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1. INTRODUCTION 

1.1 This Technical Note has been prepared by Paul Basham Associates on behalf of BRiCS Development 

to support a Reserved Matters Application to Havant Borough Council in relation to Land West of 

Hulbert Road, Havant.  

1.2 This report aims to apply for the discharge of conditions the following conditions from the 

approved outline planning application (Ref: APP/20/00441): 

• 14 - No development shall commence until a detailed surface water drainage scheme for the site, 

based on the principles within the Flood Risk Assessment ref: WYG Flood Risk & Drainage 

Assessment (FRDA) (ref. A096474, dated April 2020), has been submitted to and approved in 

writing by the Local Planning Authority. 

• 15 - No development hereby permitted shall commence until plans and particulars specifying the 

layout, depth and capacity of all foul and surface water drains and sewers proposed to serve the 

same, and details of any other proposed ancillary drainage works/plant (e.g. pumping stations) 

have been submitted to and approved in writing by the Local Planning Authority. 

• 30 - Details for the long-term maintenance arrangements for the surface water drainage system 

shall be submitted to and approved in writing by the Local Planning Authority prior to the first 

occupation of any of the dwellings. 

  

Disclaimer 
This document has been prepared in accordance with the scope of Paul Basham Associates Ltd’s appointment with its client and is subject 
to the terms of that appointment. It is addressed to and for the sole use and reliance of Paul Basham Associates clients. Paul Basham 
Associates accepts no liability for any use of this document other than by its client and only for the purposes, stated in the document, 
for which it was prepared and provided. No person other than the client may copy (in whole or in part), use or rely on the contents of 
this document, without the prior written permission of a Director of Paul Basham Associates. Any advice, opinions, or recommendations 
within this document should be read and relied upon only in the context of the document as a whole. The contents of this document are 
not to be construed as providing legal, business or tax advice or opinion. 

© Paul Basham Associates Limited 
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1.3 The site is located on land to the West of Hulbert Road ~305m north of the B2150/Purbrook 

Way/Hulbert Road roundabout. The site location boundary can be seen in Figure 1 below: 

 

Figure 1: Site Location Boundary 

 
2. SITE GEOLOGY 

2.1 Site investigation was completed by TetraTech in June 2023 (ref: 874-A096474) and identified that 

the underlying geology of the site consists of Made Ground, Weathered London Clay Formation 

and London Clay Formation. Infiltration testing was completed in 3no. locations, and all locations 

did not reach the required 25% effective depth over a 72hr period to calculate a soil infiltration 

rate (as per BRE 365). Therefore, confirming that infiltration is not a viable method of surface water 

discharge. An extract of this report can be found in Appendix A. 
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3. SURFACE WATER DRAINAGE STRATEGY (CONDITION 14 & 15) 

Existing Drainage 

3.1 The surface water runoff generated by the site currently flows overland into a ditch system located 

at the North, East and Southern boundaries of the site. The site is currently greenfield and so there 

is no existing surface water sewer within the site boundary. 

Proposed Drainage 

3.2 The site is proposed to be split into two catchments, both of which outfall into the existing 

watercourse network. In accordance with the approved outline Flood Risk Assessment and Drainage 

Strategy produced by WYG (ref: A096474), surface water runoff will be conveyed to attenuation 

basin systems via a gravity-led sewer network. The northern network consists of an enhanced swale, 

and the southern network consists of an attenuation basin and crates. These systems will then be 

discharged, at a rate equal to the existing greenfield runoff, into the existing watercourse system. 

The proposed drainage layout can be found in Appendix B. 

3.3 The two catchments are shown indicatively in orange and pink in Figure 2 below. The orange 

catchment measures at 0.21Ha, and the pink catchment measures at 2.76Ha. 

 
Figure 2: Drainage Catchments 
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3.4 A typical section showing the attenuation basin with underlying crates can be seen in Figure 3, and 

typical sections showing an attenuation crates system and an enhanced swale, extracted from the 

CIRIA SuDS Manual, can be seen in Figure 4 and Figure 5 respectively. 

 
Figure 3: Typical Section through Attenuation Basin 

 
Figure 4: Typical Section through Attenuation Crates  

 
Figure 5: Typical enhanced (dry) swale section 



   
 

Land West of Hulbert Road, Havant Page | 5 Paul Basham Associates Ltd 
Drainage Technical Note   Report No: 020.5923.DTN  

 

 
Greenfield Runoff Rates 

3.5 Greenfield runoff rates for the site have been estimated using the HR Wallingford online calculator. 

The Qbar for the site is estimated to be 5.3 l/s/Ha. See Appendix C for the full calculations. 

3.6 All runoff (up to and including the 1-in-100-year rainfall event (+45% Climate Change)) shall be 

restricted to the proposed impermeable area’s Qbar (5.3l/s/Ha), per section 3.3.1 of The CIRIA SuDS 

manual, discharging all run-off at Qbar is considered the more conservative approach when 

compared to the long-term storage approach (where discharge up to the 1-100-year volume is 

discharged at the 1-in-100-year greenfield rate). 

3.7 The outfall for the southern catchment is restricted, via a HydroBrake, to 14.6l/s (2.73Ha x 5.3l/s). 

The greenfield rate for the northern catchment is 1.13l/s (0.21Ha x 5.31l/s), however 2l/s has been 

used to avoid blockages in accordance with the CIRIA SuDS Manual section 3.3.1. 

Peak Rainfall Intensity Allowance 

3.8 The “Flood Risk Assessments: Climate Change Allowances Guidance” 2016 (updated in 2022) 

published by the EA indicates that climate change is currently expected to result in increased peak 

rainfall and rising sea levels. 

3.9 Table 1 and Table 2 show anticipated changes in peak rainfall intensity in small and urban 

catchments within England for the 1%AEP and the 3.3% AEP, respectively.  

3.10 The peak rainfall intensity allowance for the 1% AEP event is 45% 

Epoch Central Allowance Upper End Allowance  

2050s 20% 40% 

2070s 25% 45% 

Table 1: Peak Rainfall Intensity allowance in small and urban catchments. 1%AEP Events* 

 
3.11 The peak rainfall intensity allowance for the 3.3% AEP is 40% 

Epoch Central Allowance Upper End Allowance  

2050s 20% 35% 

2070s 25% 40% 

Table 2: Peak Rainfall Intensity allowance in small and urban catchments. 3.3%AEP Events* 

*Source: https://environment.data.gov.uk/hydrology/climate-change-allowances/rainfall 

https://environment.data.gov.uk/hydrology/climate-change-allowances/rainfall
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Hydraulic Calculations 

3.12 InfoDrainage calculations were completed for the 1:1-yr, 1:30-yr+40% Climate Change Allowance 

and the 1:100-yr+45% Climate Change Allowance return periods. A 10% allowance for urban creep 

was added to the residential dwelling catchments. No flooding occurs in either system for any 

rainfall event. See Appendix D for the Hydraulic Calculations. 

Water Quality 

3.13 Figure 6 & Figure 7 are extracted from the SuDS Manual and demonstrate the pollution risks 

associated with various discharge situations. 

 
Figure 6: Table 26.2 of the SuDS Manual 
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Figure 7: Table 26.3 of the SuDS Manual 

 
3.14 The UKSuDS Water Quality toolkits (based on the Simple Index Assessment method) has been 

used to assess water quality improvement for the site. Table 3 and Table 4 below summarises the 

results of the toolkit for the southern and northern catchment respectively.  

Land Use SuDS Component  Water Treatment  

Low Traffic Roads Detention Basin 

Sufficient 
Pollution Indices  Mitigation Indices 

TSS Metals Hydrocarbons TSS Metals Hydrocarbons 

0.5 0.4 0.4 0.5 0.5 0.6 

Table 3: Water Quality Summary for Southern Catchment 

Land Use SuDS Component  Water Treatment  

Low Traffic Roads 
Downstream Defender + Filter 

Drain 

Sufficient Pollution Indices  Mitigation Indices 

TSS Metals Hydrocarbons TSS Metals Hydrocarbons 

0.5 0.4 0.4 0.7 0.6 >0.95 

Table 4: Water Quality Summary for Northern Catchment 
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4. FOUL WATER DRAINAGE STRATEGY (CONDTION 15) 

Existing Drainage 

4.1 There is an existing Southern Water foul rising main located within Hulbert Road that connects into 

a gravity sewer north of the site. See Appendix C for a copy of the Southern Water Sewer Mapping 

Proposed Drainage 

4.2 The foul water drainage strategy comprises a gravity-led sewer system that will discharge into an 

existing Southern Water sewer located within Hulbert Road. It is proposed that a new manhole is 

constructed on the pipe between manholes 5301 and 5302. The foul drainage layout can be seen 

within Appendix B. 
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5. SUDS MANAGEMENT AND MAINTENANCE STRATEGY (CONDITION 30) 

5.1 It is anticipated that the estate management company will maintain the attenuation basins and 

crates, and the sewer system will be adopted by Southern Water through the S104 process. The 

final agreed management and maintenance responsibilities will be subject to S104 approval. 

Vortex separator 
5.2 Hydrodynamic or vortex separators are structures that use gravity and centrifugal force to separate 

out and collect medium-sized (63 to 250 µm) sediments and other litter or debris; smaller particles 

may be able to be removed by varying the flow rate into the system. 

Hydrodynamic systems such as these typically consist of a standard concrete manhole with internal 

components made from either polypropylene or stainless steel. The service life will depend on a 

number of factors including the operational life of the internal components and the long-term 

structural integrity of the system and its chamber. With routine maintenance, they should typically 

function effectively for a period in excess of 40 years. 

 
5.3 A typical vortex separator diagram is in shown in Figure 8. 

 
Figure 8: Typical vortex separator (courtesy of Hydro International) 
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5.4 The proposed maintenance schedule for a vortex separator is shown in Table 5. 

Maintenance Schedule Required Action Typical Frequency 

Monitoring 

Lift manhole cover and inspect for 
evidence of poor operation 

Annually 

Note sediment accumulation rates and 
establish appropriate removal 
frequencies 

Monthly for first six months of 
operation, then annually 

Occasional Maintenance 
 

Remove litter and debris and inspect 
for sediment, oil and grease 
accumulation 

As required, determined by routine 
monitoring 

Remove sediment, oil, grease and 
floatables 

As required, determined by routine 
monitoring  

Remedial Actions 
Replace malfunctioning components 
or structures 

As required 

Table 5: Maintenance schedule for a vortex separator 

 
Enhanced swale  
5.5 Swales are shallow, flat bottomed, vegetated open channels designed to convey, treat and often 

attenuate surface water runoff. When incorporated into site design, they can enhance the natural 

landscape and provide aesthetic and biodiversity benefits. They are often used to drain roads, paths 

or parks, where it is convenient to collect distributed inflows of runoff, or as means of conveying 

runoff on the surface while enhancing access corridors or other open space.  

Swales can replace conventional pipework as a means on conveying runoff, and the use of adjacent 

filter strips and or flow spreaders can also remove the need for kerbs and gullies.  

 

5.6 An enhanced swale is a vegetated conveyance channel, designed to include a filter bed of prepared 

soil that overlays an underdrain system. This underdrain provides additional treatment and 

conveyance capacity beneath the base of the swale and prevents water logging. A typical enhanced 

swale diagram is in shown in Figure 9 

  
Figure 9: Typical enhanced swale 
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5.7 The proposed maintenance schedule for an enhanced swale is shown in Table 6 

Maintenance Schedule Required Action Typical Frequency 

Regular Maintenance 

Remove litter and debris  Monthly or as required 

Cut grass Monthly (during growing season) or as 
required 

Manage other vegetation and remove 
nuisance plants 

Monthly or as required 

Inspect inlets, outlets and overflows 
for blockage and silt accumulation 

Every six months 

Inspect vegetation coverage Monthly for first six months then every 
six months 

Occasional Maintenance 
 

Reseed areas of poor vegetation 
growth and replant suitable plant 
types 

As required or where bare soil is over 
10% of the swale surface 

Remedial Actions 

Repair erosion by returfing or 
reseeding 

As required 

Relevel uneven surfaces As required 

Scarify and spike topsoil layer to 
improve infiltration and break up silt 
deposits  

As required 

Remove sediment build up As required 

Remove and dispose of oils and petrol 
residues using safe standard practices 

As required 

Table 6: Maintenance schedule for an enhanced swale 

 

Attenuation Crates 
5.8 A geocellular crate system is a lightweight, flexible, high-capacity and low-maintenance modular 

structure that has high strength characteristic making it ideal for use beneath roads, car parks and 

industrial areas. It can be customised to suit shallow, deep, or irregular sites. A typical setup is 

shown below in Figure 10. 

 
Figure 10: Typical Geocellular Attenuation Crate System Detail 
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5.9 The proposed maintenance schedule for the attenuation crates is shown in Table 7 

Maintenance Schedule Required Action Typical Frequency 

Regular Maintenance 

Inspect and identify any areas that are 
not operating correctly. If required, 
take remedial action.  

Monthly for 3 months, then annually 

Remove debris from the catchment 
surface (where it may cause risk to 
performance) 

Monthly 

For systems where rainfall infiltrates 
the tank from above, check surface or 
filter for blockage by sediment, algae 
or other matter, removed and replace 
surface infiltration medium as 
necessary 

Annually 

Remove sediment from pre-treatment 
structures. 

Annually, or as required 

Occasional Maintenance Remove sediment from inlets / outlets As required  

Remedial Actions 
Repair/rehabilitate inlets, outlet, 
overflows and vents.  

As required.  

Monitoring  Survey inside of tank for sediment 
build up and remove if necessary. 

Every 5 years or as required 

Inspect/check all inlets, outlet, vents 
and overflows to ensure that they are 
in good condition and operating as 
designed.  

Annually  

Table 7 : Maintenance schedule for Attenuation Crates 

Detention Basins 
5.10 Detention basins are landscaped depressions that are normally dry expect during and immediately 

following storm events. They can be on-line components where surface runoff from regular events 

is routed through the basin and when the flows rise, because the outlet is restricted, the basin fills 

and provides storage of runoff and flow attenuation. 

Detention basins can be vegetated depressions that can provide treatment when designed to 

manage regular flows. Where the basin is vegetated, the soil surface can absorb some runoff, so 

can be used to support prevention of runoff from the site for small rainfall events (Interception), 

provided that small amounts of infiltration would not pose risk to groundwater. 

Where designed appropriately, some or all of the basin area can also be used as a recreational or 

other amenity facility. 
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5.11 A typical vegetated detention basin diagram is in shown in Figure 11. 

 
Figure 11: Typical detention basin 

 
5.12 The proposed maintenance schedule for a vegetated detention basin is shown in Table 8 

Maintenance Schedule Required Action Typical Frequency 

Regular Maintenance 

Remove litter and debris  Monthly or as required 

Cut grass Monthly (during growing season) or as 
required 

Manage other vegetation and remove 
nuisance plants 

Monthly or as required 

Inspect inlets, outlets and overflows 
for blockage and silt accumulation 

Every six months 

Inspect vegetation coverage Monthly for first six months then every 
six months 

Remove litter and debris  Monthly or as required 

Occasional Maintenance 
 

Reseed areas of poor vegetation 
growth and replant suitable plant 
types 

As required  

Remove sediment build up Every 5 years, or sooner if required as 
determined from routine inspection 

Remedial Actions 

Repair erosion by returfing or 
reseeding 

As required 

Relevel uneven surfaces As required 

Scarify and spike topsoil layer to 
improve infiltration and break up silt 
deposits  

As required 

Repair/rehabilitation of inlets, outlets 
and overflows 

As required 

Table 8: Maintenance schedule for a vegetated detention basin 
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Gullies and Catchpits 
Surface water runoff is in some cases first intercepted by gullies or channels. These devises are the 

first line of defence in removing silt and particulate matter from the receiving drainage network. 

Therefore, it is important to ensure they get regular maintenance, so they perform well. Please see 

Table 9 below for the proposed maintenance schedule.  

Maintenance Schedule Required Action Typical Frequency 

Regular Inspections 

Inspect and identify any areas that 
are not operating correctly. If 
required, take remedial action. 
Ponding surface water is usually a 
good indication of a blocked inlet. 
Remove debris from grates. 

As required 

Jetting gullies and washing through 
grated channels to remove silt 

Monthly in the first 6 months due to 
silt runoff from newly grassed verges 
and then annually, or as required 
especially after storm events. 

Repair/ rehabilitate inlets, outlets 
and overflows, 

As required 

Inspect/ check all inlets, outlets, 
grates and overflows to ensure that 
they are in good condition and 
operating as designed 

Annually 

Occasional Maintenance 

Survey inside of the gully traps and 
ensure that the structure is sound 
and connections to wider network 
are sound and free from 
obstruction. 

Every 5 years or as required. 

Inspect channel grates to ensure 
that they are secure and stable. 
Replace grating if required. 

Every 5 years or as required. 

Table 9: Maintenance schedule for Gullies and Catchpits 

Pipe work  
5.13 The SuDS systems within the development are connected via various piped networks, these 

networks require minimal maintenance since the system is designed to filter and capture 

sediments to reduce the risk of blockages.  

5.14 To achieve this, all pipework has a minimum diameter of 100mm and the gradients have been 

selected to provide self-cleansing velocity. 

5.15 The maintenance schedule for the piped networks should be after extreme weather events, when 

the system should be checked for siltation. This should be linked in with the inspection of the 

existing ditches to ensure that it is free flowing.  
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Headwall inlets, outlets and Inspection chambers 
 
5.16 Headwall inlets and outlets are surface structures required for all inflows and outflows from 

enhanced swales, detention basins, and other SuDS components. Inspection chambers and rodding 

eyes are installed at changes in pipe direction or where multiple pipes connect, allowing access for 

cleaning and maintenance. 

5.17 All inspections and maintenance must be carried out by competent personnel following 

appropriate health and safety procedures. 

5.18 Access routes to headwalls and inspection chambers should be kept clear and stable. 

5.19 Temporary barriers or signage should be installed to ensure public safety during works. 

5.20 Headwall structures and inspection chambers must be kept free from obstructions, silt, vegetation, 

and debris at all times. Regular inspections should identify any deterioration, damage, or blockages 

affecting flow capacity or structural integrity. 

5.21 Where feasible, monitoring of flow and silt accumulation should be undertaken to identify areas 

prone to blockage or erosion. Photographic records should be taken during inspections to track 

condition changes over time. 

5.22 Please see Table 10 below for the proposed maintenance schedule. 

 
Maintenance Schedule Required Action Typical Frequency 

Regular Inspections 

Inspect surface structures, 
removing obstructions, vegetation, 
and silt as necessary. Check for 
physical damage or signs of erosion.  

Monthly 

Strim vegetation 1m min. surround to 
structures and keep hard aprons free 
from silt and debris 

Monthly 

Remove cover of inspection chambers 
and inspect, ensuring that water is 
flowing freely and that the exit route 
for water is unobstructed. Remove 
debris and silt as necessary. 

Monthly / After Storm Events 

Undertake detailed inspection 
following leaf fall in autumn to 
remove accumulated organic matter. 

Annually 

Occasional Maintenance 

Check topsoil levels are 20mm 
above edges of baskets and 
chambers to avoid mower damage 

Every 5 years or as required. 

Remedial work 

Repair physical damage to 
headwalls, aprons, or chamber 
covers. Replace missing or damaged 
gratings or safety grilles. 

As required 

Table 10: Headwall inlets, outlets and Inspection Chambers 
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6. CONCLUSION AND SUMMARIES 

6.1 Ground investigation indicated infiltration is unfeasible based on BRE 365 testing (see section 2.1), 

therefore surface water outfalls into the existing watercourse network has been proposed, in 

accordance with the approved outline Flood Risk Assessment and Drainage Strategy produced by 

WYG (ref: A096474), (See section 3.2). The site is divided into two drainage catchments discharging 

to existing watercourses at rates restricted to greenfield runoff (5.3 l/s/Ha) using HydroBrakes. (See 

section 3.5). Surface water runoff will be attenuated using a basin and crates system for the 

southern catchment, and an enhanced swale for the northern catchment. [Conditions 14 & 15] 

6.2 Hydraulic modelling was completed using InfoDrainage modelling software. No flooding occurs in 

either system for all design storm events up to and including the 1 in 100 year return period 

+45%CC. (See section 6.2). [Conditions 14& 15] 

6.3 The proposed foul water drainage includes for a gravity sewer network that connects to an existing 

Southern Water sewer within Hulbert Road. A direct connection is proposed by construction of a 

new manhole on the line of existing public sewer between existing manholes 5301 and 5302. (See 

section 4.2). [Condition 15] 

6.4 Water quality treatment was assessed in based on the Simple Index Assessment method. Both 

systems were deemed to have sufficient treatment. (See section 3.14). [Conditions 14 & 15] 

6.5 It is anticipated that the estate management company will maintain the attenuation basins and 

crates, and the sewer system will be adopted by Southern Water through the S104 process. (See 

section 5). [Condition 30] 

6.6 The information provided within this technical note is deemed suitable to allow for discharge of 

conditions 14, 15 and 30. 
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Hulbert Road – Ground Investigation Report  784-A096474 

 8 June 2023 

4.0 GROUND CONDITIONS ENCOUNTERED  

4.1 STRATA ENCOUNTERED  

The sequence of strata encountered beneath the site was; 

• Topsoil 

• Made Ground  

• Weathered London Clay Formation 

• London Clay Formation 

A summary of each stratum depth is provided in the table below, with descriptions of each stratum detailed in 

the subsequent sections. Exploratory hole logs including photographic plates can also be seen in Appendix C.  

Table 4-1 – Summary of Ground Conditions Encountered  

Location Top and Base Depth of strata (m bgl) 

Topsoil Made 

Ground 

Reworked Natural 

material 

Weathered London 

Clay Formation 

London Clay 

Formation 

BH01 GL-0.30 ne ne 0.30-5.90 5.90-13.00* 

BH02 GL-0.30 ne ne 0.30-5.90 5.90-13.00* 

BH03 ne GL-0.30 0.30-0.90 0.90-6.50 6.50-12.50* 

BH04 GL-0.30 ne ne 0.30-5.00 5.00-8.20* 

WS01 GL-0.25 ne ne 0.25-5.00* ne 

WS02 GL-0.30 ne ne 0.30-5.00* ne 

WS03 GL-0.25 ne ne 0.25-5.00* ne 

WS04 GL-0.30 ne ne 0.30-5.00* ne 

WS05 ne GL-0.40 ne 0.40-5.00* ne 

WS08 GL-0.25 ne ne 0.25-4.75* 4.75-5.00* 

WS09 ne GL-0.30 0.30-1.00 1.00-5.00* ne 

WS10 GL-0.30 ne ne 0.30-4.50 ne 

WS11 ne GL-0.30 0.30-1.00 1.00-5.00* ne 

WS12 GL-0.25 ne ne 0.25-5.00 ne 

TPSA01 GL-0.30 ne ne 0.30-1.10* ne 

TPSA02 GL-0.30 ne ne 0.30-2.10* ne 

TPSA03 GL-0.30 ne ne 0.30-2.50* ne 

TP04 GL-0.30 ne ne 0.30-3.00* ne 

TP05 GL-0.30 ne ne 0.30-3.00* ne 

TP06 GL-0.30 ne ne 0.30-3.00* ne 

TP07 ne GL-0.30 0.30-0.60 0.60-2.50* ne 

TP08 ne GL-0.30 0.30-0.70 0.70-2.50* ne 

TP09 ne GL-0.30 0.30-1.00 1.00-2.50* ne 

TP10 ne GL-0.30 0.30-0.90 0.90-2.50* ne 
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Location Top and Base Depth of strata (m bgl) 

Topsoil Made 

Ground 

Reworked Natural 

material 

Weathered London 

Clay Formation 

London Clay 

Formation 

TP11 ne GL-0.50* ne ne ne 

TP12 ne GL-0.50* ne ne ne 

 

4.1.1 Topsoil 

Topsoil was encountered in a total of 17no. locations across the site (excluding the raised platform in the 

southwest) to a maximum depth of 0.30m bgl. It is generally described as soft brown slightly sandy to sandy 

silt with varying content of roots, where sand is fine to medium. Occasional gravel of chalk and chert was 

noted in a small number of locations.  

4.1.2 Made Ground  

Made Ground was noted in a total of 10no. locations on site. Of these, 7no. were located in the southwest of 

the site in the area of the raised platform with Made Ground noted to a maximum depth of 0.30m bgl and 

comprised of a layer of grey sandy angular gravel of limestone and chert with occasional brick overlying a 

triple membrane of a plastic mesh over a geotextile over a plastic membrane. 

The three remaining locations where Made Ground was noted were TP11, TP12 and WS05. TP11 and TP12 

were excavated in the bund of the raised platform and described as slightly gravelly very sandy silt, where 

sand is fine to medium and gravel is fine to coarse subangular to subrounded of chert, chalk and rare brick.  

WS05 was excavated adjacent to the platform bund as was described as dark brown and grey mottled slightly 

sandy slightly gravelly silty clay, where sand is fine to medium and gravel is fine to medium subangular to 

subrounded of siltstone.  

4.1.3 Reworked Natural  

In the area of the raised platform, in the southwest of the site, a layer of soft orangish brown sandy silty clay 

was noted to underly the Made Ground as described above in all 7no. locations in this area. It was noted to 

maximum depth of 1.00m bgl in WS09 and WS11. It is assumed that this material has been reworked as part 

of the cut and fill exercise during the construction of the platform.  

4.1.4 Weathered London Clay Formation 

Weathered London Clay Formation was noted in 24no. locations across the site from a minimum depth of 0.30m 

bgl to a maximum depth of 6.50m bgl at BH02. Across the site it is generally noted to comprise two layers, 

namely soft to firm orangish brown/ brown sandy silty clay overlying firm brown/ brown and grey friable clayey 

silt/ silty clay.  

In the east of the site (WS02, WS08, BH04) deposits of orangish brown/yellowish brown clayey/silty sand were 

noted to a maximum depth of 5.00m bgl.  

4.1.5 London Clay Formation 

London Clay was encountered in 5no. locations (BH01 to BH04 and WS08) from a minimum depth of 4.75m 

bgl (WS08) to a maximum termination depth of 13.00m bgl. It is generally described as brownish grey to dark 

grey very silty sand/ very sandy silt, where sand is fine or fine to medium.  
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4.2 GROUNDWATER  

Groundwater strikes were noted in a number of locations during the ground investigation as indicated in the 

table below.  

Table 4-2 – Summary of Groundwater strikes during drilling  

Location Depth of groundwater strike (m bgl) Depth of groundwater strike after 20 minutes (m bgl) 

BH01 6.90 5.10 

BH02 6.80 4.40 

BH03 8.20 6.80 

BH04 4.30 4.30 

WS02 4.50 3.30 

WS04 4.50 3.90 

WS08 3.40 1.80 

WS10 4.50 4.30 

 

As well as the strikes above, it should be noted that perched water was noted in all locations within the raised 

platform within the Made Ground material between ground level and 0.30m bgl. It is assumed that this perched  

water is derived from rainwater infiltration and is restricted from vertical infiltration by the presence of the triple 

membrane at 0.30m bgl across this area and instead the water migrates to the drainage ditches along the north, 

south and east of the site.  

4.3 IN SITU TESTING  

4.3.1 Soil Infiltration Testing  

Soil infiltration tests were carried out at 3no. locations, as shown in Figure 3. The tests were undertaken within 

the weathered London Clay Formation as per the table below.  

Table 4-3 – Summary of Soil Infiltration Test Locations 

Location Depth of test section (m bgl) Strata 

TPSA01 0.66-1.20 Weathered London Clay 

TPSA02 1.60-2.10 Weathered London Clay 

TPSA03 1.90-2.50 Weathered London Clay 

 

The testing at TPSA01 was undertaken over a 72 hr period, with regular manual measurements taken 

throughout testing. The results show that the water level rose from 0.66m bgl at the start of the test to 0.36m 

bgl by the end of the 72hr test period. As such, the test did not reach the required 25% effective depth to 

calculate a soil infiltration rate (as per BRE 365).  
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The testing at TPSA02 and TPSA03 was intended to be undertaken over a 72hr period. However, significant 

collapse of the side walls was noted in both locations within the first 24hrs raising the water level in the pit. 

Whilst the base of the pit was measured following the side wall collapse the dimension of the pit was no longer 

known and as such the test was terminated after 24hrs.  

During the first 24hrs the water level was noted to rise from: 

• 1.60m bgl to 1.18m bgl in TPSA02. 

• 1.95m bgl to 1.10m bgl in  

As such, the tests did not reach the required 25% effective depth to calculate a soil infiltration rate (as per BRE 

365).   

The results of these tests can be found in Appendix D 

4.3.2 Dynamic Cone Penetrometer – TRL Probes  

DCP probing, via TRL method, to provide California Bearing Ratio values for pavement design was undertaken 

in eleven exploratory positions (CBR01-CBR11) up to 1.0m bgl across the site or until refusal. Where shallow 

refusal was encountered, the test was relocated nearby.  

Results are presented in Appendix E 

4.4 VISUAL OR OLFACTORY EVIDENCE OF CONTAMINATION  

Significant visual or olfactory evidence of contamination was not noted during the ground investigation.  
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APPENDIX D – SOIL INFILTRATION TEST RESULTS  



PIT LENGTH (m): 2.00

PIT WIDTH (m): 0.60

PIT DEPTH (m): 1.20

0 0.00 0.660

3600 60.00 0.645 (m
3
)

10800 180.00 0.646 (m
3
)

21600 360.00 0.604 (m)

32400 540.00 0.580 (0-1)

43200 720.00 0.564 (m
3
)

54000 900.00 0.553 (m)

64800 1080.00 0.500 (m)

86400 1440.00 0.468

108000 1800.00 0.407 (m
3
)

129600 2160.00 0.404 (m
2
)

151200 2520.00 0.396

172800 2880.00 0.381 (s)

194400 3240.00 0.401 (s)

216000 3600.00 0.397 (s)

237600 3960.00 0.373

259200 4320.00 0.366

WATER INPUT: 600 l
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Ap50 x Tp75 - 25

Time for outflow for 75% and 25% effective depth  (Tp75-25)

Environmental Consultancy

Ground Engineering Services

SOAKAWAY TEST - SOIL INFILTRATION RATE/PERMEABILITY CALCULATION

Time Elapsed 

(mins)

Time at 75% effective depth (p75)

0.32

Effective depth of Pit

Pit volume between 75% and 25% depths = L x W x ½D

Total volume of pit

17 mins

#N/A

OUTPUT:

GEOLOGY OF TEST SECTION:

#N/A

Proportion of pit volume occupied by gravel solids 0.00

0.32

Effective volume between 75% & 25% depth Vp75-25 = V x Pg

Pit construction

INPUT PARAMETERS:

0.54

0.65

0.65

0.14

0.41

2.60

#N/A

(m/s)

27/04/2023
Tetra Tech

#N/A

784-A096474
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TRIAL PIT ID:

CLIENT:

PROJECT NAME:

PROJECT No:

After BRE Digest 365, Soakaway Design, 2016 Page 1 of 1
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PIT LENGTH (m): 3.00

PIT WIDTH (m): 0.65

PIT DEPTH (m): 2.10

0 0.00 1.600

900 15.00 1.594 (m
3
)

1800 30.00 1.581 (m
3
)

3600 60.00 1.578 (m)

7200 120.00 1.573 (0-1)

10800 180.00 1.602 (m
3
)

14400 240.00 1.606 (m)

18000 300.00 1.603 (m)

21600 360.00 1.308

25200 420.00 1.299 (m
3
)

28800 480.00 1.294 (m
2
)

32400 540.00 1.267

36000 600.00 1.266 (s)

39600 660.00 1.255 (s)

43200 720.00 1.259 (s)

50400 840.00 1.258

57600 960.00 1.223

64800 1080.00 1.184

72000 1200.00 1.191

79200 1320.00 1.192 WATER INPUT: 500L l

86400 1440.00 1.184

SR

Longcross Court, Cardiff, CF24 0AD

Tel: 029 2082 9200

Ap50 x Tp75 - 25

Time for outflow for 75% and 25% effective depth  (Tp75-25)

Environmental Consultancy

Ground Engineering Services

SOAKAWAY TEST - SOIL INFILTRATION RATE/PERMEABILITY CALCULATION

Time Elapsed 

(mins)

Time at 75% effective depth (p75)

0.49

Effective depth of Pit

Pit volume between 75% and 25% depths = L x W x ½D

Total volume of pit

3mins

#N/A

OUTPUT:

GEOLOGY OF TEST SECTION:

#N/A

Proportion of pit volume occupied by gravel solids 0.00

0.49

Effective volume between 75% & 25% depth Vp75-25 = V x Pg

Pit construction

INPUT PARAMETERS:
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After BRE Digest 365, Soakaway Design, 2016 Page 1 of 1
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PIT LENGTH (m): 3.10

PIT WIDTH (m): 0.60

PIT DEPTH (m): 2.50

0 0.00 1.950

900 15.00 1.945 (m
3
)

1800 30.00 1.943 (m
3
)

3600 60.00 1.928 (m)

7200 120.00 1.920 (0-1)

10800 180.00 1.709 (m
3
)

14400 240.00 1.642 (m)

18000 300.00 1.625 (m)

21600 360.00 1.551

25200 420.00 1.537 (m
3
)

28800 480.00 1.516 (m
2
)

32400 540.00 1.243

36000 600.00 1.225 (s)

39600 660.00 1.221 (s)

43200 720.00 1.216 (s)

50400 840.00 1.194

57600 960.00 1.171

64800 1080.00 1.111

72000 1200.00 1.101

79200 1320.00 1.110 WATER INPUT: 500L l

86400 1440.00 1.098

After BRE Digest 365, Soakaway Design, 2016 Page 1 of 1

Maximum potential volume of Water

Level of water in pit at 75% effective depth (p75)

Level of water in pit at 25% effective depth (p25)

Surface area of pit up to 50% effective depth (Ap50)

Time Elapsed 
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Distance to 

water surface 

from ground 

level (m)

Time at 25% effective depth (p25)

SOIL INFILTRATION RATE (f)
Vp75 - 25

Compiled by:
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#N/A
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TRIAL PIT ID:

CLIENT:

PROJECT NAME:

PROJECT No:

Pit construction

INPUT PARAMETERS:
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(m/s)
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OUTPUT:

GEOLOGY OF TEST SECTION:
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Proportion of pit volume occupied by gravel solids 0.00
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Effective volume between 75% & 25% depth Vp75-25 = V x Pg
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The drawings, information and data recorded in this document ("the
information") is the property of Paul Basham Associates.This document

and the information are solely for the use of the authorised recipient
and this document may not be used, copied or reproduced in whole or
part for any purposes other than which it was supplied by Paul Basham

Associates. Paul Basham Associates makes no representation,
undertakes no duty and accepts no responsibilities to any third party

who may use or rely upon this document or the information.

FOR PLANNING

GENERAL NOTES

1. All drawings are to be read in conjunction with the project health and
safety information, including the project hazard log for any identified
potential risks.

2. All works are to be in accordance with the following specifications UON:
2.1. All private external works, including carriageways, shall be per NHBC

Standards Chapter 10 External Works.
2.2. Private drainage shall be per NHBC Standards 5.3 Drainage below

ground.
2.3. Adopted highways shall be per the MCHW and adopted drainage per

SSG Appendix C (DCG).

3. Any variations or discrepancies between these drawings in terms of
dimensions or details should be drawn to the attention of the Architect
and/or the Engineer for clarification.

4. All figured dimensions to be taken in preference to scaled dimensions.
do not scale this drawing.

5. Paul Basham Associates accepts no responsibility for the accuracy of
background information produced by third parties – this must be treated
as indicative only. Third party plans as per the following:

5.1. TOPOGRAPHICAL SURVEY - 26479-200-01-HULBERTROAD AND
A096474 - HULBERT ROAD TOPOGRAPHICAL SURVEY - REV A

               251103 - EXTENDED TOPO BEYOND SITE BOUNDARY

5.2. SITE LAYOUT - 10_11_25 POST PLANNING UPDATE
5.3. TREE PROTECTION PLAN - SJA TCP NL 25022-011

6. The main contractor shall be responsible for the setting out and
accuracy of all dimensions.

7. It is the main contractor’s sole responsibility for ascertaining safe
disposal of any off-site excavated spoil. no claim resulting from
abnormal tip requirements will be entertained.

8. The main contractor to provide and fix suitable bracing and propping for
all elements in the temporary condition during construction stage, such
as to ensure structure stability at all times.

9. This drawing should only be used for construction if the project phase in
the title frame below is shown as “construction”. Paul Basham
Associates take no responsibility for construction works undertaken to
drawings which are not marked under this phase.
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Please be aware the Client is a duty holder under CDM 2015. By default, the client assumes
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In addition to the hazards/risks normally associated with the types of work detailed on this
drawing, note the following significant residual risks. Reference shall also be made to the
Designer Risk Assessment ref: 020.5923.DRA

CONSTRUCTION
1. Connection into live Southern Water foul sewer network - appropriate contractor RAMS
and Southern Water approvals to be in place prior to commencement of works.
2. Live highway - Contractor to implement appropriate traffic management prior to
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Appendix C 



Greenfield runoff rate estimation tool
www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with

Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual C753

(CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be

the basis for setting consents for the drainage of surface water runoff from sites.

Project details
Date

Calculated by

Reference

Model version

Location
Site name

Site location

Site easting

Site northing

Site details
Total site area (ha)

+

–

© OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.

ha

14/05/2025

Ryan Diboll

020.5923

2.0.0

Land West of Hulbert Road

Havant

469501

108165

1

https://www.uksuds.com/
https://www.uksuds.com/
https://www.openstreetmap.org/copyright
https://www.openstreetmap.org/copyright


Greenfield runoff

Method
Method

IH124
My value Map value

SAAR (mm) 761

How should SPR be derived?

WRAP soil type 4

SPR

QBar (IH124) (l/s)

Growth curve factors
My value Map value

Hydrological region 7

1 year growth factor

2 year growth factor

10 year growth factor

30 year growth factor

100 year growth factor

200 year growth factor

Results
Method

Flow rate 1 year (l/s)

Flow rate 2 year (l/s)

Flow rate 10 years (l/s)

Flow rate 30 years (l/s)

Flow rate 100 years (l/s)

Flow rate 200 years (l/s)

Disclaimer
This report was produced using the Greenfield runoff rate estimation tool (2.0.0) developed by HR Wallingford and available at uksuds.com (https://www.uksuds.com/).

The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be found at uksuds.com/terms-conditions

(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate Greenfield runoff rates. The use of these results is the

responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions or any other organisation for the use of these data in the design or operational characteristics of any drainage scheme.

IH124

mm

WRAP soil type

4

l/s

7

l/s

l/s

l/s

l/s

l/s

l/s

761

0.47

5.3

0.85

0.88

1.62

2.3

3.19

3.74

IH124

4.5

4.7

8.6

12.2

17

19.9

https://www.uksuds.com/
https://www.uksuds.com/
https://www.uksuds.com/terms-conditions
https://www.uksuds.com/terms-conditions
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