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 1. INTRODUCTION 

 

 1.1 Project 

Ingent Consulting Engineers have been asked to produce a Flood Risk Assessment to support an Outline 

Planning Application in relation to the proposed residential development at 37 Albion Street, Southwick, 

Brighton, West Sussex, BN42 4DN. 

The development is to comprise of the erection of 32 no. flats [C3] and associated works, following 

demolition of existing commercial building.  (Please refer to Appendix A for the proposed site location 

plan and proposed site layout). The development land is within the red line boundary. 

 

 1.2 Site Location and Characteristics 

The site is located to the west of Southwick, just north of the River Adur. The closest significant water 

feature is the River Adur which is measured as 50m south of the development through third party land.  

The site is bound to the west by new residential flats, to the east by a used car dealer garage and 

forecourt, to the south is Albion Street, and to the north is mature trees which borders the West Coastway 

railway line. 

The land is brownfield, made up completely of existing buildings or hardstanding. 

The existing site falls southerly, either falling into the hardstanding area near the southern boundary or 

exiting the site in the south east corner into Albion Street. There is approximately 0.37m of fall from the 

north west corner to the southern boundary. (See Appendix B for Topographical Survey). 

 

 1.3 Aims and Objectives 

The purpose of this assessment is to review the proposed development and to consider the risk to it of 

flooding, also the effect it may have on existing flood flows and flood storage within adjacent floodplains.  

The risks of flooding and potential impact of alterations to the existing flood flow and storage regime and 

surface run-off characteristics are considered within the scope and parameters set out in the National 

Planning Policy Framework (NPPF) alongside the West Sussex County Council’s “Water. People. 

Places.” guide. Consideration is also given to the ODPM document “Preparing for Floods”. 

The Environment Agency website, flood mapping was accessed for the purpose of this assessment. 

(Please refer to Appendix C for flood mapping data). 
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 2. FLOOD ANALYSIS 

 

 2.1 Flood Level 

The Environment Agency flood mapping that the development site lies in Zone 1, outside any floodplain 

with <1in1,000-year probability of river or sea flooding.  

 

 2.2 Flood Protection 

Although within Flood Zone 1, consideration is also required of the flood risk presented from other 

potential sources such as overland water, groundwater, sewers and retained water features. The site, 

proposed levels and existing topography of the site have been assessed for these threats, such that in 

the event of large storm events, surface water flows would not threaten life or property. A detailed list of 

the flood risks considered is as follows: 

Fluvial Flooding: 

The Environment Agency flood mapping for risk of flooding from reservoirs, rivers or the sea does not 

indicate any major risks to the site or within close proximity of the development site. Therefore, is no 

threat to life or the surrounding areas. 

Groundwater:  

Where the water table rises to such a height where flooding occurs. Most common in low-lying areas 

underlain by permeable ground (aquifers), usually due to extended periods of wet weather. Ground Water 

flooding is not considered to be significant for this development with the existing topographic falls across 

the site. Groundwater Vulnerability Mapping also shows the development to be Medium risk with Soluble 

Rock Risk. 

Surface Water: 

The net rainfall falling on a surface (on or off the site) which acts as runoff having not infiltrated into the 

ground or entered a drainage system. As shown on the appended mapping of flood risk from surface 

water there is a small area of surface water flood risk identified on site in the north-east corner where it 

comes off Victoria Road and through the neighbouring site. There are no areas that would cause concern 

to the site from local areas.  

EA Flood Mapping Continued 

Details of the above three flood risk types have been assessed against the Environment Agency Flood 

Mapping, found on the government’s website. Copies of the mapping can be found within Appendix C 

of this report. 

Sewer & Highway Drains:  

Where the local drainage infrastructure and associated highway drains cannot cope with the capacity and 

intensity of heavy rainfall events. There is a small parcel of highway on Victoria Road which is to the east 

of the development which has a high chance of surface water flooding. 
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Infrastructure Failure:  

Where the existing private drainage infrastructure and features on-site, are unable to convey/attenuate 

the volumes of the rainfall events. Any existing drainage features will either be removed or made 

redundant so there will be no risk of infrastructure failure from the existing network. 

 

 2.3 Extreme Flood Events 

Consideration is given to flood events over and above the 1 in 100-year rainfall event and exceedance 

flow routes assessed. All flows will be directed away from properties with finished floor levels set to a 

minimum of 150mm above ground level, low spots will be designed in the hard standing directed away 

from buildings, ponding will give warning if failure of the drainage system occurs.  

The drainage strategy accommodates all surface water runoff up to 1 in 100-year rainfall event plus 45% 

climate change within the sub-base of parking areas and the proposed attenuation feature utilising the 

car park sub-base. This will be expanded upon further throughout the next section, in particular under 

Section 3.2 Surface Water Strategy.  



2509-1061 – 37 Albion Street, Southwick, Brighton, West Sussex 

 Page 6 

 3. SURFACE WATER DRAINAGE 

 

 3.1 Existing Drainage 

During the design of a surface water drainage strategy for the development, all methods of runoff disposal 

have been considered in the order advised by the LLFA’s design document. 

The LLFA’s guide states the hierarchy for discharge of surface water to be: - 

1. Rainwater Harvesting/Re-Use Onsite.  

2. Shallow infiltration (circa 2.0m, see section on infiltration systems).  

3. Gravity discharge to a watercourse.  

4. Gravity discharge to a surface water sewer/highway drain. 

5. Gravity discharge to a combined sewer. 

Following the above hierarchy for discharge, water re-use could be applied by water butts or similar 

systems, however, as with any harvesting or re-use system; these cannot be associated with attenuation 

reduction and disposal for large rainfall events. In addition to the high costs involved, this form of disposal 

has been discounted. 

BGS mapping suggests that the development sits on a mix of Head-Clay, silt and gravel and soft white 

chalk. It is part of the Polymictic deposit which comprises gravel, sand and clay. There have been no Site 

Investigation Reports undertaken. Due to the Head-clay, silt and gravel mix being deposited by solifluction 

and gelifluction processes, infiltration has not been deemed suitable. This has been confirmed by the 

direct discharge of the new neighboring development into Southern Water assets rather than infiltrating 

to the ground. The neighboring development undertook infiltration testing, with one being located on the 

boundary between the developments. This showed that infiltration is not possible with a rate during Test 

1 of 9.54×10-7. These can be found in Appendix D. It was therefore decided that it was not necessary to 

undertake testing on this development site. 

Mapping services show that there are no existing watercourses within the red line boundary, the closest 

river located 50m away is not deemed suitable due to crossing an existing highway and the Shoreham 

Terminal site. 

There is an existing connection into the Southern Water Surface Water network, brownfield run off 

calculations indicate an existing run off rate of 13.9l/s during the 1 in 1 year storm event, 54.6l/s during 

the 1 in 30 year storm event, and 66.9l/s during the 1 in 100 year storm event. As can be seen below 

using the MRM method with the full existing site being hardstanding. 
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Figure 1 – Existing Surface Water brownfield discharge rate (Causeway Flow+ Software) 

 3.2 Site Analysis and Surface Water Strategy 

From the site analysis, there is presently 1306.8m2 of existing buildings and concrete forecourt picked up 

by the topographical survey across the development site, which post development the total impermeable 

area will decrease to approximately 1150.5m2. 

The proposed drainage strategy is to capture rainfall landing on the roofs by downpipes and connecting 

into the sub-base of the permeable car parking. Rainfall landing on the permeable surfaced car park 

captured within the sub-base, there are perforated pipes which will convey through the network to the 

flow control chamber. The water will then back up into the Type 3 sub-base until discharging into a 

Southern Water surface water sewer. These drainage principles have been proposed as they match the 

granted planning permission for the adjacent site. A Section 106 application is required at detailed design 

stage in order to connect into the Southern Water sewer. The existing connection will not be reused due 

to the outfall location on site; therefore, a new connection is required. 

The proposed permeable surfaced car park will allow for sufficient water quality treatment prior to entering 

the surface water piped network. A flow control device will be installed over the outlet to restrict the 

discharge to 1l/s. This has been deemed a suitably low discharge rate whilst allowing a small enough 

orifice size on the flow control to not block too easily. The 1-year Greenfield Runoff Rate is 0.1l/s which 

has been deemed as requiring an orifice size too small for maintenance, a copy of the greenfield runoff 

calculations can be found within Appendix E. All design rainfall events, inclusive of climate change 

(45%). The modelling has been designed using a CV of 1 and using FEH 2022 rainfall data. The 1l/s 

discharge rate has been used to size the required attenuation and discharge into the Southern Water 

system. 

Figure 2 below highlights the estimated storage required for all storms up to and including the 1 in 100-

year rainfall event plus an allowance of 45% for climate change. The proposed attenuation in the sub-

base has been designed accordingly to allow for the below suggested volume. 

Any existing surface water flooding within the red line boundary will be dealt with wholly within the new 

drainage system. 
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Figure 2 – Proposed Surface Water Attenuation – Quick Storage Estimate (Causeway Flow+ Software) 

Ingent have produced a strategic surface water drainage layout drawing to highlight the aforementioned 

details as well as a SuDS construction details drawing. Both drawings produced to support this report 

can be found within Appendix F and the simulation files/calculations can be found within Appendix G.  

 

 

 3.3 SuDS Pillars 

We have considered the four pillars of SuDS in relation to this development as such: 

Water Quantity 

All captured rainfall will be accommodated within the sub-base of the permeable surfaced parking, and 

within the piped drainage network to the final discharge point. 

Water Quality 

Water quality treatment for rainwater captured within the private trafficked hardstanding areas will be by 

way of the sub-base below the permeable surfaces this provides a sufficient source of treatment prior to 

discharge. 

Amenity 

The permeable paved areas do not bring any amenity benefits; however, they do not take any amenity 

area away from what has been provided by the use of above ground features. Above ground features 

would have been preferable but due to lack of available space, these were discounted. 

Biodiversity 

The development will have soft landscaping in corners of the car parking areas and by the front of the 

building. This is an improvement from existing where there is no soft landscaping.   
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 4. FOUL WATER DRAINAGE 

 

 4.1 Existing Drainage 

It is understood that there is an existing private foul water system that drains from the existing property 

and forecourt out to a Southern Water owned sewer within Albion Street. 

 

 4.2 Foul Water Strategy 

It is understood the adjacent development has a new connection into the existing Southern Water owned 

sewer in Albion Street. The proposals for this development will also connect into the existing sewer, this 

may follow different routing to that of the existing connection, however, the proposed route will follow the 

same principles. A Section 106 application to Southern Water will be required at the detailed design 

stage.  
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 5. CONCLUSION AND RECOMMENDATIONS 

 

The proposed development has been assessed for the risk to the site from fluvial flooding in accordance 

with the guidelines of the NPPF. Assessment has also been made of the impact of the proposed 

development on the existing floodplain storage at this location, and of the risk of pluvial flooding from 

storm water contribution from the development exacerbating downstream flooding, as directed by the 

guidance. 

The development site has been found to lie within Flood Zone 1 and is therefore not considered to be at 

risk from fluvial flooding. Other sources of flooding have similarly been assessed and found to pose no 

minor threat to development on the site. 

The development site does not affect any flood storage. The peak surface water runoff rate leaving the 

site will be captured via permeable surfacing and rainwater pipes, storing within the permeable surfacing 

sub-base, before discharging treated water at 1l/s for all rainfall events up to and including the design 

event plus climate change, to the existing Southern Water surface water network. 

It is considered from this assessment that the level of risk of flooding to and from the proposed 

development is of an acceptable level and in keeping with current policy. 
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APPENDIX A – SITE LAYOUT 
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APPENDIX B – TOPOGRAPHICAL SURVEY  
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APPENDIX C – EA FLOOD MAPPING  
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APPENDIX D – ADJACENT SITE INFILTRATION TESTING  
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Monitoring wells were installed in WS1, WS3 and WS7. The installations were generally sealed 

through the Made Ground with the response zone in the Head Deposits. The pipework comprised 

50mm diameter HDPE, sealed using hydrated bentonite pellets and the response zone comprised 

slotted pipework with 10mm pea shingle filter pack. 

 

4.2  Soils Encountered 

 

Generally, the investigation confirmed the anticipated geological succession, comprising Head 

Deposits; over Tarrant Chalk Member. Engineering logs are provided as Appendix C. 

 

Made Ground is described on logs for WS3, WS4, WS5, WS6, WS7, and WS8 to a maximum depth of 

1.40 m below ground level (bgl) and generally comprised reworked clay with brick and concrete 

fragments. Ashy material is described on logs for WS5, WS7 and WS8. 

 

A summary of the encountered conditions is presented below.  

 

Base Depth 

Ranges m 

Strata Summary description 

0.05 Hardstanding Paving slab identified in two locations WS3 and WS4. 

0.20 Topsoil Grass over brown clayey loam with fine to medium sub-

rounded flint gravels and rootlets were identified in WS5, WS7 

and WS8. 

0.70 to 1.40 Made Ground Made Ground was identified in all locations with base depths 

ranging from 0.70 m (WS4) to 1.40 m (WS1 and WS7, 

respectively). The unit is typically described as brown gravelly 

CLAY to brown sandy gravelly CLAY. Gravels are described as 

fine to coarse subrounded flint with occasional brick and 

concrete gravels. 

2.10 to 5.00 Head 

Deposits  

Head Deposits were identified in all locations and were 

typically described as follows: 

 

Firm to stiff dark brown to yellowish brown sandy gravelly 

CLAY. Gravels of fine to coarse subrounded flint and 

calcareous material. 

 

Stiff to firm yellowish brown to orangish brown gravelly CLAY. 

Gravels are fine to coarse flint. Occasional flint cobbles are 

recorded. 

 

Yellowish brown clayey GRAVEL. Gravels are fine to medium 

flint. 

+5.00 Tarrant Chalk 

Member 

Chalk deposits were only encountered in two locations, 

namely WS1 and WS8. The stratum was described as cream, 
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Base Depth 

Ranges m 

Strata Summary description 

sandy gravelly silt. Structureless CHALK (grade Dm). Gravels 

are weak, low density. 

 

The identification of materials encountered as specific geological strata is tentative and should be 

used as a guide, and interpolation between or below investigation points should be treated with 

caution. 

 

4.2.1  Roots and Rootlets  

 

Rootlets were recorded in the following locations  

 

Position  Roots Rootlets 

WS5 - 0.0-0.20 m fine rootlets 

WS7 - 0.0-0.20 m fine rootlets 

WS8 - 0.0-0.20 m fine rootlets 

 

4.2.2  Field Evidence of Contamination  

 

No evidence of possible soil contamination (such as staining, malodours, or brightly coloured soils) 

was identified in the field.  

 

4.3  Groundwater  

 

Groundwater was not encountered during excavation of any of the investigative positions. However, 

during the post ground investigation monitoring visits groundwater was encountered in the three 

monitoring wells and the results are summarised in the following table. Monitoring records are 

provided in Appendix D. 

 

Date Depth (m bgl) 

 WS1 (4.80) WS3 (5.00) WS7 (5.00) 

18/04/18 4.00  4.20  Not accessible 

26/04/18 4.18  4.34 4.46 
Values in brackets correspond to the base depth of standpipe 

 

On the second monitoring visit all wells were purged ‘dry’ and left to recover. Slow recharge rates 

were noted in WS3 and WS7 with in sufficient water remaining in the wells to collect a sample from. 

On the basis of the limited water in boreholes following purging and relatively low recharge rates 

recorded groundwater samples were not collected for laboratory analysis. 

 

Due to the proximity to Shoreham Harbour it is likely that groundwater is influenced by tidal 

variation. 
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5.0  CONCEPTUAL SITE MODEL 

 

5.1  General  

 

A preliminary geo-environmental Conceptual Site Model (CSM) was formulated for the site based on 

the desk study, site walkover, site investigation and in light of the proposed development. The model 

may require revision where the development proposals differ and should be reviewed in light of any 

additional data or where unexpected conditions are encountered.  

 

The model has been designed primarily in accordance with established procedures in BS5930, 

BS10175, CLR11, and also ISO/CD 21365 (Soil quality - Guidance on establishing conceptual site 

models for potentially contaminated sites). In accordance with best practice, the model has been 

used to identify possible contamination risks following a source-pathway-receptor (‘SPR’) approach. 

 

5.2  Site Setting 

 

Based on the ground conditions revealed the following generalised soil and groundwater model is 

summarised: 

 

Strata Base depths 

(m) 

Soil types Groundwater  

(m bgl) 

Made Ground 0.70 to 1.40 Generally gravelly CLAY with 

brick and concrete gravels, 

ash was identified in two 

locations 

- 

Head Deposits 2.10 to 5.00 Firm to stiff gravelly CLAY or 

Clayey GRAVEL 

4.20 to 4.46  

Tarrant Chalk 

Member 

+5.00 Chalk putty (Grade Dm) 4.00 to 4.18 

 

5.3 Potential Sources  

 

Identified sources of possible contamination arising in soils on site are summarised on the following 

table.  

 

Source Description Contaminants 

Made Ground Made Ground exists across the site 

Fill may also occur under buildings 

and hardstanding etc. The 

provenance of such materials is 

unknown and may be contaminated. 

Wide range of possible metals, non-

metals, organic contaminants, 

asbestos, etc.  
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Figure No.

LS3528.WS1

1:50 LS

Albion Street, Southwick 

Richard Gillam 

A&A

LS3528

WS1

Number

Southeast corner of site
12/04/2018

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Drive-in Windowless Sampler

(0.20) Dark brown sandy gravelly CLAY. Gravel comprises 
fine to medium subrounded flint (TOPSOIL)  0.20

(1.20)

Brown very gravelly CLAY Gravel comprises fine to 
medium subrounded flint (MADE GROUND)

  1.40

(0.90)

Dark brown sandy gravelly CLAY. Gravel comprises 
fine to coarse subrounded flint and calcareous 
gravels (HEAD DEPOSITS)

  2.30

(0.40)
Yellowish brown clayey GRAVEL comprising fine to 
medium subrounded flint (HEAD DEPOSITS)

  2.70

(1.20)

Greyish brown very silty slightly gravelly CLAY. 
Gravel comprises fine to medium subrounded flint 
and chalk gravels (HEAD DEPOSITS)

  3.90
(0.20) Yellowish brown clayey GRAVEL comprising fine to 

medium subrounded flint (HEAD DEPOSITS)  4.10

(0.90)

Structureless CHALK comprised of cream sandy 
gravelly silt. Gravels are weak, white with frequent 
black specks and angular. (Grade Dm) (TARRANT 
CHALK MEMBER)

  5.00
Complete at 5.00m

GROUNDWATER: None encountered
CASING: No casing used.

PID = 0.1 ppm0.20 ES

INSTALLATION: 50mm diameter HDPE standpipe to 5.0m; plain casing to 1.0m, slotted response zone 1.0mm to 4.0m. 
BACKFILL: Bentonite sealing pellets to 1.0m. 10mm washed pea gravel filter pack 1.0m to 4.0m. 

0.50 ES

1.00 ES

PID = 0.0 ppm1.50 ES

1/1
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Figure No.

LS3528.WS2

1:50 LS

Albion Street, Southwick 

Richard Gillam 

A&A

LS3528

WS2

Number

Northeast corner of site
13/04/2018

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Borehole excavated using a 
hand auger 

(0.20) Dark brown sandy gravelly CLAY. Gravel comprises fine to 
medium subrounded flint (TOPSOIL)  0.20

(0.70)
Brown slightly sandy gravelly CLAY. Gravel comprises fine to 
coarse subrounded flint and chalk gravels (HEAD 
DEPOSITS)

  0.90

(1.20)

Orangish brown sandy gravelly CLAY.  Gravel comprises fine 
to coarse subrounded flint and chalk gravels (HEAD 
DEPOSITS)

Becoming very gravelly 
Refusal at 2.10m

  2.10

Terminated at 2.10m

GROUNDWATER:  None encountered

PID = 0.0 ppm0.15 ES

CASING: No casing used. 
INSTALLATION: None
BACKFILL: Backfilled with arisings 

PID = 0.0 ppm0.50 ES

0.70 ES

1/1
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Figure No.

LS3528.WS3

1:50 LS

Albion Street, Southwick 

Richard Gillam 

A&A

LS3528

WS3

Number

Southwest corner of site
12/04/2018-
13/04/2018

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Drive-in Windowless Sampler

Paving slab (MADE GROUND)
  0.05

Ballast (MADE GROUND)

  0.10(0.20)

Firm dark brown sandy gravelly CLAY. Gravel 
comprises fine to medium sized brick and concrete 
fragments (MADE GROUND)

  0.30

(0.80)

Reworked firm brown sandy CLAY with occasional 
fine to medium brick, concrete and flint gravel 
(MADE GROUND)

  1.10

(0.80) Firm dark brown gravelly CLAY. Gravel comprises 
fine to medium subrounded flint (HEAD DEPOSITS)

  1.90

(3.10)

Stiff yellowish brown gravelly CLAY. Gravel 
comprises fine chalk gravels and fine to medium 
flint. (HEAD DEPOSITS)

  5.00
Complete at 5.00m

BACKFILL: Bentonite sealing pellets to 1.0m. 10mm washed pea gravel filter pack 1.0-5.0m. 
INSTALLATION: 50mm diameter HDPE standpipe to 5.0m; plain casing to 1.0m, slotted response zone 1.0m to 5.0m 

0.20 ES

CASING: No casing used.
GROUNDWATER: None Encountered

0.50 ES

PID = 0.0 ppm1.20 ES

1/1
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Figure No.

LS3528.WS4

1:50 LS

Albion Street, Southwick 

Richard Gillam 

A&A

LS3528

WS4

Number

Northwest corner of site
12/04/2018-
13/04/2018

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Borehole excavated using a 
hand auger 

Paving slab (MADE GROUND)
  0.05

Ballast (MADE GROUND)

  0.10

(0.60)

Reworked firm brown sandy CLAY with occasional fine to 
medium brick, concrete and flint gravel (MADE GROUND)  0.70

(0.50) Firm dark brown gravelly CLAY. Gravel comprises fine to 
medium subrounded flint (HEAD DEPOSITS)

  1.20

(0.90)

Stiff yellowish brown gravelly CLAY. Gravel comprises fine 
chalk gravels and fine to medium flint. (HEAD DEPOSITS)

Refusal at 2.10m
  2.10

Terminated at 2.10m

GROUNDWATER:  None encountered

PID = 0.0 ppm0.15 ES

CASING: No casing used.
INSTALLATION: None
BACKFILL: Backfilled with arisings

0.50 ES

PID = 0.0 ppm0.70 ES

1/1
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Figure No.

LS3528.WS5

1:50 LS

Albion Street, Southwick 

Richard Gillam 

A&A

LS3528

WS5

Number

Centre of site
12/04/2018-
13/04/2018

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Drive-in Windowless Sampler

(0.20) Grass over dark brown clayey loam with occasional fine to 
medium subrounded flint gravel and rootlets (TOPSOIL)  0.20

(0.60) Soft orange and brown mottled reworked sandy gravelly 
CLAY with rare fine brick. Frequent chalk fragments and ash. 
(MADE GROUND)

  0.80

(1.80)

Soft to firm orange and brown gravelly CLAY. Gravel 
comprises fine to medium subrounded flint (HEAD 
DEPOSITS)

  2.60

(2.40)

Firm yellow and brown very gravelly CLAY. Gravel comprises 
fine to coarse subangular flint gravel and fine to medium 
chalk gravels. (HEAD DEPOSITS)

  5.00
Complete at 5.00m

BACKFILL: Backfilled with arisings

0.15 ES

INSTALLATION: None
CASING: No casing used.
GROUNDWATER:  None encountered

0.50 ES

PID = 0.0 ppm0.80 ES

PID = 0.0 ppm1.00 ES

1/1
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Figure No.

LS3528.WS6

1:50 LS

Albion Street, Southwick 

Richard Gillam 

A&A

LS3528

WS6

Number

North side of site
12/04/2018-
13/04/2018

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Borehole excavated using a 
hand auger 

(0.20) Dark brown sandy gravelly CLAY. Gravel comprises fine to 
medium subrounded flint (TOPSOIL)  0.20

(0.50) Firm brown sandy CLAY with occasional fine to medium 
brick, concrete and flint gravel (MADE GROUND)

  0.70

(1.20)

Firm dark brown gravelly CLAY. Gravel comprises fine to 
medium subrounded flint (HEAD DEPOSITS)

  1.90

(0.80)

Orangish brown sandy gravelly CLAY.  Gravel comprises fine 
to coarse sized subrounded flint and chalk gravels (HEAD 
DEPOSITS)

Refusal at 2.70m
  2.70

Terminated at 2.70m

GROUNDWATER:  None encountered

PID = 0.0 ppm0.15 ES

CASING: No casing used.
INSTALLATION: None
BACKFILL: Backfilled with arisings

PID = 0.0 ppm0.50 ES

PID = 0.0 ppm0.80 ES

1/1
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Figure No.

LS3528.WS7

1:50 LS

Albion Street, Southwick 

Richard Gillam 

A&A

LS3528

WS7

Number

North side of site
12/04/2018-
13/04/2018

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Drive-in Windowless Sampler

(0.20) Grass over dark brown clayey loam with occasional 
fine to medium subrounded flint gravel and rootlets 
(TOPSOIL)

  0.20

(1.20)

Soft dark brown sandy gravelly CLAY with rare fine 
brick. Frequent chalk fragments and ash. (MADE 
GROUND)

  1.40

(1.90)

Soft to firm orange and brown gravelly CLAY. 
Gravel comprises fine to medium subrounded flint 
(HEAD DEPOSITS)

  3.30

(1.70)

Firm yellow and brown very gravelly CLAY. Gravel 
comprises fine to coarse subangular flint gravel 
and fine to medium chalk gravels.(HEAD 
DEPOSITS)

  5.00
Complete at 5.00m

BACKFILL: Bentonite sealing pellets to 1.0m. 10mm washed pea gravel filter pack 1.0m to 4.0m.

PID = 0.0 ppm0.15 ES

INSTALLATION: 50mm diameter HDPE standpipe to 5.0m; plain casing to 1.0m, slotted response zone 1.0mm to 4.0m.
CASING: No casing used.
GROUNDWATER: None encountered

0.50 ES

PID = 0.0 ppm1.00 ES

1.50 HP 75kPa
1.50 ES

2.00 HP 25kPa

2.50 HP 25kPa

3.00 HP 25kPa

3.50 HP 150kPa

4.00 HP 100kPa

4.50 HP 175kPa

5.00 HP 100kPa

1/1
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Figure No.

LS3528.WS8

1:50 LS

Albion Street, Southwick 

Richard Gillam 

A&A

LS3528

WS8

Number

Centre of site
12/04/2018-
13/04/2018

Produced by the GEOtechnical DAtabase SYstem (GEODASY) (C) all rights reserved

Dimensions

Water
Depth
(m)

Field Records

Excavation Method

Drive-in Windowless Sampler

(0.20) Grass over dark brown clayey loam with occasional fine to 
medium subrounded flint gravel and rootlets (TOPSOIL)  0.20

(0.70)
Soft dark brown sandy gravelly CLAY with rare fine brick. 
Frequent calcareous fragments and ash. (MADE GROUND)

  0.90

(1.90)

Soft to firm orange and brown gravelly CLAY. Gravel 
comprises fine to medium subrounded flint (HEAD 
DEPOSITS)

  2.80

(2.20)

Structureless CHALK comprised of cream sandy gravelly 
silt. Gravels are weak, white with frequent black specks and 
angular. (Grade Dm) (TARRANT CHALK MEMBER)

  5.00
Complete at 5.00m

GROUNDWATER:  None encountered

PID = 0.0 ppm0.15 ES

CASING: No casing used.
INSTALLATION: None
BACKFILL: Backfilled with arisings

0.50 ES

PID = 0.0 ppm1.00 ES

1/1
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This classification utilises the following guidance and legislation:
WM3 - Waste Classification - May 2015
CLP Regulation - Regulation 1272/2008/EC of 16 December 2008
1st ATP - Regulation 790/2009/EC of 10 August 2009
2nd ATP - Regulation 286/2011/EC of 10 March 2011
3rd ATP - Regulation 618/2012/EU of 10 July 2012
4th ATP - Regulation 487/2013/EU of 8 May 2013
Correction to 1st ATP - Regulation 758/2013/EU of 7 August 2013
5th ATP - Regulation 944/2013/EU of 2 October 2013
6th ATP - Regulation 605/2014/EU of 5 June 2014
WFD Annex III replacement - Regulation 1357/2014/EU of 18 December 2014
Revised List of Wastes 2014 - Decision 2014/955/EU of 18 December 2014
7th ATP - Regulation 2015/1221/EU of 24 July 2015
8th ATP - Regulation (EU) 2016/918 of 19 May 2016
9th ATP - Regulation (EU) 2016/1179 of 19 July 2016
10th ATP - Regulation (EU) 2017/776 of 4 May 2017
POPs Regulation 2004 - Regulation 850/2004/EC of 29 April 2004
1st ATP to POPs Regulation - Regulation 756/2010/EU of 24 August 2010
2nd ATP to POPs Regulation - Regulation 757/2010/EU of 24 August 2010
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APPENDIX E – GREENFIELD RUNOFF CALCULATIONS  

  



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 (British National Grid)

Site northing (British National Grid)

Site details
Total site area (ha)

+

–

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

ha

12/12/2025

Rachel Park

2509-1061

2.2.2

37 Albion Street

Southwick

523817

104997

0.1307

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


Greenfield runoff

Method
Method

FEH statistical (2025)
My value Map value

SAAR9120 (mm)

BFIHOST19scaled

QMed-QBar conversion 1.136

QMed (l/s)

QBar (FEH statistical 2025) (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)

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal

place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.01 l/s are reported as 0.01 l/s.

Disclaimer
This report was produced using the Greenfield runoff rate estimation tool (2.2.2) 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.

FEH statistical (2025)

mm

l/s

l/s

7

l/s

l/s

l/s

l/s

l/s

l/s

787

.865

1.136

0.1

0.1

0.85

0.88

1.62

2.3

3.19

3.74

FEH statistical (2025)

0.1

0.1

0.2

0.2

0.3

0.4

https://www.uksuds.com/
https://www.uksuds.com/
https://www.uksuds.com/terms-conditions
https://www.uksuds.com/terms-conditions
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SURVEY. IL TO BE CONFIRMED. CLASH DETECTION REQUIRED FOR 
CROSSING PIPES. AGREEMENT WITH SOUTHERN WATER REQUIRED.

SURFACE WATER CONNECTION ASSUMED TO BE CONFIRMED VIA SURVEY. 
IL TO BE CONFIRMED. AGREEMENT WITH SOUTHERN WATER REQUIRED.

PERFORATED PIPE TO CATCH THE WATER AND TRANSPORT INTO THE DRAINAGE NETWORK. 

PERMEABLE PAVING STORAGE PROVIDED IN LINED SUB-BASE
DESIGNED FOR 1IN100yr+45%CC
IMPERMEABLE AREA 0.115HA
0.660mm OF TYPE 3 STONE TO PROVIDE 103m³ STORAGE.
30% VOIDS
LEVELS ALONG BASE TO FALL MINIMUM 1:40 TO THE PERFORATED PIPE.
LINED IN AN IMPERMEABLE LINER.
STORAGE DOES NOT TAKE INTO ACCOUNT THE BUILD UPS FOR THE PERMEABLE PAVING.

HYDROBRAKE FLOW CONTROL CHAMBER RESTRICTING ALL FLOWS UP TO 1in100yr+45%CC TO 1L/S RATE

EXISTING DRAINAGE AND SERVICES TO BE CONFIRMED 
AS REDUNDANT AND GRUBBED OUT OR REMOVED.

ASSUMED FFL. TO BE CONFIRMED.

GENERAL
1. DO NOT SCALE THIS DRAWING. ALL DIMENSIONS ARE IN METRES 
UNLESS OTHERWISE NOTED. ANY DISCREPANCIES ARE TO BE 
RECORDED AND REPORTED TO THE ENGINEERS IMMEDIATELY.

2. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL OTHER 
ENGINEERS AND ARCHITECTS DRAWINGS AND THE SPECIFICATION.

3. ANY EXISTING DETAILS WHICH ARE SHOWN ON THIS DRAWING ARE 
FOR GUIDANCE ONLY AND ARE TO BE CHECKED ON SITE BY THE 
CONTRACTOR. ANY VARIATIONS ARE TO BE RECORDED AND REPORTED 
TO THE ENGINEER IMMEDIATELY.

NOTES
1. THE SURFACE WATER NETWORK HAS BEEN DESIGNED TO 
ACCOMMODATE A 1IN100YR STORM EVENT TO INCLUDE 45% CLIMATE 
CHANGE. 

2. ALL ADOPTABLE SURFACE WATER SEWERS WITHIN ADOPTABLE 
HIGHWAYS ARE TO BE A MINIMUM OF 225MM.

3. ALL SEWER WORKS FOR THE WATER AUTHORITY ARE TO BE IN 
ACCORDANCE WITH `SEWERAGE SECTOR GUIDANCE APPENDIX C' DESIGN 
AND CONSTRUCTION GUIDANCE VERSION 1.0 25TH OCTOBER 2019 AND 
ANY ADDENDUM THEREAFTER.

4. ALL PRIVATE CONNECTIONS TO ADOPTABLE SEWERS SHOULD BE A 
MINIMUM OF 100MM DIAMETER (FOUL) & 150MM DIAMETER (SURFACE) 
MADE IN VITRIFIED CLAY CONNECTING SOFFIT TO SOFFIT.

5. THIS DRAWING IS FOR INTENDED FOR STRATEGY PURPOSES ONLY 
TO ASSIST AND INFORM IN OUTLINING THE INITIAL CONCEPTS AND 
FEASIBILITY OF THE SCHEME, ANY DETAILS OR INFORMATION ON THIS 
DRAWING ARE SUBJECT TO CHANGE.
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AND CONSTRUCTION GUIDANCE VERSION 1.0 25TH OCTOBER 2019 AND 
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Flow+ v16.0 Copyright © 1988-2025 Causeway Technologies Ltd

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
100
45
1.000
5.00
30.00
50.0

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
1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Invert
Level
(m)

1
AƩenuaƟon
3

0.115 5.00 4.840
4.840
4.660

1500
1200
1200

0.011
42.152
68.406

82.776
69.398
60.702

0.705
0.900
0.997

4.135
3.940
3.663

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 44.214 226.7 300 Circular 4.840 4.135 0.405 4.840 3.940 0.600

1.000 1 1500 Manhole Adoptable AƩenuaƟon 1200 Manhole Adoptable

1.001 27.657 99.8 150 Circular 4.840 3.940 0.750 4.660 3.663 0.847

1.001 AƩenuaƟon 1200 Manhole Adoptable 3 1200 Manhole Adoptable

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

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

30
100

35
45

0
0

0
0

Node AƩenuaƟon Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
3.940
0.700
1.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0051-1000-0700-1000
0.075
1200



Ingent ConsulƟng Engineers
Unit 8 Opus Park,
Old Ipswich Road, Claydon,
IP6 0FU

File: 2509-1061 - IniƟal Drainage Calcs.pfd
Network: Storm Network
Rachel Park
17/12/2025

Page 2
2509-1061
37 Albion Street, Southwick
Brighton, West Sussex
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Node AƩenuaƟon 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)

3.940
1080

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 521.0 521.0 0.660 521.0 574.4 0.661 0.0 574.4
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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 DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

480 minute summer 1 480 4.391 0.256 12.4 0.4520 0.0000 OK

480 minute summer 1 1.000 AƩenuaƟon 12.4 0.692 0.169 2.9714

480 minute summer AƩenuaƟon 480 4.391 0.451 12.4 70.9590 0.0000 SURCHARGED

480 minute summer AƩenuaƟon 1.001 3 1.0 0.544 0.056 0.0509 89.2

30 minute summer 3 31 3.687 0.024 1.0 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.83%

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 DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 11 4.596 0.461 100.5 0.8141 0.0000 FLOOD RISK

15 minute summer 1 1.000 AƩenuaƟon 99.5 1.796 1.354 2.5533

720 minute winter AƩenuaƟon 690 4.595 0.655 7.8 103.1365 0.0000 FLOOD RISK

720 minute winter AƩenuaƟon 1.001 3 1.0 0.544 0.056 0.0509 112.6

15 minute summer 3 17 3.687 0.024 1.0 0.0000 0.0000 OK
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