet structure allowing only the 50% AP (2 year) event downstream. The tested location of the
proposed storage option can be seen in Figure 5-2.

North

VICTORIA STREET

DUNNYDEE!

Home Farm
(South)

- Insch Buildings
Storage area
DM 0.5% AP (1 in 200 year) +CC
Depth (m)
- High : 1.80
Low:0
-

Contains Ordnance Survey data & Crown copyright and database rights (2019) Ordnance Survey (100023423)

Wantonwells Farm

0 0.125 0.25

Figure 5-2: The Shevock storage area

A storage area was tested with a basic Flood Modeller reservoir model restricting the flow in the
channel to the 50% AP (2 year) with a flow constriction orifice. The dimensions of the orifice were
calculated to allow the 50% AP (2 year) flow to pass through and the 0.5% AP (200 year) event plus
climate change flow would attenuate within the storage area. The storage area boundary is shown
on Figure 5-2 by the red hatched area. The storage behind the wall was based on an area/ elevation
relationship extracted from the available LiDAR data.

The results of the feasibility tests have found that in order to store the flows for a 0.5% (200 year)
event plus climate change a reservoir defence level of 135 mAOD would be required. This equates
to an embankment >5m in height and of considerable length. This would be associated with very
high capital and ongoing maintenance costs. The embankment would run parallel to the railway line
which sits at an elevation of 129 mAOD and would likely be unacceptable. A large area of land take
would be required including land take of Insch Golf Course which would result in public objection.
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Environmental constraints include the potential for high sediment build up behind the orifice and a
fish pass would be needed through the orifice.

Storage as a standalone option has therefore been discounted. This is because:

e Very high and extensive embankments, with high land take at Insch Golf Course would be

required.

The proposed area is in very close proximity to the railway line making it not an ideal
location.

This area is not far enough upstream of Insch to capture enough flow to mitigate flood risk.
For storage to be most effective (as a standalone option) it needs to be as near as possible
to the area at risk.

e Construction costs would be high.

e Large environmental impacts.

Current conditions show The Shevock already has good floodplain connectivity and storage
in the area proposed for a reservoir.

5.6.2 Storage analysis on the Valentine Burn

Feasibility of storage on the Valentine Burn, either upstream on the golf course or downstream of
Largie Road bridge on the left bank have been tested. As some properties along the Valentine Burn
start to flood at the 20% AP (5 year) event, it was tested to hold the 0.5% AP (200 year) event plus
climate change with a controlled outlet structure allowing only the 20% AP (5 year) event
downstream. The location of the proposed storage area is shown in Figure 5-3.
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Figure 5-3: Valentine Burn storage area.

A storage area has been tested with a basic reservoir storage model in Flood Modeller. The model
is designed to restrict the flow in the channel to the 20% AP (5 year) by a flow constriction orifice.

The storage behind the wall was based on an area/ elevation relationship extracted from the
available LiDAR data

The results of this feasibility test indicate that in order to attenuate the 0.5% AP (200 year) plus
climate change event, an embankment with a minimum elevation of 130 mAOD which would be
required which equates to a height of approximately 4 m. The key constraints to this option are
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public acceptance of use of the golf course for floodwater storage and the environmental constraints
including the need for a fish pass to allow movement either side of the orifice and the possibility of
sediment build up behind the orifice.

Discounted as standalone but has been shortlisted for further testing.

5.6.3 Storage analysis on the Mill of Rothney

Feasibility of storage upstream of the North Road culvert has been considered. As some properties
within Insch have a 50% AP (2 year) SoP, it was tested to be a storage solution to hold the 0.5%
Ap (200 year) event plus climate change with a controlled outlet structure allowing only the 20% AP
(5 year) event downstream. The location of the proposed storage area is shown in Figure 5-4.
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Figure 5-4: Mill of Rothney storage area.

A storage area has been tested with a basic reservoir storage model in Flood Modeller. This model
is designed to restrict the flow in the channel to the 20% AP (5 year) with a flow constriction orifice.
In order to attenuate the 0.5% AP (200 year) event plus climate change event, on the rigth bank
upstream of North Road, an embankment approximately 10 m in height (level 137.9 mAOD) would
be require based on an area/ elevation relationship extracted from the available LiDAR data.

The height of the embankment required is excessively high, would be very expensive with high
capital and ongoing maintenance costs, would likely face public objection and require high land
take. Additionally there are a number of environmental constraints including sediment build up
behind the orifice and the need for a fish pass to allow fish through the orifice.

This option has therefore been discounted as a standalone option as:

e The height required to store significant amounts of flood water would be excessively high.
e Large environmental impacts.
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5.7

5.8

Short list of options
Watercourse maintenance and NFM shall be implemented to some extent with all short-listed
options. Following the consideration of the long list and feasibility in Sections 5.5 and 5.6, the
following options have been shortlisted:
e Design area A (The Shevock)
o Direct defences.
o 