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1.0 Introduction 

1.1 Background 

 

Peak Associates Environmental Consultants Limited (Peak Associates) was commissioned by   

Paul Reeves at This Space Ltd to conduct a Flood Risk Assessment (FRA) to support the 

planning application for 5, 6 and 7 Beaconsfield, Manchester, M14 6UP.  

This report is based upon observations made on site during a walkover undertaken on the 

29th of September 2023 and upon data driven research.  This FRA includes the analysis of 

historical maps, geological, hydrogeological, and hydrological data, and other relevant Third-

Party environmental information, including Environment Agency's (EA) Product 4 Data. 

Product 4 data includes detailed FRA maps which show: flood zones, defences and storage 

areas, areas benefiting from defences, statutory main river designations, historic flood event 

outlines and more detailed information from the EA’s river models. Product 4 data is freely 

available and can be requested from GOV.UK.  

Peak Associates can accept no liability for any inaccuracies contained within the Third-Party 

information referenced. It should be noted that where screenshots of online mapping tools 

have been used, these contain public sector information licensed under the Open 

Government Licence v3.0. 

 

1.2 Existing Site and Proposed Development 

 

No. 5, 6 & 7 Beaconsfield are currently in residential use with 5 apartments in each of the 3 

properties. Each property is accessed from the front, by a set of 6 steps to the raised ground 

floor front doors at 37.97AOD. There are 2 apartments to each ground floor, 2 apartments to 

each first floor and a single apartment in the existing loft. (see Plan 1). The basement is 

isolated and does not have any windows. The rear outriggers are at split levels between 

basement and ground floor and ground and first floor, but these have no cellars nor loft space. 

The existing cellars are currently accessed from the rear by a lower ground level door, with 3 

external steps, down from outside ground level. The cellars are currently used for storage, 

with electric and gas meters located on the front walls. There were windows to the front of 

all 3 properties when originally built, but these have been bricked up over time, as have 2 side 

windows to No. 5 & 6. The total site area is 662m². Many of the adjacent properties’ cellars 

have been converted in to habitable accommodation with front windows visible along the 

front elevation. Photographs of the properties in their current condition are in Appendix 1. 

The property resides between 35.63 mAOD in the ‘lower ground’ basement, with the ground 

level varying from 36.18 mAOD to 37+ mAOD (see Appendix 2). However, the proposed 

development is occurring on and existing ground level of 36.38 mAOD, with floor levels being 

raised to 36.95 mAOD. The flood risk data for the 3D model’s node points are over 100m away 

from the site and therefore this report has focused on the 2D levels. 

The property is accessed via Beaconsfield off Derby Road, Manchester. Cringle Brook is 

located approximately 145m north of the properties, but is culverted for a significant length, 
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with the inlet over 400m from the site and the outfall approximately 1.2km. Mauldeth Road 

train station is located approximately 800m southeast of the site. 

The proposal for the development is the conversion of three basements into 1 bed flats, 

including amendments from existing staircases above, with some internal remoddeling, three 

rear loft conversion to create three 2 bed flats, alongside the construction of a 3.5 storey rear 

extension to create 3 two bed flats and 3 one bed flats, including associated external works. 

The existing cellars which currently have external access via full height doors will be 

remodelled to provide internal access, with the existing doors bricked up at 36.65 mAOD. 

Alongside all 3 existing cellars being fully tanked, using a proprietary insurance backed system.    

 

1.3 Geology 

 

The geology of the area was investigated using the Geology of Britain Viewer from the British 

Geological Survey (Ref 1). The bedrock geology of the site is composed of Chester Formation 

Sandstone. This sedimentary bedrock formed between 250 and 247.1 million years ago during 

the Triassic period. 

In terms of superficial geology, the site is underlain by Till. Till is a form of glacial drift, which 

is rock material transported by a glacier and then deposited. These superficial glacial deposits 

of till formed between 116 and 11.8 thousand years ago during the Quaternary period. 

 

1.4 River Catchment and Climate Change Allowances  

 

Cringle Brook, which is located approximately 145m north of the site is a small watercourse 

that flows through the highly urbanised area of south Manchester, with the majority of the 

watercourse being culverted in the area nearest to the site. The inlet to the culverted section 

of Cringle Brook is located approximately 400m northeast of the site. Between 1962 to 2000 

six severe flood events occurred at Cringle Brook which caused properties adjoining the brook 

to flood. Since then, the EA has created a flood alleviation scheme for Cringle Brook. Works 

associated with the alleviation scheme include widening of the channel’s capacity, regularly 

removing debris and blockages, and repairing and maintaining culverts (Ref 2).  

Cringle Brook is part of the Upper Mersey catchment area and the Bollin Dean Mersey Upper 

Operational Catchment (Ref 3). As such, the peak river flow allowances for the Mersey Upper 

Management Catchment broadly apply to Cringle Brook. The climate change allowances (CCA) 

for the Mersey Upper are presented in Table 1. Given the residential flats reside partly in 

Flood Zone 3, the central and higher central allowances are to be used in this strategic flood 

risk assessment (Ref 4). 

Because the brook is so urbanised in terms of its catchment and culverting, consideration of 

how to adequately manage flood risk and/or prepare for increased incidents and severity of 

flooding due to climate change is a matter local residents and the Lead Local Flood Authority 
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(LLFA) need to pay some attention to. Indeed, Manchester City Council’s Level 1 SFRA has 

assigned Cringle Brook, Fallowfield, the Flood Warning ‘Code GM13’, which denotes a ‘Severe’ 

type of warning where there is an extreme danger to life and property (Ref 5).    

 

 

 

Table 1: Mersey Upper Management Catchment peak rainfall allowances (Ref 6). 

 

Timeframe Central Higher Upper 

2020s 13% 17% 27% 

2050s 22% 31% 51% 

2080s 41% 53% 85% 

 

1.5        Data Limitations  

 

Product 4 Data was created by the EA’s automated system on 08/09/2023 (see Appendix 3). 

The Product 4 data contains model data taken from the Cringle Brook 2017 study. The Product 

4 data includes the 1 in 100-year flood event and an allowance for climate change across 

defended and undefended scenarios. However, it is important to note that flooding records 

are often incomplete and the EA’s Product 4 data only supplies flood risk data relating to 

flooding from rivers and/or the sea, not other sources of flood risk.  

It is also worth noting that for small watercourses that are partly culverted, it is often 

maintenance-led issues either with debris or silt accumulation or dilapidation issues (rather 

than solely rainfall issues), that is the principle or contributory cause of any flooding event. 
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2.0  Sources of Flooding 

2.1  General Overview   

 

Flooding can occur from a variety of sources, including fluvial, surface water (pluvial), 

groundwater, and reservoirs. The west of and south the site is located partly in Flood Zone 3 

(see Figure 1) and as such, has a High probability of fluvial flooding. However, most of the site 

is located in Flood Zone 1 with a Low probability of fluvial flooding (Ref 7). Table 2 summarises 

the potential sources of flood risk at the site.   

                Table 2 - Sources of potential flood risk to the proposed development 

Flood Source Potential Risk Description 

High Medium Low Very Low None 

Surface Water   X X  There is a Low (between 1% and 
0.1% chance) to Very Low (less 

than 0.1% chance) risk of pluvial 
flooding at the site. However, 

the drains in the area are prone 
to blocking which may increase 

the chances of surface water 
flooding at the site.   

Fluvial X X   X The site has a variable risk of 
fluvial flooding. The west and 
south of the property has a 

Medium (between 1% and 3% 
chance) to High (greater than 3% 

chance) risk of flooding. The 
north and northeast of the site 

(streetside) has a no risk of 
flooding.  

Groundwater  X X   The site has a Medium to Low 
vulnerability to groundwater 

flooding. The site is not located 
in an area at risk of groundwater 

flooding or groundwater 
rebound.  

Reservoirs   X   Gorton reservoirs are located 
4.8km to the northeast of the 

site and Audenshaw reservoir is 
located 6km to the northeast of 
the site. However, with proper 
reservoir maintenance, the risk 
of reservoir flooding is reduced.  
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Tidal     X The site is not at risk from tidal 
flooding. 

  

 

Figure 1 – Flood Zone Map for Site (Ref 7) 

2.2 Surface water  

 

Surface water flooding arises during heavy rainfall events where water accumulates on the 

surface in low lying or obstructed areas. The risk of surface water flooding increases with the 

amount of urban area drained to a brook and the creation of impermeable hard surfaces. 

According to Manchester City’s SFRA (Ref 5), the wards at highest risk of surface water 

flooding in Manchester are the City Centre, Levenshulme, Didsbury East, Northenden and 

Charlestown. The Fallowfield ward, where the property is located, is not listed as a ward at 

greatest risk of surface water flooding. However, sewer and drainage problems have been 

identified in Fallowfield during heavy rainfall events (Ref 5).  

The site has a Very Low to Low risk of flooding from surface water, which means the area has 

a chance of flooding of less than 0.1% or between 0.1% to 1% each year (see Figure 2). In the 

Low-risk scenario, surface water depths are estimated to be under 300mm (see Figure 4). In 

the High-risk scenario, there is no estimated flood depth (see Figure 6).  

Figure 2 shows surface water accumulates to the west and southwest of the site. The EA’s 

flood maps (based on levels taken from LiDAR data), have identified low-lying points where 

surface water is most likely to accumulate. As previously mentioned, the site resides between 

35.63 mAOD, for the ‘lower ground’ basements and 37.25 mAOD, although steps lead into 
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the properties meaning the internal FFLs of the ground floor are therefore above these levels. 

Hence, surface water flooding accumulates to the west and southwest of the site where the 

topography of the land is lowest at 36.25 mAOD.  

Surface water also accumulates along Derby Road and flows west according to the velocity 

maps (see Figure 3). In the Low-risk velocity scenario, surface water flows at over 0.25 m/s, 

along Derby Road. In the High-risk velocity scenario, the flood velocity is not shown for the 

property (see Figure 5).  

A resident at Beaconsfield informed Peak Associates that the drains around Beaconsfield and 

Derby Road are prone to blockages. Given that surface water travels along Derby Road and 

travels into Beaconsfield, Manchester City Council and/or United Utilities (UU) have a 

responsibility to maintain the surface water drains along the residential roads and ensure they 

remain unblocked to allow for the free flow of surface water.   

 

 

Figure 2 – Extent of Surface Water Flooding (Ref 8) 
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Figure 3 – Low Risk Surface Water Velocity Map (Ref 8) 

 

 
Figure 4 – Low Risk Surface Water Depth Map (Ref 8) 
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Figure 5 – High Risk Surface Water Velocity Map (Ref 8) 

 

 
Figure 6 – High Risk Surface Water Depth Map (Ref 8) 
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2.3 Fluvial 

 

Fluvial flooding occurs when the flow capacity of a watercourse is reached, causing water to 

flood nearby areas. As previously mentioned, the west of the site is located partly in Flood 

Zone 3, whereas the north and northeast (streetside) section of the site is located in Flood 

Zone 1 (Ref 7).  

The fluvial flood risk is variable across the site. The west and southwest of the site has a 

Medium (between 1% and 3.3% chance) to High (greater than 3.3%) risk of fluvial flooding. 

The north and northeast of the site (streetside) has no risk of fluvial flooding (see Figure 7).   

The main source of fluvial flood risk to the site is from Cringle Brook, which is located 

approximately 145m north of the site, where it is culverted. The inlet of the culvert is located 

approximately 500m northeast to the site, alongside the outfall of the culvert located 

approximately 1.2km to the northwest, where Cringle Brook joins Platt Brook. The site is 

protected from fluvial flooding to some degree due to the presence of natural high ground 

and other asset defences along the brook (see Appendix 3).  

In the EA’s Product 4 data (see Appendix 3) the site is located closest to node point 5 

(ea013_0238_CRIN01_1551u) and at this point in the undefended 1 in 100-year flood 

scenario, Cringle Brook is predicted to reach 38.47 mAOD, which is higher than the site.  

However, node point 5 is located over 100m away from the site and therefore it is more useful 

to assess the flood depths at 2D Map Reference 7 where the site is located.  

 

 
Figure 7: Fluvial flood risk map (Ref 8). 
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Table 3: Estimated Water Depths at the proposed development site at Node Point 7. 

Flood Scenario Water Depth (mAOD) 

Undefended 1 in 100-year  36.33 

Undefended 1 in 100-year +30% 
CCA  

36.34 

Undefended 1 in 100-year +35% 
CCA  

36.34 

Undefended 1 in 100-year +70% 
CCA  

36.35 

Undefended 1 in 1000-year 36.38 

Defended 1 in 100-year at node 
7 

36.33 

Defended 1 in 100-year +30% 
CCA  

36.34 

Defended 1 in 100-year +35% 
CCA  

36.34 

Defended 1 in 100-year +70% 
CCA 

36.36 

Defended 1 in 1000-year  36.38 

 

 

The north and northeast of the site which resides at 37+ mAOD, as shown in Appendix 2, is 

clearly well above the estimated water depths in all 1 in 100-year scenarios and 1 in 1000-

year scenarios (see Table 3). In the defended 1 in 100-year plus 70% CCA the estimated water 

depth is 36.36 mAOD. When comparing this to the ground level at the property's existing 

southern boundary the site, this is at 36.48  mAOD, shown in the topographic survey 

(Appendix 2). This is 120mm above the estimated flood depth at node point 7.  

However, the property's entrance area is at the 37.97 mAOD threshold limit, which is 1.61m 

above the estimated water depth of 36.38 mAOD at node point 7 in the 1 in 1000-year 

defended scenario. This is due to the steps leading into the property meaning the FFLs at the 

entrance are much higher than the ground level. This can be seen in the topographic survey 

(Appendix 2) which states the threshold level of the property to be 37.97 mAOD. The 

threshold level is known as the critical water level entry point for properties. The 1 in 100 year 

+ 70% CCA undefended scenario is at 36.35mAOD. The site, which is currently built is 

therefore above the flood level by at 0.65mAOD+ due to varying levels across the current 

building.  

The 1 in 100 year +35% the defended and undefended scenario only differ by 0.01 m from 

36.35 mAOD to 36.34 mAOD.  This is below the finished floor levels of the ground floor of 

36.95 mAOD, by 0.6 m. (See Plan 2 and Appendix 2).  

The lowest section of the site to the south resides at 36.18 mAOD. As seen in Table 3, this is 

below the estimated water depths at node point 7 in all 1 in 100-year scenarios and 1 in 1000-

year scenarios. Currently, the lowest section of the site is a garden/hardstanding area.  
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However, the ‘lower ground’ basement area of the property, proposed to be converted to a 

flat, resides below ground level of the area of the proposed extension, which is 35.63mAOD 

(See Appendix 2), meaning it is at risk of flooding in all 1 in 100-year and 1 in 1000-year 

scenarios. Basements are common in Beaconsfield and as outlined in Section 3.0, the 

basement at the property will be protected from water ingress via water-proofing measures 

and an effective drainage system.   

2.4 Reservoirs 

 

The EA's ‘Long-Term Flood Risk Map' (Ref 8) identifies the site as at risk of flooding from 

reservoirs (see Figure 8). Gorton reservoirs are located 4.8km to the northeast of the site, 

with the Audenshaw reservoirs, adjacent to Gorton reservoirs, located approximately 6km to 

the northeast of the site. 

Flooding from reservoirs may come from overtopping due to greater inflows than outflows, 

or from full or partial failure of the dam walls. The site’s relatively proximity to reservoirs 

means there is an obvious risk of reservoir flooding from dam failure or overtopping of the 

reservoir. The reservoir undertaker is responsible for providing emergency flood and 

evacuation plans to the relevant persons interested in the reservoir. Furthermore, inspections 

are to be undertaken by an independent qualified civil engineer, and a report is completed, 

including any maintenance works required, the time of the next inspection, and any safety 

measures that must be completed in a designated timeframe.  

Hence, the risk of flooding from reservoirs is low. Reservoirs are regularly inspected by 

engineers and are typically safe in the UK. For this reason, this FRA has classified the risk of 

reservoir flooding as Low, although it is important to note that the EA’s flood maps do not 

categorise reservoir flooding in terms of High to Low risk.  
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Figure 8 – Extent of Flood Risk From Reservoirs (Ref 8) 

 

2.5 Groundwater 

 

Groundwater flooding occurs when water stored beneath ground level rises to breach the 

surface. According to Manchester City Council’s SFRA (Ref 5), there are no known reports of 

groundwater flooding in the Manchester, Trafford and or the Salford authorities. However, 

there are sections of Trafford with high water tables and increasing water tables. In addition, 

mine water rebound is a potential issue for all three districts (Ref 5).  

Nonetheless, Manchester City Council’s SFRA groundwater map indicates that No. 5, 6 and 7 

Beaconsfield are not located in an area at risk of groundwater flooding, nor is it located in an 

area of shallow groundwater or in an area at risk of groundwater rebound (see Figure 9). 

Likewise, the site has a Medium to Low vulnerability to groundwater according to DEFRA’s 

groundwater vulnerability map (see Figure 10; Ref 9).  

As mentioned in sub-section 1.3, the site resides on a bedrock composed of sandstone, which 

should easily drain groundwater. For these reasons, this FRA has not identified groundwater 

flooding as a risk to the proposed development. That being said, due to the ‘lower ground’ 

basement at No. 5, 6 and 7 it is imperative that groundwater levels are monitored.  
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Figure 9: Areas Susceptible to Groundwater flooding in Manchester (Ref 5). Note: The site is 

located in a grey area on the map which is not at risk of groundwater flooding or located 

within a critical drainage area.  

 

 

Figure 10: DEFRA’s Groundwater Vulnerability Map. Note: The site has a Medium to Low 

groundwater vulnerability (Ref 9).  

 

2.6 Tidal 

 

The site is not at risk from tidal flooding, and therefore, analysis is not applicable.  
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3.0  Accounting for Flooding Within the Proposed Development  

 

The NPPF classifies the proposed development as a ‘More Vulnerable’ development (Ref 10) 

given the use of the property is residential. However, the proposed extension at No. 5, 6 and 

7 Beaconsfield is approximately 93 m2 and therefore well under 250m2 meaning the extension 

is considered a ‘minor extension’ (Ref 11).  

 

‘More vulnerable’ developments located in Flood Zone 3 require the sequential test. 

However, the proposed development at No. 5, 6 and 7 Beaconsfield is an extension to the 

existing residential properties and the potential flood risks at the site can be adequately 

managed. For these reasons, it is the view of this FRA that the sequential test for the site is 

passed, providing the existing ‘lower ground’ basement is water-proofed and an effective 

drainage scheme at the site is put in place designed to the British Standard (Ref 12).  

  

As outlined in Section 2.0, the site has a Very Low  (less than 0.1% chance) to Low (between 

0.1% and 1% chance) risk of surface water flooding each year. Surface water accumulates to 

a depth of 300mm but can travel at over 0.25 m/s along the impermeable surfaces during 

‘short and sharp’ rainfall events.  

 

Surface water gathers at the lowest lying points of the site’s garden/hardstanding area to the 

west and southwest. Some surface water also accumulates along Derby Road and 

Beaconsfield.  

 

To protect the properties and, in particular, the properties with basements at Beaconsfield 

from surface water flooding, it is imperative that the Council and/or United Utilities keep the 

roadside drains clear and well maintained. In addition, the property owners should seek to 

keep the property’s drains free from debris to prevent surface water from gathering on site. 

In addition, cellars need to be built to a flood resilient design that excludes water up to and 

including the entrance (steps) to the cellar from the ground floor.  

 

The proposed extension at No. 5, 6 and 7 Beaconsfield will increase the amount of 

impermeable surfaces on site and potentially increase surface water runoff. For this reason, 

this FRA recommends that the site implements SuDS to mimic the natural drainage of the site 

as closely as possible and reduce surface water flooding.  

 

Furthermore, this FRA recommends a drain investigation is undertaken during the 

construction of the proposed development to ensure that the creation of additional flats at 

No.5, 6 and 7 Beaconsfield does not cause increased pressure on the area’s drainage systems 

or exacerbate surface water flooding.  

 

In terms of fluvial flood risk,  No. 5, 6 and 7 Beaconsfield’s curtilage is located partly in Flood 

Zone 3, which has a High probability of flooding (Ref 7). The west and southwest of the site 
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has a Medium (between 1% and 3.3% chance) to High (greater than 3.3% chance) risk of 

flooding, although the north and northeast of the site has no risk of fluvial flooding. This is 

because the western and southern areas of the site resides at a lower elevation of 36.19 and 

36.18 respectfully mAOD whereas the north and northeast of the site reside above 37 mAOD.  

 

In the defended 1 in 100-year plus 35% CCA the estimated water depth is 36.35 mAOD and 

the site in which the proposed extension is to be built at 36.38 mAOD is 30 mm above the 

estimated flood depth at node point 7. However, the site at 36.38 mAOD is 20mm below the 

estimated water depth of 36.40 mAOD at node point 7 in the 1 in 1000-year scenario + CC. In 

the undefended 1 in 100 year + 35% CCA the site resides 40 mm above the flood level of 

36.34mAOD.  

 

Therefore, in order to create the recommended free board of 300mm, the extension’s 

finished floor levels at the southwest of the current flats should be set at a minimum of 36.94 

mAOD, with Plan 2 demonstrating the elevation of the finished floor levels at 36.95 mAOD. 

 

The ground level in the area where the proposed extension is due to be built is already at 

36.38 mAOD (Plan 2 and Appendix 2). Such an increase only represents an increase of 

0.57mAOD relative to the existing levels. The undefended scenario was chosen due to the 

distance from the defences not likely to have an impact on the property. This floor level will 

also be 0.57m above the worse case 1:1000 year scenario flood level at Node Point 7 (See 

Table 3 and Appendix 3). 

 

The current property has steps leading up into it, which creates additional height. As seen in 

the topographic survey (Appendix 2) the ground floor levels are 37+ mAOD. Thus being 

protected from all fluvial flooding scenarios in relation to the 2D model. The 3D model is over 

100m away and therefore is not accurate enough to provide flood levels for this property.  

 

Although the basement areas are in Flood Zone 1, this is based on the ground level not the 

flood level. Therefore, the basement at No. 5, 6 and 7 resides below the current ground level, 

meaning it is at risk of fluvial flooding in all 1 in 100-year and 1 in 1000-year scenarios. 

Basements are common in Beaconsfield because the water table is low. Nonetheless, the 

existing ‘lower ground’ basement at the proposed development requires protection from 

potential fluvial and surface water flooding. 

 

The failure mode would be flood water reaching the 1:100 year plus 35 % CC level 

(36.34mAOD) and seeping into the cellars because its not tanked and may have ageing brick 

work that could cause a leak. The solution is to make sure that the cellars are relined up to 

ground floor and entrance/egress levels using an appropriate flood resilient water proofing 

method. cellar’s entrance will then need to sit 300 mm above the 1:100 plus 70% CC level 

which is 36.68 mAOD (See Table 3). However, it is important to note that access to the existing 

basements will be internal. 
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British Standard (BS) 8102:2009 is the “Code of practice for the protection of below-ground 

structures against water from the ground” which is suggested by the EA and DEFRA standing 

advice page (Ref 11). This standard provides industry recommendations and guidance on 

dealing with and preventing the entry of water into a structure (Ref 12). Although BS 8102-

2009 is typically used (Ref 12) to protect structures below the ground that are vulnerable to 

high water tables (which the site does not have) the methodologies of BS 8102-2009 can be 

used to protect the property and basement from water ingress. Hence, the principles of BS 

8102-2009 need to be followed and adhered to for the proposed development site. 

 

At sites where the water table is classified as Low ‘Type A’ waterproofing protection is 

acceptable. Type A is a barrier type of protection which includes, but is not limited to external 

and internal waterproofing, loading coats, sandwich waterproofing and concrete walls (see 

Figure 12). There are different grades of waterproofing including:  

 

• Grade 1 – Car parks, plant rooms and workshops. Some seepage and damp areas are 

tolerable dependent on intended use. Local drainage might be necessary to deal with 

seepage. 

• Grade 2 – Plant rooms, storage areas, and workshops requiring a drier environment 

than Grade 1. No water penetration is acceptable, although damp areas are tolerable 

and ventilation might be required. 

• Grade 3 – Ventilated residential/commercial areas, including offices, restaurants and 

leisure centres. No water penetration is acceptable. Ventilation or dehumidification is 

required appropriate to the intended use. 

 

Given that the proposed development site is residential, the site must be waterproofed up to 

Grade 3 (Ref 12). This FRA recommends that the basement at the property is waterproofed 

up to Grade 3. With the proposed finished floor level being 36.95 mAOD, it is not necessary 

for the ground floor of extension to be waterproofed.  

 

 
Figure 11: Types of waterproofing protection based on water table classification (Ref 12). 
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Figure 12: Schematic illustration of Type A waterproofing protection (Ref 12).  

 

 

Gorton reservoirs are located 4.8km to the northeast of the site and Audenshaw reservoirs 

located approximately 6km to the northeast of the site. Due to the site’s proximity to 

reservoirs, the EA’s maps have identified the site as being at risk of reservoir flooding. That 

being said, it is important to note that reservoir failure is unlikely given engineers should be 

regularly working on and monitoring the UK’s reservoirs. Hence, this FRA has classified the 

risk of reservoir flooding the property as Low. If a failure occurs, all occupants should vacate 

the basement and get to high ground.  

 

The site is not located in an area at risk of tidal flooding (Ref 7). Hence, this FRA does not 

discuss methods for accounting for tidal flooding at the site.  

 

Moreover, the basement will be protected from water ingress using Type A barrier protection 

measures. The basement will be waterproofed up to Grade 3. With the proposed FFLs being 

set at 36.95 mAOD, the site will be protected from flood events by 600 mm. The 

implementation of SuDS and raising of all sensitive electrical equipment (i.e., electrical plug 

sockets) to 600 mm above the flood level are further means of mitigating flood risk at the 

proposed development.  

 

Nonetheless, due to the likelihood of surface water flooding along Derby Road and 

Beaconsfield, it would be appropriate for the site’s occupiers to monitor the flood warnings 

of the nearby area (see Figure 13). When a flood warning is issued, evacuation may be 

required. Egress to areas of higher elevation would be recommended, or areas at lower risk 

of fluvial flooding, such as heading north on Wilmslow Road.  

 

Due to the potential for displacement of flood waters as a result of the development, 

compensatory flood storage may be required. This is further discussed in section 3.2. 
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Similarly, the site’s occupiers and other residents in the local area might wish to monitor 

Cringle Brook and report any debris and obstructions at Cringle Brook to the EA. For example, 

the culvert entrance of Cringle Brook could be inspected. This will ensure the flood alleviation 

scheme at Cringle Brook is being regularly monitored and maintained by the EA. A residents' 

flood forum in the area could be a method of liaising with the LLFA and EA if, for example, 

siltation or debris build up started to cause an increase in flooding in the area.  

 

Due to the hydraulic model being produced relatively recently in 2018, there is reasonable 

confidence in the expected flood levels predicted. Furthermore, given the critical water level 

entry point of the development (the threshold level) being located at 37.97 mAOD, alongside 

the climate change factor considered within this report being above the requirement, it is 

believed a 300 mm freeboard buffer is justified, however 600 mm has been provided.  

 

 
Figure 13: The area near the site that should be monitored for flood alerts and warnings. 

Note: The area covered broadly equates to the area where the risk of flooding in any year is 

greater than 1% (Ref 13).  

3.1 Flood Hazard Rating 

 

The Flood Hazard Rating is based primarily on consideration to the direct risks to people 

exposed to flood waters (Ref X). 

 

The calculation is as follows:  

 

𝐻𝑅 = 𝑑(𝑣 + 𝑛) + 𝐷𝐹 
 

Where: 

HR = Hazard Rating 

d = Flood depth 

v = Flood water velocity 
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n = A constant of 0.5 

DF = Debris factor 

 

According to the Product 4 data provided by the EA, the flood depth on site during the 1 in 

100-year + 70% increase in flow due to climate change is less than 0.25 m. As a result, given 

the less than 0.25 m depth and heavily urbanised environment, it can be determined that the 

debris factor is 0, as seen in Table 4.  

 

Table 4: Debris Factor Table (Ref X) 

Depths (d) Pasture/Arable Woodland Urban 

0 to 0.25 0 0 0 

0.25 to 
0.75 0 0.5 1 

d>0.75m 
and/or v>2 0.5 1 1 

 

With the velocity of the flooding in the area being less than 0.25 m/s, the calculation of the 

hazard rating is 0.25 (0.25 + 0.5) + 0. 

 

This is equal to 0.1875. Due to this, it can be determined that the Flood Hazard Rating is Low. 

Table 5 demonstrates the description of a Low hazard rating, being a flood zone with shallow 

flowing water or deep standing water. 

 

Table 5: Flood Hazard Rating Table 

Thresholds for Flood 
Hazard Rating 

Degree of 
Flood 

Hazard 
Description 

FD2321 FD2320 

<0.75 <0.75 Low 
Caution - "Flood zone with shallow flowing water 

 or deep standing water" 

0.75-1.25 0.75-1.25 Moderate 

Dangerous for some (i.e. children) - Danger: Flood 
Zone with deep or flast flowing water 

1.25-2.5 1.25-2.0 Significant 
Dangerous for most - "Danger: flood zone with 

deep fast flowing water" 

>2.5 >2.0 Extreme 

Dangerous for all - "Extreme danger: flood zone 
with deep fast flowing water" 

 

3.2 Flood Storage Compensation 

 

Due to the displacement of flood waters in a flooding scenario as a result of the increase in 

footprint of the site, ‘level for level’ compensation is required. To determine the total storage 

requirement, a calculation of the volume of water displaced by the development should be 

undertaken.  
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The development of the extension will increase the footprint of the property by an 

approximate 93 m². By utilising the lowest point the property may be developed on, a 

maximum (overstated) displacement volume can be produced, through comparison with the 

flood levels simulated on site.  

The lowest elevation of land in the area is 36.28 mAOD, with the estimated flood level of 

36.35 mAOD in the 1 in 100 + 70% CCA demonstrates a difference on 0.07 m. By multiplying 

the total area of the increased footprint (93 m²) by the difference between the lowest 

elevation and flood level (0.07 m), the quantity of displaced water is found, being 6.51 m³. 

As such, level for level compensation requires a lowering of nearby land in order to provide 

this displaced storage. By reducing the elevation of the external grassed area in the south of 

the site (an approximate area of 70 m²) by 0.1 m, a storage compensation of 7 m³ can be 

acquired, thereby offsetting any displacement of flood waters.  

 

4.0 Conclusions and Recommendations 

 

The proposed extension at No. 5, 6 and 7 Beaconsfield is under 250m2 meaning it is classified 

as a  ‘minor extension’ by the NPPF. The west and southwest of the site resides partly in Flood 

Zone 3 whereas the rest of the site resides in Flood Zone 1.  

Surface water flooding accumulates in the west and southwest of the site (Figure 2) which 

resides at 36.18 mAOD (See Appendix 2). The property, which resides at 37+ mAOD and has 

raised steps into the entrance of the house, is protected from surface water flooding. 

However, the ‘lower ground’ basement at 5, 6 and 7 Beaconsfield resides below the ground 

floor of the proposed extension of 36.95 mAOD at 35.63 mAOD and is therefore vulnerable 

to surface water and/or fluvial related flooding.  

Therefore, the extension’s finished floor levels that are to be created at the southwest of the 

current building is required to be placed at 36.94 mAOD, with the proposed extension being 

elevated to an FGL of 36.95 mAOD. Using the undefended 1 in 100 year + CCA of 36.34 mAOD 

(See Table 3) and the requirement for the finished floor levels to be 600 mm above the flood 

level, this is the reason for the 36.95 mAOD elevation. The existing ground level in the area of 

the site is already at 36.38 mAOD so an increase of 0.57 mAOD. The undefended scenario was 

chosen due to the distance from the defences not likely to have an impact on the property.  

To protect the basement from flooding, this FRA recommends that the basement implement 

Type A barrier protection measures. Type A is a barrier type of protection which includes, but 

is not limited to external and internal waterproofing, loading coats, sandwich waterproofing 

and concrete walls (see Figure 12). These measures include waterproofing the basement up 

to Grade 3. Moreover, this FRA recommends that the internal and external walls of the flats 

are waterproofed up to Grade 3. Grade 3 – Ventilated residential/commercial areas, including 

offices, restaurants and leisure centres. No water penetration is acceptable. Ventilation or 

dehumidification is required appropriate to the intended use. 
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It is important that the basement is relined to provide waterproofing from flood to ceiling 

level to ensure no leaks can enter through older brickwork. For the same reason, this FRA 

recommends that all sensitive electrical equipment (i.e., plug sockets) are raised to 600mm 

above the ground floor level.  

It is the sole responsibility of the developer to provide suitable protection to the basement 

and ensure all warnings for flooding are followed within the area to protect the occupants of 

the property. In addition, a qualified engineer and contractor with the necessary 

qualifications must be sought to implement the correct protection that the property needs to 

make the basement safe for the conversion into flats.  

Drain blockages around the Beaconsfield area might exacerbate surface water flooding at the 

property. For this reason, this FRA recommends that a drain investigation is undertaken to 

ensure that the creation of new apartments at the property does not put added stress on the 

area’s drainage system. It is the responsibility of the council and/or UU to ensure that drains 

along Derby Road and Beaconsfield remain clear of debris. The freeboard proposed will also 

provide additional safety and flood resilience. 

The planned extension increases the amount of impermeable surfaces in the area which may 

also increase runoff. To mimic the site’s natural drainage and reduce runoff SuDS may be an 

option.  

The site is low risk of groundwater flooding, and the property is underlain by sandstone 

bedrock which should easily drain water away due to its high permeability. The site’s risk of 

reservoir flooding is directly related to reservoir maintenance and upkeep. It is the 

responsibility of reservoir engineers to ensure that reservoir safety is maintained at all times. 

There is no risk of tidal flooding at the property. 

As the proposal is to have bedrooms in the basement, two means of egress should be 

provided. One in the form of a door and the other a window. Thus meaning the occupant has 

suitable exit routes.  The external access to the basements are proposed to be replaced with 

internal access, alongside each ‘lower ground’ basement having an egress window with the 

sill at 36.65 mAOD.  

Level for level flood storage compensation is required for the site due to the displacement of 

flood waters as a result of the increase in footprint. A storage requirement of 6.51 m³ was 

calculated as required, with a 0.1 m decrease in elevation of 70 m² of the property’s rear 

areas, not including the bike or bin stores, resulting in a storage of 7 m³ therefore offsetting 

any flood water displacement. 

To summarise, this FRA makes the following recommendations to reduce the chance of 

flooding at the property: 

1. The finished floor levels of the proposed extension 36.95 mAOD which is over 600mm 

above the flood level of 36.34mAOD and above the estimated surface water flood 

depths at the site. It would be best practice to raise all sensitive electrical equipment 

such as plug sockets above the flood level. This is justified due to the recency of the 
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hydraulic model, alongside the higher than requirements climate change factor 

considered. 

2. It is imperative that the basement at the property is relined and implements Type A 

barrier protection including waterproofing measures up to Grade 3, Figure 11/12 (Ref 

12). 

3. It would be beneficial to conduct a drainage investigation at the site during 

construction to ensure that the creation of additional apartments at the property will 

not place added stress on the area’s current drainage system and the site has free 

flowing drainage connections in good condition to the public network.  

4. Surface water drains on the property should be maintained by the property owners. 

It is the responsibility of the property owners to remove any drain blockages on their 

property. Working drains should prevent the accumulation of surface water on site. 

5. The flood hazard rating is considered ‘Low’. 

6. Level for level flood storage is required on site. With the approximate flood water 

displacement being 6.51 m³, a reduction in elevation of the rear areas of the property 

(approximately 70 m²) by 0.1 m would provide 7 m³ of storage.  

7. The property owners should monitor the roadside drains on Derby Road and 

Beaconsfield and inform the appropriate authorities in the event of a roadside drain 

blockage. It is the responsibility of the Council and/or United Utilities to maintain the 

roadside drains.  

8. The site’s occupiers and landlords should monitor flood alerts and warning systems 

for the wider residential area surrounding Cringle Brook. Evacuation should occur to 

higher ground less vulnerable to flooding, such as heading north on Wilmslow Road. 

9. The site’s occupiers and other residents in the local area might wish to monitor Cringle 

Brook and report any debris and obstructions at Cringle Brook to the EA. This will 

ensure the flood alleviation scheme at Cringle Brook is being regularly monitored and 

maintained by the EA. A residents' flood forum in the area would be a method of 

liaising with the LLFA and EA if for example siltation or debris build up started to cause 

an increase in flooding.  
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Flood Risk Assessment (FRA) Glossary 

Abbreviation 
or Key Word 

Definition/Description 

Flood Zone 1 
(Low 
Probability) 

Land having less than a 1 in 1,000 annual probability of river or sea 
flooding. Shown as clear on a flood zone map. 

Flood Zone 2 
(Medium 
Probability) 

Land having between a 1 in 100 and 1 in 1,000 annual probability of river 
flooding. Or land having between 1 in 200 and 1 in 1,000 sea flooding. 
Both shown as light blue on a flood zone map.  
 

Flood Zone 3a 
(High 
Probability) 

Land having a 1 in 100 or greater annual probability of river flooding, or 
land having a 1 in 200 or greater annual probability of sea flooding. Shown 
in dark blue on the flood zone map.  
 

Flood Zone 3b 
– The 
Functional 
Floodplain 

This zone comprises land where water must flow or be stored in times of 
flooding. Local planning authorities should identify in their Strategic Flood 
Risk Assessments areas of functional floodplain and its boundaries 
accordingly, in agreement with the Environment Agency. This is not 
separately distinguished on a flood zone map and is also shown in dark 
blue.  
 

Annual 
Probability of 
Surface water 
Flooding 

The flood map for surface water assesses flooding scenarios as a result of 
rainfall with the following chance of occurring in any given year (annual 
probability of flooding shown in brackets.  

- 1:30 (3.3%) 
- 1:100 (1%) 
- 1:1000 (0.1%) 
-  

Flood 
Warnings 

As the UK’s official weather service, the MET Office is responsible for 
issuing weather warnings, which warn of impacts caused by serve 
weather. The Met Office provide warnings up to seven days ahead of rain, 
thunderstorms, wind, snow, lightening, ice and fog. 
 
Met Office weather warnings are available in a number of ways, which 
make  it easy to get the very latest information wherever you are. These 
include the Met Office App and website, social media, email alerts, TV, 
Radio and RSS. 
 
It is recommended that the site owner sign up to the national weather 
warning service. More information can be found here: 
https://www.metoffcie.go.uk/weather/guides/warnings 
 

https://www.metoffcie.go.uk/weather/guides/warnings
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The Met Office issues weather warnings, through the National Severe 
Weather Warning Service, when severe weather has the potential to 
bring impacts to the UK. These warnings are given a colour (yellow, amber 
or red) depending on a combination of both the impact the weather may 

have and the likelihood of those impacts occurring. 
 

Yellow 
Weather 
Warning 

Yellow weather warnings can be issued for a range of weather situations. 
Many are issued when it is likely that the weather will cause some low 
level impacts, including some disruption to travel in a few places. Many 
people may be able to continue with their daily routine, but there will be 
some that will directly impact and so it is important to access if you could 
be affected. 
 
Other Yellow warnings are issued when the weather could bring much 
more severe impacts to the majority of people but the certainty of those 
impacts occurring is much lower. It is important to read the content of 
yellow warnings to determine which weather situation is being covered 
by the yellow warning.  
 

Amber 
Weather 
Warning 

There is an increased likelihood of impacts from severe weather, which 
could potentially disrupt your plans. This means there is the possibility 
of travel delays, road and rail closures, power cuts and the potential risk 
to life and property.  
 
You should think about changing your plans and taking action to protect 
yourself and your property. You may want to consider the impact of the 
weather on your family and your community and whether there is 
anything you need to do ahead of the severe weather to minimise the 
impact.  
 

Red Weather 
Warning 

Dangerous weather is expected and, if you haven’t already don so, you 
should take action now to keep yourself and others safe from the 
impacts of the severe weather.  
 
It is very likely that there will be a risk to life, with substantial disruption 
to travel, energy supplies and possibly widespread damage to property 
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and infrastructure. You should avoid travelling, where possible and 
follow the advice of the emergency services and local authorities.  
 

Flood Plan It is recommended that the applicant and future owners, occupiers and 
landlords of the property prepare a flood plan to protect life and 
property during a flood event. 
 
Before a flood: 

- Find out if you are at risk of flooding. 
- Find out if you can receive flood warnings. 
- Prepared and keep a list of all your important contacts to hand or 

save them on your mobile phone. 
- Think about what items you can move now and what you would 

want to move to safety during a flood such as pets, cars furniture 
and electrical equipment. 

- Know how to turn off gas, electricity and water supplies. 
- Prepared a flood kit of essential items and keep it handy, It can 

include copies of important documents, a torch, a battery 
powered or windup radio, blankets an warm clothing, 
waterproofs, rubber gloves and a first aid kit including all essential 
medication. 

- Consider buying flood protection products such as flood boards 
and airbrick covers to help reduce flood water getting into your 
property.  

 
During a flood: 

- Tune into your local radio station on a battery or windup radio. 
- Fill jugs and saucepans with water. 
- Grab you flood kit – if you have one prepared. 
- Collect blankets, torch, first aid kit, medication and food. 
- Move important documents, personal items, valuables and 

lightweight belongings upstairs or to high shelves. 
- Raise large items of furniture or put them in large bags if you have 

them. 
- Move people, outdoor belongings, cars and pets to higher ground. 
- Switch off water, gas an electricity at the mains when water enters 

your home. Do not touch sources of electricity when standing in 
water.  

- Fit flood protection products if you have them for example flood 
boards, airbrick covers and sandbags. 

- Put plugs in sinks and baths. Weigh them down with a pillowcase 
or plastic bag filled with soil. 

- If you do not have non-return valves fitted plug water inlet pipes 
with towels or clothes. 

- Move your family and pets upstairs or to a high place with a means 
of escape. 
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- Listen to the advice of the emergency service and evacuate if told 
to do so.  

- Avoid walking or driving through flood water. Six inches of fast 
flowing water can knock over an adult and two feet of water van 
move a car.  

After a flood: 
- If you have flooded, contact your insurance company as soon as 

possible. 
- Take photographs and videos of your damaged property as a 

record for your insurance company. 
- If you don’t have insurance, contact your local authority for 

information on grants and charities what may help you. 
- Flood water can contain sewage, chemicals and animal waste. 

Always wear waterproof outerwear, including gloves, wellington 
boots and a face mask. 

- Have your electrics, central heating and water checked by a 
qualifies engineer before switching them back on.  
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Plan 2: Proposed Development  
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Appendix 1: Site Photographs 

 

 

 

 

 

 

 

 

 

 

 

 



 

Photo 1: Front Entrance to site.  

 

Photo 2: Back entrance to site.  



 

Photo 3: Existing back garden area of site.  

 

Photo 4: Existing back garden area of site.  

 



 

Photo 5: Existing hardstanding area of site.  

 

Photo 6: Existing garden/hardstanding area of site.  



 

Photo 7: Entrance to basement at No. 5.  

 

Photo 8: Inside basement at No. 5.  



 

Photo 9: Inside basement at No. 5.  

 

Photo 10: Basement control room at No.5.  



 

Photo 11: Surface water drain and manhole on site.  
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Appendix 2: Topographic Data 

 

 

 

 

 

 

 

 

 

 

 

 



Extra Thresholds Added22.11.23A TB AM NDO

NOTES

Surveyed TB

Checked AM

Drawn JP

Approved NDO

Title

Status

Rev

Project

CAD File

Scale

Drawing No

12651
P:\\12651\DRAWINGS\12651_001A.DWG

12651 / 001A 

1:100 @ A1

5,6 & 7 BEACONSFIELD
WITHINGTON

TOPOGRAPHICAL SURVEY
SHEET 1 OF 1

62 CLIFFORD ROAD  
POYNTON

PZVI ARCHITECTS & DESIGNERS LTD  

STOCKPORT
SK12 1JA

Client

M14 6UP

20/11/2023
Drawn Date:

DescriptionDrawnRev Date Ch'k'd App'd

Jupiter House, 21 Roebuck Lane, Sale, Manchester, M33 7SY
T: 0161 973 3495   F: 0161 962 6819

E: mail@ndoliver.com   www.ndoliver.com

STREET FURNITURE

A/C -  AIR CONDITIONING
AE -  AERIAL
AL - ALARM
AV - AIR VALVE
BA - BUOYANCY AID
BB - BELISHA BEACON
BD - BUILDING DIVIDE
BH - BOREHOLE
BI - BOLLARD ILLUMINATED
BL - BASEMENT LIGHT
BO - BOLLARD
BP - BOUNDARY POST
BR - BOULDER
BS - BUS STOP
BU - BUSH
CA - CABLE
CB - CONTROL BOX
CC - CLOSE CIRCUIT TV
CIB - CIGARETTE BIN
Col - COLUMN
CT - CLOSE CIRCUIT TV POLE
DP - DOWN PIPE
DR - DRAIN
Dr.Ch - DRAINAGE CHANNEL
DU - DUCT
EL - ELECTRIC
EP - ELECTRICITY POLE
ER - EARTH ROD
FA - FENDOR ANCHOR
F/B - FLOWER BED
FH - FIRE HYDRANT
FL - FLOODLIGHT
FS - FLAG STAFF
GA - GAS
GM - GAS METER
G - GIRTH
GP - GATE POST
GU - GULLY
GV - GAS VALVE
Hyd - HYDRANT
IC - INSPECTION COVER
IT - TRAFFIC COVER
JB - JUNCTION BOX
KO - KERB OFFLET
LA - LADDER

LB - LITTER BIN
LC - LIGHTING COLUMN
LI - LIGHT
LP - LAMP POST
MBO - MOORING BOLLARD
MA - MAST
MH - MANHOLE
MO - MONUMENT
MP - MILE POST
MR - MOORING RING
MW - MONITORING WELL
NP - NAME PLATE
O/H - OVERHEAD
OSBM ORDNANCE SURVEY

BENCH MARK
PA - PLAY APPARATUS
PB - PILLAR BOX
PH - PUBLIC HOUSE
PI - PIPE
PL - PLANT
PM - PARKING METER
PN - PLANTER
PO - POST
PP - PETROL PUMP
RH -   RIDGE HEIGHT
RS - ROAD SIGN
RI - ROAD SIGN ILLUMINATED
RTW - RETAINING WALL
RWP - RAINWATER PIPE
SA - STANCHION
SC - SPEED CAMERA
SD - SATELITTE DISH
S/F - SAFETY FENCE
SG - SIGNAL
SI - SIGN
SI - SIGN ILLUMINATED
SMP - SERVICE MARKER POST
SS - SECURITY SENSOR
ST - STOP TAP
SU - STUMP
SV - STOP VALVE
SW - SWITCHGEAR
SY - STAY
TA - TAP
TBM - TEMPORARY BENCH MARK
TCB - TELEPHONE CALL BOX
TE - TELEPHONE

TM - TICKET MACHINE
TS - TRAFFIC SIGNAL
TP - TELEGRAPH POLE
UTL - UNABLE TO LIFT
VDP - VEHICLE DETECTOR PAD
VP - VENT PIPE
WB - WHISTLE BLOW
WM - WATER METER
WO - WASH OUT
WP - WASTE PIPE

FENCE TYPES

B/W - BARBED WIRE
C/B - CLOSE BOARDED
C/I - CORRUGATED IRON
C/P - CONCRETE PANEL
H/R - HANDRAIL
I/R - IRON RAILING
PAL - PALISADE
P/C - POST & CHAIN
P/P - POST & PANEL
P/R - POST & RAIL
PSB - PEDESTRIAN SAFETY 

BARRIER
P/W - POST & WIRE
W/M - WIRE MESH

KEY

STANDARD ABBREVIATIONS

-Grid & Datum Local Plane Grid related to OS National Grid & Datum
By GNSS RTK Observations

SYMBOLS

HEDGE

TREE

TREE
CANOPY

GATE

CONTROL
STATION

BUILDING

BL43.45 -    BED LEVEL
EV43.45 -    EAVE LEVEL
IL43.45 -    INVERT LEVEL
43.45 -    SPOT LEVEL
RF43.45 -    ROOF LEVEL
RL43.45 -    RIDGE LEVEL
SB43.45 -    SOFT BED LEVEL
SL43.45 -    SOFFIT LEVEL
TH43.45 -    THRESHOLD LEVEL
WL43.45 -    WATER LEVEL

LEVELS

BUSH

SURFACE WATER

(AR) ASSUMED ROUTE

DEPTH (M)

END OF TRACE

SURFACE WATER

TAKEN FROM RECORDS

UNABLE TO LIFT

D

EOT

(SW)

TFR

UTL

UNABLE TO SURVEYUTSFOUL WATER(FW)

UNDERGROUND SERVICE KEY

NOTE
Information concerning the location of services is given for your assistance and
is intended for guidance only.

N D Oliver & Co Ltd does not accept liability for the accuracy or completeness
of the information provided

ELECTRIC

TELECOM CABLE

NITROGENWATER

FOUL WATER

GAS

DATA CABLE

UNKNOWN

SURVEY EXTENTS

EMBANKMENT

REV

A

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
LP

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
CB

AutoCAD SHX Text
GU

AutoCAD SHX Text
GU

AutoCAD SHX Text
GU

AutoCAD SHX Text
GU

AutoCAD SHX Text
GU

AutoCAD SHX Text
GV

AutoCAD SHX Text
GV

AutoCAD SHX Text
PI

AutoCAD SHX Text
PI

AutoCAD SHX Text
PI

AutoCAD SHX Text
RW

AutoCAD SHX Text
RW

AutoCAD SHX Text
RW

AutoCAD SHX Text
RW

AutoCAD SHX Text
RW

AutoCAD SHX Text
RW

AutoCAD SHX Text
TP

AutoCAD SHX Text
Concrete

AutoCAD SHX Text
Concrete

AutoCAD SHX Text
Concrete

AutoCAD SHX Text
Dense Vegetation

AutoCAD SHX Text
FB

AutoCAD SHX Text
Grass

AutoCAD SHX Text
Grass

AutoCAD SHX Text
Tarmac

AutoCAD SHX Text
g1.2

AutoCAD SHX Text
g1.5

AutoCAD SHX Text
g1.8

AutoCAD SHX Text
g2.0

AutoCAD SHX Text
g2.0

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
g2.4

AutoCAD SHX Text
34.90 IL

AutoCAD SHX Text
RL48.43

AutoCAD SHX Text
EV44.84

AutoCAD SHX Text
EV44.83

AutoCAD SHX Text
42.34

AutoCAD SHX Text
43.14

AutoCAD SHX Text
36.87

AutoCAD SHX Text
37.41

AutoCAD SHX Text
43.23

AutoCAD SHX Text
43.34

AutoCAD SHX Text
43.12

AutoCAD SHX Text
43.28

AutoCAD SHX Text
42.24

AutoCAD SHX Text
43.28

AutoCAD SHX Text
36.84

AutoCAD SHX Text
36.89

AutoCAD SHX Text
36.74

AutoCAD SHX Text
36.84

AutoCAD SHX Text
36.81

AutoCAD SHX Text
36.93

AutoCAD SHX Text
36.93

AutoCAD SHX Text
36.84

AutoCAD SHX Text
36.86

AutoCAD SHX Text
36.91

AutoCAD SHX Text
36.89

AutoCAD SHX Text
36.87

AutoCAD SHX Text
36.83

AutoCAD SHX Text
36.68

AutoCAD SHX Text
36.74

AutoCAD SHX Text
36.77

AutoCAD SHX Text
36.91

AutoCAD SHX Text
36.80

AutoCAD SHX Text
36.81

AutoCAD SHX Text
37.33

AutoCAD SHX Text
36.81

AutoCAD SHX Text
36.97

AutoCAD SHX Text
37.36

AutoCAD SHX Text
36.96

AutoCAD SHX Text
36.83

AutoCAD SHX Text
36.74

AutoCAD SHX Text
37.27

AutoCAD SHX Text
37.40

AutoCAD SHX Text
37.36

AutoCAD SHX Text
37.39

AutoCAD SHX Text
37.42

AutoCAD SHX Text
37.40

AutoCAD SHX Text
37.23

AutoCAD SHX Text
36.82

AutoCAD SHX Text
36.81

AutoCAD SHX Text
36.73

AutoCAD SHX Text
TW37.36

AutoCAD SHX Text
TW37.44

AutoCAD SHX Text
TW37.53

AutoCAD SHX Text
TW37.41

AutoCAD SHX Text
36.85

AutoCAD SHX Text
36.84

AutoCAD SHX Text
37.23

AutoCAD SHX Text
36.23

AutoCAD SHX Text
36.22

AutoCAD SHX Text
36.24

AutoCAD SHX Text
36.29

AutoCAD SHX Text
36.30

AutoCAD SHX Text
36.16

AutoCAD SHX Text
36.16

AutoCAD SHX Text
36.15

AutoCAD SHX Text
36.08

AutoCAD SHX Text
36.13

AutoCAD SHX Text
36.25

AutoCAD SHX Text
36.20

AutoCAD SHX Text
36.14

AutoCAD SHX Text
36.19

AutoCAD SHX Text
36.21

AutoCAD SHX Text
36.15

AutoCAD SHX Text
36.17

AutoCAD SHX Text
RL44.49

AutoCAD SHX Text
RL48.43

AutoCAD SHX Text
EV44.51

AutoCAD SHX Text
TW38.22

AutoCAD SHX Text
TW38.40

AutoCAD SHX Text
TW38.38

AutoCAD SHX Text
TW39.72

AutoCAD SHX Text
TW39.73

AutoCAD SHX Text
EV42.30

AutoCAD SHX Text
EV42.81

AutoCAD SHX Text
EV42.69

AutoCAD SHX Text
EV42.80

AutoCAD SHX Text
EV42.96

AutoCAD SHX Text
RL44.53

AutoCAD SHX Text
36.38

AutoCAD SHX Text
37.26

AutoCAD SHX Text
37.26

AutoCAD SHX Text
36.28

AutoCAD SHX Text
35.60

AutoCAD SHX Text
TH35.63

AutoCAD SHX Text
36.31

AutoCAD SHX Text
TH37.42

AutoCAD SHX Text
36.24

AutoCAD SHX Text
36.20

AutoCAD SHX Text
36.66

AutoCAD SHX Text
36.68

AutoCAD SHX Text
36.48

AutoCAD SHX Text
36.17

AutoCAD SHX Text
36.23

AutoCAD SHX Text
36.23

AutoCAD SHX Text
36.32

AutoCAD SHX Text
36.28

AutoCAD SHX Text
36.21

AutoCAD SHX Text
36.26

AutoCAD SHX Text
36.27

AutoCAD SHX Text
36.19

AutoCAD SHX Text
EV39.09

AutoCAD SHX Text
RL40.35

AutoCAD SHX Text
EV42.58

AutoCAD SHX Text
EV44.45

AutoCAD SHX Text
EV44.74

AutoCAD SHX Text
RL48.50

AutoCAD SHX Text
37.39

AutoCAD SHX Text
36.71

AutoCAD SHX Text
36.48

AutoCAD SHX Text
36.58

AutoCAD SHX Text
36.67

AutoCAD SHX Text
36.63

AutoCAD SHX Text
36.64

AutoCAD SHX Text
36.51

AutoCAD SHX Text
36.54

AutoCAD SHX Text
36.46

AutoCAD SHX Text
36.51

AutoCAD SHX Text
36.50

AutoCAD SHX Text
36.66

AutoCAD SHX Text
36.66

AutoCAD SHX Text
36.67

AutoCAD SHX Text
36.33

AutoCAD SHX Text
36.27

AutoCAD SHX Text
36.30

AutoCAD SHX Text
36.37

AutoCAD SHX Text
36.21

AutoCAD SHX Text
36.73

AutoCAD SHX Text
36.66

AutoCAD SHX Text
36.22

AutoCAD SHX Text
36.72

AutoCAD SHX Text
36.71

AutoCAD SHX Text
36.51

AutoCAD SHX Text
TW36.82

AutoCAD SHX Text
36.38

AutoCAD SHX Text
36.43

AutoCAD SHX Text
36.28

AutoCAD SHX Text
RL48.54

AutoCAD SHX Text
36.72

AutoCAD SHX Text
36.25

AutoCAD SHX Text
36.32

AutoCAD SHX Text
36.38

AutoCAD SHX Text
36.38

AutoCAD SHX Text
36.42

AutoCAD SHX Text
37.36

AutoCAD SHX Text
35.90

AutoCAD SHX Text
36.27

AutoCAD SHX Text
TH35.80

AutoCAD SHX Text
36.45

AutoCAD SHX Text
37.38

AutoCAD SHX Text
TH37.39

AutoCAD SHX Text
36.45

AutoCAD SHX Text
36.40

AutoCAD SHX Text
36.36

AutoCAD SHX Text
36.38

AutoCAD SHX Text
36.44

AutoCAD SHX Text
36.36

AutoCAD SHX Text
36.38

AutoCAD SHX Text
36.26

AutoCAD SHX Text
36.34

AutoCAD SHX Text
36.35

AutoCAD SHX Text
36.34

AutoCAD SHX Text
36.39

AutoCAD SHX Text
36.37

AutoCAD SHX Text
36.36

AutoCAD SHX Text
TW36.70

AutoCAD SHX Text
TW36.72

AutoCAD SHX Text
36.28

AutoCAD SHX Text
36.29

AutoCAD SHX Text
36.27

AutoCAD SHX Text
36.27

AutoCAD SHX Text
36.23

AutoCAD SHX Text
36.18

AutoCAD SHX Text
42.47

AutoCAD SHX Text
43.39

AutoCAD SHX Text
RL44.60

AutoCAD SHX Text
RL44.59

AutoCAD SHX Text
EV42.70

AutoCAD SHX Text
EV42.75

AutoCAD SHX Text
EV42.81

AutoCAD SHX Text
36.43

AutoCAD SHX Text
37.23

AutoCAD SHX Text
37.25

AutoCAD SHX Text
36.47

AutoCAD SHX Text
36.38

AutoCAD SHX Text
36.34

AutoCAD SHX Text
36.34

AutoCAD SHX Text
36.48

AutoCAD SHX Text
36.44

AutoCAD SHX Text
TH37.44

AutoCAD SHX Text
37.26

AutoCAD SHX Text
36.20

AutoCAD SHX Text
35.64

AutoCAD SHX Text
36.46

AutoCAD SHX Text
TH37.41

AutoCAD SHX Text
37.22

AutoCAD SHX Text
34.92 IL

AutoCAD SHX Text
34.98 IL

AutoCAD SHX Text
34.99 IL

AutoCAD SHX Text
34.98 IL

AutoCAD SHX Text
34.99 IL

AutoCAD SHX Text
34.25 IL

AutoCAD SHX Text
34.24 IL

AutoCAD SHX Text
UTL

AutoCAD SHX Text
UTL

AutoCAD SHX Text
UTL

AutoCAD SHX Text
Grass

AutoCAD SHX Text
Grass

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
GP

AutoCAD SHX Text
IC

AutoCAD SHX Text
GU

AutoCAD SHX Text
B E A C O N S F I E L D

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL36.45

AutoCAD SHX Text
GU

AutoCAD SHX Text
GU

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL36.34

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL36.16

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL36.24

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL36.45

AutoCAD SHX Text
 N 393300

AutoCAD SHX Text
N 393300 

AutoCAD SHX Text
 E 385350

AutoCAD SHX Text
E 385350 

AutoCAD SHX Text
 E 385375

AutoCAD SHX Text
E 385375 

AutoCAD SHX Text
 N 393325

AutoCAD SHX Text
N 393325 

AutoCAD SHX Text
100%%C

AutoCAD SHX Text
100%%C

AutoCAD SHX Text
100%%C

AutoCAD SHX Text
100%%C

AutoCAD SHX Text
150%%C

AutoCAD SHX Text
150%%C

AutoCAD SHX Text
OC04

AutoCAD SHX Text
E 385346.625

AutoCAD SHX Text
N 393331.822

AutoCAD SHX Text
Ht 36.189

AutoCAD SHX Text
OC05

AutoCAD SHX Text
E 385346.839

AutoCAD SHX Text
N 393320.548

AutoCAD SHX Text
Ht 36.213

AutoCAD SHX Text
OC06

AutoCAD SHX Text
E 385356.217

AutoCAD SHX Text
N 393309.007

AutoCAD SHX Text
Ht 36.395

AutoCAD SHX Text
OC07

AutoCAD SHX Text
E 385360.629

AutoCAD SHX Text
N 393294.858

AutoCAD SHX Text
Ht 36.329

AutoCAD SHX Text
OC01

AutoCAD SHX Text
E 385375.517

AutoCAD SHX Text
N 393319.244

AutoCAD SHX Text
Ht 36.775

AutoCAD SHX Text
TH38.00

AutoCAD SHX Text
TH37.99

AutoCAD SHX Text
TH37.97

AutoCAD SHX Text
TH37.97

AutoCAD SHX Text
TH37.81

AutoCAD SHX Text
TH37.81

AutoCAD SHX Text
TH35.70

AutoCAD SHX Text
36.42

AutoCAD SHX Text
36.44

AutoCAD SHX Text
37.18

AutoCAD SHX Text
37.15

AutoCAD SHX Text
37.12

AutoCAD SHX Text
37.24

AutoCAD SHX Text
37.25

AutoCAD SHX Text
37.05

AutoCAD SHX Text
36.99

AutoCAD SHX Text
37.22

AutoCAD SHX Text
37.26

AutoCAD SHX Text
37.02

AutoCAD SHX Text
37.02

AutoCAD SHX Text
37.06

AutoCAD SHX Text
37.07

AutoCAD SHX Text
EV44.91

AutoCAD SHX Text
Basement Light Level

AutoCAD SHX Text
Basement Light Level

AutoCAD SHX Text
Dense Vegetation

AutoCAD SHX Text
Obscured Detail

AutoCAD SHX Text
OC04

AutoCAD SHX Text
E 385346.625

AutoCAD SHX Text
N 393331.822

AutoCAD SHX Text
Ht 36.189



 

32 
 

 

 

 

 

 

 

 

Appendix 3: Environment Agency Product 4 Data 
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08/09/2023 GMMC325246AB

Map Reference Model Node Reference Easting Northing Data 50 % AEP (1 in 2 year) 20 % AEP (1 in 5 year) 10 % AEP (1 in 10 year) 5 % AEP (1 in 20 year) 4 % AEP (1 in 25 year) 2 % AEP (1 in 50 year) 1.33 % AEP (1 in 75 year) 1 % AEP (1 in 100 year) 1 % AEP (1 in 100 year) + 30% 
increase in flow

1 % AEP (1 in 100 year) + 35% 
increase in flow 

1 % AEP (1 in 100 year) + 70% 
increase in flow  0.5 % AEP (1 in 200 year) 0.1 % AEP (1 in 1000 year) 0.1 % AEP (1 in 1000 year) + 30% 

increase in flow 50 % AEP (1 in 2 year) 20 % AEP (1 in 5 year) 10 % AEP (1 in 10 year) 5 % AEP (1 in 20 year) 4 % AEP (1 in 25 year) 2 % AEP (1 in 50 year) 1.33 % AEP (1 in 75 year) 1 % AEP (1 in 100 year) 1 % AEP (1 in 100 year) + 30% 
increase in flow

1 % AEP (1 in 100 year) + 35% 
increase in flow 

1 % AEP (1 in 100 year) + 70% 
increase in flow  0.5 % AEP (1 in 200 year) 0.1 % AEP (1 in 1000 year) 0.1 % AEP (1 in 1000 year) + 30% 

increase in flow

Modelled Water Level (m aodN) 39.27 39.41 39.73 39.76 39.77 39.80 39.81 39.81 39.84 39.84 39.85 39.83 39.89 39.91 39.27 39.41 39.73 39.76 39.77 39.80 39.81 39.81 39.84 39.84 39.85 39.83 39.89 39.91

Modelled Flow (cumecs) 3.03 3.69 4.57 5.04 5.13 5.61 5.84 5.97 6.70 6.80 7.65 6.43 9.67 10.93 3.03 3.69 4.57 5.04 5.13 5.61 5.84 5.97 6.70 6.80 7.65 6.43 9.67 10.93

Modelled Water Level (m aodN) 38.49 38.80 39.31 39.32 39.32 39.33 39.33 39.33 39.34 39.34 39.34 39.34 39.34 39.35 38.49 38.80 39.31 39.32 39.32 39.33 39.33 39.33 39.34 39.34 39.34 39.34 39.34 39.35

Modelled Flow (cumecs) 3.03 3.69 4.29 4.43 4.46 4.62 4.68 4.72 4.92 4.96 5.27 4.84 5.88 6.25 3.03 3.69 4.29 4.43 4.46 4.62 4.68 4.72 4.92 4.96 5.27 4.84 5.88 6.25

Modelled Water Level (m aodN) 37.88 38.09 38.52 38.54 38.54 38.55 38.55 38.56 38.57 38.57 38.61 38.56 38.64 38.68 37.88 38.09 38.52 38.54 38.54 38.55 38.55 38.56 38.57 38.57 38.61 38.56 38.64 38.68

Modelled Flow (cumecs) 3.03 3.69 4.28 4.38 4.38 4.40 4.41 4.42 4.44 4.44 4.45 4.44 4.48 4.50 3.03 3.69 4.28 4.38 4.38 4.40 4.41 4.42 4.44 4.44 4.45 4.44 4.48 4.50

Modelled Water Level (m aodN) 37.88 38.09 38.52 38.54 38.54 38.56 38.56 38.56 38.57 38.58 38.61 38.57 38.64 38.69 37.88 38.09 38.52 38.54 38.54 38.56 38.56 38.56 38.57 38.58 38.61 38.57 38.64 38.69

Modelled Flow (cumecs) 3.03 3.69 4.28 4.37 4.38 4.40 4.41 4.42 4.44 4.44 4.45 4.44 4.47 4.50 3.03 3.69 4.28 4.37 4.38 4.40 4.41 4.42 4.44 4.44 4.45 4.44 4.47 4.50

Modelled Water Level (m aodN) 37.83 38.02 38.43 38.45 38.45 38.47 38.47 38.47 38.49 38.50 38.53 38.48 38.56 38.61 37.83 38.02 38.43 38.45 38.45 38.47 38.47 38.47 38.49 38.50 38.53 38.48 38.56 38.61

Modelled Flow (cumecs) 3.03 3.69 4.27 4.37 4.38 4.40 4.41 4.42 4.44 4.44 4.44 4.43 4.47 4.49 3.03 3.69 4.27 4.37 4.38 4.40 4.41 4.42 4.44 4.44 4.44 4.43 4.47 4.49

Map Reference Model Node Reference Easting Northing Data 5 % AEP (1 in 20 year) 4 % AEP (1 in 25 year) 2 % AEP (1 in 50 year) 1.33 % AEP (1 in 75 year) 1 % AEP (1 in 100 year) 1 % AEP (1 in 100 year) + 30% 
increase in flow

1 % AEP (1 in 100 year) + 35% 
increase in flow 

1 % AEP (1 in 100 year) + 70% 
increase in flow  0.5 % AEP (1 in 200 year) 0.1 % AEP (1 in 1000 year) 0.1 % AEP (1 in 1000 year) + 30% 

increase in flow 2 % AEP (1 in 50 year) 1.33 % AEP (1 in 75 year) 1 % AEP (1 in 100 year) 1 % AEP (1 in 100 year) + 30% 
increase in flow

1 % AEP (1 in 100 year) + 35% 
increase in flow 

1 % AEP (1 in 100 year) + 70% 
increase in flow  0.5 % AEP (1 in 200 year) 0.1 % AEP (1 in 1000 year) 0.1 % AEP (1 in 1000 year) + 30% 

increase in flow

Modelled Water Level (m aodN) 36.64 36.70 36.77 36.78 36.78 36.80 36.80 36.81 36.79 36.83 36.85 36.76 36.77 36.78 36.80 36.80 36.81 36.79 36.83 36.85

Modelled Water Level (m aodN) 36.27 36.21 36.33 36.33 36.34 36.34 36.35 36.33 36.38 36.40 36.32 36.32 36.33 36.34 36.35 36.36 36.34 36.38 36.40

m aodN - metres above ordnance datum Newlyn

cumecs - cubic metres per second

Notes:

Flood Defences

Start Date Asset Type Asset ID Standard of Protection Upstream Actual Crest Level
(m aod)

Downstream Actual Crest Level
(m aod)

01/01/2004 Wall 32270 100 39.28 39.21

01/01/2004 Wall 32271 100 39.73 39.40

01/01/2004 Wall 32357 100 40.97 40.67

01/01/2004 Wall 32358 100 40.71 40.72

01/01/2004 Wall 8870 100 39.83 39.84

01/01/2004 Natural High Ground 8871 100 41.17 39.56

Defended

393377

393410

393539

393546

393534

Undefended

ea013_0238_CRIN01_1884

ea013_0238_CRIN01_1807d

ea013_0238_CRIN01_1633d

ea013_0238_CRIN01_1610u

ea013_0238_CRIN01_1551u

386000

385933

385830

385809

Model data taken from Cringle Brook 2017

AEP - Annual Exceedence Probability

*Climate Change Scenario - 30%, 35% and 70% increases in flow calculated for the 2080's (2070 - 2115).  Please see https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances for more information regarding the new climate change guidance.  The location of the site and the type 
(vulnerability) of development determine the climate change allowances to consider in any flood risk assessment. 

Undefended

1

2

3

4

5 385749

Defended

6
2D Levels

385417 393318

7 385346 393326


