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1 Introduction

This Hydraulic Modelling Advice Note has been prepared by Weetwood Services Ltd
("Weetwood') to provide advice in respect to fluvial flood risk associated with the
proposed development of land of Bryn Glas in Rhosllannerchrugog.

1.1 Site Location

The site is located to the south of Bryn Glas, at Ordnance Survey National Grid
Reference SJ 289 458 as shown in Figure 1.
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Figure 1: Site Location
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1.2

Waterbodies in Vicinity of the Site

There is an unnamed watercourse located adjacent to the site’s western boundary
(Figure 1); this flows in a predominantly southerly direction and is classified as an
‘ordinary watercourse’.

The watercourse flows in open channel adjacent to the site, prior to entering a culvert
adjacent to the site’s southernmost point. The watercourse also flows in culvert
upstream of the site, through the residential areas to the north.

According to the Natural Resources Wales (NRW) Flood Risk Map, the site is shown to
be located outside the 1 in 1,000 annual probability event flood outline (Figure 2).
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Figure 2: NRW Flood Risk Map
(Source: NRW website)

In addition, the site is shown to be located within Zone A on the Development Advice
Map!, which is defined as an area that is considered to be at little or no risk of fluvial
flooding.

However, the flood risk posed by the unnamed watercourse is not accurately
represented on the NRW Flood Risk Map, nor on the Development Advice Map, due to
its small catchment size.

In light of this, Weetwood has developed a detailed 1D-2D ESTRY-TUFLOW hydraulic
model of the unnamed watercourse, in order to quantify the flood risk posed to the site
from this source. This has considered a range of both free flowing and culvert blockage
events. Some preliminary results from the modelling exercise are presented below.

! Source: NRW Website
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2 Model Runs and Results

Table 1 details the flood events that have been assessed for the purposes of this

Advice Note.
Table 1: Model Runs
Annual Probability Event Scenario
1in 1,000 Free flowing
1in 100 +20% climate change 100% blockage of the downstream culvert inlet structure
1 in 100 +45% climate change 100% blockage of the downstream culvert inlet structure
1in 1,000 100% blockage of the downstream culvert inlet structure

The 1 in 1,000 annual probability event is used by NRW to define the Zone C2
designation on the Development Advice Map. Welsh Government guidance stipulates
that ‘highly vulnerable’ land use (i.e. residential land use) should not be permitted
within the Zone C2 outline. The 1 in 1,000 annual probability event should therefore
normally be utilised to inform residential development proposals.

The model output plot for the 1 in 1,000 annual probability event is provided within
Appendix A. This indicates that the southern and south-western parts of the site would
be expected to flood during this event as a result of the downstream culvert becoming
overwhelmed, causing water to back up behind the culvert inlet. As shown in Table 2
flood levels on site during this scenario appear to be in the region of 163.20 m AOD.

In light of the current development proposals, flooding in the vicinity of the two
southernmost plots would be expected. As such, we would advise that the proposals are
amended accordingly, also taking consideration of our further comments below.

Table 2: Modelled Flood Levels
Annual Probability Event Max Level (m AOD)
1in 1,000 163.20
1 in 100 +20% climate change & blockage 163.59
1 in 100 +45% climate change & blockage 163.67
1in 1,000 & blockage 163.70

In accordance with NRW guidance? culvert blockage scenarios should also be assessed
to consider compliance with Technical Advice Note (TAN) 15; Development and Flood
Risk. This scenario is used to inform mitigation measures that may be required for the
site to ensure the future occupiers of the site remain safe and to minimise any impacts
of the development on third parties.

The model output plot for the 1 in 1,000 annual probability 100% culvert blockage
event is provided within Appendix B. The model results indicate an additional 0.5 m of
floodwater accumulating behind the culvert (Table 2), affording a flood level of 163.70
m_AOD at the site; however, this additional floodwater appears to be comfortably
accommodated within the natural ‘bowl’ that resides within the vicinity of the site. As
such, there is little difference shown in the flood extents expected during both free-
flowing and 100% blockage scenarios.

2 Flood Risk Management: Modelling blockage and breach scenarios, NRW, February 2015

©Weetwood 3 3494/AN/Final/v1.0/2017-05-04
www.weetwood.net



Bryn Glas, Rhosllannerchrugog weetNOOd
Hydraulic Modelling Advice Note

Development ¢ Planning ¢ €nvironment

Given the similarity in flood extents between the aforementioned scenarios, it would be
prudent to utilise the blockage scenario (Appendix B) as a basis to inform further
iterations of the development proposals in order to help avoid complications when
dealing with NRW during the planning process with respect to impacts to third parties.
All residential development should therefore be located outside this modelled flood
outline.
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3 Mitigation

3.1 Development Platform Area

It is recommended that the proposed development plan is amended to ensure that
there is no residential development within the 1 in 1,000 annual probability 100%
culvert blockage event flood outline (Appendix B).

It may be possible to locate some of the garden areas within the areas shown to flood
(assuming that this would require no land-raising); however, it would be worth
checking with the local planning authority whether it would consider this to be
acceptable in light the potential concerns regarding ‘highly vulnerable’ development
being located in Zone C2.

3.2 Finished Floor Levels

It is recommended that finished floor levels should be set at a minimum of 163.89 m
AOD. This provides a freeboard of 300 mm above the 1 in 100 annual probability +
20% climate change water level expected at the site in the event of a 100% culvert
blockage. This level would also be above the anticipated water level during more
extreme events as outlined in Table 2.
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Delivering client focussed services

Flood Risk Assessments

Flood Consequences Assessments
Surface Water Drainage

Foul Water Drainage

Environmental Impact Assessments
River Realignment and Restoration
Water Framework Directive Assessments
Flood Defence Consent Applications
Sequential, Justification and Exception Tests
Utility Assessments

Expert Witness and Planning Appeals
Discharge of Planning Conditions
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