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7.2 Appendix B – Borehole Logs 
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7.3 Appendix C – Soilscape 
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xmin = 512600
Projection = OSGB36

Soilscape

ymin = 121700
xmax = 538000
ymax = 135100

Legend
Soilscape (England)

1 - Saltmarsh soils

2 - Shallow very acid peaty soils over rock

3 - Shallow lime-rich soils over chalk or
limestone

4 - Sand dune soils

5 - Freely draining lime-rich loamy soils

6 - Freely draining slightly acid loamy soils

7 - Freely draining slightly acid but base-rich
soils
8 - Slightly acid loamy and clayey soils with
impeded drainage
9 - Lime-rich loamy and clayey soils with
impeded drainage

10 - Freely draining slightly acid sandy soils

11 - Freely draining sandy breckland soils

12 - Freely draining floodplain soils

13 - Freely draining acid loamy soils over
rock
14 - Freely draining very acid sandy and
laomy soils
15 - Naturally wet very acid sandy and loamy
soils
16 - Very acid loamy upland soils with a wet
peaty surface
17 - Slowly permeable seasonally wet acid
loamy and clayey soils
18 - Slowly permeable seasonally wet slightly
acid but base-rich loamy and clayey soils

19 - Slowly permeable wet very acid upland
soils with a peaty surface
20 - Loamy and clayey floodplain soils with
naturally high groundwater
21 - Loamy and clayey soils of coastal flats
with naturally high groundwater
22 - Loamy soils with naturally high
groundwater
23 - Loamy and sandy soils with naturally
high groundwater and a peaty surface
24 - Restored soils mostly from quarry and
opencast spoil

25 - Blanket bog peat soils

26 - Raised bog peat soils

27 - Fen peat soils

28 - Sea

30 - UC

31 - Water

Copyright resides with the data suppliers and the map
must not be reproduced without their permission. Some information
in MAGIC is a snapshot of the information that is being maintained or
continually updated by the originating organisation. Please
refer to the metadata for details as information may be
illustrative or representative rather than definitive at this stage.

Map produced by MAGIC on 5 December, 2024.

(c) Crown Copyright and database rights 2024. Ordnance Survey AC0000805307.
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7.4 Appendix D – Infiltration test results report  
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Ref: C3424 

 

David Simpson & Phil Marshall 

 

18th December 2024 

Re: Old Park Lodge, Warninglid– Soakaway Testing – Infiltration Test Result Summary         

 

The following investigation was carried out at the above location in accordance with our quotation.  

1. Site Works  

 

The aim of this investigation is to provide soakaway test data in accordance with the guidance outlined in BRE Document 

365 (Soakaway Design). The test was conducted at a location corresponding to the proposed locations for potential 

infiltration devices. 

 

The accompanying drawing shows the location of the test pit. The BRE365 pit was excavated to a depth of 0.9m, consistent 

with the anticipated depth of a possible infiltration feature. 

 

The testing commenced on 5th December 2024 with three tests being undertaken in accordance with BRE 365.  

 

 

2. BRE 365 Soakaway Test Findings  

 

The SAT 1 test, was conducted on subsoils identified as very thick clay, and yielded a BRE 365 design infiltration rate of 

1.00 × 10⁻6 m/s. This was the slowest rate of among the three tests performed. The infiltration rate confirmed poor 

infiltration characteristics. 

 

 

3. BRE 365 Soakaway Test Results  

Test Pit No Infiltration Rate  

(1-3 Tests) 

Depth of 

Test 

Soil Type 

SAT1 1.78x10-6m/s 1.57x10-6m/s 1.00x10-6m/s 0.9m  Very thick clay 
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Appendix A – Soakaway Test Location Plan   
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Appendix B – Site Photographs  
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Appendix C – Soakaway Test Results 

SAT1  
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Job: Old Park Lodge, Warninglid - Test 1

Infiltration Calculator

f = 

Vp 75-25 =

ap50 =

tp75-25 =

f =

Trial pit width = 0.3

Trial pit depth = 0.9

Trial pit length = 1

ap50 = 1.47 m/squared

tp75-25 = 51650 seconds

Vp 75-25 = 0.135 m/cubed

F = 1.78E-06

Infilitration rate

Vp75-25

ap50 x tp75-25

Effective storage volume between 75% 

and 25% effective depth

Internal surface area of the trial pit up 

to 50% effective depth and including 

the base area

The time for the water level to fall from 

75% to 25% effective depth



Job: Old Park Lodge, Warninglid - Test 2

Infiltration Calculator

f = 

Vp 75-25 =

ap50 =

tp75-25 =

f =

Trial pit width = 0.3

Trial pit depth = 0.9

Trial pit length = 1

ap50 = 1.47 m/squared

tp75-25 = 58650 seconds

Vp 75-25 = 0.135 m/cubed

F = 1.57E-06

Infilitration rate

Vp75-25

ap50 x tp75-25

Effective storage volume between 75% 

and 25% effective depth

Internal surface area of the trial pit up 

to 50% effective depth and including 

the base area

The time for the water level to fall from 

75% to 25% effective depth



Job: Old Park Lodge, Warninglid - Test 3

Infiltration Calculator

f = 

Vp 75-25 =

ap50 =

tp75-25 =

f =

Trial pit width = 0.3

Trial pit depth = 0.9

Trial pit length = 1

ap50 = 1.47 m/squared

tp75-25 = 91700 seconds

Vp 75-25 = 0.135 m/cubed

F = 1E-06

Infilitration rate

Vp75-25

ap50 x tp75-25

Effective storage volume between 75% 

and 25% effective depth

Internal surface area of the trial pit up 

to 50% effective depth and including 

the base area

The time for the water level to fall from 

75% to 25% effective depth
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7.5 Appendix E – Existing Runoff, Proposed Drainage Strategy, Contributing Area Plan, Exceedance Flow 

Routes and Hydraulic Calculations 
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Existing building drained onto the surface

Access road with no positive drainage,

surface water runoff drained onto the

landscape area and then into the existing

ditch following site topography.

Existing roof drained onto the land and

then towards the existing ditch following

the existing site topography.

Existing garage drained via existing drainage

RWP2

onto the ground

RWP1

dismantled

(full of root and

debris)
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RWG2
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Existing Total Impermeable Area

0.0594 ha

Existing site discharge rates have been calculated using Modified Rational Method. Runoff has been calculated based

on total 0.0594 ha of the existing area discharging into the existing onsite drainage.

1:1yr rainfall event 1:30yr rainfall event 1:100yr rainfall event

35mm/hr 65mm/hr 125mm/hr

6.3 l/s 11.73 l/s 22.54 l/s

Existing site discharge rates (Cv = 0.84 / Cr = 1.3): Q=2.78 x C x i x A

Predicted rainfall intensity (mm/hr)

APPREV DATE DESCRIPTION CHKBY

DRAWING No.

CLIENT

ARCHITECT

CHECKED

ENGINEER

DRAWN

DATE SCALE @ A1

REV. 

JOB TITLE

DRAWING TITLE

STATUS

JOB No.

APPROVED

DAVID SIMPSON & PHIL MARSHALL

THORNTON ARCHITECTURE + DESIGN

OLD PARK LODGE, 

WARNINGLID, RH17 5TJ

EXISTING RUNOFF

F
O

R
 
P

L
A

N
N

I
N

G

MR TZ TZ CS

DECEMBER 2024 1:200

C3424 PL 051 PL-

P- 18.12.24 PRELIMINARY ISSUE MR TZ CS

Prefixed to drawing numbers shall signify the following:-

PL = PLANNING Shall not be used for contract or construction

purposes

P = PRELIMINARY Shall not be used for contract or construction

purposes

T = TENDER Shall not be used for construction purposes

C = CONSTRUCTION These are the only drawings that shall be 

used for construction purposes

R = RECORD Record of actual completed work

STANDARD DRAINAGE NOTES

1. DO NOT SCALE FROM THIS DRAWING, REFER TO FIGURED

DIMENSIONS ONLY. THE CONTRACTOR SHOULD CHECK ALL

DIMENSIONS ON SITE.

2. ALL DIMENSIONS IN MILLIMETRES AND ALL LEVELS ARE IN

METERS UNLESS NOTED OTHERWISE.

3. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH ALL

OTHER RELEVANT ARCHITECT AND ENGINEERING DETAILS,

DRAWINGS AND SPECIFICATIONS.

4. ANY DISCREPANCIES SHOULD BE REPORTED TO THE

ARCHITECT AND/OR ENGINEER IMMEDIATELY, SO THAT

CLARIFICATION CAN BE SOUGHT PRIOR TO THE

COMMENCEMENT OF WORK.

5. BEFORE COMMENCING CONSTRUCTION THE CONTRACTOR

MUST CHECK THE INVERT LEVELS OF EXISTING SEWERS TO

WHICH CONNECTIONS ARE MADE.  IN ADDITION THE

CONTRACTOR MUST LOCATE AND DETERMINE INVERT LEVELS

OF THE EXISTING SPURS TO WHICH CONNECTIONS ARE

PROPOSED. ANY DISCREPANCIES ARE TO BE NOTIFIED TO THE

ENGINEER IMMEDIATELY, PRIOR TO CONSTRUCTION.

6. ALL DRAINAGE WORKS SHOULD COMMENCE AT THE

PROPOSED DOWNSTREAM CONNECTION POINT, THE WORKS

CONTINUING UPSTREAM FOLLOWING CONFIRMATION OF THE

TIE-IN INVERT LEVELS TO THE ENGINEER. CONNECTIONS TO

MANHOLES OR LARGER SIZED PIPES ETC. SHOULD BE SOFFIT

TO SOFFIT UNLESS OTHERWISE INSTRUCTED BY THE

ENGINEER, IF THIS IS NOT POSSIBLE INFORM THE ENGINEER

IMMEDIATELY.

7. COVER LEVELS SHOWN ARE APPROXIMATE. COVERS AND

FRAMES SHALL BE SET TO FINISHED GROUND LEVELS AND

FALLS.

8. ALL UN-REFERENCED PIPES ARE TO BE 100mm DIA

9. ALL PIPES TO BE ADOPTED, OR CONNECTING TO ADOPTED

SEWERS, TO BE VITRIFIED CLAY TO BS EN 295 AND BS65 (SWS

ONLY), OR CONCRETE PIPES TO BE EN 1916 AND BS5911:PART

1.

10. ROAD GULLY OUTLET PIPES ARE TO BE 150mm DIA. WITH

CONCRETE SURROUND AND FLEXIBLE JOINTS. ALL GULLIES

SHALL BE FITTED WITH GRADE D400 GRATINGS AND FRAMES

TO BS EN124, UNLESS OTHERWISE STATED.

11. ALL ADOPTABLE SEWERS SHALL BE CONSTRUCTED TO THE

STANDARDS AND SPECIFICATION LAID DOWN DOWN IN

`SEWERS FOR ADOPTION' 6th EDITION, WITH A VIEW TO

ADOPTION UPON COMPLETION OF WORKS.

12. ALL PRIVATE DRAINAGE TO BE IN ACCORDANCE WITH THE

BUILDING REGULATIONS APPROVED DOCUMENT PART-H, AND

TO THE SATISFACTION OF THE BUILDING CONTROL

INSPECTOR.

13. THE CONTRACTOR IS TO KEEP A RECORD OF ANY VARIATIONS

MADE ON SITE, INCLUDING THE RELOCATION OF SEWERS OR

DRAINS, SO THAT AN AS CONSTRUCTED DRAWING CAN BE

PREPARED UPON COMPLETION OF THE PROJECT.

14. STUB CONNECTIONS TO ADOPTABLE MANHOLES SHALL BE

MADE FROM VITRIFIED CLAY AND CONSIST OF TWO ROCKER

PIPES LAID AT THE SAME GRADIENT AS THE UP OR

DOWNSTREAM PIPE.

15. IF ANY SUB SOIL DRAINAGE SYSTEMS ARE UNCOVERED

DURING THE WORKS CONTACT THE ENGINEER FOR

INSTRUCTIONS. SUB SOIL DRAINS ARE TO BE DIVERTED

AROUND NEW WORKS AND CONNECTED INTO THE SURFACE

WATER.

16. NO PRIVATE AREAS ARE TO DRAIN ONTO ADOPTABLE AREAS

AND VICE VERSA.

17. ALL EXISTING MANHOLE COVER'S, GULLIES, ETC, ARE TO BE

RAISED/LOWERED TO SUIT NEW LEVELS.

18. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO CONFIRM

THE LOCATION AND DEPTH OF ALL EXISTING SERVICES AND

UTILITIES THAT MAY BE PRESENT

19. UPON COMPLETION BUT PRIOR TO HANDOVER, CONTRACTOR

TO CARRY OUT FULL CCTV SURVEY OF DRAINAGE SYSTEM

WHICH IS TO BE REVIEWED BY ENGINEER TO ENSURE

SATISFACTORY INSTALLATION

20. MANHOLE AND CHAMBER COVER GRADES:

- 'A15' IN ALL LANDSCAPED AREAS AND ON FOOTPATHS

- 'B125' IN ALL DRIVEWAYS

- 'C250' IN PRIVATE PARKING AREAS

- 'D400' IN CARRIAGEWAY/ACCESS ROAD
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FFL 80.900*

80.750

+
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+
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+

In case of exceedance event surface water

runoff is to overtop the pond and flow towards to

the south, following the existing site topography.

The proposed drainage will then follow the

existing site exceedance event flow paths and

mimic the existing drainage regime.

INFORMATIVE

Proposed Bio-retention planter - 750mm wide x

Max. length: 19.2m, 800mm total depth with 300mm gravel beneath and

150Ø overflow pipe

SWD 150Ø 20.9m 1:150
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Existing garage to be drained

as existing- into the existing ditch.

INFORMATIVE

FWD 100Ø 11.7m 1:80

FWD 100Ø

5.4m 1:80

+

SL: 81.100

FL: 80.630

+

+

+

+

SL: 81.150

FL: 80.680

SL: 80.650

FL: 80.180

SL: 80.500

FL: 80.030

SL: 80.500

FL: 80.030

+

SL: 80.600

FL: 80.130

+

SL: 80.600

FL: 80.130

+

+

SL: 81.100

FL: 80.630

+

SL: 81.100

FL: 80.630

+

SL: 80.900

FL: 80.430

+

78.700
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Existing cesspool tank

to be decommissioned.

WARNING

Slot Drain

Rear patio to be constructed

using  permeable paving and

graded towards the garden area.
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RWG2

RWG3

MH2

(Buried)

MH1

Assumed

Cesspit

Proposed Rain Garden

CL: 80.250

Top of the banking min. 79.580

Rain Garden Base level: 79.000

Water level

1 in 30 year +45% CC: 262m

1 in 100 year: 0.218m

1 in 100 year + 45% CC: 0.337m

Provides 41.28m

3

 above ground storage and 7.5m

3

 below ground storage

is provided within gravel layer.

Total available storage provided:  48.8m

3

 below 200mm freeboard.

Total storage required for the critical 1 in 100yr event +45% CCA - 41.2m

3

Designed to recorded infiltration rate of 1.0x 10

-6

m/s

Final size and location to be confirmed at detail design stage.

Proposed Raingarden

Inlet: 79.323

RE1

CL 80.750

IL 79.900

S1

CL 80.600

IL 79.760

450Ø IC

B125

S2

CL 80.600

IL 79.600

450Ø IC

B125

RE2

CL 80.750

IL 79.900

PP1

Permeable Paving with Porous Sub-base

Infiltration Storage

· 80mm Porous Blocks

· 40mm 2/6mm Laying Course

· 350mm 5/20mm Sub Base

· Geotextile

CL 80.500 (Min)

FL 80.030 (Min- refer to plan for specific levels)

Designed to recorded infiltration rate of 1.0x10

-6

m/s

F1

CL 80.750

IL 80.300

450Ø IC

B125

F2

CL 80.750

IL 80.154

450Ø IC

B125

F3

CL 80.750

IL 80.087

450Ø IC

B125

F4

CL 80.750

IL 79.881

450Ø IC

B125

Proposed Cesspool tank by Marsh Industries

with high level alarm

18 000 litres

7500m x 1900m x 2400m dia

CL: 80.500

IL: 80.050

BL: 77.600 (tbc at detail design stage)

Total storage required to be confirmed subject to

Clients requirement.

Proposed tank to be constructed in accordance with

manufacturer specification taking into consideration

vehicles loading.

Proposed Cesspool tank should have a minimum

capacity of 18,000 litres

For: 4P x 150l/day= 600l/day x 30 days= 18,000 L

Cesspool final size and its location to be

confirmed at detail design stage.

1

:

5

3

SL: 80.700

FL: 80.230

F5

CL 81.100

IL 80.400

450Ø IC

B125
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Existing Building to be demolished

F5 manhole for possible

future connection
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Bio-retention unit

Base IL: 79.800

Bio-retention unit

Base IL: 79.800

Bio-retention unit

Base IL: 79.800

Bio-retention unit

Base IL: 79.800

Proposed bio-retention planters to be 600mm-750mm wide x 0.8m deep and

laid with perforated pipe as an overflow located in gravel trench.

Gravel trench calculated using Manning n value: 0.03 and total depth of 350mm

INFORMATIVE

Bio-retention unit

Base IL: 79.750

Bio-retention unit

Base IL: 79.625

Foul Drainage

100Ø 4.5m 1:100

Z BED

Foul water inspection chamber (450Ø)

Surface Water Drainage

Storm water rodding eye

Foul water access chamber (300Ø)

Storm water access chamber (300Ø)

Pipe info - diameter, length, gradient,

bedding type

Storm water inspection chamber (450Ø)

PROPOSED FEATURES

ABBREVIATIONS

MH  - MANHOLE

IC  - INSPECTION CHAMBER

AC  - ACCESS CHAMBER

CP  - CATCHPIT

BC  - BRAKE CHAMBER

RE  - RODDING EYE

IL  - INVERT LEVEL

SL  - SUMP LEVEL

RA  - RESTRICTED ACCESS COVER

CL  - COVER LEVEL

TL  - TOP OF CELLULAR SA

BL  - BASE OF CELLULAR SA

FL  - FORMATION LEVEL

Pipe crossing (thickening denotes

pipe above)

SWD

FWD

Storm water orifice flow control chamber (500Ø)

Proposed permeable driveway-

acting as self-draining area

Site Boundary

(as taken from Thornton Architecture + Design

'Proposed Site Plan' drawing no: 2315.100;

dated: 26.10.23)

Proposed impermeable footpath and patio areas

Proposed surface and formation

level- indicative only for drainage

purposes. Surface levels to be

designed by others.

SL:81.100

FL:80.630

Fall in surface and gradient

1:53

+

Existing foul water sewer/drain and

manhole (as taken from CCTV survey)

Ex FWD

Existing surface water

sewer/drain and manhole (as

taken from CCTV survey)

Ex SWD

Finished floor level (assumed)

00.000*

Proposed subbase concrete baffle.

(See drainage 'Permeable Paving Calculations')

Proposed bio-retention planter

Permeable geotextile

350mm- Filter media

(Bioretention soil)

100mm- Transition layer

(sand/ coarse sand)

350mm- Drainage layer (fine

aggregate storage layer / TYPE 3)

2
5

fa
ll

Proposed Bio-retention Unit

Typical Detail

(Scale 1:20)

Proposed

Building Wall

Proposed perforated pipe

outlet min. 100mmØ/150mmØ

or as stated on drainage plan

8
2

6

Proposed impermeable liner

Proposed 500mm margin between

bio-retention planter and building wall.

Concrete slabs to be constructed in the

proposed downpipe locations as erosion

protection.

ESTCODEESTCODE

Typical Rain Garden Detail

100mm Mulch

Formation

400mm Topsoil/native subgrade

350mm Gravel filled trench (soakaway element)

Geotextile separation fabric

Geotextile separation fabric

RAIN GARDENS TO BE PLANTED WITH A MINIMUM OF 10 SPECIES LISTED BELOW

COMMON NAME SCIENTIFIC NAME  HABIT SUNLIGHT AND ASPECT

GUELDER ROSE VIBURNUM OPULUS PERENNIAL SHRUB ANY

DOGWOOD CORNUS SANGUINEA PERENNIAL SHRUB ANY

CULVERS ROOT VERONICASTRUM VIRGINICUM HERBACEOUS PERENNIAL FULL SUN OR PARTIAL SHADE

ASTER ASTER SPP. HERBACEOUS PERENNIAL FULL SUN OR PARTIAL SHADE

BLACK EYED SUSAN RUDBECKIA BIRTA HERBACEOUS ANNUAL OR BIENNIAL FULL SUN OR PARTIAL SHADE

STINKING HELLEBORE HELLEBORUS FOETIDUS HERBACEOUS PERENNIAL FULL SUN OR PARTIAL SHADE

MONTBRETIA CROCOSMIA SPP. DECIDUOUS RHIZOMATOUS PERENNIAL PARTIAL SHADE

BUGLE AJUGA REPTANS RHIZOMATOUS PERENNIAL PARTIAL SHADE

COLUMBINE AQUILEGIA SPP. HERBACEOUS PERENNIAL FULL SUN OR PARTIAL SHADE

INULA INULA HOOKERI HERBACEOUS PERENNIAL PARTIAL SHADE

HEMP AGRIMONY EUPATORIUM CANNABINUM HERBACEOUS PERENNIAL FULL SUN OR PARTIAL SHADE

BELLFLOWER CAMPANULA GLOMERATA HERBACEOUS PERENNIAL FULL SUN OR PARTIAL SHADE

SNEEZEWEED HELENIUM SP. HERBACEOUS PERENNIAL FULL SUN

LESSER PERIWINKLE VINCA MINOR PERENNIAL SUB-SHRUB ANY

ELEPHANTS EAR BERGENIA SP. RHIZOMATOUS PERENNIAL FULL SUN OR PARTIAL SHADE

PLANTAIN LILIES HOSTA SPP. HERBACEOUS PERENNIAL PART SHADE

YELLOW FLAG IRIS PSEUDOCORUS RHIZOMATOUS PERENNIAL FULL SUN OR PARTIAL SHADE

SIBERIAN FLAG IRIS SIBIRICA RHIZOMATOUS PERENNIAL FULL SUN OR PARTIAL SHADE

GARLIC AND ONIONS ALLIUM SPP. BULBOUS PERENNIALS FULL SUN

SOFT RUSH JUNCUS EFFUSUS EVERGREEN PERENNIAL FULL SUN OR PARTIAL SHADE

PENDULOUS SEDGE CAREX PENDULA RHIZOMATOUS PERENNIAL FULL SUN OR PARTIAL SHADE

ZEBRA GRASS MISCANTHIS SINENSIS
PERENNIAL, DECIDUOUS GRASS

FULL SUN

SWITCH GRASS PANICUM VIRGATUM DECIDUOUS PERENNIAL GRASS FULL SUN

ROYAL FERN OSMUNDA REGALIS DECIDUOUS FERN ANY

MALE FERN DRYOPTERIS FELIX-MAS "DECIDUOUS OR EVERGREEN FERN" PARTIAL SHADE OR FULL SHADE

BROAD BUCKLER FERN DRYOPTERIS DILATATA "DECIDUOUSOR EVERGREEN FERN" PARTIAL SHADE OR FULL SHADE
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Prefixed to drawing numbers shall signify the following:-

PL = PLANNING Shall not be used for contract or construction

purposes

P = PRELIMINARY Shall not be used for contract or construction

purposes

T = TENDER Shall not be used for construction purposes

C = CONSTRUCTION These are the only drawings that shall be 

used for construction purposes

R = RECORD Record of actual completed work

STANDARD DRAINAGE NOTES

1. DO NOT SCALE FROM THIS DRAWING, REFER TO FIGURED

DIMENSIONS ONLY. THE CONTRACTOR SHOULD CHECK ALL

DIMENSIONS ON SITE.

2. ALL DIMENSIONS IN MILLIMETRES AND ALL LEVELS ARE IN

METERS UNLESS NOTED OTHERWISE.

3. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH ALL

OTHER RELEVANT ARCHITECT AND ENGINEERING DETAILS,

DRAWINGS AND SPECIFICATIONS.

4. ANY DISCREPANCIES SHOULD BE REPORTED TO THE

ARCHITECT AND/OR ENGINEER IMMEDIATELY, SO THAT

CLARIFICATION CAN BE SOUGHT PRIOR TO THE

COMMENCEMENT OF WORK.

5. BEFORE COMMENCING CONSTRUCTION THE CONTRACTOR

MUST CHECK THE INVERT LEVELS OF EXISTING SEWERS TO

WHICH CONNECTIONS ARE MADE.  IN ADDITION THE

CONTRACTOR MUST LOCATE AND DETERMINE INVERT LEVELS

OF THE EXISTING SPURS TO WHICH CONNECTIONS ARE

PROPOSED. ANY DISCREPANCIES ARE TO BE NOTIFIED TO THE

ENGINEER IMMEDIATELY, PRIOR TO CONSTRUCTION.

6. ALL DRAINAGE WORKS SHOULD COMMENCE AT THE

PROPOSED DOWNSTREAM CONNECTION POINT, THE WORKS

CONTINUING UPSTREAM FOLLOWING CONFIRMATION OF THE

TIE-IN INVERT LEVELS TO THE ENGINEER. CONNECTIONS TO

MANHOLES OR LARGER SIZED PIPES ETC. SHOULD BE SOFFIT

TO SOFFIT UNLESS OTHERWISE INSTRUCTED BY THE

ENGINEER, IF THIS IS NOT POSSIBLE INFORM THE ENGINEER

IMMEDIATELY.

7. COVER LEVELS SHOWN ARE APPROXIMATE. COVERS AND

FRAMES SHALL BE SET TO FINISHED GROUND LEVELS AND

FALLS.

8. ALL UN-REFERENCED PIPES ARE TO BE 100mm DIA

9. ALL PIPES TO BE ADOPTED, OR CONNECTING TO ADOPTED

SEWERS, TO BE VITRIFIED CLAY TO BS EN 295 AND BS65 (SWS

ONLY), OR CONCRETE PIPES TO BE EN 1916 AND BS5911:PART

1.

10. ROAD GULLY OUTLET PIPES ARE TO BE 150mm DIA. WITH

CONCRETE SURROUND AND FLEXIBLE JOINTS. ALL GULLIES

SHALL BE FITTED WITH GRADE D400 GRATINGS AND FRAMES

TO BS EN124, UNLESS OTHERWISE STATED.

11. ALL ADOPTABLE SEWERS SHALL BE CONSTRUCTED TO THE

STANDARDS AND SPECIFICATION LAID DOWN DOWN IN

`SEWERS FOR ADOPTION' 6th EDITION, WITH A VIEW TO

ADOPTION UPON COMPLETION OF WORKS.

12. ALL PRIVATE DRAINAGE TO BE IN ACCORDANCE WITH THE

BUILDING REGULATIONS APPROVED DOCUMENT PART-H, AND

TO THE SATISFACTION OF THE BUILDING CONTROL

INSPECTOR.

13. THE CONTRACTOR IS TO KEEP A RECORD OF ANY VARIATIONS

MADE ON SITE, INCLUDING THE RELOCATION OF SEWERS OR

DRAINS, SO THAT AN AS CONSTRUCTED DRAWING CAN BE

PREPARED UPON COMPLETION OF THE PROJECT.

14. STUB CONNECTIONS TO ADOPTABLE MANHOLES SHALL BE

MADE FROM VITRIFIED CLAY AND CONSIST OF TWO ROCKER

PIPES LAID AT THE SAME GRADIENT AS THE UP OR

DOWNSTREAM PIPE.

15. IF ANY SUB SOIL DRAINAGE SYSTEMS ARE UNCOVERED

DURING THE WORKS CONTACT THE ENGINEER FOR

INSTRUCTIONS. SUB SOIL DRAINS ARE TO BE DIVERTED

AROUND NEW WORKS AND CONNECTED INTO THE SURFACE

WATER.

16. NO PRIVATE AREAS ARE TO DRAIN ONTO ADOPTABLE AREAS

AND VICE VERSA.

17. ALL EXISTING MANHOLE COVER'S, GULLIES, ETC, ARE TO BE

RAISED/LOWERED TO SUIT NEW LEVELS.

18. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO CONFIRM

THE LOCATION AND DEPTH OF ALL EXISTING SERVICES AND

UTILITIES THAT MAY BE PRESENT

19. UPON COMPLETION BUT PRIOR TO HANDOVER, CONTRACTOR

TO CARRY OUT FULL CCTV SURVEY OF DRAINAGE SYSTEM

WHICH IS TO BE REVIEWED BY ENGINEER TO ENSURE

SATISFACTORY INSTALLATION

20. MANHOLE AND CHAMBER COVER GRADES:

- 'A15' IN ALL LANDSCAPED AREAS AND ON FOOTPATHS

- 'B125' IN ALL DRIVEWAYS

- 'C250' IN PRIVATE PARKING AREAS

- 'D400' IN CARRIAGEWAY/ACCESS ROAD

Site Specific Notes

1. Proposed SW and FW drainage designed based on desktop study,

infiltration test results,  BGS Map viewer website and from information

provided from site.

2. Based on the site walkover and existing drainage CCTV, it was confimred

that surface water runoff from the existing building discharges either onto

the ground or into the existing ditch. The site's topography indicates that

any overland flows are directed toward the existing ditch, flowing into the

ground depression located northwest, adjacent to Slaugham Lane.

Surface water runoff then discharges into the wetland, from where it flows

towards third-party land and ultimately into the existing shallow ditch,

which directed surface water into the existing Slaugham Mill Pond.

3. The proposed surface water management strategy involves collecting

runoff and directing it into onsite bio-retention planters. Any excess runoff

will then be discharged into the onsite rain garden, where it will infiltrate

into the ground.

4. The proposed bio-retention planters will facilitate both infiltration and

runoff interception, effectively reducing the required downstream storage

and ensuring that the proposed raingarden half-empty time remains under

24 hours.

5. The proposed raingarden has been designed to accommodate the Critical

1 in 100 year + 45% CC rainfall event.

6. Drainage layout subject to external levels design by others.

7. Driveway to be constructed using permeable self-draining surface. Final

surface construction to Client specifications.

8. Due to the proposed site being located within the area not served by

public sewers, foul water is to be discharged into the onsite cesspool. Foul

water is then to be tanked away once per month

9. Proposed Cesspool tank location, size and type to be confirmed at

detailed design stage.

10. All external levels to be designed by others. All surface levels shown for

drainage purposes only. All the proposed external levels to be agreed

prior construction.
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FFL 80.900*

Slot Drain

RWG2

RWG3

Proposed Roof Area 0.0235 ha

Proposed Catchment Area Area (ha)

Proposed  Footpath and Permeable Patio

Area

 0.009 ha

Total catchment area included in proposed

raingarden  drainage calculations

0.0325 ha

Existing Garage Area

(excluded from proposed raingarden drainage

calculations- to be drained via existing drainage)

0.0153 ha

Proposed Permeable Driveway

(excluded from proposed raingarden

drainage calculations-

to be freely discharged into the ground)

0.0478 ha
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Prefixed to drawing numbers shall signify the following:-
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T = TENDER Shall not be used for construction purposes

C = CONSTRUCTION These are the only drawings that shall be 
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R = RECORD Record of actual completed work

STANDARD DRAINAGE NOTES

1. DO NOT SCALE FROM THIS DRAWING, REFER TO FIGURED

DIMENSIONS ONLY. THE CONTRACTOR SHOULD CHECK ALL

DIMENSIONS ON SITE.

2. ALL DIMENSIONS IN MILLIMETRES AND ALL LEVELS ARE IN

METERS UNLESS NOTED OTHERWISE.

3. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH ALL

OTHER RELEVANT ARCHITECT AND ENGINEERING DETAILS,

DRAWINGS AND SPECIFICATIONS.

4. ANY DISCREPANCIES SHOULD BE REPORTED TO THE

ARCHITECT AND/OR ENGINEER IMMEDIATELY, SO THAT

CLARIFICATION CAN BE SOUGHT PRIOR TO THE

COMMENCEMENT OF WORK.

5. BEFORE COMMENCING CONSTRUCTION THE CONTRACTOR

MUST CHECK THE INVERT LEVELS OF EXISTING SEWERS TO

WHICH CONNECTIONS ARE MADE.  IN ADDITION THE

CONTRACTOR MUST LOCATE AND DETERMINE INVERT LEVELS

OF THE EXISTING SPURS TO WHICH CONNECTIONS ARE

PROPOSED. ANY DISCREPANCIES ARE TO BE NOTIFIED TO THE

ENGINEER IMMEDIATELY, PRIOR TO CONSTRUCTION.

6. ALL DRAINAGE WORKS SHOULD COMMENCE AT THE

PROPOSED DOWNSTREAM CONNECTION POINT, THE WORKS

CONTINUING UPSTREAM FOLLOWING CONFIRMATION OF THE

TIE-IN INVERT LEVELS TO THE ENGINEER. CONNECTIONS TO

MANHOLES OR LARGER SIZED PIPES ETC. SHOULD BE SOFFIT

TO SOFFIT UNLESS OTHERWISE INSTRUCTED BY THE

ENGINEER, IF THIS IS NOT POSSIBLE INFORM THE ENGINEER

IMMEDIATELY.

7. COVER LEVELS SHOWN ARE APPROXIMATE. COVERS AND

FRAMES SHALL BE SET TO FINISHED GROUND LEVELS AND

FALLS.

8. ALL UN-REFERENCED PIPES ARE TO BE 100mm DIA

9. ALL PIPES TO BE ADOPTED, OR CONNECTING TO ADOPTED

SEWERS, TO BE VITRIFIED CLAY TO BS EN 295 AND BS65 (SWS

ONLY), OR CONCRETE PIPES TO BE EN 1916 AND BS5911:PART

1.

10. ROAD GULLY OUTLET PIPES ARE TO BE 150mm DIA. WITH

CONCRETE SURROUND AND FLEXIBLE JOINTS. ALL GULLIES

SHALL BE FITTED WITH GRADE D400 GRATINGS AND FRAMES

TO BS EN124, UNLESS OTHERWISE STATED.

11. ALL ADOPTABLE SEWERS SHALL BE CONSTRUCTED TO THE

STANDARDS AND SPECIFICATION LAID DOWN DOWN IN

`SEWERS FOR ADOPTION' 6th EDITION, WITH A VIEW TO

ADOPTION UPON COMPLETION OF WORKS.

12. ALL PRIVATE DRAINAGE TO BE IN ACCORDANCE WITH THE

BUILDING REGULATIONS APPROVED DOCUMENT PART-H, AND

TO THE SATISFACTION OF THE BUILDING CONTROL

INSPECTOR.

13. THE CONTRACTOR IS TO KEEP A RECORD OF ANY VARIATIONS

MADE ON SITE, INCLUDING THE RELOCATION OF SEWERS OR

DRAINS, SO THAT AN AS CONSTRUCTED DRAWING CAN BE

PREPARED UPON COMPLETION OF THE PROJECT.

14. STUB CONNECTIONS TO ADOPTABLE MANHOLES SHALL BE

MADE FROM VITRIFIED CLAY AND CONSIST OF TWO ROCKER

PIPES LAID AT THE SAME GRADIENT AS THE UP OR

DOWNSTREAM PIPE.

15. IF ANY SUB SOIL DRAINAGE SYSTEMS ARE UNCOVERED

DURING THE WORKS CONTACT THE ENGINEER FOR

INSTRUCTIONS. SUB SOIL DRAINS ARE TO BE DIVERTED

AROUND NEW WORKS AND CONNECTED INTO THE SURFACE

WATER.

16. NO PRIVATE AREAS ARE TO DRAIN ONTO ADOPTABLE AREAS

AND VICE VERSA.

17. ALL EXISTING MANHOLE COVER'S, GULLIES, ETC, ARE TO BE

RAISED/LOWERED TO SUIT NEW LEVELS.

18. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO CONFIRM

THE LOCATION AND DEPTH OF ALL EXISTING SERVICES AND

UTILITIES THAT MAY BE PRESENT

19. UPON COMPLETION BUT PRIOR TO HANDOVER, CONTRACTOR

TO CARRY OUT FULL CCTV SURVEY OF DRAINAGE SYSTEM

WHICH IS TO BE REVIEWED BY ENGINEER TO ENSURE

SATISFACTORY INSTALLATION

20. MANHOLE AND CHAMBER COVER GRADES:

- 'A15' IN ALL LANDSCAPED AREAS AND ON FOOTPATHS

- 'B125' IN ALL DRIVEWAYS

- 'C250' IN PRIVATE PARKING AREAS

- 'D400' IN CARRIAGEWAY/ACCESS ROAD
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BLUE ARROWS SHOW ROUTE OF EXCEEDANCE FLOWS FROM

PROJECTED POINTS OF EMERGENCE TOWARDS DIRECTION OF

FALL.

ALL STRUCTURES DESIGNED TO ACCOMMODATE BELOW

GROUND THE CRITICAL 1 IN 100 YEAR STORM EVENT PLUS 45%.

EXCEEDANCE WOULD ONLY OCCUR IN STORMS OF GREATER

INTENSITY THAN THIS.
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Prefixed to drawing numbers shall signify the following:-

PL = PLANNING Shall not be used for contract or construction

purposes

P = PRELIMINARY Shall not be used for contract or construction

purposes

T = TENDER Shall not be used for construction purposes

C = CONSTRUCTION These are the only drawings that shall be 

used for construction purposes

R = RECORD Record of actual completed work

STANDARD DRAINAGE NOTES

1. DO NOT SCALE FROM THIS DRAWING, REFER TO FIGURED

DIMENSIONS ONLY. THE CONTRACTOR SHOULD CHECK ALL

DIMENSIONS ON SITE.

2. ALL DIMENSIONS IN MILLIMETRES AND ALL LEVELS ARE IN

METERS UNLESS NOTED OTHERWISE.

3. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH ALL

OTHER RELEVANT ARCHITECT AND ENGINEERING DETAILS,

DRAWINGS AND SPECIFICATIONS.

4. ANY DISCREPANCIES SHOULD BE REPORTED TO THE

ARCHITECT AND/OR ENGINEER IMMEDIATELY, SO THAT

CLARIFICATION CAN BE SOUGHT PRIOR TO THE

COMMENCEMENT OF WORK.

5. BEFORE COMMENCING CONSTRUCTION THE CONTRACTOR

MUST CHECK THE INVERT LEVELS OF EXISTING SEWERS TO

WHICH CONNECTIONS ARE MADE.  IN ADDITION THE

CONTRACTOR MUST LOCATE AND DETERMINE INVERT LEVELS

OF THE EXISTING SPURS TO WHICH CONNECTIONS ARE

PROPOSED. ANY DISCREPANCIES ARE TO BE NOTIFIED TO THE

ENGINEER IMMEDIATELY, PRIOR TO CONSTRUCTION.

6. ALL DRAINAGE WORKS SHOULD COMMENCE AT THE

PROPOSED DOWNSTREAM CONNECTION POINT, THE WORKS

CONTINUING UPSTREAM FOLLOWING CONFIRMATION OF THE

TIE-IN INVERT LEVELS TO THE ENGINEER. CONNECTIONS TO

MANHOLES OR LARGER SIZED PIPES ETC. SHOULD BE SOFFIT

TO SOFFIT UNLESS OTHERWISE INSTRUCTED BY THE

ENGINEER, IF THIS IS NOT POSSIBLE INFORM THE ENGINEER

IMMEDIATELY.

7. COVER LEVELS SHOWN ARE APPROXIMATE. COVERS AND

FRAMES SHALL BE SET TO FINISHED GROUND LEVELS AND

FALLS.

8. ALL UN-REFERENCED PIPES ARE TO BE 100mm DIA

9. ALL PIPES TO BE ADOPTED, OR CONNECTING TO ADOPTED

SEWERS, TO BE VITRIFIED CLAY TO BS EN 295 AND BS65 (SWS

ONLY), OR CONCRETE PIPES TO BE EN 1916 AND BS5911:PART

1.

10. ROAD GULLY OUTLET PIPES ARE TO BE 150mm DIA. WITH

CONCRETE SURROUND AND FLEXIBLE JOINTS. ALL GULLIES

SHALL BE FITTED WITH GRADE D400 GRATINGS AND FRAMES

TO BS EN124, UNLESS OTHERWISE STATED.

11. ALL ADOPTABLE SEWERS SHALL BE CONSTRUCTED TO THE

STANDARDS AND SPECIFICATION LAID DOWN DOWN IN

`SEWERS FOR ADOPTION' 6th EDITION, WITH A VIEW TO

ADOPTION UPON COMPLETION OF WORKS.

12. ALL PRIVATE DRAINAGE TO BE IN ACCORDANCE WITH THE

BUILDING REGULATIONS APPROVED DOCUMENT PART-H, AND

TO THE SATISFACTION OF THE BUILDING CONTROL

INSPECTOR.

13. THE CONTRACTOR IS TO KEEP A RECORD OF ANY VARIATIONS

MADE ON SITE, INCLUDING THE RELOCATION OF SEWERS OR

DRAINS, SO THAT AN AS CONSTRUCTED DRAWING CAN BE

PREPARED UPON COMPLETION OF THE PROJECT.

14. STUB CONNECTIONS TO ADOPTABLE MANHOLES SHALL BE

MADE FROM VITRIFIED CLAY AND CONSIST OF TWO ROCKER

PIPES LAID AT THE SAME GRADIENT AS THE UP OR

DOWNSTREAM PIPE.

15. IF ANY SUB SOIL DRAINAGE SYSTEMS ARE UNCOVERED

DURING THE WORKS CONTACT THE ENGINEER FOR

INSTRUCTIONS. SUB SOIL DRAINS ARE TO BE DIVERTED

AROUND NEW WORKS AND CONNECTED INTO THE SURFACE

WATER.

16. NO PRIVATE AREAS ARE TO DRAIN ONTO ADOPTABLE AREAS

AND VICE VERSA.

17. ALL EXISTING MANHOLE COVER'S, GULLIES, ETC, ARE TO BE

RAISED/LOWERED TO SUIT NEW LEVELS.

18. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO CONFIRM

THE LOCATION AND DEPTH OF ALL EXISTING SERVICES AND

UTILITIES THAT MAY BE PRESENT

19. UPON COMPLETION BUT PRIOR TO HANDOVER, CONTRACTOR

TO CARRY OUT FULL CCTV SURVEY OF DRAINAGE SYSTEM

WHICH IS TO BE REVIEWED BY ENGINEER TO ENSURE

SATISFACTORY INSTALLATION

20. MANHOLE AND CHAMBER COVER GRADES:

- 'A15' IN ALL LANDSCAPED AREAS AND ON FOOTPATHS

- 'B125' IN ALL DRIVEWAYS

- 'C250' IN PRIVATE PARKING AREAS

- 'D400' IN CARRIAGEWAY/ACCESS ROAD

P1 19.03.25 UPDATED TO LPA COMMENTS TZ CS CS
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

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

Maximum Rainfall (mm/hr)

FEH-22
2
0
1.000
4.00
30.00
75.0

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)

Raingarden
J1
J2
RE1
RE2
S1
S2
J3
J4
J5

0.019

0.005
0.005
0.006
0.006

4.00

4.00
4.00
4.00
4.00
4.00
4.00

4.00

79.574
80.200
80.750
80.750
80.750
80.600
80.600
80.750
80.600
80.600

1200

150
150
450
450

479589.469
479593.204
479594.565
479615.594
479594.461
479615.068
479594.478
479615.049
479613.987
479595.662

231599.158
231586.999
231577.663
231559.883
231561.575
231579.294
231579.506
231578.605
231579.275
231579.464

0.554
1.180
1.000
0.733
0.733
0.825
1.087
0.950
0.836
0.975

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.001 S2 J1 20.000 0.600 79.513 79.314 0.199 100.5 150 4.34 54.0

1.001 1.002 17.7 1.2 0.937 0.736 0.006 0.0 26 0.566

3.001 S1 J4 1.081 0.600 79.775 79.764 0.011 98.3 100 4.04 54.0

3.001 0.775 6.1 1.2 0.725 0.736 0.006 0.0 30 0.601

2.000 J5 S2 1.185 0.600 79.625 79.513 0.112 10.6 150 4.01 54.0

2.000 3.115 55.1 0.0 0.825 0.937 0.000 0.0 0 0.000

1.000 J2 S2 1.845 0.600 79.750 79.513 0.237 7.8 150 4.01 54.0

1.000 3.633 64.2 0.0 0.850 0.937 0.000 0.0 0 0.000

3.000 J3 S1 1.000 0.600 79.800 79.790 0.010 100.0 100 4.02 54.0

3.000 0.769 6.0 0.0 0.850 0.710 0.000 0.0 0 0.000
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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

1.001 20.000 100.5 150 Circular 80.600 79.513 0.937 80.200 79.314 0.736

1.001 S2 450 Manhole Adoptable J1 JuncƟon

3.001 1.081 98.3 100 Circular 80.600 79.775 0.725 80.600 79.764 0.736

3.001 S1 450 Manhole Adoptable J4 JuncƟon

2.000 1.185 10.6 150 Circular 80.600 79.625 0.825 80.600 79.513 0.937

2.000 J5 JuncƟon S2 450 Manhole Adoptable

1.000 1.845 7.8 150 Circular 80.750 79.750 0.850 80.600 79.513 0.937

1.000 J2 JuncƟon S2 450 Manhole Adoptable

3.000 1.000 100.0 100 Circular 80.750 79.800 0.850 80.600 79.790 0.710

3.000 J3 JuncƟon S1 450 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

Raingarden

J1

J2

RE1

RE2

S1

S2

J3

479589.469

479593.204

479594.565

479615.594

479594.461

479615.068

479594.478

479615.049

231599.158

231586.999

231577.663

231559.883

231561.575

231579.294

231579.506

231578.605

79.574

80.200

80.750

80.750

80.750

80.600

80.600

80.750

0.554

1.180

1.000

0.733

0.733

0.825

1.087

0.950

1200

150

150

450

450

1

0

1

0

1

2

0

0

1

0

1

0
1
2

0

0

1.001

1.000

3.000

3.001
2.000
1.000

1.001

3.000

79.314

79.750

79.790

79.775
79.513
79.513

79.513

79.800

150

150

100

100
150
150

150

100
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

J4

J5

479613.987

479595.662

231579.275

231579.464

80.600

80.600

0.836

0.975

1

0

1

0

3.001

2.000

79.764

79.625

100

150

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)

Detailed
x
240
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 %)

10
30
30

100
100

0
0

45
0

45

0
0
0
0
0

0
0
0
0
0

Node Raingarden Rain Garden Storage Structure

Filter ConducƟvity (m/hr)
Filter Depth (m)

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

Safety Factor

0.03600
0.250
0.00360
0.00360
2.0

Porosity
Invert Level (m)

Time to half empty (mins)
Analyse Ňow through structure

0.30
79.020
1336
x

Inlets
J1

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

0.000 93.0 0.574 190.0

Node J3 BioretenƟon Area Storage Structure

Underdrain Link Type
Underdrain Diameter (mm)

Underdrain Velocity
Underdrain ks (mm) / n
Underdrain Length (m)
Underdrain Slope (1:X)

Underdrain Height above base (m)
Underdrain DS Node

Filter ConducƟvity (m/hr)

Circular
100
Manning
0.030
19.400
999.0
0.100
S1
0.03600

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

Safety Factor
Porosity

Invert Level (m)
Time to half empty (mins)
Main Channel Length (m)
Main Channel Slope (1:X)

0.300
0.00360
0.00360
1.0
0.30
80.000
9
16.800
999.0
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Node J3 BioretenƟon Area Storage Structure

Main Channel n 0.030

Inlet
Node

Connects
To

RE1 Underdrain

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

0.000 10.0 0.800 10.0

Node J2 BioretenƟon Area Storage Structure

Underdrain Link Type
Underdrain Diameter (mm)

Underdrain Velocity
Underdrain ks (mm) / n
Underdrain Length (m)
Underdrain Slope (1:X)

Underdrain Height above base (m)
Underdrain DS Node

Filter ConducƟvity (m/hr)
Filter Depth (m)

Circular
100
Manning
0.030
19.400
999.0
0.100
S2
0.03600
0.300

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

Safety Factor
Porosity

Invert Level (m)
Time to half empty (mins)
Main Channel Length (m)
Main Channel Slope (1:X)

Main Channel n

0.00360
0.00360
1.0
0.30
80.000
7
16.800
999.0
0.030

Inlet
Node

Connects
To

RE2 Underdrain

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

0.000 10.0 0.800 10.0

Node J5 BioretenƟon Area Storage Structure

Underdrain Link Type
Underdrain Diameter (mm)

Underdrain Velocity
Underdrain ks (mm) / n
Underdrain Length (m)
Underdrain Slope (1:X)

Underdrain Height above base (m)
Underdrain DS Node

Filter ConducƟvity (m/hr)
Filter Depth (m)

Circular
150
Manning
0.030
19.200
150.0
0.100
S2
0.03600
0.350

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

Safety Factor
Porosity

Invert Level (m)
Time to half empty (mins)
Main Channel Length (m)
Main Channel Slope (1:X)

Main Channel n

0.00360
0.00360
1.0
0.30
79.874

19.200
150.0
0.030

Inlet
Node

Connects
To

J4 Underdrain

Depth
(m)

Area
(m²)

Depth
(m)

Area
(m²)

0.000 11.6 0.800 11.6



CGS Civils Ltd
Richard Cobden House
Lion Street
Chichester, PO19 1LW

File: Surface Water CalculaƟons_2.pfd
Network: Storm Network

19.03.2025

Page 5
Old Park Lodge
Warninglid, RH17 5TJ
Surface Water Draiange

Flow+ v14.0 Copyright © 1988-2025 Causeway Technologies Ltd

Approval Seƫngs

Node Size
Node Losses

Link Size
Link Length

x
x
x
x

Coordinates
Crossings

Cover Depth
Backdrops

x
x
x
x

Full Bore Velocity
ProporƟonal Velocity

Surcharged Depth
Flooding

x
x
x
x

Time to Half Empty
Return Period (years)

Discharge Rates
Discharge Volume

✓
10
x
x



CGS Civils Ltd
Richard Cobden House
Lion Street
Chichester, PO19 1LW

File: Surface Water CalculaƟons_2.pfd
Network: Storm Network

19.03.2025

Page 6
Old Park Lodge
Warninglid, RH17 5TJ
Surface Water Draiange

Flow+ v14.0 Copyright © 1988-2025 Causeway Technologies Ltd

Results for 10 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.22%

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)

360 minute winter Raingarden 304 79.145 0.125 1.2 13.1122 0.0000 OK

360 minute winter Raingarden FiltraƟon 0.5

120 minute summer Raingarden Filter Layer 576 79.020 0.250 0.4 6.9611 0.0000 OK

120 minute summer Raingarden Filter Layer InĮltraƟon 0.1

360 minute winter J1 304 79.147 0.127 1.2 0.0000 0.0000 OK
15 minute summer J2 11 79.765 0.015 1.4 0.2932 0.0000 OK

15 minute summer J2 1.000 S2 1.4 0.566 0.022 0.0050
15 minute summer J2 FiltraƟon 0.0
15 minute summer J2 Underdrain 0.0 0.000 0.000 0.0000

1440 minute winter J2 Filter Layer 930 79.704 0.004 0.0 0.0113 0.0000 OK

1440 minute winter J2 Filter Layer InĮltraƟon 0.0

15 minute summer RE1 11 80.052 0.035 2.0 0.0000 0.0000 OK

15 minute summer RE1 BioretenƟon Area J3 1.4 0.092 0.009

15 minute summer RE2 11 80.052 0.035 2.0 0.0000 0.0000 OK

15 minute summer RE2 BioretenƟon Area J2 1.4 0.092 0.009

30 minute summer S1 21 79.833 0.058 3.1 0.0092 0.0000 OK

30 minute summer S1 3.001 J4 2.2 0.630 0.354 0.0056

30 minute summer S2 19 79.565 0.052 4.6 0.0083 0.0000 OK

30 minute summer S2 1.001 J1 4.5 0.833 0.253 0.1075

30 minute summer J3 20 79.838 0.038 1.3 0.2831 0.0000 OK

30 minute summer J3 3.000 S1 1.3 0.483 0.219 0.0030
30 minute summer J3 FiltraƟon 0.0
30 minute summer J3 Underdrain 0.0 -0.035 -0.053 0.0236

30 minute summer J3 Filter Layer 21 79.769 0.069 1.1 0.2203 0.0000 OK

30 minute summer J3 Filter Layer InĮltraƟon 0.0

15 minute summer J4 1 79.764 0.000 0.0 0.0000 0.0000 OK

15 minute summer J4 BioretenƟon Area J5 0.0 0.000 0.000

15 minute summer J5 1 79.625 0.000 0.0 0.0003 0.0000 OK

15 minute summer J5 2.000 S2 0.0 0.000 0.000 0.0027
15 minute summer J5 FiltraƟon 0.0
15 minute summer J5 Underdrain 1.8 0.294 0.327 0.1167

30 minute summer J5 Filter Layer 21 79.679 0.155 4.1 0.6173 0.0000 OK

30 minute summer J5 Filter Layer InĮltraƟon 0.0
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.22%

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)

1440 minute winter Raingarden 1380 79.172 0.152 0.6 16.1849 0.0000 OK

1440 minute winter Raingarden FiltraƟon 0.4

180 minute summer Raingarden Filter Layer 360 79.020 0.250 0.5 6.9611 0.0000 OK

180 minute summer Raingarden Filter Layer InĮltraƟon 0.1

1440 minute winter J1 1410 79.172 0.152 0.4 0.0000 0.0000 OK
15 minute summer J2 11 79.768 0.018 2.0 0.3588 0.0000 OK

15 minute summer J2 1.000 S2 2.0 0.591 0.030 0.0071
15 minute summer J2 FiltraƟon 0.0
15 minute summer J2 Underdrain 0.0 0.000 0.000 0.0000

360 minute winter J2 Filter Layer 344 79.704 0.004 0.0 0.0127 0.0000 OK

360 minute winter J2 Filter Layer InĮltraƟon 0.0

15 minute summer RE1 11 80.060 0.043 2.6 0.0000 0.0000 OK

15 minute summer RE1 BioretenƟon Area J3 2.0 0.105 0.013

15 minute summer RE2 11 80.060 0.043 2.6 0.0000 0.0000 OK

15 minute summer RE2 BioretenƟon Area J2 2.0 0.105 0.013

30 minute summer S1 20 79.852 0.077 4.3 0.0122 0.0000 OK

30 minute summer S1 3.001 J4 3.2 0.625 0.528 0.0073

30 minute summer S2 19 79.576 0.063 6.4 0.0101 0.0000 OK

30 minute summer S2 1.001 J1 6.4 0.919 0.362 0.1396

30 minute summer J3 20 79.853 0.053 1.8 0.3429 0.0000 OK

30 minute summer J3 3.000 S1 1.8 0.451 0.293 0.0046
30 minute summer J3 FiltraƟon 0.0
30 minute summer J3 Underdrain -0.2 -0.072 -0.218 0.0446

30 minute summer J3 Filter Layer 22 79.785 0.085 1.4 0.2803 0.0000 OK

30 minute summer J3 Filter Layer InĮltraƟon 0.0

15 minute summer J4 1 79.764 0.000 0.0 0.0000 0.0000 OK

15 minute summer J4 BioretenƟon Area J5 0.0 0.000 0.000

15 minute summer J5 1 79.625 0.000 0.0 0.0003 0.0000 OK

15 minute summer J5 2.000 S2 0.0 0.000 0.000 0.0038
15 minute summer J5 FiltraƟon 0.0
15 minute summer J5 Underdrain 2.6 0.332 0.489 0.1529

30 minute summer J5 Filter Layer 21 79.691 0.167 5.9 0.6852 0.0000 OK

30 minute summer J5 Filter Layer InĮltraƟon 0.0
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Results for 30 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.22%

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)

1440 minute winter Raingarden 1410 79.282 0.262 1.0 30.4192 0.0000 OK

1440 minute winter Raingarden FiltraƟon 0.6

60 minute summer Raingarden Filter Layer 278 79.020 0.250 0.6 6.9611 0.0000 OK

60 minute summer Raingarden Filter Layer InĮltraƟon 0.1

1440 minute winter J1 1440 79.282 0.262 0.8 0.0000 0.0000 OK
15 minute summer J2 11 79.772 0.022 3.0 0.4680 0.0000 OK

15 minute summer J2 1.000 S2 3.0 0.601 0.046 0.0103
15 minute summer J2 FiltraƟon 0.0
15 minute summer J2 Underdrain 0.0 0.000 0.000 0.0000

480 minute summer J2 Filter Layer 320 79.705 0.005 0.0 0.0164 0.0000 OK

480 minute summer J2 Filter Layer InĮltraƟon 0.0

15 minute summer RE1 11 80.073 0.056 3.7 0.0000 0.0000 OK

15 minute summer RE1 BioretenƟon Area J3 3.0 0.122 0.019

15 minute summer RE2 11 80.073 0.056 3.7 0.0000 0.0000 OK

15 minute summer RE2 BioretenƟon Area J2 3.0 0.122 0.019

30 minute summer S1 20 79.884 0.109 6.2 0.0173 0.0000 SURCHARGED

30 minute summer S1 3.001 J4 4.6 0.602 0.763 0.0085

30 minute summer S2 19 79.594 0.081 9.8 0.0129 0.0000 OK

30 minute summer S2 1.001 J1 9.8 1.022 0.553 0.1917

30 minute summer J3 20 79.886 0.086 2.8 0.4441 0.0000 OK

30 minute summer J3 3.000 S1 2.7 0.445 0.440 0.0074
30 minute summer J3 FiltraƟon 0.0
30 minute summer J3 Underdrain -0.6 -0.131 -0.792 0.0814

30 minute summer J3 Filter Layer 23 79.836 0.136 1.7 0.4454 0.0000 OK

30 minute summer J3 Filter Layer InĮltraƟon 0.0

15 minute summer J4 1 79.764 0.000 0.0 0.0000 0.0000 OK

15 minute summer J4 BioretenƟon Area J5 0.0 0.000 0.000

15 minute summer J5 1 79.625 0.000 0.0 0.0003 0.0000 OK

15 minute summer J5 2.000 S2 0.0 0.000 0.000 0.0057
15 minute summer J5 FiltraƟon 0.0
15 minute summer J5 Underdrain 4.1 0.380 0.755 0.2026

30 minute summer J5 Filter Layer 20 79.711 0.187 8.8 0.7861 0.0000 OK

30 minute summer J5 Filter Layer InĮltraƟon 0.0
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.22%

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)

1440 minute winter Raingarden 1410 79.238 0.218 0.8 24.4421 0.0000 OK

1440 minute winter Raingarden FiltraƟon 0.5

120 minute summer Raingarden Filter Layer 290 79.020 0.250 0.6 6.9611 0.0000 OK

120 minute summer Raingarden Filter Layer InĮltraƟon 0.1

1440 minute winter J1 1440 79.238 0.218 0.6 0.0000 0.0000 OK
15 minute summer J2 11 79.770 0.020 2.5 0.4223 0.0000 OK

15 minute summer J2 1.000 S2 2.5 0.592 0.039 0.0089
15 minute summer J2 FiltraƟon 0.0
15 minute summer J2 Underdrain 0.0 0.000 0.000 0.0000

480 minute winter J2 Filter Layer 344 79.705 0.005 0.0 0.0145 0.0000 OK

480 minute winter J2 Filter Layer InĮltraƟon 0.0

15 minute summer RE1 11 80.067 0.050 3.2 0.0000 0.0000 OK

15 minute summer RE1 BioretenƟon Area J3 2.5 0.115 0.016

15 minute summer RE2 11 80.067 0.050 3.2 0.0000 0.0000 OK

15 minute summer RE2 BioretenƟon Area J2 2.5 0.115 0.016

30 minute summer S1 20 79.871 0.096 5.5 0.0153 0.0000 OK

30 minute summer S1 3.001 J4 4.1 0.593 0.681 0.0084

30 minute summer S2 19 79.587 0.074 8.5 0.0118 0.0000 OK

30 minute summer S2 1.001 J1 8.5 0.987 0.480 0.1720

30 minute summer J3 20 79.873 0.073 2.4 0.4061 0.0000 OK

30 minute summer J3 3.000 S1 2.3 0.436 0.382 0.0064
30 minute summer J3 FiltraƟon 0.0
30 minute summer J3 Underdrain -0.4 -0.109 -0.526 0.0677

30 minute summer J3 Filter Layer 24 79.813 0.113 1.6 0.3702 0.0000 OK

30 minute summer J3 Filter Layer InĮltraƟon 0.0

15 minute summer J4 1 79.764 0.000 0.0 0.0000 0.0000 OK

15 minute summer J4 BioretenƟon Area J5 0.0 0.000 0.000

15 minute summer J5 1 79.625 0.000 0.0 0.0003 0.0000 OK

15 minute summer J5 2.000 S2 0.0 0.000 0.000 0.0049
15 minute summer J5 FiltraƟon 0.0
15 minute summer J5 Underdrain 3.5 0.363 0.649 0.1842

30 minute summer J5 Filter Layer 20 79.704 0.180 7.7 0.7495 0.0000 OK

30 minute summer J5 Filter Layer InĮltraƟon 0.0
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.22%

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)

960 minute winter Raingarden 945 79.357 0.337 1.5 41.2373 0.0000 OK

960 minute winter Raingarden FiltraƟon 0.7

30 minute summer Raingarden Filter Layer 264 79.020 0.250 0.6 6.9611 0.0000 OK

30 minute summer Raingarden Filter Layer InĮltraƟon 0.1

960 minute winter J1 960 79.357 0.337 1.2 0.0000 0.0000 OK
15 minute summer J2 11 79.775 0.025 3.9 0.5543 0.0000 OK

15 minute summer J2 1.000 S2 3.9 0.585 0.060 0.0128
15 minute summer J2 FiltraƟon 0.0
15 minute summer J2 Underdrain 0.0 0.000 0.000 0.0000

600 minute summer J2 Filter Layer 405 79.706 0.006 0.0 0.0193 0.0000 OK

600 minute summer J2 Filter Layer InĮltraƟon 0.0

15 minute summer RE1 11 80.083 0.066 4.7 0.0000 0.0000 OK

15 minute summer RE1 BioretenƟon Area J3 3.9 0.134 0.025

15 minute summer RE2 11 80.083 0.066 4.7 0.0000 0.0000 OK

15 minute summer RE2 BioretenƟon Area J2 3.9 0.134 0.025

30 minute summer S1 19 79.913 0.138 7.8 0.0220 0.0000 SURCHARGED

30 minute summer S1 3.001 J4 6.0 0.772 0.992 0.0085

15 minute summer S2 11 79.610 0.097 12.9 0.0154 0.0000 OK

15 minute summer S2 1.001 J1 12.7 1.080 0.720 0.2359

30 minute summer J3 19 79.919 0.119 3.5 0.5232 0.0000 SURCHARGED

30 minute summer J3 3.000 S1 3.5 0.458 0.574 0.0078
30 minute summer J3 FiltraƟon 0.0
30 minute summer J3 Underdrain -1.0 -0.174 -1.463 0.1161

30 minute summer J3 Filter Layer 22 79.874 0.174 2.5 0.6036 0.0000 OK

30 minute summer J3 Filter Layer InĮltraƟon 0.0

15 minute summer J4 1 79.764 0.000 0.0 0.0000 0.0000 OK

15 minute summer J4 BioretenƟon Area J5 0.0 0.000 0.000

15 minute summer J5 1 79.625 0.000 0.0 0.0003 0.0000 OK

15 minute summer J5 2.000 S2 0.0 0.000 0.000 0.0071
15 minute summer J5 FiltraƟon 0.0
15 minute summer J5 Underdrain 5.4 0.414 1.006 0.2387

30 minute summer J5 Filter Layer 20 79.727 0.203 11.4 0.8662 0.0000 OK

30 minute summer J5 Filter Layer InĮltraƟon 0.0
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

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

Maximum Rainfall (mm/hr)

FEH-22
2
0
1.000
4.00
30.00
75.0

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)

EasƟng
(m)

Northing
(m)

Depth
(m)

Permeable Paving 0.002 4.00 80.650 479567.551 231557.698 0.470

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
240
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 %)

10
30
30

100
100

0
0

45
0

45

0
0
0
0
0

0
0
0
0
0

Node S3 OverŇow Online OriĮce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
✓
0.000

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

Diameter (m)

0.100
1.0
0.041

Discharge Coeĸcient 0.600

Node Permeable Paving Carpark Storage Structure

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

Safety Factor
Porosity

0.00360
0.00360
2.0
0.30

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

Width (m)
Length (m)

80.180
799
3.600
5.800

Slope (1:X)
Depth (m)

Inf Depth (m)

53.0
0.350

Approval Seƫngs

Node Size
Node Losses

Link Size
Minimum Diameter (mm)

Link Length
Maximum Length (m)

Coordinates

✓
✓
✓
150
✓
100.000
✓

Accuracy (m)
Crossings

Cover Depth
Minimum Cover Depth (m)
Maximum Cover Depth (m)

Backdrops
Minimum Backdrop Height (m)

1.000
✓
✓

3.000
✓
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Approval Seƫngs

Maximum Backdrop Height (m)
Full Bore Velocity

Minimum Full Bore Velocity (m/s)
Maximum Full Bore Velocity (m/s)

ProporƟonal Velocity
Return Period (years)

Minimum ProporƟonal Velocity (m/s)
Maximum ProporƟonal Velocity (m/s)

Surcharged Depth

1.500
✓

3.000
✓

0.750
3.000
✓

Return Period (years)
Maximum Surcharged Depth (m)

Flooding
Return Period (years)

Time to Half Empty
Discharge Rates

Discharge Volume
100 year 360 minute (m³)

0.100
✓
30
x
✓
✓
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Results for 10 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link Ouƞlow
(l/s)

480 minute winter Permeable Paving 312 80.344 0.164 0.1 0.6871 0.0000 OK

480 minute winter Permeable Paving InĮltraƟon 0.0
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link Ouƞlow
(l/s)

600 minute winter Permeable Paving 405 80.387 0.207 0.1 0.9600 0.0000 OK

600 minute winter Permeable Paving InĮltraƟon 0.0
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Results for 30 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link Ouƞlow
(l/s)

960 minute winter Permeable Paving 630 80.463 0.283 0.1 1.4341 0.0000 OK

960 minute winter Permeable Paving InĮltraƟon 0.0
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link Ouƞlow
(l/s)

960 minute winter Permeable Paving 615 80.438 0.258 0.1 1.2765 0.0000 OK

960 minute winter Permeable Paving InĮltraƟon 0.0
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link Ouƞlow
(l/s)

1440 minute winter Permeable Paving 930 80.574 0.394 0.1 1.8597 0.0000 OK

1440 minute winter Permeable Paving InĮltraƟon 0.0
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1 Maintenance 

1.1 Introduction 

 
1.1.1 During construction, the Contractor will be responsible for maintaining the drainage and SuDS (Sustainable Drainage 

Systems). Upon handover, the occupier will take on the responsibility of these duties as laid out in this report.   

 

1.1.2 The maintenance schedule for the proposed development will be split down into two separate categories; SuDS features 

and regular private drainage.  

 

1.2 SuDS at Old Park Lodge, Warninglid 
 

1.2.1 As listed above, in section 5.1.2, the SuDS features used on site will be Permeable Pavement and Raingarden. 

 

1.2.2 The SuDS features have been designed for easy maintenance and comprise: 

 

 Regular Day-to-Day care – litter collection, regular gardening to control vegetation growth and checking inlets 

where water enters the SuDS features 

 Occasional tasks – checking the SuDS features and removing any silt that builds up in the SuDS feature 

 Remedial work – repairing damage where necessary 

 

1.3 SuDS Drainage Maintenance Specification 

 
1.1.1 Raingarden 

In order to maintain the functioning of the Infiltration Basin, the following maintenance requirements should be adhered to:   

Table 21.3     Operation and maintenance requirements for Infiltration Basins 

Maintenance Schedule Required Action Typical Frequency 

Regular Maintenance 

Remove litter, debris, and trash Monthly  

Cut the grass – for landscaped areas 
Monthly (during growing season) or as 
required 

Cut the meadow grass in and around basin 
Half yearly (spring, before nesting 
season, and autumn) 

Inspect marginal and bankside vegetations and remove 
nuisance plants (for the first 3 years) 

Monthly (at start, then as required) 

Occasional maintenance 

Reseed areas of poor vegetation growth Annually, or as required 

Prune and trim trees and remove cuttings As required 

Remove sediment from pre-treatment system when 
50% full 

As required 

Remedial actions 

Repair erosion or other damage by reseeding or re-
turfing 

As required 

Realign the rip-rap As required 

Repair / rehabilitate inlets, outlets and overflows As required 

Rehabilitate infiltration surface using scarifying and 
spiking techniques if performance deteriorates 

As required 

Relevel uneven surface and reinstate design levels As required 

Monitoring 

Inspect inlets, outlets and overflows for blockages and 
clean if required 

Monthly 

Inspect banksides, structure, pipework etc for 
evidence of physical damage 

Monthly 

Inspect inlets and pre-treatment systems for silt 
accumulation; establish appropriate silt removal 
frequencies 

Half Yearly 

Inspect infiltration surface for compaction and ponding Monthly 
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1.1.2 Permeable Paving  

In order to maintain the functioning of the permeable paving, the following maintenance requirements should be adhered to:   

 

1.3.1 Bio retention systems 

In order to maintain the functioning of the bio retention systems, the following maintenance requirements should be adhered to:   

Table 18.3     Operation and maintenance requirements for bio retention systems 

Maintenance Schedule Required Action Typical Frequency 

Regular Inspections 

Inspection infiltration surfaces for silting and ponding, record de-
watering time of the facility and assess standing water levels in 
underdrain (if appropriate) to determine if maintenance is 
necessary 

Quarterly 

Check operation of underdrains by inspection of flows after rain Annually 

Assess plants for disease infection, poor growth, invasive species 
etc and replace as necessary 

Quarterly  

Inspect inlets and outlets for blockages Quarterly 

Regular maintenance  

Remove litter and surface debris and weeds 
Quarterly (or more frequently for 
tidiness or aesthetic reasons) 

Replace any plants, to maintain planting density As required 

Remove sediment, litter and debris build-up from around inlets or 
from forebays 

Quarterly to biannually  

Occasional maintenance 

Infill any holes or scour in the filter medium, improve erosion 
protection if required 

As required 

Repair minor accumulations of silt by raking away surface mulch, 
scarifying surface of medium and replacing mulch 

As required 

Remedial actions Remove and replace filter medium and vegetation above As required but likely to be > 20 years 

Table 21.3     Operation and maintenance requirements for permeable paving  

Maintenance Schedule Required Action Typical Frequency 

Regular Maintenance 
Brushing and vacuuming (standard cosmetic sweep over whole 
surface) 

Once a year, after autumn leaf fall, or 
reduced frequency as required, based 
on site-specific observations of 
clogging or manufacturer’s 
recommendations – pay particular 
attention to areas where water runs 
onto pervious surface from adjacent 
impermeable areas as this area is most 
likely to collect the most sediment 

Occasional 
maintenance 

Stabilise and mow contributing and adjacent areas As required 

Removal of weeds or management using glyphosate applied 
directly into the weeds by an applicator rather than spraying 

As required – once per year on less 
frequently used pavements 

Remedial Actions 

Remediate any landscaping which, through vegetation 
maintenance or soil slip, has been raised to within 50mm of level of 
the paving 

As required 

Remedial work to any depressions, rutting and cracked or broken 
blocks considered detrimental to the structural performance or a 
hazard to users, and replace lost jointing material 

As required 

Rehabilitation of surface and upper substructure by remedial 
sweeping 

Every 10 to 15 years or as required (if 
infiltration performance is reduced 
due to significant clogging) 

Monitoring 

Initial inspection 
Monthly for three months after 
installation 

Inspect for evidence of poor operation and/or weed growth – if 
required take remedial action 

Three-monthly, 48h after large storms 
in first six months 

Inspect silt accumulation rate and establish appropriate brushing 
frequencies 

Annually 

Monitor inspection chambers Annually 
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1.2 General Drainage Maintenance Specification 
 

1.2.1 Inlet Structures and Inspection Chambers 

 Inlet structures such as rainwater downpipes, road gullies and channel drains should be free from obstruction at all 

times to all free flow through the SuDS 

 Inspection Chambers and Rodding Eyes are used on bends or where pipes come together. They allow access and 

cleaning to the system if necessary. 

Inlet Structures and Inspection Chambers 

Regular Maintenance  Frequency  

Inlet Structures  
 
Inspect rainwater downpipes, channel drains and road gullies, 
removing obstructions and silt as necessary. Check that there 
is no physical damage.  
 
Strim vegetation 1m min surround to structures and keep 
area free from silt and debris  

 
 
Monthly  

Inspections Chambers and below ground control chambers.  
 
Remove cover and inspect, ensuring that the water is flowing 
freely and that the exit route for water is unobstructed. 
Remove debris and silt.  
 
Undertake inspection after leaf fall in Autumn  

 
 
 
Annually  

Occasional Maintenance  
 
Check topsoil levels are 20mm above edges of chambers to 
avoid mower damage.  

 
 
As necessary  

Remedial Work  
 
Repair physical damage if necessary  

 
 
As required  
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1.2.2 Below ground drainage pipes 

 Below ground drainage pipes convey water to the SuDS system. They should always be free from obstruction to allow 

free flow. 

Below Ground Drainage Pipes  

Regular Maintenance  Frequency  

Inspect and identify any areas that are not operating 
correctly. If required, take remedial action.  
 
Remove debris from the catchment surface (where it may 
cause risks to performance)  
 
Remove sediment from pre-treatment inlet structures and 
inspection chambers.  
 
Maintain vegetation to designed limits within the vicinity of 
below ground drainage pipes and tanks.  
  

Monthly for 3 months then annually  
 
 
 
Monthly  
 
 
Annually or as required  
 
 
Monthly or as required 
  

Remedial Work 
 
Repair physical damage if necessary   

 
 
As required 

Monitoring  
 
Inspect all inlets, outlets and vents to ensure that they are in 
good conditions and operating as designed.   
 
Survey inside of pipe runs for sediment build up and remove 
if necessary.  

 
 
Annually  
 
 
 
Every 5 years or as required  
 

 

 

 

 

 

 




