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1 Non Technical Summary 

1.1 This Drainage Note has been undertaken on behalf of Chalcroft Associates LLP to 

discharge planning conditions 22 and 23 of Planning Permission BE/13/24/S73 (as 

amended by BE/77/25/NMA) for the construction of 3 commercial properties buildings 

with associated access roads, car parking, loading bays, storage areas and 

landscaping at Chalcroft Nursery, Chalcroft Lane, Bersted, West Sussex. 

1.2 The proposed development will incorporate a sustainable drainage system which will 

discharge surface water by gravity at a suitably restricted rate to the watercourse 

adjacent to the northern site boundary and provide storage for all storm return periods 

up to and including the 1:100 year rainfall event with an allowance for climate change. 

1.3 This report concludes that a suitable surface water drainage system has been 

designed to accommodate the anticipated flows from the proposed development. 
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2 Planning Policy Context 

2.1 Planning Permission BE/81/20/OUT 

2.1.1 Planning Permission BE/81/20/OUT for the development proposals was granted 

by Arun District Council on 23 March 2021  

2.1.2 Two planning conditions were applied with regard to drainage. 

2.1.3 Planning Condition 22 states: ‘Development shall not commence, other than 

works of site survey and investigation, until full details of the proposed surface 

water drainage scheme have been submitted to and approved in writing by the 

Local Planning Authority. The design should follow the hierarchy of preference for 

different types of surface water drainage disposal systems as set out in Approved 

Document H of the Building Regulations, and the recommendations of the SuDS 

Manual produced by CIRIA. 

Winter groundwater monitoring to establish highest annual ground water levels 

and winter Percolation testing to BRE 365, or similar approved, will be required 

to support the design of any Infiltration drainage. No part of the development 

hereby approved shall be occupied until the complete surface water drainage 

system serving the property has been implemented in accordance with the agreed 

details and the details so agreed shall be maintained in good working order in 

perpetuity. 

Reason: To ensure that the proposed development is satisfactorily drained in 

accordance with policies W SP1, W DM1, W DM2 and W DM3 of the Arun Local 

Plan. This is required to be a pre- commencement condition because it is 

necessary to implement the surface water drainage system prior to commencing 

any building works.’  

2.1.4 Planning Condition 22 states: ‘Development shall not commence until full details 

of the maintenance and management of the surface water drainage system is set 

out in a site-specific maintenance manual and submitted to, and approved in 

writing, by the Local Planning Authority. The manual is to include details of 

financial management and arrangements for the replacement of major 

components at the end of the manufacturer's recommended design life. Upon 

completed construction of the surface water drainage system, the owner or 

management company shall strictly adhere to and implement the 

recommendations contained within the manual 

Reason: To ensure that the proposed development is satisfactorily drained in 

accordance with polices W DM1, W DM2 and W DM3 of the Arun Local Plan. It is 
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considered necessary for this to be a pre-commencement condition to ensure that 

the future maintenance and funding arrangements for the surface water disposal 

scheme are agreed before construction commences.’ 

2.2 Subsequent Minor Material Amendment (BE/13/24/S73) with wording amended by 

BE/77/25/NMA 

2.2.1 Planning Condition 22 of BE/13/24/S73 (as amended) states ‘Development of 

each phase shall not commence, other than works of site survey and 

investigation, until full details of the proposed surface water drainage scheme for 

that phase have been submitted to and approved in writing by the Local Planning 

Authority. The design should follow the hierarchy of preference for different types 

of surface water drainage disposal systems as set out in Approved Document H 

of the Building Regulations, and the recommendations of the SuDS Manual 

produced by CIRIA. Winter groundwater monitoring to establish highest annual 

ground water levels and winter Percolation testing to BRE 365, or similar 

approved, will be required to support the design of any Infiltration drainage. No 

part of the development hereby approved shall be occupied until the complete 

surface water drainage system serving the property has been implemented in 

accordance with the agreed details and the details so agreed shall be maintained 

in good working order in perpetuity.’ 

2.2.2 Condition 23 of the BE/13/24/S73 as amended states ‘Development of each 

phase shall not commence until full details of the maintenance and management 

of the surface water drainage system for that phase is set out in a site-specific 

maintenance manual and submitted to, and approved in writing, by the Local 

Planning Authority. The manual is to include details of financial management and 

arrangements for the replacement of major components at the end of the 

manufacturer's recommended design life. Upon completed construction of the 

surface water drainage system, the owner or management company shall strictly 

adhere to and implement the recommendations contained within the manual.’ 
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3 Existing Site 

3.1 Site Location 

3.1.1 The development site is located on land at Chalcroft Nursery, Chalcroft Lane 

Bersted, West Sussex, PO21 5TS and centred on Ordnance Survey reference 

SU 917 005. 

 

Image 1: Site Location 

3.1.2 The site is bounded to the north by an ordinary watercourse, the south by 

Chalcroft Lane, the east by commercial development and the west by a potential. 

Residential development site. 

3.1.3 A copy of the site location plan is located in Appendix 1 at the rear of this report.  

3.2 Site Description 

3.2.1 The site is approximately 4,597m2 in area and forms a part of the wider Chalfcroft 

Nursery site. 

3.2.2 Existing ground levels are highest at the northeast corner of the site at 

approximately 7m AOD. The site falls towards its southern boundary to a level of 

approximately 6.7m AOD. 

3.2.3 A copy of the existing site layout plan is located in Appendix 2 at the rear of this 

report. 
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3.3 Existing Surface Water Drainage 

3.3.1 Surface water is currently collected and discharged to the watercourse at the 

southern site boundary. 

3.3.2 Arun Drainage Team provided the following plan indicating potential on site 

drainage in green and purple dashed lines to be investigated. 

 

3.3.3 Chalcroft Associates investigated the routes on 29 April 2026 and confirmed the 

following: 

• Purple dashed line to north of the site: 

No outflow to ditch evident, building has been constructed over the line 

noted, no evidence of this route on site. 

• Green dashed line to north of the site: 

No outflow to ditch evident, no evidence of this route on site. 

• Purple dashed line to south of site: 

There is a 100m diameter pipe, Pond has been removed no evidence of 

connection to the north, 100mm connection to the southern ditch. Never 

observed any discharge from the ditch outfall.  

• Green dashed line to the south of the site: 

No evidence of a connection to the ditch.  Pipe is indicated in no man’s land 

between property boundaries and could not gain access.    

3.3.4 None of the routes present a reasonable prospect of providing a surface water 

connection.  
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3.4 Geology and Groundwater  

3.4.1 Infiltration testing was undertaken in November 2025 with four tests being 

attempted. Tests were ultimately abandoned after 25 hours with only a 28% drop 

in water levels across that period. 

3.4.2 Winter groundwater monitoring has confirmed groundwater rising to a peak of 

6.298m AOD, approximately 700mm below ground level. 

3.4.3 Extracts from the groundwater monitoring and infiltration testing reports are 

located in Appendix 3 at the rear of this report. 

3.5 Existing Watercourse 

3.5.1 The ditch at the proposed outfall location has a bed level of 5.64m. Top of bank 

is at 6.87m AOD. 

3.5.2 A profile of the ditch has been provided at the location of the proposed surface 

water outfall. 

 

3.5.3  Water level monitoring observations on site have confirmed a typical water depth 

of 170mm during recent rainfall events, a top water level of 5.81m AOD. 

3.5.4 Given that it was raining on 2 March the 170mm depth is considered 

representative of as the 1:1 year storm level. 

3.5.5 A model of the existing watercourse has been created in Causeway Flow software 

which includes the section of watercourse from the site boundary and a section 

of the downstream 750mm diameter pipe. 
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3.5.6 Sufficient drainage area has been added to this model to recreate the observed 

170mm depth of flow on a 1:1 year rainfall event. 

3.5.7 Simulation has been undertaken for the 1:100 year plus 45% climate change 

event to predict the corresponding peak water level during that rainfall event. 

3.5.8 The depth of water calculated for the 1:100 year +45% climate change event is 

336mm, a top water level of 5.986m AOD. 

3.5.9 Water Level monitoring details and calculations are located in Appendix 4 at the 

rear of this report. 
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4 Development Proposals 

4.1 Description  

4.1.1 The development proposals are for the construction of 3 commercial properties 

buildings with associated access roads, car parking, loading bays, storage areas 

and landscaping. 

4.1.2 The areas of the various positively drained elements of the development are 

summarised as follows: 

• Roof Areas 516m2 

• Access Road, Parking Areas and 
Loading Bays 

1,727m2 

• Storage Areas  197m2 

• Footpaths 629m2 

4.1.3 A copy of the proposed site layout plan showing the positively drained areas is 

located in Appendix 5 at the rear of this report. 

4.2 Surface Water Drainage 

4.2.1 CIRIA report C753 The SuDS Manual-v6 provides guidance on surface water 

drainage. The aim for surface water runoff is to match greenfield runoff rates and 

volumes where reasonably achievable. 

4.2.2 The National Standards for Sustainable Drainage Systems set out the drainage 

hierarchy for surface water drainage and notes the following list of drainage 

options in order of preference: 

• Priority 1: collected for non-potable use 

• Priority 2: infiltrated to ground 

• Priority 3: discharged to an above ground surface water body 

• Priority 4: discharged to a surface water sewer, or another piped surface 

water drainage system 

• Priority 5: discharged to a combined sewer 

4.2.3 The preferred surface water drainage strategy should where possible be based 

on infiltration to ground, however infiltration has been proven to be unviable and 

groundwater has been recorded approximately 700mm below ground level. 

4.2.4 The proposed surface water drainage strategy will therefore be based on a 

restricted discharge to the watercourse at the northern site boundary. 
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4.2.5 Pre-developed greenfield runoff rates have been established using the HR 

Wallingford tool for Greenfield Runoff Estimation based on the FEH Statistical 

Method for rainfall estimation.  
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Image 2: Greenfield Runoff Calculation 

4.2.6 The total positively drained area of the site will be approximately 3,070m2 and the 

equivalent greenfield runoffs are as follows: 

• Qbar (approximate 1:2 year) at 1.7 l/s/ha 0.5 l/s 

• 1:30 year at 4.5 l/s/ha 1.4 l/s 

• 1:100 year at 6.3 l/s/ha 1.9 l/s 
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4.2.7 The National Standards for Sustainable Drainage Systems notes that ‘the peak 

allowable discharge rate from the development to surface waters or sewers for 

the 50% AEP event shall be limited to the equivalent 50% AEP greenfield runoff 

rate, or 3 l/s/ha, whichever is the greater. 

Where the volume of runoff discharged from the development to surface waters 

or sewers for the 1% AEP, 6-hour rainfall event is greater than the volume of 

greenfield runoff for the same rainfall event, the peak allowable discharge rate 

from the development for the 1% AEP event shall be limited to the 50% AEP 

greenfield runoff rate or 3l/s/ha, whichever is the greater.’ 

4.2.8 This equates to a peak discharge rate at 3l/s/ha of 0.9l/s during a 1:100 year 

+45% climate change event. 

4.2.9 Preliminary calculations have been prepared in order to demonstrate that surface 

water drainage can be adequately accommodated within the site without 

increasing flood risk elsewhere. 

4.2.10 The proposed development is comprised almost exclusively of areas where 

surface water will be collected and as such no additional area has been included 

within the calculations to account for potential future urban creep as there is no 

realistic possibility of increasing the positively drained areas beyond the current 

proposals. 

4.2.11 A permeable paving system is proposed with a 30% voided subbase sized with 

sufficient storage to accommodate a 1:100 year storm event including an 

additional 45% to account for the predicted effects of future climate change. 

4.2.12 The permeable stone will need to extend beneath the roads parking bays and 

loading bays and be laid with a level base at 6.20m AOD, (620mm deep beneath 

the main carriage way and increasing beneath the parking bays and loading areas 

as proposed levels dictate). 

4.2.13 The system will be lined in order to avoid groundwater ingress. 

4.2.14 As previously noted the depth of water calculated for the 1:100 year +45% climate 

change event within the existing ditch at the proposed outfall location is 336mm, 

a top water level of 5.986m AOD. 

4.2.15 The system has been modelled with a surcharged outfall to the existing drainage 

ditch. 

4.2.16 The surcharge applied to outfall pipe in the modelling (invert level 5.75m AOD) is 

236mm equating to the top water level of 5.986m AOD. 
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4.2.17 A copy of the drainage strategy plan together with calculations is located in 

Appendix 6 at the rear of this report.  

4.1 Water Quality 

4.1.1 The proposed development is for commercial use. In accordance with CIRIA 

SuDS Manual 2015 (Report C753), the pollution hazard level for this type of 

development is classified as between low and medium depending on depending 

on the various elements of the site. 

4.1.2 The surface water drainage scheme will include mitigation to ensure that surface 

water is suitably treated and any pollution risk adequately managed prior to 

discharge. 

4.1.3 Table 26.2 in Chapter 26 of CIRIA report C753 The SuDS Manual provides 

Pollution Hazard Indices for varying land types. Those of relevance to the 

development proposals are as follows: 

Land Use 
Pollution 

hazard level 
Total suspended 

solids (TSS) 
Metals Hydrocarbons 

Commercial / Industrial 
roofs 

Low 0.3 0.2 0.05 

Commercial yards and 
delivery areas 

Medium 0.7 0.6 0.7 

Table 1: Pollution Hazard Indices 

4.1.4 The surface water drainage design will incorporate the use of permeable paving 

which is sufficient to meet the required treatment level. 

SuDS Type 
Total suspended 

solids (TSS) 
Metals Hydrocarbons 

Permeable pavement 0.7 0.6 0.7 

Table 2: Pollution Mitigation Indices 

4.1.5 An interim drainage management and maintenance plan is located in Appendix 7 

at the rear of this report. 
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4.2 Risk to Others 

4.2.1 The proposed surface water drainage system has been designed to current SuDS 

standards and incorporate attenuation and storage which will minimise runoff 

leaving the site during times of heavy rainfall. 

4.2.2 Allowance has been made for a 45% increase in rainfall intensity which accords 

with the latest figures published by the Environment Agency and with the 

requirements under the National Planning Policy Framework. 

4.2.3 The surface water drainage design will ensure that runoff from the proposed 

development does not exceed the relevant pre-developed greenfield runoff rates 

and the resultant risk is negligible. 

4.2.4 The proposed drainage system will incorporate sufficient treatment prior to final 

discharge thus mitigating the risk of pollution from the site. 

4.2.5 Sewerage undertakers have an obligation to upgrade the existing networks if a 

connection to an equivalent or larger sized public sewer is technically achievable. 

4.2.6 The residual risk of sewer flooding from this development for the foreseeable 

future is therefore negligible. 

4.3 Surface Water Exceedance 

4.3.1 In the event that part of the onsite surface water drainage network was to become 

blocked, suffer a failure due to lack of maintenance or be inundated with a storm 

beyond the 1:100 year +45% design storm surface water would pond on the site 

and ultimately overtop the onsite storage and flow into the watercourses at the 

north and south of the site. 
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5 Conclusions 

5.1 Winter groundwater monitoring has been undertaken to establish highest annual 

ground water levels and winter percolation testing has been undertaken in 

accordance with BRE 365. 

5.2 Infiltration has been proven to be unviable and groundwater has been recorded 

approximately 700mm below ground level and an infiltration drainage system is not 

viable. 

5.3 A suitable SuDS drainage system is proposed which accords with the requirements 

of national and local policy. 

5.4 Surface water will be discharged at a restricted rate to the existing watercourse to the 

north of the site. 

5.5 Preliminary calculations confirm that surface water runoff generated by the proposed 

development can be attenuated on site for all rainfall events up to the 1:100 year event 

including an allowance for climate change. 

5.6 Water quality improvement will be provided to mitigate against any risk to any 

receiving waterbody. 

5.7 A site-specific maintenance manual has been prepared which includes details of 

financial management and arrangements for the replacement of major components 

at the end of the manufacturer's recommended design life. 

5.8 A suitable surface water drainage system has been designed to accommodate the 

anticipated flows from the proposed development. 
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Winter Infiltration Testing 
 

Site;      Chalcroft Nurseries, Chalcraft Lane, Bersted. PO21 5TS 

Planning Authority;    Arun District Council 

Planning Application Reference; BE/89/25/DOC Conditions 22 and 23 

Date of Test;    6th November 2025 

Location of Trial Pit;   491769.497E 100577.996N 

Trial Pit Size; 330mm Wide x 2000mm Length x 1500mm deep 
  (hit water table) 

Topo Ground Level 6.87 

Topo Designed Invert Level 6.13 

25% Target 5.94 

75% Target 5.56 

100% Target 5.37 

Commencement 12.15pm filled with 501.6litre to 6.13 invert level 

1st check 5th November 2025 2.33pm reading 6.03 = 10.659% drop in 2 hours 18 mins 

2nd check 5th November 2025 5.06pm reading 5.98 = 15.504% drop in 4 hours 51 mins 

3rd check 6th November 2025 8.34am reading 5.88 = 25.194% drop in 20 hours 19 mins 

4th check 6th November 2025 1.27pm reading 5.85 = 28.101% drop in 25 hours 17 mins 

Test Finished as non-compliant result. 
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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)

Discharge
Vol (m³)

15 minute summer 1 11 5.899 0.249 53.0 0.0000 0.0000 OK

15 minute summer 1 Watercourse 51.1

15 minute summer 2 13 5.748 0.158 51.1 0.0000 0.0000 OK

15 minute summer 2 1.000 45.7 23.0

15 minute summer 3 13 5.637 0.129 45.7 0.0000 0.0000 OK
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Results for 20 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.96%

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)

Discharge
Vol (m³)

15 minute summer 1 11 5.914 0.264 62.9 0.0000 0.0000 OK

15 minute summer 1 Watercourse 60.9

15 minute summer 2 13 5.763 0.173 60.9 0.0000 0.0000 OK

15 minute summer 2 1.000 55.6 27.3

15 minute summer 3 13 5.650 0.142 55.6 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.96%

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)

Discharge
Vol (m³)

15 minute summer 1 11 5.922 0.272 68.5 0.0000 0.0000 OK

15 minute summer 1 Watercourse 66.7

15 minute summer 2 13 5.770 0.180 66.7 0.0000 0.0000 OK

15 minute summer 2 1.000 61.0 29.8

15 minute summer 3 13 5.658 0.150 61.0 0.0000 0.0000 OK
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Results for 50 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.96%

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)

Discharge
Vol (m³)

15 minute summer 1 11 5.932 0.282 75.8 0.0000 0.0000 OK

15 minute summer 1 Watercourse 74.1

15 minute summer 2 13 5.779 0.189 74.1 0.0000 0.0000 OK

15 minute summer 2 1.000 68.1 32.9

15 minute summer 3 13 5.666 0.158 68.1 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.93%

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)

Discharge
Vol (m³)

15 minute summer 1 11 5.986 0.336 124.7 0.0000 0.0000 OK

15 minute summer 1 Watercourse 122.5

15 minute summer 2 12 5.835 0.245 122.5 0.0000 0.0000 OK

15 minute summer 2 1.000 113.5 54.2

15 minute summer 3 13 5.714 0.206 113.5 0.0000 0.0000 OK
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-22
2
0
1.000
5.00
30.00
150.0

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
0.200
0.600
✓
x

Surface Link Type

Template
Shape

Barrels

Freeform Carrier
Circular
1

Auto Increment (mm)
Follow Ground

75
x

Available Diameters (mm)
150

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

HB1
Ouƞall

0.307
0.000

5.00 6.930
6.520

1200 491779.193
491780.693

100589.349
100595.776

0.730
0.770

6.200
5.750

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 HB1 Ouƞall 6.600 0.600 6.200 5.750 0.450 14.7 150 5.04 58.0

1.000 2.644 46.7 64.4 0.580 0.620 0.307 0.0 150 2.693

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

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

Normal
x
1440
0.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
10
30
30

100

0
0
0

45
0

0
0
0
0
0

0
0
0
0
0
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Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

100 45 0 0

Node Ouƞall Surcharged Ouƞall

Overrides Design Area
Overrides Design AddiƟonal InŇow

x
x

Depression Storage Area (m²)
Depression Storage Depth (mm)

0
0

Evapo-transpiraƟon (mm/day) 0

Applies to All storms

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

880
890
900
910
920
930
940
950
960
970
980
990

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
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Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
3900
3910
3920
3930
3940
3950
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4230
4240
4250

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600
4610
4620
4630
4640
4650
4660
4670
4680
4690
4700
4710
4720
4730
4740
4750
4760
4770
4780
4790

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

4800
4810
4820
4830
4840
4850
4860
4870
4880
4890
4900
4910
4920
4930
4940
4950
4960
4970
4980
4990
5000
5010
5020
5030
5040
5050
5060
5070
5080
5090
5100
5110
5120
5130
5140
5150
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250
5260
5270
5280
5290
5300
5310
5320
5330

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

5340
5350
5360
5370
5380
5390
5400
5410
5420
5430
5440
5450
5460
5470
5480
5490
5500
5510
5520
5530
5540
5550
5560
5570
5580
5590
5600
5610
5620
5630
5640
5650
5660
5670
5680
5690
5700
5710
5720
5730
5740
5750
5760
5770
5780
5790
5800
5810
5820
5830
5840
5850
5860
5870

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
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Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

5880
5890
5900
5910
5920
5930
5940
5950
5960
5970
5980
5990
6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100
6110
6120
6130
6140
6150
6160
6170
6180
6190
6200
6210
6220
6230
6240
6250
6260
6270
6280
6290
6300
6310
6320
6330
6340
6350
6360
6370
6380
6390
6400
6410

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

6420
6430
6440
6450
6460
6470
6480
6490
6500
6510
6520
6530
6540
6550
6560
6570
6580
6590
6600
6610
6620
6630
6640
6650
6660
6670
6680
6690
6700
6710
6720
6730
6740
6750
6760
6770
6780
6790
6800
6810
6820
6830
6840
6850
6860
6870
6880
6890
6900
6910
6920
6930
6940
6950

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

6960
6970
6980
6990
7000
7010
7020
7030
7040
7050
7060
7070
7080
7090
7100
7110
7120
7130
7140
7150
7160
7170
7180
7190
7200
7210
7220
7230
7240
7250
7260
7270
7280
7290
7300
7310
7320
7330
7340
7350
7360
7370
7380
7390
7400
7410
7420
7430
7440
7450
7460
7470
7480
7490

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

7500
7510
7520
7530
7540
7550
7560
7570
7580
7590
7600
7610
7620
7630
7640
7650
7660
7670
7680
7690
7700
7710
7720
7730
7740
7750
7760
7770
7780
7790
7800
7810
7820
7830
7840
7850
7860
7870
7880
7890
7900
7910
7920
7930
7940
7950
7960
7970
7980
7990
8000
8010
8020
8030

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

8040
8050
8060
8070
8080
8090
8100
8110
8120
8130
8140
8150
8160
8170
8180
8190
8200
8210
8220
8230
8240
8250
8260
8270
8280
8290
8300
8310
8320
8330
8340
8350
8360
8370
8380
8390
8400
8410
8420
8430
8440
8450
8460
8470
8480
8490
8500
8510
8520
8530
8540
8550
8560
8570

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

8580
8590
8600
8610
8620
8630
8640
8650
8660
8670
8680
8690
8700
8710
8720
8730
8740
8750
8760
8770
8780
8790
8800
8810
8820
8830
8840
8850
8860
8870
8880
8890
8900
8910
8920
8930
8940
8950
8960
8970
8980
8990
9000
9010
9020
9030
9040
9050
9060
9070
9080
9090
9100
9110

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236



The Civil Engineering PracƟce
11 Tungsten Building
BN41 1RA
www.civil.co.uk

File: Voided Subbase Storage CalculaƟon fd
Network: Storm Network
Steve Doughty
10/03/2026

Page 5
24123
ChalcroŌ Nursery, Bersted

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

9120
9130
9140
9150
9160
9170
9180
9190
9200
9210
9220
9230
9240
9250
9260
9270
9280
9290
9300
9310
9320
9330
9340
9350
9360
9370
9380
9390
9400

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

9410
9420
9430
9440
9450
9460
9470
9480
9490
9500
9510
9520
9530
9540
9550
9560
9570
9580
9590
9600
9610
9620
9630
9640
9650
9660
9670
9680
9690

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

9700
9710
9720
9730
9740
9750
9760
9770
9780
9790
9800
9810
9820
9830
9840
9850
9860
9870
9880
9890
9900
9910
9920
9930
9940
9950
9960
9970
9980

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

9990
10000
10010
10020
10030
10040
10050
10060
10070
10080
10090
10100
10110
10120
10130
10140
10150
10160
10170
10180
10190
10200
10210
10220
10230
10240
10250
10260
10270

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

10280
10290
10300
10310
10320
10330
10340
10350
10360
10370
10380
10390
10400
10410
10420
10430
10440
10450
10460
10470
10480
10490
10500
10510
10520
10530
10540
10550
10560

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

10570
10580
10590
10600
10610
10620
10630
10640
10650
10660
10670
10680
10690
10700
10710
10720
10730
10740
10750
10760
10770
10780
10790
10800

0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236
0.236

Node HB1 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
x
6.200
0.620
0.9

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0049-9000-0620-9000
0.075
1200

Node HB1 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.30

Invert Level (m)
Time to half empty (mins)

6.200

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 1727.0 1727.0 0.620 1727.0 1818.3 0.621 0.0 1818.3
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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)

Discharge
Vol (m³)

2160 minute summer HB1 1440 6.312 0.112 2.8 58.0144 0.0000 OK

2160 minute summer HB1 1.000 0.8 88.9

15 minute summer Ouƞall 1 5.986 0.236 0.2 0.0000 0.0000 OK
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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)

Discharge
Vol (m³)

720 minute summer HB1 720 6.437 0.237 12.9 123.2903 0.0000 SURCHARGED

720 minute summer HB1 1.000 0.9 100.5

15 minute summer Ouƞall 1 5.986 0.236 0.8 0.0000 0.0000 OK
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Results for 30 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)

Discharge
Vol (m³)

720 minute summer HB1 720 6.505 0.305 16.0 158.3481 0.0000 SURCHARGED

720 minute summer HB1 1.000 0.9 103.1

15 minute summer Ouƞall 1 5.986 0.236 0.8 0.0000 0.0000 OK
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Results for 30 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.98%

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)

Discharge
Vol (m³)

1440 minute winter HB1 1410 6.676 0.476 8.7 247.1409 0.0000 FLOOD RISK

1440 minute winter HB1 1.000 0.9 122.3

15 minute summer Ouƞall 1 5.986 0.236 0.9 0.0000 0.0000 OK
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.98%

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)

Discharge
Vol (m³)

960 minute winter HB1 945 6.599 0.399 10.6 207.3201 0.0000 SURCHARGED

960 minute winter HB1 1.000 0.9 109.8

15 minute summer Ouƞall 1 5.986 0.236 0.9 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.98%

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)

Discharge
Vol (m³)

1440 minute winter HB1 1410 6.811 0.611 10.9 317.2932 0.0000 FLOOD RISK

1440 minute winter HB1 1.000 0.9 131.0

15 minute summer Ouƞall 1 5.986 0.236 0.9 0.0000 0.0000 OK



Appendix 7 

Interim Drainage Management and Maintenance Plan 

  














