






















 

 

APPENDIX O: Exceedance Flow Plan  
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This consultation has been primarily informed by the NSfS and The SuDS Manual.  
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☒ Landscaping officer (proposed trees and landscaping)  

☒ Tree officer (existing trees)  

☐ Environment Agency (main rivers and fluvial/tidal flood risk, River Arun internal drainage board, 

groundwater source protection zones) 

☐ Southern Water (foul drainage and surface water disposal to public sewer network/groundwater source 

protection zones)  

☐ Portsmouth Water (groundwater source protection zones)  

☒ Lead local flood authority (all other sources of flooding and ordinary watercourses)  

☐ Other:  Specify ……………………… 

☐ None 
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details on flow direction, 
conditions, existing culverts 
etc… of the watercourse 
immediate downstream of 
the proposed point of 
discharge 

Survey. From here, the 
water flows west to the Rife.  
The ditch levels are 
contained within the  
Topographic Survey in 
Appendix C of the Technical 
Note provided. Paragraphs 
2.8 and 2.9, and Figures 2.2, 
2.3 and 2.4 in the updated 
Technical Note illustrate the 
existing drainage 
arrangement. Paragraph 2.9 
also provides a commitment  
to clearing the ditches and 
culverts within Bargate’s 
control (within ecological 
and arboriculture 
constraints) prior to starting 
on site. 

presence of the existing 
culvert please provide 
further details of its 
existing condition 
(CCTV survey) and any 
proposed remedial 
works etc… that may be 
required to this existing 
culvert as it is critical to 
ensuring the adequate 
operation of the onsite 
surface water system 

Appendix U of the 
Technical Note.  
 
The existing culvert 
contains a large 
displaced joint, and as a 
result is proposed to be 
replaced as part of the 
works, as detailed in 
Appendix W.  
 
 

3.  Please provide further details 
on the contributing area 
catchment plan. Specifically 
provide a breakdown on 
which areas enter in specific 
pipes/manholes and making 
clear references to the pipe 
numbers/manholes on the 
plans and supporting 
calculations 

This is now included in 
Appendix G within the  
updated Technical Note. 

Thank you item now 
closed 

Comment closed.  

4.  Please provide details on 
how the first 5mm of rainfall 
is intercepted for the majority 
of rainfall events 

Firstly, it should be noted 
that there are several 
notable constraints at this 
site.  
Namely the existing 
Southern Water rising main 

Thank you for providing 
the additional 
clarification. Please note 
though that Standard 2 
highlights that lined 
permeable paving will 
not be deemed to 

Thanks for the 
comments.  
 
A separate note has been 
provided on this point in 
Appendix X of the 
Technical Note to outline 
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running through the centre 
of the site,  
and the high groundwater 
levels which preclude the 
use of infiltration drainage, 
and require drainage 
features to be lined to 
prevent groundwater 
ingress. The design 
proposals include the 
following:  
 
Permeable Paving  
All roads and driveways that 
can be permeable paving / 
porous asphalt have  
been proposed as such. The 
only roads that are not 
proposed as permeable 
paving / porous asphalt are 
the roads with the existing  
 
Southern Water Rising Main 
beneath them.  
 
As outlined in the National 
SuDS Standards  
(released 30th July 2025) 
permeable paved surfaces 
whether lined or unlined 
meet the interception 
drainage requirement. 
Where they drain additional 
surfaces (as they do in this 
instance by draining the 
plots) additional  

comply where additional 
areas drain into the 
permeable paving. 
Based on the review of 
the plot drainage 
drawings it appears that 
roof drawing is 
discharging into the 
permeable paving sub-
base. Further details on 
the design of the 
detention basins 
effectiveness on 
intercepting the rainfall 
needs to be provided 

the position in terms of 
Outline Planning 
Approvals and associated 
FRA and site constraints. 
 
The note works through 
the various features that 
the National SuDS 
Standards suggests can 
provide interception 
drainage and explains the 
features included, and 
where they haven’t been 
included explains why.  
 
The Note also explains 
the design features of the 
detention basin that 
assist in its effectiveness 
in intercepting the rainfall.  
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downstream interception 
features are required (details 
provided below). 
  
Conveyance Swale  
The main spine road through 
the centre of the site drains 
to an under drained swale,  
which also collects the water 
from many of the porous 
surfaces. The longitudinal 
gradient of the conveyance 
swale is <1in100 and with 
the underdrain has 500mm 
of suitable base material. 
Therefore, the conveyance 
swale meets the 
requirement for interception 
drainage as outlined in 
National SuDS Standards 
whether lined or  
unlined.  
 
Detention Basins  
Finally, there are 2no 
detention basins that store 
water prior to discharging to 
the existing ditch network. 
These are lined, however there 
will be some losses through 
evaporation and into the soil 
beneath.  
 

Summary  



 

10 
 

In summary, the porous 
paving, under drained swales 
and detention basins proposed 
extensively throughout the 
development proposals 
provide the interception 
drainage in accordance with 
the National SuDS standards. 

5.  The peak discharge from the 
site is proposed to be at the 
Qbar rate which the 
designers have based on the 
scheme at outline stage. The 
site layout and contributing 
area has changed since the 
outline scheme and the 
updated greenfield run-off 
calculations need to be 
provided reflective of the 
proposed schemes 
contributing area.  

In the Flood Risk 
Assessment that 
accompanied the Outline 
Planning Application, the 
QBAR greenfield runoff 
rates  
were calculated based on 
the following (refer to Page 
27 of Appendix N in the 
Technical  
Note):  
 
Site Area = 4.91ha  
Developable Area = 2.95ha  
Impermeable Area = 55% 
(1.63  
hectares+10% urban creep 
= 1.78 hectares)  
It should also be noted that 
the proposed  
calculations undertaken at 
the Outline  
Planning Stage included a 
climate change  
allowance of 40%  
The greenfield runoff rates 
were therefore  

Thank you for providing 
the clarification. Item 
now closed 

Comment closed.   



 

11 
 

based on an impermeable 
area of 1.78  
hectares, which provided the 
5.08l/s peak  
discharge rate.  
The total hardstanding area 
when the  
Reserved Matters Layout is 
measured  
accurately is 2.18 hectares. 
With the above in mind 
using the measured  
hardstanding areas would 
increase the flow  
rate by over 20%.  
These parameters were 
discussed with the  
Client Team, and it was felt 
that as this is an  
Appeal Site, it was in the 
spirit of the appeal  
to continue with the 
previously agreed flow  
rates (20% lower than by 
recalculating) and  
the most up to date climate 
change  
allowances (45% rather than 
40%), which  
provides a further benefit 
over what was  
previously agreed. 

6.  Please provide buoyancy 
calculations to demonstrate 
that the proposed mitigation 
measures in the details 

The filter drains proposed 
beneath the  
attenuation basin liners 
intercept and remove  

Whilst we appreciate 
that filter drains are 
being proposed beneath 
the basin to reduce 

A Hydrogeological 
assessment to determine 
groundwater flows based 
on the surface area of the 
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provided are adequate to 
counter the potential uplift 
forces from the shallow 
groundwater 

groundwater beneath the 
liner preventing it  
building up and causing 
hydrostatic pressure  
/ uplift.  
The groundwater is 
therefore removed and  
there is no hydrostatic 
pressure / uplift to the  
liner. 

hydrostatic pressure, 
there needs to be further 
design details provided 
to support this 
approach. i.e. 
hydrogeological 
assessment to 
determine existing 
groundwater flows 
(assuming it is not 
static) to the existing 
ditch. Furthermore 
through such 
assessment, further 
evidence on expected 
groundwater 
flows/volumes need to 
be provided to ensure 
that the size, quantity of 
filter drains forming the 
designers mitigation, is 
sufficient. Please also 
provide details on the 
invert levels, pipe sizes 
etc… on the plan 
drawings (appreciate 
some of these are 
shown on the basin 
sections) but we want to 
ensure the full design of 
the system is clearly 
indicated on the 
drawings for our review 

basin has been 
undertaken, and is 
contained in Appendix Y.  
 
This demonstrates that 
the filter drains beneath 
the basin liner have 
orders of magnitude more 
capacity than the 
incoming flows, which in 
turn demonstrates that 
hydrostatic pressure will 
not build up and cause 
uplift to the liner.   
 
 
 
 

7.  An appropriate easement 
which is clear of proposed 
tree planting should be 

A 3m easement is provided 
alongside the  

A 3m easement will be 
required around the 
basins and along the 

We can confirm that we 
have discussed this with 
the Principal Planning 
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provided around all SuDS 
basins.  Justification should 
be provided for the proposed 
easement and maintenance 
plans submitted if this is less 
than 3m.   
 
A 3m easement must be 
provided along the existing 
watercourse within the site. 
The current proposals 
appear to have proposed 
planting within the 3m 
maintenance easement. 

existing and proposed 
ditches and basins.  
Some planting is proposed 
within the 3m  
easements in order to meet 
the landscaping  
requirements of ADC, 
however this planting  
has been proposed in such 
a way that  
access is available to the 
features (ditches /basins) in 
adjacent areas to ensure  
maintenance of the entirety 
of the ditch,  
pipes and basins is 
achievable at all times.  
Bargate are a registered 
“Homes for Nature”  
housebuilder and take their 
responsibilities  
on providing biodiversity, 
amenity and  
appropriate maintenance 
very seriously, so  
we would hope that this 
provides confidence  
that the landscaping and 
SuDS features will  
be appropriately maintained 
in perpetuity 

existing watercourse 
with no new proposed 
tree planting. Please 
review further in 
accordance with the 
Arun District Council 
Bye-Law requirements 

Officer and that the 
landscaping will be 
altered to ensure that no 
proposed trees will affect 
the drainage.  
 
The landscaping will be 
finalised once the 
drainage design has 
been approved and the 
condition cleared.   

8.  Existing site sections, 
proposed site sections, 
drainage long sections, 
manhole schedules appear 

Proposed site sections 
(including existing  
ground levels), drainage 
long sections and  

Please provide further 
clarification relating to 
the interface between 
plot drainage, 
specifically the 

In relation to groundwater 
entering the proposed 
surface water and 
attenuation system, we 
can confirm that the 
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to be missing from the 
submission 

manhole schedules are now 
provided in  
Appendix S within the 
updated Technical  
Note. 

permeable drives which 
appear to drain to the 
same conveyance swale 
filter drain alongside the 
main impermeable road. 
We have concerns that 
where the swales and 
sections of filter drain 
(where passing under 
swales) are unlined that 
the shallow groundwater 
could enter the 
proposed surface water 
and attenuation system. 
Please provide section 
details on all highway 
swale, clearly providing 
details on invert depths, 
associated filter drain 
depth etc… Each swale 
should have its own 
specific construction 
detail to ensure they are 
installed in accordance 
with the design drawings 
Please provide further 
details on the site wide 
permeable paving 
arrangement, currently 
its unclear whether an 
arrangement of check 
dams with throttle pipes 
are being proposed, 
which seems to be 
proposed in the 
calculations but not 

swales and underlying 
filter drains are all lined 
with an impermeable 
liner, ensuring that this 
will not be the case. This 
is evidenced by Appendix 
S which contains the site 
sections and the liner we 
are referring too.  
 
The swales are all at a 
constant depth and follow 
the long fall of the road, 
which is shown on the 
drainage plan (Appendix 
H), levels drawings 
(Appendix T), and 
sectional drawings 
(Appendix S). Full levels 
and contours are 
provided on the levels 
drawings to inform the 
Contractor of the required 
depths of the swale 
(which are the same 
throughout) and the 3D 
ground model will be 
provided to the 
Contractor to ensure 
compliance. In addition to 
this, the sectional 
drawings (Appendix S) 
show the design intent 
clearly. Furthermore, 
Mayer Brown have been 
commissioned to 



 

15 
 

clear on the plans. Can 
we suggest providing a 
clear plan of the site 
wide permeable paving 
arrangement clearing 
indicating the sections 
referred to in the 
calculations with 
associated link pipes or 
controls and their 
interface to the main 
conveyance drain. 

undertake a site 
monitoring role and will 
be on-site regularly to 
verify the installation of 
the drainage system, and 
verification reports will be 
provided to ADC at 
regular intervals. The 
invert levels of the 
underdrain are provided 
on the drainage plans in 
Appendix H. 
 
Following the comments 
on the calculations and 
the permeable paving the 
references in the 
calculations have been 
updated and an 
additional drawing has 
been provided in 
Appendix V to enable the 
clear cross referencing 
between the two. For 
clarity, there are no check 
dams proposed, however 
there are throttle pipes 
located throughout the 
design. This is due to the 
various areas of 
permeable paving being 
connected via pipework 
when they cross service 
margins and the 
impermeable spine road, 
which creates the ”throttle 
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pipes” that are referred to 
in the comments. These 
pipes are shown on the 
drainage drawings 
contained in Appendix H, 
and an additional 
paragraph explaining the 
piped connections is 
included in the Technical 
Note in paragraph 4.14. 
  

9.  The current drainage layout 
only shows the main 
drainage within the road, 
additional information is 
required including the full 
detailed layout of the 
proposed drainage including 
all surface water serving the 
dwellings, driveways, roads 
etc… 

The plot drainage plans are 
now provided in  
Appendix H within the 
updated Technical  
Note. 

Thank you, please note 
request above for further 
information 

Comment closed.   

10.  Please provide the detailed 
levels designs.  

The detailed levels designs 
are now provided in 
Appendix T within the 
updated Technical Note 

Noted, item now closed Comment closed.  

11.  Please provide the formation 
levels for the permeable 
paving on the layout 

The invert level of the 
underdrain at the formation 
level of the permeable 
paving is provided on the 
main drainage drawings in 
Appendix H of the updated 
Technical Note. 

The formation levels of 
the permeable paving 
sub-base needs to be 
shown since this system 
is integral to the 
proposed surface water 
attenuation system 

An additional drawing has 
been added to Appendix 
H which contains the 
formation level of the 
Permeable Paving as 
requested.  

 

12.  The drainage details need to 
be provided at construction 
detail level. The current 
details provided are not 

The construction drainage 
details are now  
provided in Appendix K of 
the updated  

Please provide details of 
the outfall headwall to 
the existing ditch 

The headwall detail is 
included in Appendix S, 
and an additional drawing 
has been added to 
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specific enough and need to 
provide further information 
conducive to a construction 
level of detail 

Technical Note. Appendix S which 
includes a long-section of 
the watercourse 
centreline and the 
headwall location, with a 
detail and coordinates 
provided.  

13.  Please provide an 
exceedance flow layout 
based on the detailed levels 
design 

The exceedance layout plan 
based on the detailed levels 
is now provided in Appendix 
O within the updated 
Technical Note. 

Thank you item now 
closed 

Comment closed.   

14.  Please provide proposed 
planting plans along with 
existing tree protection plans 
to ensure that the proposed 
drainage does not conflict 
with existing or proposed 
trees 

The proposed planting plans 
and the existing tree 
protection plans are now 
provided in Appendix U 
within the updated Technical 
Note. 

Please review this in line 
with comments relating 
to the need to keep the 
3m easement margins 
clear of tree planting 

We can confirm that we 
have discussed this with 
the Principal Planning 
Officer and that the 
landscaping will be 
altered to ensure that no 
proposed trees will affect 
the drainage.  
 
The landscaping will be 
finalised once the 
drainage design has 
been approved and the 
condition cleared.   

 

Condition Number: 13  discharge rates of watercourses 

Comment Number     

1.  Please provide details of 
Ordinary Watercourse 
Consent in relation to the 
proposed new headwall 
connection to the existing 
ditch 

The OWC application will be 
submitted to  
WSCC in the coming weeks, 
and details will  
be provided at that time. 
This is covered in  
Paragraph 4.9 of the 
Technical Note. 

Please note that the 
new headwall will 
require a bye-law 
consent with Arun 
District Council 

Noted thank you. 
Comment closed. 
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2.  Please provide updated 
calculations and discharge 
rates in relation to the Qbar 
which should be calculated 
to the actual contributing 
impermeable areas 

In the Flood Risk 
Assessment that  
accompanied the Outline 
Planning  
Application, the QBAR 
greenfield runoff rates  
were calculated based on 
the following (refer  
to Page 27 of Appendix N in 
the Technical  
Note):  
Site Area = 4.91ha  
Developable Area = 2.95ha  
Impermeable Area = 55% 
(1.63  
hectares+10% urban creep 
= 1.78 hectares)  
It should also be noted that 
the proposed  
calculations undertaken at 
the Outline  
Planning Stage included a 
climate change  
allowance of 40%  
The greenfield runoff rates 
were therefore  
based on an impermeable 
area of 1.78  
hectares, which provided the 
5.08l/s peak  
discharge rate.  
The total hardstanding area 
when the  
Reserved Matters Layout is 
measured  
accurately is 2.18 hectares.  

Thank you, item, now 
closed 

Comment closed.   
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With the above in mind 
using the measured  
hardstanding areas would 
increase the flow  
rate by over 20%.  
These parameters were 
discussed with the  
Client Team, and it was felt 
that as this is an  
Appeal Site, it was in the 
spirit of the appeal  
to continue with the 
previously agreed flow  
rates (20% lower than by 
recalculating) and the most 
up to date climate change 
allowances (45% rather than 
40%), which provides a 
further benefit over what 
was previously agreed. 

      

Condition Number: 14  management and maintenance of surface water drainage system 

Comment Number     

1.  Please refer to guidance on 
the Arun District Council 
Website on the minimum 
required details that should 
be provided within the 
supporting Management and 
Maintenance Plan 

An updated Management 
and Maintenance Plan is 
now provided in accordance 
with the ADC website 
requirements, and is 
included in Appendix L. 

 Comment closed.   

2.  The maintenance plan will 
required the details 
associated with condition 12 
to be approved in order for 
these to be included in the 
finalised Maintenance Plan  

We can confirm the 
Management and 
Maintenance Plan reflects 
the updated information 

 Comment closed.   
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If a designer would like a .docx version of this document to aid administration of responses, please request this by email to land.drainage@arun.gov.uk.  

 

3.    Please provide a  plan 
showing maintenance 
responsibility should be 
included in the report 
 

A plan showing the 
maintenance 
responsibilities is now 
included as Appendix D 
in the Management and 
Maintenance plan.  

 

4.    Please provide a pro-
forma inspection  
checklist within the plan  
Please provide a 
maintenance record pro-
forma 
 

The requested proforma 
inspection checklist and 
the maintenance record 
proforma are now 
included in Appendix E of 
the Management and 
Maintenance Plan.   

 

5.    Please provide details or 
proposals for where 
green waste and organic 
sediments will be 
stored/disposed from 
arisings from 
maintenance activities 

This is now included in 
Paragraph 3.7 of the 
Management and 
Maintenance Plan.  

 





















 

 

APPENDIX T: Detailed Levels Drawings   



















 

 

APPENDIX U: CCTV Survey  







Encompass Geospatial
Yarmouth House, 1300 Parkway, Whiteley

Te

Scoring Summary
Project Name Project Number Project Date

5605C1 Pagham Road 5605/C1 26/01/2026

Structural Defects

Section PLR Grade Description

All inspected pipes are in an acceptable structural condition (< grade 3).

Service / Operational Condition

Grade 3: Best practice suggests consideration should be given to maintenance activities in the
medium term.

Grade 4: Best practice suggests consideration should be given to maintenance activity to avoid
potential blockages.

Grade 5: Best practice suggests that this pipe is at a high risk of backing up or causing flooding.

Section PLR Grade Description

1 OF1X 4 Joint displaced, large

Abandoned Surveys

Section PLR Description

All inspections complete, none are abandoned.

Information

These scoring summaries are based on the SRM grading from the WRc.

5605C1 Pagham Road P-1



Encompass Geospatial
Yarmouth House, 1300 Parkw

uk

Pagham Road

Project Pictures
Project Name Project Number Project Date

5605C1 Pagham Road 5605/C1 26/01/2026

5605C1 Pagham Road P-2



Encompass Geospatial
Yarmouth House, 1300 Pa

Section Inspection - 26/01/2026 - OF1X
Item No. Date TimeInsp. No. Client`s Job Ref Weather Pre Cleaned PLR

1 1 26/01/26 9:06 Not Specified No Rain Or Snow No OF1X

Operator Vehicle Camera Preset Length Legal Status Alternative ID

AS Not Specified Not Specified Not Specified Not Specified Not Specified

Town or Village: Bognor Regis Inspection Direction: Downstream Upstream Node: OF1

Road: Pagham Road Inspected Length: 7.51 m Upstream Pipe Depth:

Location: Fields, farmland etc Total Length: 7.51 m Downstream Node: OF1 DS

Surface Type: Joint Length:   Downstream Pipe Depth:

Use: Surface water Pipe Shape: Circular

Type of Pipe: Gravity drain/sewer Dia/Height: 225 mm

Flow Control: No flow control Pipe Material: Vitrified clay

Year Constructed: Not Specified Lining Type: No Lining

Inspection Purpose: Other purpose Lining Material: No Lining

Comments:

Recommendations:

Scale: 1:66 Position [m] Code Observation MPEG Photo Grade

0.00   OF Start node, outfall, reference: OF1  00:00:00      

0.00   WL Water level, 40% of the vertical dimension  00:00:00      

3.13   WL Water level, 20% of the vertical dimension  00:00:16      

7.27   JDL Joint displaced, large  00:00:35 OF1X_d58
58db7-6e5
f-427b-ba8

1 / 4

7.27   SV Soil visible beyond defect  00:00:35      

7.51   OCF Finish node, other special chamber, reference: OF1 DS:
FINISHES INTO THE POND OTHERSIDE OF THE DITCH

00:00:38 OF1X_cc6
50236-f2b
c-46f2-88e

 

Structural Defects
Construction Features

Service & Operational Observations
Miscellaneous Features

STR No. Def STR Peak STR Mean STR Total STR Grade SER No. Def SER Peak SER Mean SER Total SER Grade
1 2.0 0.3 2.0 1.0 1 5.0 0.7 5.0 4.0

5605C1 Pagham Road 1

OF1

Depth: m

OF1 DS

Depth: m



Encompass Geospatial
Yarmouth House, 1300 Parkway, Whiteley

Section Pictures - 26/01/2026 - OF1X
Contractor`s Job Ref

1 Downstream OF1X
Client`s Job RefItem No. Inspection Direction PLR

OF1X_d5858db7-6e5f-427b-ba84-24e1e03b5ca6_20260126_0
81105_816.jpg, 00:00:35, 7.27 m

Joint displaced, large 

 

OF1X_cc650236-f2bc-46f2-88e3-bd0cc907d491_20260126_08
1159_363.jpg, 00:00:38, 7.51 m

Finish node, other special chamber, reference: OF1 DS,
FINISHES INTO THE POND OTHERSIDE OF THE DITCH

5605C1 Pagham Road 2



  
 

Encompass Geospatial CCTV Outcome Report 
Job Number: 5605/C1           Site: Pagham Road            Date: 26/01/2026           
Surveyor: Archie Scorey 
 
 
Introduction  
As per instruction, we have conducted a CCTV drainage survey of the site located at Pagham 
Road. In addition to our initial report, we have provided this overview report to briefly outline the 
work carried out and to highlight any potential defects that may have been discovered in the 
drainage system. 
 
We have used a traffic light system to give an overview of the condition of each pipe that has 
been surveyed, this is only an overview, and all reports and videos should be reviewed before 
decisions are made.  
 
Green  
Any lines in green show the drainage looks to be in good working condition at the time of survey.  
 
Amber 
Any lines in amber show minor defects with the drainage system at the time of survey. These 
can include, root ingress, minor cracks, silt build up, minor pipe displacements etc. These may 
not be affecting how the pipe is working at the time of survey but may cause issues in the future. 
The possible remedial works that may be required for this include, jetting, root cutting, patch 
repairs, silt removal etc. 
 
Red 
Any lines in red show major defects with the drainage system at the time of survey. These can 
include, blockages, major root ingress, broken or collapsed pipes, fat build ups etc. These will 
be affecting the ability of the system to work as is it required. Remedial works will be essential to 
get the system back to good working order. The possible remedial works that may be required 
for this include, jetting, root cutting, patch repairs, pipe replacement, blockage cutting, silt 
removal. 

 
This Traffic light system is shown on the image below. 
 
The table below this shows the major defects we have located on the site with an image and the 
recommended resolution/remedial works.  
 
Please note that the names of manholes on the CCTV report and drawing are final.  
 
 
 
 



  
 
Site Image 
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be affecting the ability of the system to work as is it required. Remedial works will be essential to 
get the system back to good working order. The possible remedial works that may be required 
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This Traffic light system is shown on the image below. 
 
The table below this shows the major defects we have located on the site with an image and the 
recommended resolution/remedial works.  
 
Please note that the names of manholes on the CCTV report and drawing are final.  
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APPENDIX V: Permeable Paving Plan  





 

 

APPENDIX W: Existing Culvert Remedial Works drawing  
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Technical Note 

Introduction 

1.1 Mayer Brown Ltd produced a discharge of conditions Technical Note that was submitted to 

Arun District Council (ADC) to discharge Condition 12 associated with application reference 

P/110/25/DOC. ADC provided comments on the Technical Note (dated 13.11.2025). 

Comment 4 related to interception drainage and is provided again below for reference:  

Thank you for providing the additional clarification. Please note though that Standard 2 

highlights that lined permeable paving will not be deemed to comply where additional areas 

drain into the permeable paving. Based on the review of the plot drainage drawings it 

appears that roof drawing is discharging into the permeable paving sub-base. Further 

details on the design of the detention basins effectiveness on intercepting the rainfall needs 

to be provided. 

1.2 This note explains the position in respect of interception drainage in the context of the 

approvals in place, the proposals, the relevant guidance/standards and the site constraints.  

Planning Approvals 

1.3 The site was granted Outline Planning Consent at Appeal on 14 th December 2022.  

1.4 The FRA that was approved as part of the grant of Outline Planning Consent was produced 

by Brookbanks and was dated 14th December 2021. 

1.5 Condition 12 of the decision notice states:  

No development shall 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. Design considerations must take full account of the 

‘Supplementary Requirements for Surface Water Drainage Proposals’ produced by Arun 

District Council and are an overriding factor in terms of requirements. 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 dwelling 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. 
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Site Constraints 

1.6 It should be noted that there are a number of constraints that significantly impact the design 

of the scheme and its associated sustainable drainage (SuDS) design. These constraints 

are highlighted below, along with the impacts they have on the design of the scheme:  

• Existing Southern Water Rising Main  

o Description: There is an existing Southern Water rising main that crosses the site 

diagonally (refer to Figure 1.2 below).  

o Impact on design: Adhering to Southern Water’s requirements in the vicinity of the 

rising main, including no permeable paving or open SuDS features to be located over 

the rising main. As a result, the impermeable spine road has been located along the 

rising main corridor.  

• High Groundwater   

o Description: Groundwater monitoring has been undertaken which has identified 

shallow groundwater across the site, with groundwater levels ranging from surface 

level down to a maximum recorded depth of 1m.  

o Impact on design: Infiltration drainage precluded due to not being able to provide 1m 

freeboard to groundwater levels, and SuDS features require lining with impermeable 

membrane which negatively impacts infiltration losses.  

 

Figure 1.2: Southern Water Sewer Records Extract 
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Outline Drainage Design Comparison  

Outline Approved Flood Risk Assessment (FRA) 

1.7 In terms of the SuDS features proposed at the Outline stage, Table 8-2 of the approved 

FRA states that at the Outline Planning Stage the detention basin is considered, and at the 

Reserved Matters stage trees, permeable pavements and detention basins would be 

considered. Refer to Figure 1.1 below, which is an extract from the approved FRA. 

 

Figure 1.1: Approved FRA Extract (Table 8-2) 

Reserved Matters Surface Water Drainage Strategy 

1.8 The proposed drainage design that is presented in Mayer Brown’s condition discharge 

Technical Note includes all of the measures that the Outline Approved FRA committed to 

considering at the Reserved Matters Stage (trees, pervious pavements and detention 

basins), but goes further by also providing swales and filter drains.  

Summary 

1.9 The submitted reserved matters design therefore provides additional SuDS features 

compared with what was agreed to be considered as part of the Outline Planning consent.  

Interception Drainage (first 5mm of rainfall) 

1.10 The National SuDS Standards (released 30th July 2025, note this was after the grant of 

Outline Planning Consent) require the first 5mm of rainfall for the majority of rainfall events 

to not result in runoff from the site to surface waters or piped drainage systems. The National 
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be provided to meet the interception drainage requirements. The proposals work around 

the groundwater and existing service constraints to maximise the SuDS features provided, 

and as a result go above and beyond what was agreed at the Outline planning stage. In 

consideration of the constraints, there are not many more viable options that could be 

incorporated to increase the interception drainage potential of the scheme.  
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LAND AT PAGHAM ROAD, PAGHAM 

BASIN HYDROGEOLOGICAL ASSESSMENT  

This report provides a summary of the hydrogeological discussion and assessment that has been carried 

out to inform the consideration of the proposed surface water attenuation basins that are to be formed as 

part of the proposed residential development of this greenfield site. 

As with all our work, this assessment has been carried out in accordance with our standard terms, 

conditions and limitations. 

Ground Investigation Summary 

The site has been the subject of a Desk Study and Ground Investigation carried out by others.  This 

report has confirmed the greenfield history of the site and has indicated the ground conditions to 

comprise topsoil overlying predominantly clay soils of the superficial River Terrace Deposits with 

selected boreholes and trial pits in the location of the basin indicating granular layers between overlying 
London Clay.  The superficial clay soils have been encountered to depths of between 0.60m and 1.90m 

in Trial Pit No 13 and WS201, with all other exploratory holes indicating the River Terrace Deposits to 

be primarily clay.  Underlying the River Terrance Deposits, stiff clay soils of the London Clay have 

been encountered in each of the exploratory holes located in the area of the proposed basins. 

Groundwater was encountered as part of the exploratory works and subsequent groundwater monitoring 

has indicated variable groundwater levels  

The variability of the ground conditions and the variability of the results of the water monitoring suggest 
that groundwater is not present as a traditional water table, but that there are pockets of groundwater 

within the variable ground conditions, some of which may be in continuity with the surface water 

drainage ditch located at the eastern boundary of the site. 

Clearly there will also be a phreatic surface within the clay soils of the River Terrace Deposits and the 

underlying London Clay. 

The ground investigation carried out to date has also included a single trial pit soakage test, although 
this test was abandoned after 6 hours and a minimal drop in water level citing that infiltration rates are 

too low for infiltration-based surface water drainage to be viable.   

Using the results of this test however, assuming a linear change in level of 1cm over the duration of the 

test provides a soil permeability result of 1.22e-7m/s. 

Basin Design 

The basin design proposed by the Civil Engineers comprises two linked basins excavated to 1.20m 

below ground level with a discharge to the local drainage network.  The basins are designed to be linked 

and have a combined surface area of approximately 3000m2. 

The basins are designed to be lined with a proprietary liner and are proposed to have a network of filter 

drains installed below the lining system. 

From discussions with the Civil Engineer, it is understood that the filter drains are designed to have a 

flow rate of up to 12.5 litres per second at peak flow. 

Discussion and Assessment 

The concern that has been raised is that of potential buoyancy and the ability of the proposed filter drains 
to mitigate the buildup of a differential pressure across the basin liner system as a result of a higher 

water pressure on the underside of the liner as a result of groundwater than the water pressure on the top 
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of the liner system that results from the basin being full of water, or rather when the basin is not full of 

water, when the downward pressure on the top of the liner will be minimal. 

Water pressure can only build on the underside of the liner if there is a potential for water to enter the 

layer underlying the impermeable liner at a rate quicker than it can leave the layer by means of the filter 

drains.  The rate at which water can leave via the filter drains is limited by the design rate of the filter 
drains (which is 12.5litres per second), with the rate at which water can enter is limited by the 

permeability of the soils (which is 1.22e-7m/s based on the ground investigation site specific testing). 

Permeability is presented as metres per second (m/s), but this is equivalent to metres cubed, per metre 

square per second (m3/m2/s).   

Therefore, at this site 1.22e-7m3 of water can pass through each square metre of basin surface area per 

second. 

The Civil Engineer has confirmed that the basin area is approximately 3000m2, such that the rate of 

water able to pass through each square metre of basin excavation surface area (and thereby potentially 

affect the liner through exerting water pressure) is therefore 1.22e-7m3 x 3000 m2 per second. 

1.22-7m3 x 3000m2 per second is equal to 0.0011 litres per second, compared with the provided filter 
drain flow rate of 12.5 litres per second.  The rate at which water can leave the system is therefore four 

orders of magnitude (or 10,000 times) greater than the rate at which water can enter the system. 

It is therefore considered that even if the filter drains became significantly blocked or failed to function 
to their full potential, the risk of water pressures being able to build up beneath the lining system would 

appear to be negligible.  If water pressures are effectively prevented from building up, then buoyant 

conditions cannot, by definition, occur. 

Clearly it will be vital to ensure that the filter drains are properly installed and that this installation is 
recorded and inspected.  Equally it is vital that the filter drains and adequately maintained in the future.  

The Civil Engineer has allowed for silt traps and the Maintenance Company will need to undertake and 

document regular maintenance.  Equally, the outfall for the filter drains will need to be maintained and 
inspected in order to ensure that it does not become blocked in order that filter drains are able to allow 

water to flow out unimpeded. 
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☐ Environment Agency (main rivers and fluvial/tidal flood risk, River Arun internal drainage board, 

groundwater source protection zones) 

☐ Southern Water (foul drainage and surface water disposal to public sewer network/groundwater source 

protection zones)  

☐ Portsmouth Water (groundwater source protection zones)  

☐ Lead local flood authority (all other sources of flooding and ordinary watercourses)  

☐ Other:  Specify ……………………… 

☒ None 
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planning file. Please provide 
assessment which meets NSfS.  

Conditions Technical 
Note. 

5.  Note. The peak outflow rate 
estimated at outline stage has 
not been updated to the 
impermeable area (which has 
increased from 1.78ha to 2.48 ha 
including basin surface). This is 
not in accordance with ADC and 
NSfS standards. However, 
retaining the previous peak flow 
rate is in this case robust and 
reduces downstream flows. 
Therefore there is no objection to 
this approach. 

Agreed, no action 
required.  
 
 

   

6.  Risk of floatation to basins - 
There is no Appendix Y locatable 
on the planning file. Please 
provide assessment which 
demonstrates acceptable risk of 
floatation. 

Appendix Y is now 
provided within the 
Discharge of 
Conditions Technical 
Note. 

   

7.  Landscaping – a landscaping 
design which is coordinated with 
the drainage design should be 
submitted. 

Appendix AB contains 
the coordinated 
landscape proposals 
with all trees located 
outside of the 3m 
easement zones for the 
basins and ditches as 
requested, and in 
consideration with 
wider drainage 
infrastructure.  
 

   

8.  Formation Levels of permeable 
paving attenuation blanket are 
not clear, please highlight the 

Appendix T contains 
the updated permeable 
paving formation level 

    



 

7 
 

plans which define depths and 
levels of subbase storage. 

drawing which includes 
the formation level to 
ordnance datum, the 
overall construction 
thickness of the 
permeable paving and 
the reference to the 
construction details 
which evidence this 
information.  
 

9.  Permeable Paving -  There is no 
Appendix V locatable on the 
planning file. 

Appendix V is now 
provided within the 
Discharge of 
Conditions Technical 
Note. 

   

10.  Construction details – the design 
/ product reference for the flow 
control device should be shown. 

The hydrobrake 
product number is now 
included on the 
hydrobrake detail in 
Appendix K. In addition 
to this, we have 
obtained the detail 
directly from Hydro-
International which is 
also included in 
Appendix K.  

   

11.  The max water level does not 
allow for 300mm freeboard in the 
basins, the adjacent ground level 
should be increased.  

The top of bank level 
has now been 
increased to ensure 
300mm of freeboard is 
provided as requested. 
This is evidenced in the 
calculation in Appendix 
I which shows the top 
of bank level as 

   



 

8 
 

4.863mAOD and the 
top water level of 
4.561mAOD. This is 
consistent with the 
updated drainage and 
levels plans in 
Appendix H and 
Appendix T 
respectively.  

12.  A flap value or similar should be 
installed at the outlet to prevent 
surcharge water flooding the 
basins. 

A flap non-return valve 
is now included on the 
outfall to the ditch as 
requested. This is 
evidenced on the 
drainage plans in 
Appendix H and the 
Sections drawings in 
Appendix S.  
 

   

13.  It is not clear whether the EA 
requirement for FFLs to be 
300mm above design flood level 
is achieved in the design. This 
should be made explicit in the 
report. 

All proposed floor 
levels are in excess of 
300mm above the 
maximum defended 
flood level of 
3.88mAOD, with the 
minimum floor level 
being 5.35mAOD. This 
is evidenced in 
Paragraph 2.7 of the 
report.  
 

   

14.  The Drainage Layouts do not 
currently show Exceedance 
Routes. 

Appendix O containing 
the Exceedance Flow 
Plans is now provided 
within the Discharge of 
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Conditions Technical 
Note. 

      
Condition Number: 13 
Comment Number     

1.  Please provide confirmation of 
OWC consent. 

West Sussex County 
Council as the LLFA 
have confirmed that 
OWC is not required. 
This is evidenced in 
paragraph 4.9 and 
Appendix Z of the 
report.   

   

2.  Note - This condition cannot be 
discharged before Condition 12. 

Noted, no action 
required.  

   

      
Condition Number: 14 
Comment Number     

1.  The MMP needs to be a stand-
alone document not appended to 
a discharge of conditions report. 

The Management and 
Maintenance Plan is 
now provided as a 
standalone document, 
whilst still being 
included in Appendix L 
of the discharge of 
conditions Technical 
Note.  

   

2.  Update to approved drainage 
and details plans noting 
comments on Condition 12 
above as necessary. 

We can confirm that the 
drawings and details 
contained within the 
Management and 
Maintenance Plan 
reflect the updates as a 
result of these 
comments.  
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If a designer would like a .docx version of this document to aid administration of responses, please request this by email to land.drainage@arun.gov.uk.  

3.  Note - This condition cannot be 
discharged before Condition 12. 

Noted, no action 
required. 

   



 

 

APPENDIX AB: Landscaping Proposals  















 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


