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1.0 Introduction

Millard Consulting have been instructed by The River Tay Castle LLP, to carry out a Flood Risk Assessment in
relation to a proposed development at Taymouth, by Kenmore. This report specifically refers to Zone 4 of the
proposed development, which covers the area in the vicinity of the castle itself. The proposed layout for Zone 4
is shown on McKenzie Strickland Associates drawing Z4(PL)MP Revision B, enclosed within the “Plans” section
of this report.

This assessment uses the methods of the Flood Estimation Handbook – Institute of Hydrology (1999). The
assessment is prepared using our best engineering judgement but there are levels of uncertainty implicit in the
historical data and methods of analysis. Details of the range of possible error in the methods of flood estimation
are given in the Flood Estimation Handbook (FEH).

The overall site area is bounded in red in Figure 1 below, while Figure 2 shows the extents of Zone 4.

Figure 1 – Site Location Plan, Taymouth Estate
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Figure 2 – Zone 4 location plan
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2.0 General Description of Site

The Taymouth site consists of the full grounds of Taymouth Castle and is located immediately north east of the
village of Kenmore in Perth and Kinross. The site is centred at Ordnance Survey grid reference NN 78249
46017.

The Taymouth site is approximately 1.4km2 in size and consists of a large woodland area, a golf course,
Taymouth Castle and a number of dwellinghouses. The topography of the site is generally flat from the north
western boundary across the golf course area, before ground levels rise steeply towards the A827 public road
which forms the south eastern boundary of the site. The golf course area consists mainly of short grass and
rough grassland with occasional trees, with the steeply sloping section accounting for the majority of the
woodland area. Ground levels around the castle generally fall from approximately 103m AOD at its western
end, to 101.5m AOD at its eastern end, while ground levels within Zone 4 sit generally between 115m and 130m
AOD.

Zone 4 is 5.3ha in size and is located at the south western end of the estate, bounded to the north by the River
Tay. In addition to the River Tay a man-made surface water channel flows past the western side of Zone 4,
before flowing into the River Tay. The man-made channel meanders through the adjacent golf course to the
south of Zone 4 before entering a man-made pond in the vicinity of the south western corner of Zone 4 and then
continuing past the site.

Zone 4 generally sits higher than surrounding ground, with steep slopes down to surrounding ground along its
northern, eastern and western edges. To the south ground levels generally fall to the south/south east.

The River Tay flows from the eastern end of Loch Tay at Kenmore, in a north easterly direction past Taymouth
Estate. The length of the River Tay modelled as part of this assessment begins at the downstream side of
Kenmore Bridge and extends a further 3.8km downstream. Within the length of the model, two bridges cross
the River Tay. These include the “Chinese Bridge” which is located approximately midway through the model,
adjacent to Taymouth Castle, and the Newhall Bridge towards the downstream end. Both bridges have been
constructed spanning across the watercourse with the support of piers. The bridges have both been modelled
as part of this assessment.

The site generally sits higher than surrounding ground, with steep slopes around the northern, eastern and
western sides of Zone 4. The highest point within Zone 4 is situated at an elevation of approximately 130.6m
AOD. In the vicinity of the highest point an existing building is located, noted on mapping as “The Dairy”.

A second natural watercourse is located running through Taymouth Estate which is relevant to this assessment.
The Allt a Bhealaich flows into Taymouth Estate from the south, flowing through the steep wooded area, before
entering the flatter golf course section of the site. At this location the watercourse begins flowing in a north
easterly direction at the bottom of the woodland slope, before reaching its confluence with the River Tay
approximately 500m upstream of Newhall Bridge. This watercourse is a significant distance from Zone 4 to the
south east and due to this distance and surrounding topography the Allt a Bhealaich does not pose a flood risk
to the site, however it has been included in the hydraulic model utilised in this assessment.

A Scottish Water water supply borehole is located at the western edge of Zone 4 along with associated supply
pipes. The supply pipes run generally north and south from the borehole, with a pipe running in an easterly
direction along the bank of the Tay in the vicinity of the northern boundary of Zone 4.
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Photograph 1 – looking southwards towards “The Dairy” which can be seen in the centre right of the picture.
The significant rise in ground levels from the golf course into Zone 4 is evident.
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Photograph 2 – taken from the north eastern corner of Zone 4, looking north east. As can be seen there is a
significant level difference from the photograph location down to the River Tay.
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Photograph 3 – looking south west from approximately the south western extent of Zone 4

.
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3.0 General Observations

The objective of this flood risk assessment is to analyse the flows in the watercourses and define the appropriate
flood levels and flood envelope affecting the site.

Under National Planning Framework 4 (NPF4), it is stated that development proposals at risk of flooding or in
a flood risk area will only be supported if they are for:

i. essential infrastructure where the location is required for operational reasons;

ii. water compatible uses;

iii. redevelopment of an existing building or site for an equal or less vulnerable use; or.

iv. redevelopment of previously used sites in built up areas where the LDP has identified a need to bring these
into positive use and where proposals demonstrate that long-term safety and resilience can be secured in
accordance with relevant SEPA advice.

In this instance therefore development requires to be outwith a defined flood risk area. NPF4 defines a flood
risk area as follows:

“For planning purposes, at risk of flooding or in a flood risk area means land or built form with an annual
probability of being flooded of greater than 0.5% which must include an appropriate allowance for future climate
change.”

In this particular instance therefore all proposed properties should be outwith the 0.5% annual probability flood
extent (alternatively known as the 1 in 200 year return period flood extent), including an allowance for climate
change.

Previous flooding events have been known to occur on Taymouth Estate, with the worst flood in recent times in
1993 being recorded as having flooded an outbuilding to the north east of the castle to a depth of 0.4m (Scott
Wilson Associates, 1993). SEPA have a gauging station on the Tay at Taymouth Castle, and a maximum level
of 2.525m was recorded on the 17th of January 1993. Adding this level to the gauge datum value of 100.4m to
convert the recorded level to Ordnance Survey, it can be said that the maximum recorded flood level at the
gauge was 102.93m. SEPA have provided the latest annual maxima series for the gauging station, which states
a peak flood flow of 336.5m3/s on 17th January 1993.

As part of a proposed redevelopment of the adjacent golf course, the man-made, meandering channel is to be
culverted for a significant proportion of its length. This includes the removal of the existing pond to the south
west of Zone 4, while the open channel which runs northwards along the western boundary of Zone 4 will be
altered also. At the time of writing, final proposals for this channel are to be confirmed.
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4.0 Estimation of Flood Flows

In order to define the extent and water surface level of the 0.5% annual probability floodplain, an assessment
has been made of flood flows in both the River Tay and the Allt a Bhealaich. The Statistical Method as outlined
in the Flood Estimation Handbook (FEH) has been utilised for both watercourses, while the FEH Rainfall Runoff
Method and the Revitalised Flood Hydrograph Method have also been utilised for the Allt a Bhealaich.

4.1 River Tay

4.1.1 FEH Statistical Method

The first stage in flow estimation for the River Tay was to establish a pooling group of catchments similar to the
River Tay at Kenmore, where SEPA currently have a gauging station located adjacent to the site. A “pooling
group” is a selection of catchments across the UK which have very similar characteristics and which have
existing gauged flow records covering a statistically adequate number of years. The gauging station on the River
Tay at Kenmore was included in the pooling group, with an additional weighting added to it due to its increased
“value” to the pooling group based on its location.

The latest available annual maxima series at the time of analysis for the Tay at Kenmore gauge was used in
the estimation of flood flows; a hybrid dataset collated using NRFA peak flows data (version 11) and the annual
maxima data obtained directly from SEPA. For comparative purposes the flow estimation was also undertaken
applying only the NRFA data. Although the 1 in 200 year flood flow predictions were very similar, the hybrid
dataset provided a slightly higher 1 in 200 year flood flow.

The pooling group is established in WINFAP-FEH software which subjects the group to a statistical analysis. In
this case an additional weighting towards the River Tay at Kenmore station was applied. The outcomes of the
statistical analysis are predictions of the QMED (the flood flow along the river or floodplain that is statistically
“exceeded on average every other year”) and Q200 flowrates for the Tay at Kenmore (adjacent to the site).

The WINFAP-FEH analysis was undertaken for the Generalised Logistic distribution. The Generalised Logistic
distribution is generally accepted as being the most appropriate for UK catchments, as recommended by the
Flood Estimation Handbook. The results from the analysis are outlined in the table below:

Return Period Distribution
Generalised Logistic

QMEDobserved 200.593 m3/s
Q200 481 .7m3/s

Q200+53 % 737 m3/s
Table 4.1   Flow calculation results using FEH Statistical Method

For comparative purposes, a Single Site Analysis using the River Tay at Kenmore gauging station was
undertaken to estimate the Q200 flowrate in the Tay adjacent to the site. The Q200 flowrate derived by the
Single Site Analysis was 453.8m3/s using the Generalised Logistic distribution.

As outlined in Section 3.0, an allowance for climate change is to be included to establish the applicable flood
risk area. Climate change requirements set out in the SEPA document “Climate change allowances for flood
risk assessment in land use planning” have been applied in this assessment. An uplift in flood flow of 53% has
therefore been applied to the estimated 1 in 200 year flood flow for the River Tay.

The results of the WINFAP flow analysis are enclosed within Appendix A of this report.

Catchment descriptors for the Tay at Kenmore catchment are shown in Figure 3 below, while Figure 4 shows
the area of the catchment.
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Figure 3 – Tay at Kenmore catchment descriptors
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Figure 4 – Catchment of Tay at Kenmore

4.2 Allt a Bhealaich

Flood flows for the Allt a Bhealaich were estimated for a recent flood risk assessment undertaken for Zone 1 of
the proposed development at Taymouth Castle (Millard Consulting report ref: 17264/AB/833, dated September
2022). In this assessment a 1 in 200 year flood flow of 22.59m3/s was estimated for a catchment size of 7.91km2.
The catchment of the Allt a Bhealaich at its confluence with the River Tay has been estimated as 8.25km2 in
size, hence for the purposes of this report the predicted 1 in 200 year flood flow estimated in the Zone 1 report
has been increased by the ratio of catchment size for the Allt a Bhealaich at Zone 1, and at its confluence with
the Tay.

8.25/7.91 = 1.043 (hence the increase in catchment size is estimated as 4.3%).

22.59 x 1.043 = 23.56m3/s

The 1 in 200 year flood flow to be applied in this assessment for the Allt a Bhealaich is therefore 23.56m3/s.

Due to the size of the catchment being less than 30km2 in size, the applicable climate change allowance for the
Allt a Bhealaich is 39%, which should be applied to rainfall intensities. Calculations undertaken for the Taymouth
Castle Zone 1 flood risk assessment report show that an increase in rainfall intensity of 39% results in an
additional 47% peak flood flow. The 1 in 200 year + climate change flood flow for the Allt a Bhealaich has
therefore been estimated as 34.63m3/s (23.56 x 1.47).

Return Period Predicted Flood Flow

Q200 23.56 m3/s
Q200+CC 34.63 m3/s

Table 4.2   Predicted flood flows for the Allt a Bhealaich
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5.0 Predicted Flood Levels

5.1 Initial Model

Having estimated flood flows in the watercourses in the vicinity of the site, it is necessary to analyse the
watercourse channel to see what level the floodwater would reach during the 1 in 200 year flood event.

A 1D-2D linked hydraulic model of the River Tay and Allt a Bhealaich has been constructed and analysed using
Flood Modeller software. Both watercourses have been surveyed on site over the length adjacent to the site
and for some distance upstream and downstream. The Chinese Bridge and Newhall Bridge on the River Tay
have been modelled, as have two masonry bridges on the Allt a Bhealaich. The first bridge modelled on the Allt
a Bhealaich is on the main drive into the castle, while the second bridge crosses the Allt a Bhealaich further
upstream. Both watercourses have been modelled in 1D, with a 2D floodplain modelled in the vicinity of the
castle.

The model has been run with flood events beginning on both watercourses at the same time, hence their peaks
do not arrive simultaneously.

Figures 5 to 7 below show the modelled cross section locations:

Figure 5 – Modelled cross sections, 1 of 3
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Figure 6 – Modelled cross sections, 2 of 3

Figure 7 – Modelled cross sections, 3 of 3
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The 2D extent of the model is shown in green in Figure 8 below:

Figure 8 – Extent of 2D model (green area)

Manning’s n coefficients were selected for the site based on inspection of existing conditions, and comparison
with tabulated descriptors in tables of Manning’s values.  Hence the following were selected:

River Tay

 Main channel: natural streams, clean, winding, some pools and shoals (value of n = 0.04)
 Flood plains: light brush and trees, in summer (normal value of n = 0.06); heavy stand of timber,

few down trees, little undergrowth, flow below branches (normal value of n = 0.1); scattered brush,
heavy weeds (normal value of n = 0.05); high grass (normal value of n = 0.035);
short grass (normal value of n = 0.03)

Allt a Bhealaich

 Main channel: natural streams, clean, winding, some pools and shoals (value of n = 0.04)
 Flood plains: light brush and trees, in summer (normal value of n = 0.06); heavy stand of timber,

few down trees, little undergrowth, flow below branches (normal value of n = 0.1); high grass
(normal value of n = 0.035)

The largest flood flow recorded at the gauging station next to the site was recorded in 1993. The peak flood flow
recorded was 336.1m3/s, which resulted in a stage of 2.525m being measured at the Tay at Kenmore gauging
station. With a datum level of 100.4m AOD, the peak flood level measured at the Tay at Kenmore gauge during
the 1993 event was 102.925m AOD.
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To assess the validity of the model results, it was run with a peak flow of 336.1m3/s. At the location of the gauge
(approximately cross section Tay_22) a flood level of 103.1m AOD was predicted. This level is slightly
conservative, however it is close to the actual level recorded and hence seen as an indication that the model is
producing verifiable results, and that roughness values for the Tay are appropriate.

Results of the analysis are contained in Appendix B.

Table 5.1 below shows the predicted 1 in 200 year flood levels for the River Tay in the vicinity of the site. The
mass balance figures for the existing scenario, 1 in 200 year model run were 0.18% and 0.2% for the 1D and
2D domains respectively.

Location Flood Water
Level (m AOD)

Tay_26 105.06
Tay_27 105.21
Tay_28 105.67
Tay_29 106.01
Tay_30 106.43
Tay_31 107.32
Tay_32 107.83
Tay_33 108.27
Tay_34 109.28
Tay_35 109.52
Tay_36 109.64
Tay_37 109.63

Table 5.1 – Predicted Q200 Flood levels

The predicted flood extents are shown on drawing number 17264/21/400, enclosed within the “Plans” section
of this report.

Table 5.2 below shows the predicted 1 in 200 year + climate change flood levels for the River Tay in the vicinity
of the site. The mass balance figures for the existing scenario, 1 in 200 year + climate change model run were
0% and -0.1% for the 1D and 2D domains respectively.

Location Flood Water
Level (m AOD)

Tay_26 105.86
Tay_27 106.01
Tay_28 106.4
Tay_29 106.74
Tay_30 107.08
Tay_31 108.13
Tay_32 108.57
Tay_33 109.03
Tay_34 110.36
Tay_35 110.61
Tay_36 110.73
Tay_37 110.69

Table 5.2 – Predicted Q200 + Climate Change Flood levels

The predicted 1 in 200 year + climate change flood extent in the vicinity of the site is shown on drawing
17264/21/400, enclosed within the “Plans” section of this report.

5.2 Sensitivity Analysis

Sensitivity analyses were carried out using the “existing scenario” model to check the effect of a variation in flow
rate and variation in Manning’s ‘n’ values. A sensitivity analysis was not undertaken on the downstream
boundary given its significant distance downstream of Zone 4.
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Table 5.3 below compares the predicted 1 in 200 year flood levels and 1 in 200 year flood levels with an increase
in flood flow of 20%.

Location Level (m) Variation in level
(m)Flow =

Q200
Flow =

Q200 + 20 %
Tay_26 105.86 105.43 0.43
Tay_27 106.01 105.55 0.46
Tay_28 106.4 106.01 0.39
Tay_29 106.74 106.34 0.4
Tay_30 107.08 106.72 0.36
Tay_31 108.13 107.67 0.46
Tay_32 108.57 108.15 0.42
Tay_33 109.03 108.61 0.42
Tay_34 110.36 109.73 0.63
Tay_35 110.61 109.98 0.63
Tay_36 110.73 110.1 0.63
Tay_37 110.69 110.08 0.61

Table 5.3   Sensitivity Analysis: Variation in Flowrate

Sensitivity of the model to changes in Manning’s n was tested by increasing the initial values in the 1D model
by 20%. This was carried out using the 1 in 200 flowrate. The results of this analysis are shown in Table 5.4
below:

Location Level (m) Variation in level
(m)1 in 200 year 1 in 200 year with

n + 20%
Tay_26 105.86 105.29 0.57
Tay_27 106.01 105.49 0.52
Tay_28 106.4 105.95 0.45
Tay_29 106.74 106.29 0.45
Tay_30 107.08 106.61 0.47
Tay_31 108.13 107.62 0.51
Tay_32 108.57 108.12 0.45
Tay_33 109.03 108.6 0.43
Tay_34 110.36 109.54 0.82
Tay_35 110.61 109.79 0.82
Tay_36 110.73 109.91 0.82
Tay_37 110.69 109.92 0.77

Table 5.4   Sensitivity Analysis: Manning’s n Values
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6.0 Proposed Mitigation and Management of Flood Risk

The results of the flow modelling exercise show that the site is outwith the predicted 1 in 200 year + climate
change flood extent from the River Tay with the exception of a very small area to the rear of two plots at the
northern end of the site and part of an access road turning head at the north western corner of the site. No
landraising should be undertaken within the 1 in 200 year + climate change flood extent as part of the proposed
development. Drawing 17264/21/400 shows the predicted flood extents as existing, while drawing
17264/21/403A (enclosed) shows the predicted flood extent with the proposed layout overlain.

Ground levels rise significantly into the site from the banks of the River Tay, with levels rising from approximately
108m to between 117.5m and 120m across a distance of approximately 18m to 27m. A number of the proposed
plots do extend to the bottom of the slope, however the majority of the developable area is significantly above
the predicted 1 in 200 year + climate change flood levels in the River Tay.

Potential flood risk from the man-made channel, which is to be altered as part of the golf course development,
should be considered. At the time of writing the proposed alterations to the channel have not yet been finalised.
The proposed development should be suitably designed to ensure no overland flow could adversely impact the
development due to either surface water runoff or overtopping of the man-made channel or proposed culverts.
The design of the channel alterations should fully consider flood risk to both proposed and existing development,
and ensure the proposals do not increase flood risk.

From inspection of the proposed golf course layout it can be said that overland flow paths in the vicinity of Zone
4 will in general remain as they are currently. Should overland flow occur this would be shallow. Overland flow
would occur in the vicinity of the south western corner of Zone 4. From this location the overland flow would
flow north west across the existing core path, then northwards towards the River Tay.

To mitigate against the potential risk of adverse impact from overland flow it should be ensured that all properties
are constructed with a suitable upstand above surrounding ground to the lowest floor level. Finished ground
levels should be set to ensure no surface water runoff can adversely impact the proposed properties.

The plot at the south western corner of Zone 4 (Plot GC-9) is at risk of adverse impact from overland flow. From
inspection of existing ground levels there may be potential for the southern corner of this plot to be impacted.
The proposed property on this plot should be set on higher ground within the plot. The minimum solum level for
this plot should be no lower than 115.7m AOD, while it should be ensured that ground levels to the south, south
east and south west fall away from the proposed house. In addition the plots which extend to lower ground
along the western boundary of Zone 4 could also be at risk of adverse impact from overland flow where they
extend beyond the toe of the steep slope down to the adjacent golf course area and the location of the Scottish
Water borehole.

There are two plots proposed which sit separate to the main body of Zone 4. These plots are located to the
south east of the main zone area. The topography within these plots slopes steeply in a south westerly direction
from a level of approximately 126m to 121m AOD. Once beyond these plots to the south west ground levels
continue to fall into the golf course. To the east/north east of these plots ground levels fall significantly, while
ground levels also fall in a southerly and northerly direction, hence these properties are not at risk of flooding.
Should the properties be constructed part way down the slope, appropriate measures should be constructed to
ensure surface water runoff from upslope does not adversely impact the new properties.

Solum levels for proposed properties should be set no less than 0.6m above the adjacent predicted 1 in 200
year + climate change flood level, while also incorporating a suitable upstand to finished floor level from
surrounding ground levels.

Where properties are constructed with sloping ground above, appropriate drainage arrangements should be
designed and constructed to ensure no adverse impact from surface water runoff on the new housing.

In order to avoid any increase in flood risk, surface water runoff generated by the site should be dealt with
following the principals of Sustainable Urban Drainage Systems.
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7.0 Conclusions

It has been established that the vast majority of Zone 4 is outwith the predicted 1 in 200 year flood extent of the
River Tay. No landraising should be undertaken within the flood extent shown on drawing 17264/21/400 as part
of the Zone 4 development.

Limited mitigation is required, however the recommendations outlined in Section 6.0 of this report should be
implemented as part of the development.

Significant alterations are proposed to the man-made, meandering channel and associated pond which are
located in the vicinity of the site. Flood risk to both proposed and existing development should be fully considered
in the design of the proposed alterations to the channel, which includes significant culverting. It should be
ensured that the proposals do not increase flood risk to existing or proposed properties.

We have used our best engineering judgement in this Assessment, and our calculations have been carried out
using the Flood Estimation Handbook, WINFAP, Flood Modeller and other standard hydrological methods. We
note that as with all such Flood Risk Assessments the accuracy of the results is only as good as the data and
statistical techniques used.
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Cross-Section Data: Tay_29
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Cross-Section Data: Tay_30
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Cross-Section Data: Tay_31
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Cross-Section Data: Tay_32
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Cross-Section Data: Tay_33

[1] 200YR + CC FINAL - 02 12 22 - ARCH BRIDGES.zzl
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Cross-Section Data: Tay_34

[1] 200YR + CC FINAL - 02 12 22 - ARCH BRIDGES.zzl

x (m)
19519018518017517016516015515014514013513012512011511010510095908580757065605550454035302520151050

E
le

va
tio

n
(m

A
D

)

117

116.5

116

115.5

115

114.5

114

113.5

113

112.5

112

111.5

111

110.5

110

109.5

109

108.5

108

107.5

107

106.5

106

105.5

Stage (106.22 m AD)  [1]gfedcb Maximum Stage (110.35 m AD) ; 0 - 15 hours [1]gfedcb Bed Elevationgfedcb



Cross-Section Data: Tay_35

[1] 200YR + CC FINAL - 02 12 22 - ARCH BRIDGES.zzl

x (m)
17016516015515014514013513012512011511010510095908580757065605550454035302520151050-5-10

E
le

va
tio

n
(m

A
D

)

111.4
111.2

111
110.8
110.6
110.4
110.2

110
109.8
109.6
109.4
109.2

109
108.8
108.6
108.4
108.2

108
107.8
107.6
107.4
107.2

107
106.8
106.6
106.4
106.2

106
105.8
105.6
105.4
105.2

105
104.8
104.6
104.4
104.2

104
103.8
103.6
103.4
103.2

103
102.8

Stage (106.3 m AD)  [1]gfedcb Maximum Stage (110.61 m AD) ; 0 - 15 hours [1]gfedcb Bed Elevationgfedcb



Cross-Section Data: Tay_36; 0 - 15 h.
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Cross-Section Data: Tay_37; 0 - 15 h.
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Checklist



Flood Risk Assessment (FRA) Checklist (SS-NFR-F-001 - Version 13 - Last updated 15/04/2015

Development Proposal
Site Name

Grid Reference Easting: 277900 Northing: 745914
Local Authority
Planning Reference number (if known)
Nature of the development Residential If residential, state type:
Size of the development site 5.3 Ha
Identified Flood Risk Source: Fluvial Source name:

Supporting Information
Have clear maps / plans been provided within the FRA
(including topographic and flood inundation plans) Yes
Has a historic flood search been undertaken? Select from List
Is a formal flood prevention scheme present? No
Current / historical site use

Hydrology
Area of catchment 598.3 km2

Qmed estimate 200.6 m3/s Method:

Estimate of 200 year design flood flow 481.7 m3/s
Estimation method(s) used * Pooled analysis If other (please specify methodology used):

If Pooled analysis have group details been included

Hydraulics
Hydraulic modelling method Linked 1D 2D Software used:

If other please specify
Modelled reach length 3800 m
Any structures within the modelled length? Bridges Specify, if combination
Brief summary of sensitivity tests, and range:

variation on flow (%) 20 %
variation on channel roughness 20%
blockage of structure (range of % blocked) % Reference CIRIA culvert design guide R168, section 8.4
boundary conditions: Upstream Downstream

(1)  type Flow Normal depth
Specify if other Specify if other

(2)  does it influence water levels at the site? Yes No
Has model been calibrated (gauge data / flood records)? Yes
Is the hydraulic model available to SEPA? Select from List
Design flood levels 200 year Varies m AOD Varies m AOD

PAGE 1 of 2

If known, state the standard of protection offered

Select from List

Gauged Record

This document should be attached within the front cover of any flood risk assessments issued to Local Planning Authorities (LPA) in support of a development proposal which may
be at risk of flooding. The document will take only a few minutes to complete and will assist SEPA in reviewing FRAs, when consulted by LPAs.  This document should not be a
substitute for a FRA.

Housing

Taymouth Castle Zone 4

River Tay

Greenfield

Perth and Kinross Council

200 year plus climate change

Other
Flood Modeller



Flood Risk Assessment (FRA) Checklist (SS-NFR-F-001 - Version 13 - Last updated 15/04/2015

Coastal
Estimate of 200 year design flood level m AOD
Estimation method(s) used Select from List If other (please specify methodology used):
Allowance for climate change (m) m
Allowance for wave action etc (m) m
Overall design flood level m AOD

Development
Is any of the site within the functional floodplain? (refer to
SPP para 255) Yes If yes, what is the net loss of storage 0 m3

Is the site brownfield or greenfield Greenfield
Freeboard on design water level (m) 0.6 m
Is the development for essential civil infrastructure or
vulnerable groups? No Select from List

Is safe / dry access and egress available? Vehicular and Pedestrian Min access/egress level m AOD
If there is no dry access, what return period is dry access
available? years

If there is no dry access, what is the impact on the access
routes?

Max Flood Depth
@ 200 year

event: m  Max Flood Velocity: m/s
Design levels Ground level m AOD Min FFL: Varies mAOD

Mitigation
Can development be designed to avoid all areas at risk of
flooding? Yes
Is mitigation proposed? No
If yes, is compenstory storage necessary? Select from List
Demonstration of compensatory storage on a "like for like"
basis? Select from List
Should water resistant materials and forms of construction
be used? Select from List

Comments
Any additional comments:

Approved by:
Organisation:

Date:

CLICK HERE

* ReFH2 is now accepted by SEPA for flow estimates in Scotland.  Any use of this method should be compared with other accepted methods.

PAGE 2 of 2

15/03/2023

Note: Further details and guidance is provided in 'Technical Flood Risk Guidance for Stakeholders' which can be accesssed here:-

If yes, has consideration been given to
1000 year design flood?

Andrew Braid
Millard Consulting
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161.68161.63161.22160.90161.04160.85160.56160.61160.21160.31160.28159.94160.52160.97161.00160.95162.24161.66161.09158.85155.84154.66155.03158.35161.83161.65162.24162.90162.89163.21163.27163.53163.28163.39163.24162.63162.11161.79161.85161.95162.10161.93161.20161.12160.62160.23160.29160.02160.13160.17160.74160.78161.71162.20162.37162.55163.21163.52164.00163.81163.55163.78164.50165.02165.46165.91166.06166.30166.01165.93161.06160.92159.26159.02159.54159.53158.46158.60158.05157.68156.14155.90156.11158.93160.17160.28160.84160.97160.73160.71160.43160.72160.56161.07160.85158.35156.08154.63154.54156.12158.41161.01161.12160.88160.60161.27161.41161.77162.38161.66161.26162.61162.72161.10161.34160.97160.98160.42160.34160.49160.76160.52160.01160.03159.68Square 0.45X0.45IL 166.57IL 160.99IL 161.73IL 162.85161.45IL 165.23IL 160.39160.60160.72147.49146.75146.12145.61145.60144.93145.01145.62146.11146.85147.67147.70147.09146.62146.12145.46145.60146.34147.09147.76148.28148.66147.92147.35146.73146.33148.70148.46148.33148.16147.99148.28148.51148.62148.78148.94149.28148.97148.82148.78148.58148.88149.07149.12149.29149.47149.80149.65149.43149.35149.23149.21139.97139.94136.80135.65136.47134.25134.57132.77Dilapidated133.08134.31134.83135.23135.46135.73135.83146.86146.77146.96147.38144.81146.16146.53147.19147.36147.66148.03147.77147.56146.83146.11145.34145.14145.06145.61146.25147.25147.98148.41149.01149.52149.76149.90149.85150.46150.65151.12150.64151.05150.91150.51149.43148.51148.01147.17146.98146.77147.03144.09145.15145.67146.84147.54148.04148.57149.06149.27149.43149.30149.49149.58149.80150.21150.40150.29150.04149.66149.22148.50148.03147.95149.87149.99WL 149.37149.86149.73149.77149.64149.55149.30148.85149.71149.73149.40149.40149.66149.29148.64148.23147.71148.00146.98146.47147.38147.87148.02148.04148.11148.52148.70149.49149.31149.34150.22150.54150.66150.75149.81149.89150.08150.40150.48150.92151.00150.58151.05150.99150.75140.24139.27134.25134.93138.02138.76139.58140.29137.31135.52133.23133.17132.78132.30131.67130.34128.11135.26136.19136.43136.38136.99139.60140.00139.73139.95141.10141.84143.02143.52143.38144.14145.03146.19146.95142.40140.60138.18137.73137.51135.73133.11137.92139.93141.68141.08142.80147.21146.50145.70145.09144.73144.00143.95144.25144.54144.29143.67143.57143.27142.70142.44141.91141.47140.73147.09146.21145.49145.18145.12145.22144.69144.48143.84147.47146.75146.54143.72144.14144.51144.73145.20145.76146.65144.71145.07145.87146.57147.29147.67147.36147.17146.52145.47144.93144.55144.30143.95143.62143.49142.83142.45142.01141.56140.87140.50139.99138.92137.98137.01136.68135.86135.61134.55133.28131.54129.86128.11126.90125.91124.59123.28122.62121.35120.00118.54117.14147.25147.07146.36145.61144.69144.53144.12147.37145.88146.03146.43147.19147.78147.82147.63146.52144.03144.04143.84143.49143.90144.23144.92144.56142.59143.26143.85144.25144.68145.44146.61147.34147.51147.76147.90142.12141.84142.74143.22143.81144.56144.51143.42143.60142.50141.33138.45141.95146.00147.99147.28147.57146.98145.45144.76145.83146.78147.53146.92150.13151.44151.77152.12151.87151.10149.65149.39152.09154.98151.24149.63148.76148.10147.71146.94145.44145.46147.90149.17150.16150.81153.58154.69155.38155.11154.51152.66152.73153.86154.93154.59153.22151.68151.48152.97153.96152.52150.54148.98149.18148.46147.94147.76147.11147.90147.33146.81145.70148.32148.79149.31150.02150.39152.00153.08152.20151.01150.65151.74150.93150.84149.94147.54147.88142.35142.62143.18144.17144.58139.59139.97147.93152.18150.66150.50153.42153.08153.53153.18154.07154.86154.99155.17155.30154.82154.87154.63145.78144.85112.82118.11116.10120.36120.15126.23140.38140.03139.49142.21145.47145.69140.73141.06142.20142.52142.18141.30141.38138.56138.53135.91135.07133.55130.38130.50128.65127.13130.29131.42132.00118.78118.91117.11115.70115.95147.23147.32146.82145.59154.69156.34155.29152.88114.32114.92114.72114.09114.07114.72114.31113.63113.44114.75114.39114.73115.90115.50116.00116.51115.37115.18114.70115.67115.80133.21134.78135.72134.23133.71135.66136.19134.12116.31116.59114.71114.85115.76115.82114.90117.12117.19117.61117.33121.61119.48119.35119.07118.39116.73114.68115.43115.73115.97116.14116.30116.53116.56116.29116.17115.93147.40147.63147.97145.65145.18144.87145.37145.51146.39115.97116.75117.44118.92119.86120.78120.69122.24122.61122.91123.12123.03123.10122.89122.48122.22121.62120.99120.94120.78120.90120.89121.18Dry Ditch122.68123.97124.23125.11126.14126.35127.50129.55130.78131.40Small channel filters into grass132.61133.051606 9.57WL 132.13131.99132.11133.76133.24133.22133.90144.00143.84143.46135.22134.34134.16133.37130.99127.80124.30124.39123.38123.05123.01123.43124.01123.89123.14122.87113.02114.47114.75115.52115.80117.38118.60119.76120.87122.44122.79123.45124.68114.58113.93113.35116.25116.48116.12114.98114.15132.47133.04133.74135.27136.19137.94139.83139.59137.93136.15135.30133.71133.13133.60114.18113.87114.00114.28133.97134.91135.77136.71137.66138.80139.62140.34141.25141.75141.89142.36142.67143.22143.54143.68133.20132.82122.91123.18123.77124.60126.23127.48128.51129.38130.68132.06133.22122.89122.69116.75117.80118.30119.32120.74122.27123.06124.39114.24112.85112.83116.49115.93115.58114.97114.18113.73139.46137.68135.78135.19133.44132.41131.36131.85132.22133.04116.04116.87117.11113.14113.39113.03113.07112.82115.74115.02115.57115.57115.96116.33117.13116.95116.60115.04115.04114.85114.59114.63114.49
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