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1 Introduction 

1.1 This Flood Risk Assessment (FRA) has been prepared for the Client in relation to the 

proposed development at GTO House, Floral Mile, Bath Road, Hare Hatch, Berkshire, 

RG10 9ES.  The Application Site lies within the Wokingham Borough Council (WBC) 

administrative area.    

 

1.2 The proposals comprise: demolition of an existing barn and some sheds; erection of a 

new motor vehicle workshop building on a similar footprint to the existing barn; and 

some modifications to the existing hard and soft landscaping layout.  The proposed site 

plan is included in Appendix A. 

 

1.3 GTA Civils & Transport Ltd was appointed by the Client to provide a FRA to support the 

planning application to WBC as described above.  No responsibility is accepted to any 

third party for all or part of this study in connection with this or any other development. 

 

1.4 This FRA has been prepared in accordance with the National Planning Policy Framework 

(NPPF) (2023) and relevant planning practice guidance, in particular “Flood risk and 

coastal change” (updated August 2022).  
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2 Existing Site and Current Flood Conditions 

2.1 GTO House lies on the north side of the junction between B477 Mumbery Hill and A4 

Bath Road at Hare Hatch.  A location plan is included in Appendix A.  The site red line 

area comprises 1.36 ha. 

 

2.2 Topography:  Site survey details are shown on the plans in Appendix A.  The survey 

shows the site slopes gently down to the south-west.  Ground levels range from 55.8m 

AOD in the north-east corner down to 52.5m AOD at the Mumbery Hill entrance. 

 

2.3 Hydrology:  The site lies within Flood zone 1 removed from any fluvial flood risk area.  

There are no watercourses in the vicinity. 

 

2.4 The Environment Agency’s surface water flood risk mapping shows the following: 

▪ High risk scenario – 1 in 30 annual exceedance probability (AEP):  The only risk 

area shown is a small depression at the Mumbery Hill entrance.  The Bath Road 

entrance remains dry. 

▪ Medium risk scenario – 1 in 100 AEP:  No new risk areas are shown within the 

site.  An overland flow pathway becomes evident passing north-west of the site, 

but the site is not affected. 

▪ Low risk scenario – 1 in 1,000 AEP:  Some risk is shown across the south of the 

site, but the depth is indicated to be less than 0.15m.  The location of the new 

workshop building is not affected. 

 

2.5 No flood risk from any other source has been identified.  The principal consideration is 

therefore the management of surface water runoff from the development itself. 

 

2.6 Geology:  The published geology at the site comprises Seaford Chalk Formation and 

Newhaven Chalk Formation (Undifferentiated).  No superficial deposits are shown.  The 

Soilscape classification at the site is 7: Freely draining, loamy.  The chalk bedrock is 

classed as a principal aquifer and the site lies in a Source Protection Zone III – Total 

Catchment (SPZ). 

 

2.7 Ground investigations were conducted at the site in July 2012 by Terra Firma Wales 

Limited.  The ground conditions encountered comprised Made Ground and sandy and 

gravelly Clay soils overlying the Chalk Formation, with the chalk horizon from 1.55m 

below ground level (bgl).  No groundwater was encountered in the boreholes.  Borehole 
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soakage tests were undertaken with calculated infiltration rates of 5.63 x 10-6 m/s and 

7.09 x 10-6 m/s.  Extracts of the Terra Firma Geotechnical and Geo-environmental Report 

are included in Appendix B. 

 

2.8 Existing drainage:  The existing development is served by soakaway drainage systems.  

The north side of the main GTO House building drains to a soakaway at the east side of 

the new workshop building footprint.  This was confirmed by a CCTV and tracing survey 

and the findings are illustrated on the strategy plan in Appendix A. 

 

2.9 There is also a foul drainage system from GTO House which drains to a package 

treatment plant (PTP), also located on the east side of the barn.  It is assumed that there 

is a drainage field locally to discharge treated flows to ground. 
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3 SuDS Strategy 

3.1 Sustainable drainage systems (SuDS) will be required for the development.  Preference 

should be given to source control techniques and infiltration drainage before an off-site 

discharge is considered.  The existing soakaway drainage indicates that infiltration 

techniques will be suitable to manage flows from the new building roof drainage and 

areas of new hardstanding.   

 

3.2 A plan is included in Appendix A showing the extent of proposed changes to the 

permeable and impermeable surface areas at the site.  This exercise reveals that there 

are four parts of the development which require a new soakaway solution.  Other areas 

will remain unchanged or will experience a reduction in hard surfaced areas locally by 

introducing new soft landscaping.  The four soakaway catchments are as follows: 

▪ Soakaway 1 – roof drainage from the new workshop building and the north end 

of the main GTO House building (to replace the existing soakaway). 

▪ Soakaway 2 – to serve the new hardstanding area on the south side of the new 

workshop building. 

▪ Soakaway 3 – to serve the widened access road linking the west drive with the 

car park in front of the main GTO House building. 

▪ Soakaway 4 – to serve the resurfaced former greenhouse area to the west. 

 

3.3 The ground investigations indicate that soakaways would best be located within the 

chalk strata.  Point-load cellular soakaways have thus been designed for each of the four 

catchments using a design infiltration rate of 5.5 x 10-6 m/s (0.0198 m/hr). 

 

3.4 Due to the SPZ, additional runoff treatment will be required for hardstanding areas.  

These surfaces will therefore be constructed as permeable pavements with sub-base 

falls towards the soakaways.  The permeable stone sub-base will filter out pollutants 

prior to discharge to ground. 

 

3.5 The proposed SuDS strategy is illustrated in Appendix A.  Calculations are included in 

Appendix C demonstrating that the proposed cellular soakaways have sufficient volume 

for the 1 in 100 AEP +40% rainfall events. 

 

3.6 At the next stage, further in-situ testing will be carried out at each proposed soakaway 

location to verify the infiltration rate and the depth of the chalk horizon. 
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3.7 The foul discharge arrangements will be investigated and designed at the next stage.  It 

should be noted that the new workshop itself has no foul drainage. 

 

3.8 Ownership and maintenance:  As a single property, responsibility for the drainage 

system within the curtilage will reside with the landowner.  Maintenance will be carried 

out by specialist contractors or trained operatives in line with The SuDS Manual (CIRIA, 

C753) and manufacturer’s instructions.  A Draft Drainage Maintenance Plan (DMP) has 

been prepared and is included as Appendix D. 
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4 Conclusion 

4.1 The proposed drainage strategy will mitigate the impacts of the runoff generated by the 

additional impermeable areas proposed.  The new soakaways will be designed to 

current standards with capacity for greater storm events, and therefore a modest 

localised betterment in flood risk will be achieved. 

 

4.2 The development complies with the NPPF and relevant planning practice guidance. 
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Type Count
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Grand total: 21

WORKSHOP GF PROPOSED AREAS

Name Area
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Grand total: 13 814.27 m²
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be shown or referred to on this drawing have been assessed from non
intrusive observations , record drawings or the like. The contractor shall
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SECTION 4 Field Investigation 
 

4.1 Site Works 
 

A geo-technical and geo-environmental site investigation was carried out by Terra Firma 

Wales Limited on the 3
rd

 and 4
th
 July 2012 comprising 8 No. Windowless Sampler Boreholes. 

Following a consideration of the solution feature risk at the site, supplementary probing was 

performed at the site on 24
th
 July. 

 

The boreholes and probes were performed using a Terrier Mini-Percussive Rig. 

   

The fieldworks were supervised by Terra Firma (Wales) Limited and the boreholes were 

logged to the requirements of BS5930:1999. Chalk was logged in accordance in Ciria C574 

when sample quality permitted. 

 

The borehole logs are presented in Annex C. The additional probing is detailed in Annex H. 

The positions of the Boreholes (WS) and Probes (DP) are shown on Figure 02.   

 

 
Figure 02. Site Layout and Borehole Locations 
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4.2 Ground Conditions 
 

The ground conditions encountered can in general be summarised as shown in Table 4.1. 

  

Table 4.1   Summary of Ground Conditions 

Depth (m) Thickness (m) Stratum 

GL             -       0.00/0.90 

 

 

 

GL/0.90   -     1.15/2.15 

 

 

 

1.55/2.15    -    >4.00  

 

0.00/0.90 

 

 

 

0.60/1.97 

 

 

 

>1.80 

MADE GROUND: Generally soft to firm, 

variably sandy, variably gravelly CLAY with 

inclusions of brick, chalk and flint. 

 

Typically firm to stiff, variably sandy and 

gravelly CLAY. Gravel comprises chalk and 

flint fragments. 

 

UPPER CHALK FORMATION: Typically 

Weak, medium density, Grade B4/C4/C5. 

 

The two phases of investigation did not encounter evidence of solution features. 

 

4.3 Water Strikes 
 

Boreholes remained dry during drilling. 
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7.3 Excavations and Formations  
 

Most of the shallow excavations should be possible with normal soil excavating machinery, 

although allowances should be made for breaking out buried obstructions such as former 

foundations. 

 

The sides of any excavations deeper than 1.0m should be supported by planking and strutting 

or other proprietary means. 

 

The sub-formations/formations will be susceptible to loosening, softening and deterioration 

by exposure to weather (rain, frost and drying conditions), the action of water (flood water or 

removal of groundwater) and site traffic.  

 

Formations should never be left unprotected and continuously exposed to rain causing 

degradation, or left exposed/uncovered overnight, unless permitted by a qualified engineer. 

 

Construction plant and other vehicular traffic should not be operated on unprotected 

formations. Allowances should be made for special precautions to prevent formation 

deterioration in addition to the above. Chalk is especially susceptible to deterioration during 

excavation and exposure. 

 

It is recommended that approval be gained from a qualified engineer of the formation 

condition before covering them with any subsequent construction. 

 

7.4 Protection of Buried Concrete 
 

The laboratory soil chemical tests revealed total sulphate content below 200mg/kg to 400 

mg/kg and pH values of between 8.1 and 8.9. Groundwater was not encountered within 

founding depth and is thus considered as static. 

 

Based on the above it is recommended that all buried concrete should as a minimum conform 

to Class AC-1s, DS-1 of BRE Digest 1:2005.             

 

7.5 Sustainable Urban Drainage 
 
Borehole Soakage Tests were performed in duplicate in Window Sampler Boreholes WS03 and WS06. 

The tests were performed on partially sunk boreholes and boreholes were cased to provide a defined 

soakage surface. The tests were performed under the following conditions; 

 

Table 7.1. Borehole Soakage Test Conditions 
 WS03 WS06 

Borehole Depth During Test 

(m) 

2.0 (Borehole Partially Sunk) 3.0 (Borehole Partially Sunk) 

Casing Depth (m) 2.0 2.0 

Casing Diameter, D (m) 0.116 0.116 

Intake Factor from 

BS:5930:1999 (2.75D) 

0.319 0.319 

 

The soakage rates were calculated in accordance with BS:5930, 1999. The testing calculated soil 

infiltration rates of between 5.63 x 10
-6

 ms
-1

 and 7.09 x 10
-6

 ms
-1

 for the chalk. We would recommend 

that the lower bound value be employed for design purposes.  

 

The site locates within a Source Protection Zone and the Environment Agency should be consulted 

about the feasibility of discharging directly into this strata. 

 

The Soak Test calculations are presented in Annex F. 
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Type
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Samples & In Situ Testing
Results

Results
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4.00

4.45
4.45-4.83

CPT

CPT

CPT

CPT

CPT
D

N=17
N=17 (4,6,4,5,4,4)

N=27
N=27 (4,4,6,7,7,7)

N=23
N=23 (5,5,5,6,7,5)

N=19
N=19 (7,4,3,5,5,6)

50/230mm
230mm (8,9,8,16,24,2)

0.18

2.15

4.00

MADE GROUND: Stiff, dark-brown, sandy gravelly CLAY/SILT.

Stiff/Compact, yellow-brown, very slightly gravelly (rounded
flint and angular chalk) very sandy SILT/CLAY. Contains
occasional cobble of flint.

Weak, low density, white with Mn and Fe staining, CHALK. Bedding
fractures horizontal, extremely closely to very closely spaced
(5/20/30) closed to infilled (0/3/5). Occasional flint gravel
noted. (Upper Chalk, low density, Grade B4)

End of Borehole at 4.95 m
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Well Water
Strikes Depth (m)

Depth Level Legend(m) (m AOD) Stratum Description

Project Name

Location:

Client: Dates:

Level:

Co-ords:
Project No.

Borehole No

Scale

Logged By

Remarks:

Hole Type
Twyford

Borehole Dry during drilling

Type

Type

Samples & In Situ Testing
Results

Results
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2.45

3.00

CPT

CPT

CPT

CPT

N=26
N=26 (3,3,4,7,6,9)

N=44
N=44 (7,10,10,11,10,13)

N=41
N=41 (9,9,9,10,10,12)

51/285mm
285mm (12,13,13,11,14,13)

1.20

3.00

Stiff, dark-brown, very occasionally gravelly, very sandy CLAY.
Gravel comprises rounded flint and angular chalk. Contains
occasional cobble.

Weak, medium density, white with Mn and Fe staining, CHALK.
Bedding fractures horizontal extremely closely to closely spaced
(2/20/25), closed to open and infilled (0/5/10). Occasional
flint present. (Upper Chalk, Medium Density, Grade C5)

End of Borehole at 3.45 m
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Well Water
Strikes Depth (m)

Depth Level Legend(m) (m AOD) Stratum Description

Project Name

Location:

Client: Dates:

Level:

Co-ords:
Project No.

Borehole No

Scale

Logged By

Remarks:

Hole Type
Twyford

Borehole Dry during drilling

Type

Type

Samples & In Situ Testing
Results

Results
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3.60

CPT

CPT

CPT

CPT

N=11
N=11 (2,3,4,2,2,3)

N=17
N=17 (3,4,4,4,4,5)

N=27
N=27 (5,6,5,7,8,7)

50/180mm
180mm (11,8,7,20,23)

0.10
0.30
0.50

1.20

1.80

3.60

MADE GROUND: Soft, dark-brown, gravelly sandy CLAY.

MADE GROUND: Medium dense, red, GRAVEL to COBBLE of brick.

MADE GROUND: Firm, dark-brown, sandy CLAY with flints.

Firm to stiff, yellow-brown, gravelly sandy CLAY. Gravel
comprises angular chalk and rounded flints.

Structureless CHALK composes of clasts up to 20mm in a matrix of
cominuted chalk. Gravel is weak, mainly angular, white with Fe
and Mn staining. Matrix has inclusions of brown clay. (Grade
Dc).

Weak, medium density, white with Fe and Mn staining, CHALK.
Bedding fractures extremely close to closely spaced (5/30/50).
Fractures closed to open and infilled (0/3/5). Contains flints.
(Upper Chalk, Medium Density, Grade B4).

End of Borehole at 4.05 m
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Well Water
Strikes Depth (m)

Depth Level Legend(m) (m AOD) Stratum Description

Project Name

Location:

Client: Dates:

Level:

Co-ords:
Project No.

Borehole No

Scale

Logged By

Remarks:

Hole Type
Twyford

Borehole Dry during drilling

Type

Type

Samples & In Situ Testing
Results

Results
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CPT

CPT

CPT

N=12
N=12 (3,4,4,3,2,3)

N=23
N=23 (4,4,5,5,6,7)

50/255mm
255mm (6,8,9,12,12,17)

0.15

0.55

1.25

3.00

MADE GROUND: Soft, dark-brown, gravelly sandy CLAY with
inclusions of brick fragments.

MADE GROUND: Firm, light brown, slightly sandy CLAY with
occasional flint fragments.

Firm to stiff, yellow-brown, slightly sandy gravelly CLAY.
Gravel comprises angular chalk and rounded flint gravel.

Weak, medium density, white with Fe and Mn staining, CHALK.
Bedding fractures extremely close to closely spaced (5/20/70),
closed to open and infilled (0/3/5). (Upper Chalk, Medium
Density, Grade B4)

End of Borehole at 3.45 m
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Well Water
Strikes Depth (m)

Depth Level Legend(m) (m AOD) Stratum Description

Project Name

Location:

Client: Dates:

Level:

Co-ords:
Project No.

Borehole No

Scale

Logged By

Remarks:

Hole Type
Twyford

Borehole Dry during drilling

Type

Type

Samples & In Situ Testing
Results

Results
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2.80

CPT

CPT

CPT

N=12
N=12 (1,2,3,3,3,3)

N=23
N=23 (6,4,4,5,4,10)

50/255mm
255mm (10,13,15,12,15,8)

0.55

1.15

2.80

MADE GROUND: Brown, very gravelly CLAY. Includes fragments of
brick, flint and chalk.

Firm to stiff, yellow-brown, sandy gravelly CLAY. Gravel
comprises angular chalk and rounded flint clasts.

Weak, medium density, white with Fe and Mn staining, CHALK.
Bedding fractures closely spaced (20/25/60) closed or open and
infilled (0/3/5). (Upper Chalk, Medium Density, Grade B4)

End of Borehole at 3.25 m
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Well Water
Strikes Depth (m)

Depth Level Legend(m) (m AOD) Stratum Description

Project Name

Location:

Client: Dates:

Level:

Co-ords:
Project No.

Borehole No

Scale

Logged By

Remarks:

Hole Type
Twyford

Borehole Dry during drilling

Type
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Samples & In Situ Testing
Results

Results
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CPT

CPT

CPT

CPT

N=14
N=14 (3,3,5,4,3,2)

N=17
N=17 (5,5,4,4,4,5)

N=25
N=25 (5,7,6,6,6,7)

N=48
N=48 (6,8,12,10,11,15)

0.45
0.55

1.20

4.00

MADE GROUND: Firm, dark-brown, sandy gravelly SILT/CLAY
including brick and flint.

Stiff, yellow-brown, CLAY.

Stiff, yellow-brown, sandy gravelly CLAY with angular chalk and
rounded flint gravel.

Weak, medium density, white with Fe and Mn stained CHALK.
Bedding fractures extremely close to closely spaced (5/20/50)
closed to open and infilled (0/5/10). (Upper Chalk, Medium
Density, Grade C4)

End of Borehole at 4.00 m

1

2

3

4

5

6

7

8

9

1:50

Sheet 1 of 1



Well Water
Strikes Depth (m)

Depth Level Legend(m) (m AOD) Stratum Description

Project Name

Location:

Client: Dates:

Level:

Co-ords:
Project No.

Borehole No

Scale

Logged By

Remarks:

Hole Type
Twyford

Borehole Dry during drilling

Type
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Samples & In Situ Testing
Results

Results
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CPT

CPT

N=20
N=20 (5,6,5,5,6,4)

N=26
N=26 (4,6,6,6,6,8)

0.90

1.50

2.00

MADE GROUND: Soft, dark-brown, slightly gravelly sandy CLAY.

Stiff, yellow-brown, sandy gravelly CLAY. Gravel comprises
angular chalk and rounded flint fragments. Includes occasional
flint cobble.

Weak, medium dense, white CHALK. Sample disturbed by flint.
(Upper Chalk).

End of Borehole at 2.00 m
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Well Water
Strikes Depth (m)

Depth Level Legend(m) (m AOD) Stratum Description

Project Name

Location:

Client: Dates:

Level:

Co-ords:
Project No.

Borehole No

Scale

Logged By

Remarks:

Hole Type
Twyford

Borehole Dry during drilling

Type

Type

Samples & In Situ Testing
Results

Results
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3.00

CPT

CPT

CPT

N=22
N=22 (2,4,6,6,6,4)

N=23
N=23 (6,6,5,5,6,7)

N=38
N=38 (6,7,9,9,10,10)

0.68

1.50

3.00

MADE GROUND: Soft to firm, dark-brown, gravelly sandy CLAY
including brick fragments.

Stiff, yellow-brown, sandy gravelly CLAY. Gravel conmprises
angular chalk and rounded flint upto cobble size.

Weak, medium dense, white with Fe and Mn staining, CHALK.
Bedding fractures horizontal, extremely close to closely spaced
(5/20/70) closed or open and infilled (0/5/10). (Upper Chalk,
Medium Dense, Grade C4)

End of Borehole at 3.00 m
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TERRAFIRMA (WALES) LIMITED
Site Name: Twyford WS03 (1)
Date Undertaken: 03/07/2012

Depth to Water (m) Time- t (secs) Head at time t- H Head Ratio- H/Ho

Initial Measurement (m) 0.24 0 1.760 1.000

0.24 30 1.760 1.000

0.25 60 1.750 0.994

0.26 90 1.740 0.989

0.28 120 1.720 0.977

0.31 180 1.690 0.960

0.33 240 1.670 0.949

0.36 300 1.640 0.932

0.37 360 1.630 0.926

0.42 480 1.580 0.898

0.46 600 1.540 0.875

0.50 720 1.500 0.852

Last Measurement (m) 0.52 840 1.480 0.841

Depth of Borehole (m) 2.00
Diameter of Borehole- D (m) 0.116

Cross-sectional Area- A (m2) 0.010568
Intake Factor- F 0.319
Head at Commencemant- Ho (m) 1.76
Time t1 (secs) 30
Variable head at time t1- H1 1.76
Time t2 (secs) 840
Variable head at time t2- H2 1.480
Head Ration (H1/H2) 1.189
log e (H1/H2) 0.173271721
Soil infiltration rate- k (m/s) 7.08693E-06

Soil Infiltration Worksheet: This worksheet has been produced in combination with the document 'BS 5930:1999, Section 25.4'
                                           This worksheet can be used to determine soil infiltration rates from borehole field measurements
                                           Worksheet options are identified by a green background
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TERRAFIRMA (WALES) LIMITED
Site Name: Twyford WS03 (2)
Date Undertaken: 03/07/2012

Depth to Water (m) Time- t (secs) Head at time t- H Head Ratio- H/Ho

Initial Measurement (m) 0.22 0 1.780 1.000

0.22 30 1.780 1.000

0.23 60 1.770 0.994

0.25 90 1.750 0.983

0.26 120 1.745 0.980

0.27 180 1.730 0.972

0.30 240 1.700 0.955

0.33 300 1.670 0.938

0.34 360 1.660 0.933

0.37 480 1.630 0.916

0.41 600 1.590 0.893

0.44 720 1.560 0.876

Last Measurement (m) 0.46 840 1.540 0.865

Depth of Borehole (m) 2.00
Diameter of Borehole- D (m) 0.116

Cross-sectional Area- A (m2) 0.010568
Intake Factor- F 0.319
Head at Commencemant- Ho (m) 1.78
Time t1 (secs) 30
Variable head at time t1- H1 1.78
Time t2 (secs) 840
Variable head at time t2- H2 1.540
Head Ration (H1/H2) 1.156
log e (H1/H2) 0.144830948
Soil infiltration rate- k (m/s) 5.92368E-06

Soil Infiltration Worksheet: This worksheet has been produced in combination with the document 'BS 5930:1999, Section 25.4'
                                           This worksheet can be used to determine soil infiltration rates from borehole field measurements
                                           Worksheet options are identified by a green background
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TERRAFIRMA (WALES) LIMITED
Site Name: Twyford WS06 (1)
Date Undertaken: 04/07/2012

Depth to Water (m) Time- t (secs) Head at time t- H Head Ratio- H/Ho

Initial Measurement (m) 0.40 0 1.600 1.000

0.41 30 1.595 0.997

0.42 60 1.580 0.988

0.43 90 1.570 0.981

0.43 120 1.570 0.981

0.45 180 1.550 0.969

0.47 240 1.530 0.956

0.49 300 1.510 0.944

0.51 360 1.490 0.931

0.53 480 1.470 0.919

0.56 600 1.440 0.900

0.60 720 1.400 0.875

Last Measurement (m) 0.61 840 1.390 0.869

Depth of Borehole (m) 2.00
Diameter of Borehole- D (m) 0.116

Cross-sectional Area- A (m2) 0.010568
Intake Factor- F 0.319
Head at Commencemant- Ho (m) 1.60
Time t1 (secs) 30
Variable head at time t1- H1 1.60
Time t2 (secs) 840
Variable head at time t2- H2 1.390
Head Ration (H1/H2) 1.147
log e (H1/H2) 0.137569989
Soil infiltration rate- k (m/s) 5.6267E-06

Soil Infiltration Worksheet: This worksheet has been produced in combination with the document 'BS 5930:1999, Section 25.4'
                                           This worksheet can be used to determine soil infiltration rates from borehole field measurements
                                           Worksheet options are identified by a green background
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TERRAFIRMA (WALES) LIMITED
Site Name: Twyford WS06 (2)
Date Undertaken: 04/07/2012

Depth to Water (m) Time- t (secs) Head at time t- H Head Ratio- H/Ho

Initial Measurement (m) 0.25 0 1.750 1.000

0.26 30 1.740 0.994

0.28 60 1.720 0.983

0.29 90 1.710 0.977

0.31 120 1.690 0.966

0.33 180 1.670 0.954

0.35 240 1.650 0.943

0.38 300 1.620 0.926

0.40 360 1.600 0.914

0.42 480 1.580 0.903

0.45 600 1.550 0.886

0.47 720 1.530 0.874

Last Measurement (m) 0.49 840 1.510 0.863

Depth of Borehole (m) 2.00
Diameter of Borehole- D (m) 0.116

Cross-sectional Area- A (m2) 0.010568
Intake Factor- F 0.319
Head at Commencemant- Ho (m) 1.75
Time t1 (secs) 30
Variable head at time t1- H1 1.74
Time t2 (secs) 840
Variable head at time t2- H2 1.510
Head Ration (H1/H2) 1.152
log e (H1/H2) 0.141775462
Soil infiltration rate- k (m/s) 5.79871E-06

Soil Infiltration Worksheet: This worksheet has been produced in combination with the document 'BS 5930:1999, Section 25.4'
                                           This worksheet can be used to determine soil infiltration rates from borehole field measurements
                                           Worksheet options are identified by a green background
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Flood Risk Assessment: GTO House, Floral Mile, Hare Hatch 
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GTA Civils & Transport Limited
Maple House
192-198 London Road
Burgess Hill, RH15 9RD

File: 10946_SW Soakaways.pfd
Network: Storm Network
PH
18/12/2024

Page 1
10946 GTO HOUSE
CELLULAR SOAKAWAYS
V2

Flow+ v12.0 Copyright © 1988-2024 Causeway Technologies Ltd

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)

FEH-22
100
0
1.000
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)

30.00
50.0
1.00
Level Soĸts
0.200

Preferred Cover Depth (m)
Include Intermediate Ground

Enforce best pracƟce design rules

1.200
✓
x

Nodes

Name Area
(ha)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

SOAKAWAY 1
SOAKAWAY 2
SOAKAWAY 3
SOAKAWAY 4

0.109
0.020
0.010
0.032

55.000
54.800
53.800
53.800

10
10
10
10

479985.000
479948.000
479913.000
479897.000

178037.000
178008.000
177975.000
177992.000

2.500
2.500
2.500
2.500

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV

FEH-22
Singular
1.000

Winter CV
Analysis Speed

Skip Steady State

1.000
Normal
x

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

StarƟng Level (m)

2880
0.0

Check Discharge Rate(s)
Check Discharge Volume

x
x

Storm DuraƟons
360 480 600 720 960 1440 2160

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
10

0
0

0
0

0
0

30
100

35
40

0
0

0
0

Node SOAKAWAY 1 Soakaway Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor

0.01980
0.01980
2.0

Porosity
Invert Level (m)

Time to half empty (mins)

0.95
52.500
2764

Pit Width (m)
Pit Length (m)

Depth (m)

8.000
12.000
1.200

Inf Depth (m)
Number Required 1



GTA Civils & Transport Limited
Maple House
192-198 London Road
Burgess Hill, RH15 9RD

File: 10946_SW Soakaways.pfd
Network: Storm Network
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10946 GTO HOUSE
CELLULAR SOAKAWAYS
V2

Flow+ v12.0 Copyright © 1988-2024 Causeway Technologies Ltd

Node SOAKAWAY 2 Soakaway Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor

0.01980
0.01980
2.0

Porosity
Invert Level (m)

Time to half empty (mins)

0.95
52.300
1993

Pit Width (m)
Pit Length (m)

Depth (m)

2.000
9.000
1.200

Inf Depth (m)
Number Required 1

Node SOAKAWAY 3 Soakaway Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor

0.01980
0.01980
2.0

Porosity
Invert Level (m)

Time to half empty (mins)

0.95
51.300
1851

Pit Width (m)
Pit Length (m)

Depth (m)

2.000
4.500
1.200

Inf Depth (m)
Number Required 1

Node SOAKAWAY 4 Soakaway Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor

0.01980
0.01980
2.0

Porosity
Invert Level (m)

Time to half empty (mins)

0.95
51.300
2174

Pit Width (m)
Pit Length (m)

Depth (m)

2.500
11.000
1.200

Inf Depth (m)
Number Required 1
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10946 GTO HOUSE
CELLULAR SOAKAWAYS
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Flow+ v12.0 Copyright © 1988-2024 Causeway Technologies Ltd

Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link Ouƞlow
(l/s)

960 minute summer SOAKAWAY 1 720 52.686 0.186 1.8 16.9676 0.0000 OK

960 minute summer SOAKAWAY 1 InĮltraƟon 0.3

600 minute winter SOAKAWAY 2 555 52.488 0.188 0.3 3.2065 0.0000 OK

600 minute winter SOAKAWAY 2 InĮltraƟon 0.1

1440 minute winter SOAKAWAY 3 930 51.484 0.184 0.1 1.5703 0.0000 OK

1440 minute winter SOAKAWAY 3 InĮltraƟon 0.0

600 minute summer SOAKAWAY 4 600 51.497 0.197 0.7 5.1396 0.0000 OK

600 minute summer SOAKAWAY 4 InĮltraƟon 0.1
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10946 GTO HOUSE
CELLULAR SOAKAWAYS
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Results for 10 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link Ouƞlow
(l/s)

720 minute winter SOAKAWAY 1 705 52.991 0.491 3.2 44.7425 0.0000 OK

720 minute winter SOAKAWAY 1 InĮltraƟon 0.3

960 minute winter SOAKAWAY 2 930 52.753 0.453 0.5 7.7495 0.0000 OK

960 minute winter SOAKAWAY 2 InĮltraƟon 0.1

720 minute winter SOAKAWAY 3 675 51.811 0.511 0.3 4.3688 0.0000 OK

720 minute winter SOAKAWAY 3 InĮltraƟon 0.0

720 minute winter SOAKAWAY 4 690 51.794 0.494 0.9 12.9181 0.0000 OK

720 minute winter SOAKAWAY 4 InĮltraƟon 0.1
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Results for 30 year +35% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link Ouƞlow
(l/s)

960 minute winter SOAKAWAY 1 945 53.395 0.895 4.3 81.5985 0.0000 OK

960 minute winter SOAKAWAY 1 InĮltraƟon 0.4

600 minute summer SOAKAWAY 2 600 53.140 0.840 1.7 14.3681 0.0000 OK

600 minute summer SOAKAWAY 2 InĮltraƟon 0.1

960 minute summer SOAKAWAY 3 960 52.159 0.859 0.6 7.3425 0.0000 OK

960 minute summer SOAKAWAY 3 InĮltraƟon 0.1

720 minute winter SOAKAWAY 4 720 52.183 0.883 1.6 23.0625 0.0000 OK

720 minute winter SOAKAWAY 4 InĮltraƟon 0.1
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link Ouƞlow
(l/s)

960 minute winter SOAKAWAY 1 945 53.694 1.194 5.5 108.8510 0.0000 OK

960 minute winter SOAKAWAY 1 InĮltraƟon 0.4

600 minute winter SOAKAWAY 2 600 53.402 1.102 1.5 18.8509 0.0000 OK

600 minute winter SOAKAWAY 2 InĮltraƟon 0.1

960 minute summer SOAKAWAY 3 960 52.421 1.121 0.8 9.5821 0.0000 OK

960 minute summer SOAKAWAY 3 InĮltraƟon 0.1

720 minute winter SOAKAWAY 4 705 52.500 1.200 2.1 31.3523 0.0000 OK

720 minute winter SOAKAWAY 4 InĮltraƟon 0.2
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Appendix D:  Draft Drainage Maintenance Plan 

1. Ownership & Maintenance Responsibilities 

As a single property, responsibility for the drainage system within the curtilage will reside 

with the Landowner. It is the responsibility of the Landowner to ensure the drainage 

systems at the property are maintained in accordance with this Plan.  The Plan includes 

the drainage systems at ground level and below. 

 

2. Health and Safety 

All those responsible for and involved in the maintenance of the site drainage systems 

should be safety-conscious and comply with the relevant health and safety legislation.  

This includes: 

▪ The Health and Safety at Work etc Act 1974 

▪ The Management of Health and Safety at Work Regulations 1999 

▪ The Workplace (Health, Safety and Welfare) Regulations 1992 

 

The Landowner is responsible for suitable risk assessment and management to ensure 

safe working conditions and practices.  Measures to protect potential visitors also need 

to be considered. 

 

Specialist contractors used should work to industry guidelines and be able to demonstrate 

safe working practices. 

 

Employers have a duty to employees to inform them about the risks of their work 

environment and to decrease the risk as far as reasonably practicable.  Appropriate 

personal protective equipment (PPE) should be provided and policies implemented based 

on risk assessment. 

 

Operatives should be trained for working near water.  Risks of contaminated water should 

be considered.  Checking for open cuts and using nitrile gloves, waterproof plasters etc is 

advised. 

 

Entry of pipes, chambers, tanks and culverts should be avoided wherever possible.  Work 

should be carried out from the surface using appropriate equipment.  In the event that 

entry cannot be avoided to perform a critical task, the required safety training, protection 

measures and precautions must be implemented prior to entry.  Lone working should 

never be attempted. 

 

For further information refer to Section 36 of The SuDS Manual (CIRIA C753). 

 



 

Flood Risk Assessment: GTO House, Floral Mile, Hare Hatch 

 

    

W:\Projects\10946 Murray Planning, GTO House, Floral Mile, Hare Hatch, Berks\2.3    

Specifications & Reports\F. Flood Risk Assessments 

 Job No: 10946B 
12  Date: December 2024 

  

3. Contamination or Dilution of Spillage 

In the event of a spillage, it is the responsibility of the landowner to clear up any spillage 

before it enters the drainage system. The primary method of dealing with any spillage of 

hydrocarbons should be using sand to soak up the leak and prevent any hydrocarbons 

entering the drainage system.  Once sand has been contaminated it should not be washed 

into the drainage system but disposed of by a Licensed Contractor. 

  

Environment Agency (EA) – Emergency Contact Number 

In the event of a spillage the EA should be contacted to notify the event and seek advice. 

The EA Incident Hotline is 0800 80 70 60 (Freephone 24hrs). 

 

4. Schedule A – Sewers, Manholes, Gullies, Channel Drains 

Regular inspection and maintenance are required to ensure the effective long-term 

operation of private drains, manholes, gullies & channel drains. 

 

Post Completion: the contractor should carry out a CCTV survey on all new and retained 

existing drainage systems and any downstream receiving systems.  The report will be used 

to prove the integrity of the as-built drainage system prior to issue of practical completion 

certificate and will be handed over to the Client for future reference. 

 

Operation and maintenance requirements for all sewers, manholes, gullies and channel 

drains are described in the following table: 

 

Schedule Action Frequency 

Regular 

Maintenance 

Inspect and identify any areas that are not 

operating correctly. If required, take remedial 

action 

 

Common yard & car park & other hard standing 

areas to be swept clear of debris, to prevent 

possibility of blockages to the receiving drainage 

systems 

 

Debris removal from gullies & channel drains. 

 

 

 

 

Lift and inspect receiving manholes to check for 

any blockages 

 

6 Monthly 

 

 

 

Monthly 

 

 

 

 

6 Monthly intervals, 

after autumn leaf fall, 

or as required based 

on observations.  

 

Monthly 
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Remedial 

Actions 

Repair any damaged drains or gratings 

 

Replace / fix any loose manhole covers 

 

As required 

 

As required 

 

Monitoring Carry out CCTV survey to confirm ongoing 

integrity of all drains. Inspect all gullies and 

silt pits & drainage channels during the survey.  

 

Suggest 10-yearly 

intervals 

 

 

Where appropriate refer also to specialist drainage manufacturer's information and 

maintenance requirements. 

 

In all instances, inspection and cleaning should be carried out only by a specialist 

contractor and in accordance with the guidelines given in `Safe Working in Sewers and at 

Sewage Works' published by National Joint Health and Safety Committee for the Water 

Services.  Further information on safety is set out in Section 2. 

 

5. Schedule B – Permeable Pavements 

Inspection Frequency and Maintenance Requirements: as per table below. 

Schedule Action Frequency 

Regular 

Maintenance 

Sweeping of surface Annually after autumn 

leaf fall 

 

Occasional 

Maintenance 

 

Weed removal 

 

Annually 

 

Remedial 

Actions 

Remediate adjacent landscaping to original levels 

 

Paving repairs including replenishment of lost 

jointing material 

 

Rehabilitation of surface and upper substructure 

by replacing top dressing layers 

 

As required 

 

As required 

 

 

Every 10 to 15 years or 

as required  

 

Monitoring Initial inspection 

 

 

Inspection for evidence of poor operation 

Monthly for first 

three months 

 

Quarterly, 48 hrs 

after storms in first 6 
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and/or weed growth 

 

 

 

Inspection for silt accumulation to establish 

sweeping frequencies 

 

Monitor inspection chambers 

months 

 

 

Annually 

 

 

Annually 

 

 

Safety information is set out in Section 2. 

 

6. Schedule C – Cellular Soakaways 

Inspection Frequency and Maintenance Requirements: as per table below. 

Schedule Action Frequency 

Regular 

Maintenance 

Remove debris which could impact performance 

from catchment surface 

 

Remove sediment from upstream catchpits 

 

Monthly 

 

 

Annually 

Remedial 

Actions 

Repair inlets, outlets, overflow weirs and vents 

 

Reconstruct soakaway if performance 

deteriorates, geotextile is clogged or failure 

occurs 

 

As required 

 

As required 

 

Monitoring Inspect full system to ensure good condition and 

operating correctly 

 

Inspect soakaway to ensure emptying is 

occurring 

 

CCTV survey inside tanks for sediment build-up 

 

Monthly for first 3 

months, then annually 

 

Annually 

 

 

5 years 

 

 

Further safety information is set out in Section 2. 
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7. Foul Drainage 

Carry out annual visual check of all inspection chambers to ensure all pipes are clear and 

free flowing. If not, clean out by rodding or jetting. 

 

Package treatment plants to be maintained in accordance with manufacturer’s 

instructions. 
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