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EXECUTIVE SUMMARY OF REPORT 

This report documents work undertaken by Hydro-Logic Services for Berkshire Corporate in 
care of Mr Jay Chauhan, between December 2018 and February 2019.  

The report aims to address EA’s comments (WA/2018/125224/02-L01) under application 
reference no. 170574 – Appendix A. However, after a first submission of this report to EA in 
December 2018, further comments have been made under letter WA/2018/125224/03-L01 – 
Appendix E – regarding the floodplain compensation to be provided in the scheme. Therefore, 
any changes to the report to address those comments are shown in red. 

Given the Product 4 information provided by the EA, the flood extents and levels were revised 
to include the latest climate change allowance – 35% –, mentioned in EA’s letter to planner, 
dated from October 2018. 

The revised Finished Floor Levels (FFL) of the new building were estimated to be 38.38mAOD, 
including a 300mm freeboard specified in Environment Agency’s letter to planner. 

In terms of flood storage compensation, a 1010mm layer of voids laid over the entire footprint 
of the building – between 37.07mAOD and 37.08mAOD – has shown to provide an additional 
storage of 29m3 to the floodplain. Note that this estimate includes a potential 50% future 
reduction in the volume of the voided blocks, on top of a 60% void ratio. 
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1. Introduction 

1.1 Site characteristics and proposed development overview 

The proposed site covers a total area of approximately 345m2 and comprises a dwelling with 
two car park spaces as shown in Figure 1-1. The post-development non-floodable footprint is 
composed by the dwelling itself and is estimated as 96m2. Access to the site is to be made via 
Alder Road, from the East boundary of the site. 

Figure 1-1 – Proposed development site layout. 

  

a) Extract from proposed 
development plan 

b) Site aerial photo of the pre-
development site 

Table 1 presents the coordinates of the site in different formats. 

Table 1 – Details of the proposed development’s location  

OS X (Eastings) 472029 

OS Y (Northings) 174676 

Nearest Post Code RG4 8EA 

Lat, Long 51.466479, -0.964478 

The pre-development site is comprised by a dwelling and the respective garage – Figure 1-2a. 
In terms of fluvial flood risk, only the main house was considered to be non-floodable. In what 
concerns the garage, this element was considered to be floodable as per EA’s letter to planner 
– see Appendix A. Also, note that as shown in Figure 1-2a, the main house is already elevated 
by 800mm from the surrounding ground level, which is around 37.07mAOD.  

Site boundaryry 

Site boundary 
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Figure 1-2 – Pre-development site plan and photo. 

 

a) Pre-development site layout plan and general levels 

 

b) Photo of the current building in the site. Source: Google maps 

A more detailed view of the general pre-development site layout, including the topographical 
survey, may be found in Appendix B. 

1.2 Flood map for planning and NPPF vulnerability 

In terms of the flood map for planning, the site lies well within Flood Zone 3 (FZ3) – Figure 
1-3. According to the EA, this zone is associated to an Annual Exceedance Probability (AEP), 
from river flooding, greater than 1%. However, note that the flood map for planning does not 
show any climate change allowance in its flood extent limits, meaning that any further analysis 
to incorporate climate change allowance will put the development further into FZ3. 

Habitable house 

Garage 



 

 

Page 3  

 

K0902_Caversham_Alder_Road_Rep1_Rev1_Issue_20190222 

 Hydro-Logic Services (International) Ltd Registered in England No. 03036787 Registered Office: Shearwater House, Clevedon Hall Estate, Victoria Road, Clevedon, BS21 7RD 

Figure 1-3 – Location of the development against the flood map for planning 

 

In terms of flood risk vulnerability, the development is classified as ‘more vulnerable’ according 
to the National Planning Policy Framework. As per Table 2, ‘more vulnerable’ developments 
are accepted within FZ3a, but require an exception test. In this case, the exception test is 
passed as the site lies within the heart of Caversham, with no other viable option in the 
surroundings.  

Table 2 – Flood risk vulnerability according to the NPPF. 

 

 



 

 

Page 4  

 

K0902_Caversham_Alder_Road_Rep1_Rev1_Issue_20190222 

 Hydro-Logic Services (International) Ltd Registered in England No. 03036787 Registered Office: Shearwater House, Clevedon Hall Estate, Victoria Road, Clevedon, BS21 7RD 

2. Analysis of Product 4 provided by the EA 

2.1 Brief considerations 

With a view to estimate the revised flood levels – with a climate change allowance of 35% – 
at the location of the site, the Product 4 information (ref. THM109515) was requested from the 
EA – see Appendix C. The information received includes water levels and flood levels in 
locations near the site of interest.  

According to Figure 2-1, it is possible to conclude that the model provided by the EA also 
suggests that the site is within FZ3, including a 20% climate change allowance. However, note 
that the site is affected by FZ3 and the current development is classified as ‘more vulnerable’, 
therefore a climate change allowance range between 35% and 70% would need to be 
assessed in this case.  

Figure 2-1 – Flood outlines for events with an AEP of 0.1%, 1%, 5% and 20%, with an additional 
20% climate change allowance (source: Product 4 from EA Ref. THM109515). 

 

In order to estimate the flood level for the 1% AEP with an additional 35% and 70% climate 
change, two methods were followed: 

• Method 1 – A linear extrapolation of the flood level for the 1% AEP plus a 35% climate 
change allowance. The linear extrapolation is based on the variation between the 
1%AEP (with no climate change allowance) and the 1% AEP with an additional 20% 
climate change allowance; 

• Method 2 – A rating curve was obtained for the relation between the model outflows of 
one of the nodes in the main channel of the river, and the flood levels at one of the 
flood points. After applying the 35% climate change allowance to the river flows, the 
respective flood level was read from the rating curve;  

Site location 
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2.2 Estimate of flood levels for the 1% AEP plus 35% CC 

2.2.1 Method 1 – Extrapolation of flood levels 

As mentioned before, the estimate of the flood levels for the 1% AEP + 35%CC is based on a 
linear extrapolation from the range between the 1%AEP + 0%CC and the 1% AEP + 20%CC. 

The flood levels for Flood Point 1 (FP1) and Flood Point 2 (FP2) – shown in Figure 2-1 – are 
presented in  Table 3. The table was extracted directly from EA’s Product 4 and shows the 
flood levels between the 0.1% and the 20% AEP flood events. Note that for FP1 and FP2 there 
is no information regarding the output flows, as these are part of the 2D model, that is triggered 
after spillage from the main channel. 

Table 3 – Flood levels for Flood Point 1 and Flood Point 2 (AEP of 0.1%, 1%, 5% and 20%). 
Source: EA’s Product 4 information ref. THM109515 

Reference Model 
Easting 

(m) 
Northing 

(m) 

Flood levels (mAOD) 

20% 
AEP 

5% 
AEP 

1% 
AEP 

1% AEP 
(+20%CC) 

0.1% 
AEP 

Flood Point 1 Thames 
(Mapledurham to 
Sonning) 2011 

471,835 174,566 
No 

Data 
37.47 37.97 38.15 38.39 

Flood Point 2 472,055 174,687 
No 

Data 
No 

Data 
37.80 37.98 38.19 

In order to extrapolate the 1%AEP + 35%CC flood level, the variation of levels for a 1% 
increment of the climate change – ∆d (1%) – was calculated and shown in Table 4. The figure 
of ∆d (1%) was then applied to an overall 35% climate change allowance and the results are 
shown in the last column of Table 4.  

Note that the closest node to the site is Flood Point 2, with an estimated 1% AEP + 35%CC 
flood level of 38.12mAOD. This extrapolation of the flood level doesn’t take into account the 
enlargement of the flood plain with the increase of water volume in the floodplain, and 
therefore it is believed to be an overestimate of the 1%AEP+35%CC flood level .  

Table 4 – Estimate of the 1%AEP + 35%CC via Method 1 

Ref. Model 

Flood levels (mAOD) 

1% AEP * 
1% AEP 

+20% CC * 
∆ (1%) ** 

1% AEP 
+35% CC ** 

Flood Point 1 Thames (Mapledurham 
to Sonning) 2011 

37.97 38.15 9.0 38.29 

Flood Point 2 37.80 37.98 9.0 38.12 

* Source : EA’s Product 4 information THM109515 
** Extrapolated values based on the 0% 

The flood depths in the vicinity of the site were also estimated based on LiDAR topographical 
information and are shown in Figure 2-2. According with Method 1, the flood depths at the site 
can reach values in the range of 1.3m  to 1.5m. 
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Figure 2-2 – Flood depths in the vicinity of the site, according to Method 1. 

 

2.2.2 Method 2 – Rating curve 

As the main channel nodes shown in Figure 2-1 fall in an area where river Thames splits into 
multiple channels, Product 4 data ref. THM109515 doesn’t shown the total flows of the river. 
However, another set of Product 4 information – ref. THM36512 – was available from a 
different site also in Caversham – roughly 800m to the west of the current site. The nodes of 
Product 4 ref. THM36512 are shown in Figure 2-3.  

Figure 2-3 – Location of flood nodes from EA’s Product 4 information – ref. THM36512. 

 

In particular node 06100_MN_36.028 was assumed to reflect the total river flows of Thames’ 
main channel and was adopted in the analysis of the rating curve. The river peak flows at this 
node of the river – for AEP’s between 0.1% and 20% – are highlighted in yellow in Table 5. 

Site boundary 



 

 

Page 7  

 

K0902_Caversham_Alder_Road_Rep1_Rev1_Issue_20190222 

 Hydro-Logic Services (International) Ltd Registered in England No. 03036787 Registered Office: Shearwater House, Clevedon Hall Estate, Victoria Road, Clevedon, BS21 7RD 

Table 5 – Thames river flows for AEP’s between 0.1% and 20%. Source: Product 4 information 
ref. THM36512 

Node label 
Eastings 

(m) 
Northings 

(m) 

River flows, Q (l/s) 

20% 
AEP 

5% 
AEP 

1% 
AEP 

1% AEP 
(+20%CC) 

0.1% 
AEP 

06100_MN_36.049 470376 174879 221.54 276.19 349.16 413.30 487.94 

06100_MN_36.048 470717 174807 223.02 281.86 361.50 426.96 520.55 

06100_MN_36.032 471148 174609 223.10 284.45 374.33 450.03 571.71 

06100_MN_36.031A 471220 174537 223.10 284.45 374.33 450.03 571.71 

06100_MN_36.028 471294 174484 223.09 282.98 368.24 440.77 557.55 

06100_MN_36.024 471380 174382 223.09 283.73 369.35 440.90 555.83 

Based on the flood levels for Flood Point 2 – presented in Table 3 – and the river flows for 
node 06100_MN_36.028 presented in Table 5, it was possible to estimate the equation of the 
rating curve shown in Figure 2-4.  

Figure 2-4 – Rating curve for Flood Point 2, between the 1% and the 0.1% AEP. 

 

The river flow for the 1% AEP plus 35% climate change allowance was then estimated by 
linear extrapolation from the 1% AEP + 0%CC and the 1% AEP + 35% CC river flows 
presented in Table 5. The results of the linear extrapolation are shown in Table 6. 
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Table 6 – Extrapolation of the 1% AEP + 35%CC river flows from Product 4 information (ref. 
THM36512) 

Node label 
Eastings 

(m) 
Northings 

(m) 

River flows for the 1% AEP(l/s) 

1% 
AEP 

1% AEP 
(+20%CC) 

∆ (1%) 
** 

1% AEP ** 
(+35%CC) 

06100_MN_36.049 470376 174879 349.16 413.30 3.21 461.41 

06100_MN_36.048 470717 174807 361.50 426.96 3.27 476.06 

06100_MN_36.032 471148 174609 374.33 450.03 3.79 506.81 

06100_MN_36.031A 471220 174537 374.33 450.03 3.79 506.81 

06100_MN_36.028 471294 174484 368.24 440.77 3.63 495.17 

06100_MN_36.024 471380 174382 369.35 440.90 3.58 494.56 

From the equation of the rating curve in Figure 2-4, it is possible to infer that the 1% AEP + 
35%CC flood level for Flood Point 2 is therefore 38.08mAOD. This value is slightly below the 
value of 38.12mAOD obtained via Method 1, as it has into consideration the fact that the 
variation in flood level decreases with the increase of the water volume in the floodplain. The 
flood depths at the site are therefore expected to be similar to the results presented under 
Figure 2-2. 

As per EA’s letter to planners the Finish Floor Level of the new proposed building should 
therefore be set at 38.38mAOD, 300mm above the 1%AEP + 35%CC flood level. 

2.3 Compensation of volume 

The need for compensation of storage was also analysed for the new development. According 
to Table 7, the total volume of floodplain storage affected by the exiting building in a pre-
development situation is 95m3. Note that this analysis follows the comments of EA within the 
‘EA letter to planner’, of considering the garage and any annexes of the main house as 
floodable structures. Therefore, the 95m3 impact in the floodplain is only related to the main 
house in the pre-development site. 

If the new development is to take place then the volume of water affected in the flood plain will 
be 103m3, meaning that compensation of volume by scrapping surrounding soils will be 
required. However, since the development is placed in the heart of Caversham such is not 
feasible. Therefore, a 1010mm layer of voided blocks below the house is seen as the only 
practicable solution in this case.  
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However, as stated in EA’s letter to planned – Appendix A – the volume of the blocks is likely 
to be reduced in the long term, due to debris and vegetation. To take this aspect into account, 
a 50% reduction factor on top of a 60% void ratio was added to the design, still meaning a 
29m3 improvement in the floodplain storage. This solution would therefore be able to reduce 
the post-development impact in the floodplain storage volume down to 74m3, meaning an an 
improvement to the pre-development situation of 21m3 (95m3-74m3). In terms of the voided 
layer, the comments provided by the EA under WA/2018/125224/03-L01 – Appendix E –, 
request a minimum opening of 1m per 5m of length of wall. Furthermore, the voids would have 
to extend up to the 1%AEP + 35%CC flood level – 38.08mAOD. These points are 
acknowledged and shown in Figure 2-5, together with the 100mm spaced steel bars that 
prevent access to the voids.  

Table 7 – Impact of the proposed development in the floodplain storage volume 

Element Footprint 
(m2) 

Volume of floodplain 
affected (m3) 

Pre-development 

Stairs * 18.5 13 

Main house ** 75.6 82 

Total 94.1 95 

  Post-development 

Main house 95.3 103 

Void blocks 
(1010mm deep) *** 

95.3 -29 

Total 95.3 74 

* Estimate of volume of floodplain affected based on a level of 37.70mAOD at the top of the stairs; 

** Estimate of volume of floodplain affected based on a 1%AEP+35%CC flood level of 38.08mAOD; 

*** Estimate of volume benefiting the flood plain, including a 50% reduction factor in the volume of the blocks on 
top of a 60% void ratio;  

Note that the layout plans of the development didn’t shown any access ramps at the date of 
the report. However, according to Building Regulations the local authorities may require a 
permanent access ramp for wheel chairs. In that case, the improvement of 21m3 to the 
floodplain storage provided by the layers of voided blocks could balance the volume lost by 
the wheel chair access ramp.  

Another aspect not mentioned before is the fact that the development has a patio in its rear. 
This patio would have to be either built at the level of the surrounding ground, or be built as a 
floating deck, allowing the space between the deck and the ground to flood. 
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Figure 2-5 – Front and side elevation of the new development, showing the main levels of the 
layer of voided blocks. Generic Ground Level (GL) at 37.07mAOD, top of voided blocks set at 
38.08mAOD, and Finish Floor Levels (GFL) of the new house set at 38.38mAOD. 

 

a) Front elevation of the new property 

 

b) Side elevation of the new property 
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3. Conclusion 

The conclusions of this high-level flood assessment are as follow: 

• According to EA’s letter to planner WA/2018/125224/02-L01, the Finish Floor Levels 
of the new proposed property are to be set 300mm above the 1%AEP+35%CC flood 
level; 

• After analysis of the Product 4 provided by the EA, the revised flood level for the 
1%AEP+35%CC was estimated to be 38.12mAOD according to “Method 1” and 
38.08mAOD according to “Method 2”; 

• As “Method 2” was considered to be the most accurate between the two methods, the 
Finish Floor Levels of the new building should be set at 38.38mAOD; 

• As per EA’s letter WA/2018/125224/03-L01, the adequate compensation of volume 
can be achieved provided a 1010mm layer of voids is placed below the building. In 
fact, even considering a future reduction of 50% in the volume of the voids (on top of 
a 60% void ratio), a gain of 21m3 is expected in the floodplain storage volume, 
comparatively to the pre-development situation. Note that the top of the voids layer 
should extend up to the 1%AEP+35%CC – 38.08mAOD – and be protected by 100mm 
spaced steel bars.
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Appendix A – EA letter to planner WA/2018/125224/02-L01 (23/10/2018) 
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Appendix B – Pre-development site layout and topographical survey 



 

Page 17  

K0902_Caversham_Alder_Road_Rep1_Rev1_Issue_20190222 

 Hydro-Logic Services (International) Ltd Registered in England No. 03036787 Registered Office: Shearwater House, Clevedon Hall Estate, Victoria Road, Clevedon, BS21 7RD 

Appendix C – EA Product 4 data ref. THM109515 (December 2018) 
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Appendix D – EA Product 4 data ref. THM36512 (February 2017) 
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Appendix E – EA letter to planner WA/2018/125224/03-L01 (22/02/2019)  
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