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1 INTRODUCTION 

1.1 Background 

1.1.1 Calibro has been appointed by Elegant PPM Limited to undertake a Flood Risk 
Assessment (FRA) for proposed development at The Granary, 1a Patrick Road, 
Reading. A Class MA PD Application is being made for conversion of existing offices 
into two flats.  

1.1.2 Footnote 63 of the NPPF states that a site-specific FRA will be required for proposals: 

a) that are greater than 1 hectare in area within Flood Zone 1;  

b) that are located in Flood Zones 2 and 3; 

c) in an area within Flood Zone 1 which has critical drainage problems; 

d) in an area within Flood Zone 1 identified in a Strategic Flood Risk 
Assessment (SFRA) as being at flood risk now or in the future; 

e) in an area in Flood Zone 1 that may be subject to other sources of 
flooding, where its development would introduce a more vulnerable 
use. 

 

1.1.3 The site is shown to fall within Flood Zones 2 and 3 and therefore an FRA is required.  

1.1.4 This assessment considers the risks of all types of flooding to the site and the impact 
of climate change.  
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2 SITE DESCRIPTION AND PROPOSALS 

2.1 Site Description 

2.1.1 The site is an existing building and yard at The Granary, 1a Patrick Road, Caversham, 
Reading. The centre of the site is at grid reference 471710, 174630 and the postcode 
is RG4 8DD. It is located just to the south of the junction of Patrick Road and Gosbrook 
Road in the residential area of Caversham, Reading.  

2.1.2 Topographic survey was undertaken by Developers Land Surveys in August 2014 and 
is included in Appendix A. It records the yard as falling in a generally easterly 
direction. The maximum and minimum external ground levels are 38.36mAOD and 
37.95mAOD respectively. A level of 37.89mAOD is recorded approximately at the 
transition between the yard and footway. 

2.1.3 The internal floor levels on the ground floor are 38.40mAOD. This level was set in 
agreement with the Environment Agency. It was specified in the Flood Risk 
Assessment for the extension of an existing office building in 2013 (Reading BC 
planning ref: 13/00099/FUL). This provided  250mm of freeboard above the then 
design (1 in 100 year plus climate change) event. The works were completed in 2014. 

2.1.4 The site comprises made ground. British Geology Survey data records superficial 
deposits of ‘Langley Silt Member - Clay and silt’ and Bedrock of ‘Seaford Chalk 
Formation and Newhaven Chalk Formation – Chalk’ underlying the site. 

2.1.5 The River Thames is located approximately 300m to the south of the site. The River 
Kennet is approximately 1.2km to the south. 

2.1.6 The site location and watercourses are shown in Figure 2-1. 
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Figure 2-1 Site Context 

 

2.2 Site Proposals and Policy Implications 

2.2.1 A Class MA prior approval application is being submitted for conversion of offices to 
two flats. Site proposals are included elsewhere in the submission. 

2.2.2 There will be no external changes and no change to the site drainage, so there is no 
requirement to provide a sustainable drainage system and flood risk elsewhere will 
not be increased.  

2.2.3 Table 2 of the PPG defines which types of development are acceptable in each 
Flood Zone and is reproduced in Table 2-1. 
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Table 2-1 PPG Development Vulnerability Classification 

Flood 
Zone Flood Risk Vulnerability 

 
Essential 

Infrastructure 
Highly 

Vulnerable 
More 

Vulnerable 
Less 

Vulnerable 
Water 

Compatible 

1      

2  Exception 
Test 

Required 

   

3a Exception 
Test 

Required 

 Exception 
Test 

Required 

  

3b Exception 
Test 

Required 

    

 

2.2.4 The proposed development is for ‘More Vulnerable’ development which is 
acceptable in all but Flood Zone 3b. The building floor levels are above the 1 in 1,000 
year flood so the proposals can reasonably be considered to be within Flood Zone 
1. 

2.2.5 As set out in the Flood Risk and Coastal Chage Planning Practice Guidance, change 
of use applications are not normally subject to the Sequential Test or Exception Test 
and the acceptability of the development will depend on whether the development 
and its users will be safe over the development’s lifetime (Paragraph: 014 Reference 
ID: 7-014-20220825). 
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3 FLOOD RISK 

3.1 National Planning Policy Framework (NPPF) 

3.1.1 In accordance with the NPPF, this FRA considers all sources of flooding including: 

a) Tidal Flooding – from the sea; 

b) Fluvial Flooding – from rivers and streams; 

c) Surface Water Flooding – from intense rainfall events; 

d) Groundwater flooding – from elevated groundwater levels or springs; 

e) Flooding from sewers – from existing sewer systems; and 

f) Artificial sources – from reservoirs, canals etc. 

3.2 Historical Flooding  

3.2.1 The Environment Agency Recorded Flood Outlines dataset includes records of the 
following flood events associated with the River Thames through Reading: 

• August 1977 

• Spring 1947 

• July 2007 

• December 2000 

• Winter 2013/2014 

• December /January 2003 

• Winter 2002/2003 

3.2.2 The attributed source of these events are fluvial flooding with the exception of 1947 
(local drainage/surface water) and Winter 2013/2014 (other).  

3.2.3 The only event which is shown to have partially affected the site is the 1947 event 
(Figure 3-1). The Winter 2002/2003 event is recorded as having flooded Christchurch 
Meadows to the east of the site. It is approximately 1m lower that the site itself. None 
of the other events resulted in flooding near the site.  
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Figure 3-1 Recorded Flood Outlines 

 

3.3 Flood Zones 

3.3.1 The Flood Zones are based on the assessed probability of the site flooding from rivers 
and the sea, ignoring the presence of flood defences. The flood zone classifications 
from the Flood Risk and Coastal Change Planning Practice Guidance (PPG) are 
presented in Table 3-1 below.  

Table 3-1 EA Flood Zone Classification 

Flood 
Zone Risk Fluvial Flooding Annual 

Chance  Tidal Flooding Annual Chance  

1 Low ≤  1 in 1,000  

2 Medium 
Between 1 in 1,000 and 1 

in 100  
Between 1 in 1,000 and 1 in 200 

3 High ≥1 in 100 ≥ 1 in 200 

3b Functional 
Floodplain 

Land where water has to flow or be stored in times of flood. 
This is defined in the relevant SFRA. 

3.3.2 The Flood Map for Planning classifies the site as Flood Zones 2 and 3. The Flood Map 
for Planning Flood Zones are presented in Figure 3-2.  
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Figure 3-2 Flood Zones 

 

3.4 Thames Mapledurham to Hurley Modelling Study 

3.4.1 Data from the Thames Mapledurham to Hurley Modelling Study was provided by the 
Environment Agency. The following levels were extracted from the undefended 
scenario peak flood level grids: 

• 1 in 100 year – 37.88mAOD 

• 1 in 100 year +25% - 38.12mAOD 

• 1 in 100 year +35% - 38.19mAOD 

• 1 in 1,000 year – 38.26mAOD 

3.4.2 The Internal floor levels of 38.4mAOD are above the 1 in 1,000 year flood level and 
therefore should be classified as Flood Zone 1 at low risk of flooding.  

3.4.3 National policy requires that development is safe from flooding over its lifetime by 
considering the design event flood. The site falls with the ‘Thames and South 
Chilterns’ catchment. The central estimate of climate change (commensurate with 
residential ‘more vulnerable’ development in Flood Zone 2 or 3) to the 2080s (2070-
2125) is +31%.   
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3.4.4 The 1 in 100 year +31% level is estimated to be approximately 38.16mAOD1. The 
existing floor levels are 0.24m above this which almost equivalent to the freeboard 
agreed with the Environment Agency for the previous application. Given the limited 
change in flood level resulting from a 10% increase in flows (0.07m between the +25% 
and +35% scenarios) 0.24m of freeboard is considered to be sufficient to account for 
uncertainty.  

3.4.5 The building is considered to be safe from flooding over the next 100 years (the 
assumed lifetime of residential development) and no specific mitigation is necessary 
for the building. The safety of site users is discussed in Section 3.9. 

3.5 Surface Water Flooding 

3.5.1 The January 2025 Risk of Flooding from Surface Water (RoFSW) mapping indicates 
areas where water would tend to flow and accumulate during extreme rainfall 
events. The mapping is derived by simulating a 1 in 30, 1 in 100 and 1 in 1,000 year 
rainfall event to define areas at high, medium and low risk of surface water flooding 
respectively. The mapping is derived by simulation of these rainfall events over a 
digital terrain model (DTM). The dataset includes predictions for the present day and 
for the future by applying an uplift of 20% to account for the projected impacts of 
climate change.  

3.5.2 During the future 1 in 100 year event no flooding of the site is predicted (see Figure 
3-3). Minor flooding is predicted to Patrick Road at the frontage to depths of up to 
0.20m. 

3.5.3 During the future 1 in 1,000 year event no flooding of the site is predicted (see Figure 
3-4). Minor flooding is predicted to the Patrick Road. Depths are generally below 
0.20m but there are some cells where depths fall in the 0.20-0.30m range.  

3.5.4 The site itself is at Very Low risk of surface water flooding both now and in the future. 
Flooding of the local road network will not present a significant impediment to 
access and egress. 

 

  

 

1 (assuming a linear increase in flood level between the +25% and +35% scenarios the interpolated flood 
level is 38.162mAOD) 
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Figure 3-3 RoFSW Future 1 in 100 year Depths 

 

Figure 3-4 RoFSW Future 1 in 1,000 year Depths 
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3.6 Groundwater Flooding 

3.6.1 Although the underlying geology is water bearing, the clay, silt drift deposits and 
overlying made ground will prevent the emergence of significant volumes of 
groundwater. In the event that groundwater did rise above the surface it is extremely 
unlikely that it would reach levels higher than those predicted by the model of the 
River Thames, particularly given its proximity.  

3.6.2 The risk of flooding from groundwater is assessed as being Low.  

3.7 Flooding from Sewers 

3.7.1 Given the internal floor levels are raised above the surrounding land and the 
property is not shown to be at risk from surface water, the risk of sewer flooding is 
considered to be Low. 

3.8 Flooding from Artificial Sources 

3.8.1 Mapping data from the Environment Agency shows the results of analysis of the 
predicted impacts if a reservoir failure occurred on either a ‘wet day’, with local 
rivers experiencing an extreme flood, or ‘dry day’, with local rivers at normal levels.  

3.8.2 The data shows the site, along with vast swathes of Reading, to be at risk of flooding 
should there be a catastrophic reservoir breach during a wet day (Figure 3-5). 

Figure 3-5 Reservoir Flood Extents 
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3.8.3 All reservoirs which are represented in the reservoir flooding dataset fall under the 
requirements set out in the Reservoirs Act 1975. This act makes it a legal requirement 
to appoint a Supervising Engineer to produce an annual report and for the operator 
to address any issues raised therein. Since the introduction of the Reservoir Act, there 
have been no catastrophic failures of reservoirs. Consequently, it is considered that 
the probability of failure is very low and that the risk of flooding from reservoirs is Very 
Low. 

3.9 Flood Emergency Management  

3.9.1 During a future 1 in 100 year +35% event, the flats would be elevated above the 
flood level and provide a place of safe refuge. However, parts of the local road 
network are predicted to flood. Consequently, it is recommended that a Flood 
Emergency Management Plan be put in place. 

3.9.2 The site falls within the ‘River Thames at Reading and Caversham including the 
Portman Road and Richfield Avenue industrial estates, Caversham Road area of 
Reading and the Lower Caversham area’ flood warning area. The occupants should 
sign up to the flood warning and a plan be put in place to set out appropriate 
actions and responsible persons.  

3.9.3 The shortest path to exit the flooded area as shown in Figure 3-6 has a minimum 
elevation of 37.84mOAD based on the topographic survey data. Beyond this point, 
ground levels recorded in survey data and remotely sensed LiDAR continue to rise.   

Figure 3-6 Access/Egress Route 
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3.9.4 The interpolated 1 in 1 in 100 year +31% design event flood level of 38.16mAOD would 
result in flooding of the road network to depths of up to 0.32m during the peak of a 
future 1 in 100 year event. The 1 in 100 year +35% model data records a peak flood 
velocity of 0.14m/s occurring at the same time as the peak flood level.  

3.9.5 In accordance with the approved formula for assessing flood risk to people 
presented in FD2320/TR2, the hazard at the peak of the flood event in the deepest 
location would be classified as ‘Moderate: Dangerous for some (i.e. children)’. The 
significant contributor to the hazard rating is the debris factor which only applies for 
depths above 0.25m. Where depths are below 0.25m no debris factor is applied and 
the hazard is falls within the lowest classification of ‘Low – Caution’.  

3.9.6 Even during the peak of an extreme future 1 in 100 year flood, depths and velocities 
along the majority of the access/egress route would be low and the hazard would 
fall in the lowest classification. Even in the areas where depths exceed 0.25m, the 
flood waters would not present a significant risk to non-disabled adults and would 
not preclude access by emergency services should it be required.  

3.9.7 Given the extensive area that could be flooded in an extreme event, it is 
recommended that the site Flood Emergency Management Plans should have a 
default position to ‘stay put’ as the flats will have the necessary services to qualify as 
a place of safe refuge. 

3.9.8 In addition to Environment Agency Flood Warnings, staying put could also be 
triggered by appropriate messages or instructions from the Emergency Services or 
Reading Borough Council. 

3.9.9 Given the extreme weather circumstances required to generate a severe fluvial 
flood event from the River Thames, there would likely be additional warning of 
impending flooding problems through the Met Office, local news and social media 
channels significantly in advance of the event. It is recommended that site operators 
‘follow’ the Met Office, Environment Agency and Reading Borough Council social 
media accounts to stay alert to the potential for flooding to occur.  

3.9.10 With an appropriate Flood Emergency Management Plan in place the 
development’s users will be safe for the assumed 100 year development lifetime. 
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4 SUMMARY AND CONCLUSIONS 

4.1.1 The site is shown by the Flood Map for Planning to fall within Flood Zones 2 and 3. A 
site-specific assessment of the risk to the site has been carried out with reference to 
the undefended model output from the Thames Mapledurham and Hurley Modelling 
Study and site survey data. 

4.1.2 This work concludes that the building is above the 1 in 1,000 year flood level and is 
effectively in Flood Zone 1.  

4.1.3 The proposals are for a Change of Use and consequently the Sequential Test and 
Exception Tests are not a planning consideration.  

4.1.4 The design (1 in 100 year +31%) event flood level has been estimated to be 
38.16mAOD. The existing floor levels are at 38.40mAOD which provides 0.24m of 
freeboard. This is considered sufficient to account for uncertainty given the small 
difference in flood level between the 1 in 100 year +25% and the 1 in 100 year +35% 
event. 

4.1.5 In a future 1 in 100 year event flooding of part of the access/egress route to the site 
is predicted to exceed 0.25m and be classified a ‘Moderate: Dangerous for some 
(i.e. children)’. However, even in the peak of a 1 in 100 year event, the hazards would 
not present a significant risk to non-disabled adults and certainly would not preclude 
access by emergency services should it be required. Nonetheless it is recommended 
that a Flood Emergency Management Plan is produced with a default ‘stay put’ 
policy to ensure the occupants are safe from flooding over the development’s 
lifetime. 

4.1.6 The site is not considered to be at significant risk from any other source of flooding. 

4.1.7 The proposed change of use from offices to residential is considered to be policy 
compliant with regards to flood risk. The development and its users will be safe from 
flooding and the proposals would not result in an increase in flood risk elsewhere. 
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APPENDIX A 
Topographic Survey 
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