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1 Introduction  

1.1.1 CGS Civils Ltd has been appointed to undertake a drainage strategy report for a proposed development at 63 Annandale 
Avenue, Bognor Regis. 

1.1.2 The proposed development will consist of the construction of a block of flats. The proposed development is located at OS 
Grid Reference SZ 93436 99846 and has the post code PO21 2ET. 

1.1.3 The purpose of this drainage strategy is to demonstrate how the development area can be satisfactorily drained without 
increasing flood risk onsite and elsewhere. 

1.1.4 This document has been prepared with reference to: 

 National Planning Policy Framework (NPPF)  
 DEFRA: Sustainable Drainage Systems: Non-Statutory technical standards for sustainable drainage systems 
 DEFRA: National Standards for Sustainable Drainage Systems (SuDS)  
 The SuDS Manual (C753) 
 Building Regulations Document H 
 West Sussex County Council Local Flood Risk Management Strategy  

 
 

2 The Site  

2.1.1 CGS Civils Ltd has been appointed to undertake a drainage strategy report for a proposed development at 63 Annandale 
Avenue, Bognor Regis. 

 

 
Fig 1. Site Location 

2.1.2 The site currently contains two buildings with a total roof area of 182 m² and 236 m² of hardstanding (driveway and footpath). 

2.1.3 The proposed development involves the demolition of 63 Annandale Avenue and the construction of a block of flats. The 
proposed scheme will result in a total of 225 m² of impermeable area. The parking area and footpaths will be constructed 
using permeable paving to allow surface water runoff to infiltrate into the ground. Proposed development will result in a net 
reduction in impermeable area, thereby reducing surface water runoff rates and volumes from the site. 
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3 Executive Summary: 

 
3.1.1 Surface water runoff will be discharged to ground via infiltration. Runoff from the roof areas are to be captured into a positive 

drainage network prior to discharged into onsite geocellular soakaway. The runoff from the hard landscaped areas is to 
freely drain to ground via infiltration.  
 

3.1.2 The network will also make use of a standard geocellular soakaway where required in order to cater for the 1 in 100-year 
storm +45% CCA +10% urban creep. All features have been designed to the appropriate assumed infiltration rates of 3.0x10-

5m/s. 

 

4 Site Geology 

4.1 British Geological Survey information 

4.1.1 The British Geological Survey confirms the bedrock geology to be made up of Lambeth Group-Clay, silt and sand. The BGS 
website confirms the superficial deposits on site to be made up of River Terrace Deposits (Undifferentiated)-Sand, silt and 
clay. 
 

4.1.2 The British Geological survey also holds records of historical boreholes near the site which give some insight into the ground 
geology. 
-  Borehole SZ99NW31 (Located approx. 170m West of the site) – Ground geology (Clay, chalk.) 
-  Borehole SZ99NW28 (Located approx. 235m East of the site) – Ground geology (Clay, sand and gravel.) 

 
4.1.3 BGS Historical Borehole Logs can be found at Appendix B. 
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Fig 2. British Geological Survey 

 

Fig 3. British Geological Survey 

Snippet from BGS Website showing the Historical Borehole Log location 
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4.2 Geological Assessment 

4.2.1 No intrusive ground investigation testing has been carried out, however based on the available information on Planning Portal 
and BGS Portal it is confirmed that proposed development is located within the area underlain by soils with poor-good 
infiltration potential. 
 

4.2.2 The nearest borehole logs indicates that site is underlain by Lambeth Group-Clay, silt and sand with to poor-good potential 
for infiltration. 

 
4.2.3 Infiltration rates shall be confirmed by winter BRE365 infiltration testing and supported by full winter groundwater 

monitoring. 

 

5 Existing Drainage 

5.1.1 A CCTV survey was undertaken on site to identify existing surface and foul water discharge points. The survey confirmed 
one recorded rainwater pipe (RWP) per building, which are understood to discharge surface water to ground. 
 

5.1.2 The site includes areas of hardstanding constructed in tarmac and blockwork setts, which suggests that surface water is 
currently likely to discharge both to ground and overland, following the existing site topography. 
 

5.1.3 The existing drainage CCTV survey is provided in Appendix B. 
 

 
Fig 4. CCTV survey 
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Fig 5. Sewer Records 

 
 

6 Proposed Drainage Strategy 

6.1 SuDS Hierarchy 
 

6.1.1 All options for the destination of run-off generated on site have been assessed in line with the SuDS hierarchy as set out in 
Building Regulations Part H document and DEFRA’s Draft National Standards for SuDS.  

 
Table 1. SuDS Hierarchy 

Discharge Destination  
Rainwater Harvesting Yes- 1500 l Rainwater Harvesting Tank 
Interception Features Yes- bio-retention planters and permeable paving. 
Discharge to Ground Soakaway and porous paving based on assumed infiltration 

rate of 3.0 x10-5 m/s. 
Discharge to Watercourse n/a 
Discharge to Surface Water Sewer n/a 
Discharge to Other Sewer n/a 
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9 Appendices 

9.1 Appendix A – Site Plan  
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9.2 Appendix B – Drainage Layout 

  











Rexaus Group T/A Drain Detectives
Un

uk

Scoring Summary
Project Name Project Number Project Date

63 Annandale Avenue PO21 2ET JSD9596 09/03/2026

Structural Defects

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

Grade 4: Best practice suggests consideration should be given to repairs to avoid a potential
collapse.

Grade 5: Best practice suggests that this pipe is at risk of collapse at any time. Urgent
consideration should be given to repairs to avoid total failure.

Section PLR Grade Description

2 NEIGH MHX 3 Deformed drain or sewer, 20%

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 UNKNOWNX 4 Settled deposits, coarse, 50% cross-sectional area loss

2 NEIGH MHX 3 Roots, mass at joint, 15% cross-sectional area loss

3 MH1X 5 Roots, mass at joint, 80% cross-sectional area loss

Abandoned Surveys

Section PLR Description

1 UNKNOWNX Survey abandoned

Information

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

63 Annandale Avenue PO21 2ET P-1



Rexaus Group T/A Drain Detectives
U

uk

1

Project Pictures
Project Name Project Number Project Date

63 Annandale Avenue PO21 2ET JSD9596 09/03/2026

63 Annandale Avenue PO21 2ET P-2



Rexaus Group T/A Drain Detectives

1: Brick: Minor structural defects.

Other: Minor structural defects, i.e. open or displaced joints without additional characteristics.

  Acceptable structural condition.

2: Brick: Circumferential cracking. Single longitudinal crack. Surface mortar loss (depth missing < 15 mm).
Surface damage - spalling slight (breaking away of small fragments from the surface). Surface damage -
wear slight (increased roughness).

Other: Circumferential cracking. Surface damage - spalling slight (breaking away of small fragments from
the surface). Surface damage - wear slight (increased roughness).

  Minimal collapse likelihood in the short term but potential for further deterioration.

3: Brick: Total mortar loss (depth missing > 50 mm) without other defects. More than one longitudinal crack
(at a single location). Multiple cracking. Single bricks displaced. Deformation < 5%, no fracture and only
moderate mortar loss. Surface damage - spalling medium (large areas of chipped brick). Surface damage -
wear medium (entire surface of brick is missing).

Other: Fracture with no deformation or deformation < 5%. Longitudinal cracking or multiple cracking. Minor
loss of level. Severe joint defects i.e. Surface damage - spalling medium. Surface damage - wear medium.

  Collapse unlikely in the near future but further deterioration likely

4: Brick: Total mortar loss (depth missing > 50mm) with deformation > 10%; deformation up to 10% and
fractured; displaced or hanging brickwork; small number of missing bricks; dropped invert (drop > 20mm);
moderate loss of level; surface damage - large spalling (entire surface of brick is missing); surface damage
- large wear (entire surface of brick is missing).

Other: Broken; deformation up to 10% and broken; fracture with deformation 5-10%; multiple fractures;
serious loss of level; serious joint defects with voids or soil visible (open joint with > 50mm soil or void
visible or joint displacement > 25% of diameter); surface damage - entire area of pipe surface is missing or
severly worn.

  Collapse likely in the foreseeable future

5: Brick: Already collapsed; missing Invert; deformation > 10% and fractured; displaced or hanging brickwork
and deformation < 10%; extensive areas of missing brickwork.

Other: Already collapsed; deformation > 10% and broken; extensive areas of pipe fabric missing; fractures
with deformation > 10%

  Collapsed or collapse imminent

Defect Grade Description (Section)
Project Name Project Number Project Date

63 Annandale Avenue PO21 2ET JSD9596 09/03/2026

63 Annandale Avenue PO21 2ET P-3



Rexaus Group T/A Drain Detectives

Section Inspection - 24/02/2026 - UNKNOWNX
Item No. Date TimeInsp. No. Client`s Job Ref Weather Pre Cleaned PLR

1 1 24/02/26 11:36 JSD9596 No Rain Or Snow No UNKNOWNX
Operator Vehicle Camera Preset Length Legal Status Alternative ID

Dan LV67 HKJ Push Rod Not Specified Private Drain Not Specified

Town or Village: Bognor Regis Inspection Direction: Upstream Upstream Node: UNKNOWN

Road: 63 Annandale Avenue Inspected Length: 24.20 m Upstream Pipe Depth: 0.000 m 

Location: Gardens Total Length: 24.20 m Downstream Node: MH1

Surface Type: Joint Length:   Downstream Pipe Depth: 1.440 m 

Use: Foul Pipe Shape: Circular

Type of Pipe: Gravity drain/sewer Dia/Height: 100 mm

Flow Control: No flow control Pipe Material: Vitrified clay pipe (i.e. all clayware)

Year Constructed: Not Specified Lining Type: No Lining

Inspection Purpose: Routine inspection of condition Lining Material: No Lining

Comments:

Recommendations:

Scale: 1:210 Position [m] Code Observation MPEG Photo Grade

0.00   MH Start node, manhole, reference: MANHOLE 1 (MH1)  00:00:09 UNKNOW
NX_3b2c1
061-6c95-

 

0.00   WL Water level, 0% of the vertical dimension  00:00:09 UNKNOW
NX_45a1e
1be-29f3-4

 

0.01   RF Roots, fine  00:00:09 UNKNOW
NX_2971a
787-41ec-

2

0.48   RFJ Roots, fine at joint  00:00:22 UNKNOW
NX_96da4
866-93d6-

2

12.66   JN Junction at 9 o'clock, diameter: 100mm  00:01:35 UNKNOW
NX_2e349
3d6-f1b9-4

 

20.55   JXD Defective junction, damaged at 9 o'clock, diameter: 100mm:
CRACKED & ROOT INFILTRATED

00:02:09 UNKNOW
NX_8ab6b
b7f-afb5-4

 

20.86   RFJ Roots, fine at joint  00:02:26 UNKNOW
NX_01b83
3da-1af9-4

2

21.69   REM General remark: **ENTERS BURIED MANHOLE** 00:02:35 UNKNOW
NX_93352
ea6-d9c8-

 

23.88   DER Settled deposits, coarse, 50% cross-sectional area loss  00:02:53 UNKNOW
NX_ee8bb
757-b272-

4

24.20   SA Survey abandoned: S/A - UNABLE TO PASS DEBRIS 00:02:56 UNKNOW
NX_c0d73
047-4b10-

 

STR No. Def STR Peak STR Mean STR Total STR Grade SER No. Def SER Peak SER Mean SER Total SER Grade

0 0.0 0.0 0.0 1.0 4 5.0 0.3 8.0 4.0

63 Annandale Avenue PO21 2ET 1

MH1

Depth: 1.44 m



Rexaus Group T/A Drain Detectives

Section Pictures - 24/02/2026 - UNKNOWNX
Contractor`s Job Ref

1 Upstream UNKNOWNX JSD9596 JSD9596
Client`s Job RefItem No. Inspection Direction PLR

UNKNOWNX_3b2c1061-6c95-4655-96e3-44802cee786f_202
60309_150213_458.jpg, 00:00:09, 0.00 m

Start node, manhole, reference: MANHOLE 1 (MH1) 

UNKNOWNX_2971a787-41ec-4201-896a-60063f1a6843_202
60309_150431_186.jpg, 00:00:09, 0.01 m

Roots, fine 

UNKNOWNX_45a1e1be-29f3-454e-84f0-9b7c49525b5a_202
60309_150219_777.jpg, 00:00:09, 0.00 m
Water level, 0% of the vertical dimension 

UNKNOWNX_96da4866-93d6-40c9-935e-2d70b43f70ff_2026
0309_150543_965.jpg, 00:00:22, 0.48 m

Roots, fine at joint 

63 Annandale Avenue PO21 2ET 2



Rexaus Group T/A Drain Detectives

Section Pictures - 24/02/2026 - UNKNOWNX
Contractor`s Job Ref

1 Upstream UNKNOWNX JSD9596 JSD9596
Client`s Job RefItem No. Inspection Direction PLR

UNKNOWNX_2e3493d6-f1b9-4e51-ab53-bfb978736c69_202
60309_150812_778.jpg, 00:01:35, 12.66 m

Junction at 9 o'clock, diameter: 100mm 

UNKNOWNX_01b833da-1af9-40f4-82e7-59b4f9813641_2026
0309_150915_546.jpg, 00:02:26, 20.86 m

Roots, fine at joint 

UNKNOWNX_8ab6bb7f-afb5-46a2-97ad-c9e97d645cf4_2026
0309_150852_478.jpg, 00:02:09, 20.55 m

Defective junction, damaged at 9 o'clock, diameter: 100mm,
CRACKED & ROOT INFILTRATED

UNKNOWNX_93352ea6-d9c8-4492-ad93-76e1ca90c46c_202
60309_150944_449.jpg, 00:02:35, 21.69 m

General remark, **ENTERS BURIED MANHOLE**

63 Annandale Avenue PO21 2ET 3



Rexaus Group T/A Drain Detectives

Section Pictures - 24/02/2026 - UNKNOWNX
Contractor`s Job Ref

1 Upstream UNKNOWNX JSD9596 JSD9596
Client`s Job RefItem No. Inspection Direction PLR

UNKNOWNX_ee8bb757-b272-4aac-8351-86a90515e417_202
60309_151006_881.jpg, 00:02:53, 23.88 m

Settled deposits, coarse, 50% cross-sectional area loss 

 

UNKNOWNX_c0d73047-4b10-4f56-afd4-2bcc42f0deb9_2026
0309_151038_481.jpg, 00:02:56, 24.20 m

Survey abandoned, S/A - UNABLE TO PASS DEBRIS

63 Annandale Avenue PO21 2ET 4



Rexaus Group T/A Drain Detectives

Section Inspection - 24/02/2026 - NEIGH MHX
Item No. Date TimeInsp. No. Client`s Job Ref Weather Pre Cleaned PLR

2 1 24/02/26 11:35 JSD9596 No Rain Or Snow No NEIGH MHX
Operator Vehicle Camera Preset Length Legal Status Alternative ID

Dan LV67 HKJ Push Rod Not Specified Not Specified Not Specified

Town or Village: Bognor Regis Inspection Direction: Upstream Upstream Node: NEIGH MH

Road: 63 Annandale Avenue Inspected Length: 3.07 m Upstream Pipe Depth: 0.000 m 

Location: Gardens Total Length: 3.07 m Downstream Node: MH1

Surface Type: Joint Length:   Downstream Pipe Depth: 1.440 m 

Use: Foul Pipe Shape: Circular

Type of Pipe: Gravity drain/sewer Dia/Height: 100 mm

Flow Control: No flow control Pipe Material: Pitch fibre

Year Constructed: Not Specified Lining Type: No Lining

Inspection Purpose: Routine inspection of condition Lining Material: No Lining

Comments:

Recommendations:

Scale: 1:50 Position [m] Code Observation MPEG Photo Grade

0.00   MH Start node, manhole, reference: MANHOLE 1 (MH1)  00:00:07 NEIGH
MHX_129
57fd7-d5b

 

0.00   WL Water level, 0% of the vertical dimension  00:00:07 NEIGH
MHX_e6d
13b93-f12

 

0.09   D Deformed drain or sewer, 10%  00:00:16 NEIGH
MHX_cbc2
7641-9414

2

0.57   D Deformed drain or sewer, 10%  00:00:26 NEIGH
MHX_1eb
83b89-b91

2

1.00   REM General remark: **BOUNDARY POINT** 00:00:28 NEIGH
MHX_ac23
2ef7-f446-

 

1.44   D Deformed drain or sewer, 5%  00:00:30 NEIGH
MHX_d0af
c9db-651f-

1

2.11   D Deformed drain or sewer, 20%  00:00:34 NEIGH
MHX_8c17
c4af-3b21-

3

2.11   RF Roots, fine  00:00:34 NEIGH
MHX_f219
7242-dbd2

2

2.68   RMJ Roots, mass at joint, 15% cross-sectional area loss  00:00:38 NEIGH
MHX_353
d599e-86f

3

2.68   MCPVC Material changes to polyvinyl chloride  00:00:38 NEIGH
MHX_98e
14b0c-507

 

3.07   MHF Finish node, manhole, reference: ENTERS MANHOLE IN
THE NEIGHBOURING PROPERTY 

00:00:42 NEIGH
MHX_c82c
0c81-083f-

 

STR No. Def STR Peak STR Mean STR Total STR Grade SER No. Def SER Peak SER Mean SER Total SER Grade

4 40.0 26.1 80.0 3.0 2 4.0 1.6 5.0 3.0

63 Annandale Avenue PO21 2ET 5

MH1

Depth: 1.44 m

NEIGH MH

Depth: 0.00 m



Rexaus Group T/A Drain Detectives
Un

k

Section Pictures - 24/02/2026 - NEIGH MHX
Contractor`s Job Ref

2 Upstream NEIGH MHX JSD9596 JSD9596
Client`s Job RefItem No. Inspection Direction PLR

NEIGH
MHX_12957fd7-d5b7-4a95-a9a2-5440e2683dfa_20260309_1

51253_204.jpg, 00:00:07, 0.00 m
Start node, manhole, reference: MANHOLE 1 (MH1) 

NEIGH
MHX_cbc27641-9414-4772-a36f-8aa1791142d9_20260309_1

51317_993.jpg, 00:00:16, 0.09 m
Deformed drain or sewer, 10% 

NEIGH
MHX_e6d13b93-f12c-4e34-b2fd-53931f37d549_20260309_15

1300_537.jpg, 00:00:07, 0.00 m
Water level, 0% of the vertical dimension 

NEIGH
MHX_1eb83b89-b91b-4ed7-9275-ab4ff6b04c27_20260309_1

51341_728.jpg, 00:00:26, 0.57 m
Deformed drain or sewer, 10% 

63 Annandale Avenue PO21 2ET 6



Rexaus Group T/A Drain Detectives
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Section Pictures - 24/02/2026 - NEIGH MHX
Contractor`s Job Ref

2 Upstream NEIGH MHX JSD9596 JSD9596
Client`s Job RefItem No. Inspection Direction PLR

NEIGH
MHX_ac232ef7-f446-47b7-ab60-7a0adf0db53f_20260309_15

1407_697.jpg, 00:00:28, 1.00 m
General remark, **BOUNDARY POINT**

NEIGH
MHX_8c17c4af-3b21-4ba9-a9eb-daf083b01de2_20260309_1

51444_714.jpg, 00:00:34, 2.11 m
Deformed drain or sewer, 20% 

NEIGH
MHX_d0afc9db-651f-46b0-b605-d325d48d1f4a_20260309_15

1421_041.jpg, 00:00:30, 1.44 m
Deformed drain or sewer, 5% 

NEIGH
MHX_f2197242-dbd2-46cd-88c3-e7852d7478fe_20260309_1

51452_767.jpg, 00:00:34, 2.11 m
Roots, fine 

63 Annandale Avenue PO21 2ET 7



Rexaus Group T/A Drain Detectives
Unit 2, The Long Barn,

Section Pictures - 24/02/2026 - NEIGH MHX
Contractor`s Job Ref

2 Upstream NEIGH MHX JSD9596 JSD9596
Client`s Job RefItem No. Inspection Direction PLR

NEIGH
MHX_353d599e-86f2-49f9-b787-79dede56729a_20260309_1

51525_153.jpg, 00:00:38, 2.68 m
Roots, mass at joint, 15% cross-sectional area loss 

NEIGH
MHX_c82c0c81-083f-4f50-9db9-eb937cbde540_20260309_15

1618_648.jpg, 00:00:42, 3.07 m
Finish node, manhole, reference: ENTERS MANHOLE IN THE

NEIGHBOURING PROPERTY 

NEIGH
MHX_98e14b0c-5078-47af-9d1d-c4fecb05a7b2_20260309_1

51545_215.jpg, 00:00:38, 2.68 m
Material changes to polyvinyl chloride 

63 Annandale Avenue PO21 2ET 8



Rexaus Group T/A Drain Detectives
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Section Inspection - 24/02/2026 - MH1X
Item No. Date TimeInsp. No. Client`s Job Ref Weather Pre Cleaned PLR

3 1 24/02/26 11:35 JSD9596 No Rain Or Snow No MH1X
Operator Vehicle Camera Preset Length Legal Status Alternative ID

Dan LV67 HKJ Push Rod Not Specified Not Specified Not Specified

Town or Village: Bognor Regis Inspection Direction: Downstream Upstream Node: MH1

Road: 63 Annandale Avenue Inspected Length: 7.39 m Upstream Pipe Depth: 1.440 m 

Location: Gardens Total Length: 7.39 m Downstream Node: MAIN SEWER

Surface Type: Joint Length:   Downstream Pipe Depth: 0.000 m 

Use: Foul Pipe Shape: Circular

Type of Pipe: Gravity drain/sewer Dia/Height: 100 mm

Flow Control: No flow control Pipe Material: Vitrified clay pipe (i.e. all clayware)

Year Constructed: Not Specified Lining Type: No Lining

Inspection Purpose: Routine inspection of condition Lining Material: No Lining

Comments:

Recommendations:

Scale: 1:64 Position [m] Code Observation MPEG Photo Grade

0.00   MH Start node, manhole, reference: MANHOLE 1 (MH1)  00:00:07 MH1X_ad
aec02f-18
b5-4ac4-9

 

0.00   WL Water level, 0% of the vertical dimension  00:00:07 MH1X_0e
4f395e-c6
61-44f3-be

 

0.02   RMJ Roots, mass at joint, 80% cross-sectional area loss  00:00:07 MH1X_5f8
6450e-be3
e-4e2f-bdc

5

1.72   DEEJ Attached deposits, encrustation at joint from 4 o'clock to 8
o'clock, 20% cross-sectional area loss 

00:00:25 MH1X_87
134125-87
be-4706-8

3

2.59   REM General remark: **BOUNDARY POINT** 00:00:29 MH1X_6f6
5906a-06d
3-45d4-b1

 

6.24   CCJ Crack, circumferential at joint from 8 o'clock to 12 o'clock  00:00:43 MH1X_b7
e21036-a7
85-4a45-a

2

7.39   MHF Finish node, manhole, reference: MAIN SEWER  00:00:51 MH1X_0cc
10ae4-ed4
5-402d-be

 

STR No. Def STR Peak STR Mean STR Total STR Grade SER No. Def SER Peak SER Mean SER Total SER Grade

1 10.0 1.4 10.0 2.0 2 20.0 3.0 22.0 5.0

63 Annandale Avenue PO21 2ET 9

MH1

Depth: 1.44 m

MAIN SEWER

Depth: 0.00 m



Rexaus Group T/A Drain Detectives
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Section Pictures - 24/02/2026 - MH1X
Contractor`s Job Ref

3 Downstream MH1X JSD9596 JSD9596
Client`s Job RefItem No. Inspection Direction PLR

MH1X_adaec02f-18b5-4ac4-94d2-7f08acbe9c62_20260309_1
51823_216.jpg, 00:00:07, 0.00 m

Start node, manhole, reference: MANHOLE 1 (MH1) 

MH1X_5f86450e-be3e-4e2f-bdc8-18a30d40e5f7_20260309_1
52026_783.jpg, 00:00:07, 0.02 m

Roots, mass at joint, 80% cross-sectional area loss 

MH1X_0e4f395e-c661-44f3-bef8-d5092db76894_20260309_1
51829_347.jpg, 00:00:07, 0.00 m

Water level, 0% of the vertical dimension 

MH1X_87134125-87be-4706-885c-f264c308d8d2_20260309_
152055_841.jpg, 00:00:25, 1.72 m

Attached deposits, encrustation at joint from 4 o'clock to 8
o'clock, 20% cross-sectional area loss 

63 Annandale Avenue PO21 2ET 10



Rexaus Group T/A Drain Detectives

Section Pictures - 24/02/2026 - MH1X
Contractor`s Job Ref

3 Downstream MH1X JSD9596 JSD9596
Client`s Job RefItem No. Inspection Direction PLR

MH1X_6f65906a-06d3-45d4-b19d-5ec31823dcc2_20260309_
152124_095.jpg, 00:00:29, 2.59 m

General remark, **BOUNDARY POINT**

MH1X_0cc10ae4-ed45-402d-be3a-c95dfc9df374_20260309_1
52253_760.jpg, 00:00:51, 7.39 m

Finish node, manhole, reference: MAIN SEWER 

MH1X_b7e21036-a785-4a45-a376-16d1e7c6e280_20260309
_152237_006.jpg, 00:00:43, 6.24 m

Crack, circumferential at joint from 8 o'clock to 12 o'clock 

63 Annandale Avenue PO21 2ET 11
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9.3 Appendix C – Surface Water Calculations 

  



CGS Civils Ltd File: SW_Calc.pfd
Network: Storm Network
KCK
23.06.2026

Page 1
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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)

SA
PP1
RE1
RE2
S01
S02
S03

0.002

0.011

0.011

4.00
4.00
4.00

4.00

49.800
49.600
49.900
49.900
49.900
49.900
49.900

450
450
450
450
450
450
450

993.355
1011.205
1013.884
1000.230
1003.612

996.035
990.834

1019.636
999.961

1010.612
997.792

1020.849
1016.609
1009.291

1.000
0.420
0.500
0.500
0.645
0.738
0.648

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)

2.000 RE1 S01 14.502 0.600 49.400 49.255 0.145 100.0 100 4.31 58.5

2.000 0.769 6.0 0.0 0.400 0.545 0.000 0.0 0 0.000

2.001 S01 S02 8.683 0.600 49.255 49.162 0.093 93.4 100 4.50 58.5

2.001 0.796 6.3 2.3 0.545 0.638 0.011 0.0 43 0.740

1.002 S02 SA 4.043 0.600 49.162 48.800 0.362 11.2 150 4.54 58.5

1.002 3.031 53.6 4.6 0.588 0.850 0.022 0.0 30 1.860

1.000 RE2 S03 14.850 0.600 49.400 49.252 0.148 100.0 100 4.32 58.5

1.000 0.769 6.0 0.0 0.400 0.548 0.000 0.0 0 0.000

1.001 S03 S02 8.978 0.600 49.252 49.162 0.090 100.0 100 4.52 58.5

1.001 0.769 6.0 2.3 0.548 0.638 0.011 0.0 43 0.721

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

2.000 14.502 100.0 100 Circular 49.900 49.400 0.400 49.900 49.255 0.545

2.000 RE1 450 Manhole Adoptable S01 450 Manhole Adoptable

2.001 8.683 93.4 100 Circular 49.900 49.255 0.545 49.900 49.162 0.638

2.001 S01 450 Manhole Adoptable S02 450 Manhole Adoptable

1.002 4.043 11.2 150 Circular 49.900 49.162 0.588 49.800 48.800 0.850

1.002 S02 450 Manhole Adoptable SA 450 Manhole Adoptable

1.000 14.850 100.0 100 Circular 49.900 49.400 0.400 49.900 49.252 0.548

1.000 RE2 450 Manhole Adoptable S03 450 Manhole Adoptable
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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 8.978 100.0 100 Circular 49.900 49.252 0.548 49.900 49.162 0.638

1.001 S03 450 Manhole Adoptable S02 450 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

SA

PP1

RE1

RE2

S01

S02

S03

993.355

1011.205

1013.884

1000.230

1003.612

996.035

990.834

1019.636

999.961

1010.612

997.792

1020.849

1016.609

1009.291

49.800

49.600

49.900

49.900

49.900

49.900

49.900

1.000

0.420

0.500

0.500

0.645

0.738

0.648

450

450

450

450

450

450

450

1

0

0

1
0

1

2

0

1

0

1

0

0
1

0
1
2

0
1

0

1.002

2.000

1.000
2.000

2.001
2.001
1.001

1.002
1.000

1.001

48.800

49.400

49.400
49.255

49.255
49.162
49.162

49.162
49.252

49.252

150

100

100
100

100
100
100

150
100

100

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
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Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

10
30
30

100
100

0
0

40
0

45

0
0
0
0

10

0
0
0
0
0

Node SA Soakaway Storage Structure

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

Safety Factor
Porosity

0.00000
0.10800
2.0
0.95

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

Pit Width (m)
Pit Length (m)

48.800
1340
16.500
3.000

Depth (m)
Inf Depth (m)

Number Required

0.400

1

Node PP1 Carpark Storage Structure

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

Safety Factor
Porosity

0.10800
0.00000
2.0
0.30

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

Width (m)
Length (m)

49.180
19
2.500
10.000

Slope (1:X)
Depth (m)

Inf Depth (m)

30.0
0.300



CGS Civils Ltd File: SW_Calc.pfd
Network: Storm Network
KCK
23.06.2026

Page 4
63 Annandale Avenue, Bognor 

Flow+ v15.0 Copyright © 1988-2026 Causeway Technologies Ltd

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 DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

720 minute winter SA 690 48.999 0.199 0.6 9.3767 0.0000 OK

720 minute winter SA InĮltraƟon 0.1

30 minute summer PP1 23 49.330 0.150 0.7 0.2408 0.0000 OK

30 minute summer PP1 InĮltraƟon 0.2

15 minute summer RE1 1 49.400 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE1 2.000 S01 0.0 0.000 0.000 0.0405

15 minute summer RE2 1 49.400 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE2 1.000 S03 0.0 0.000 0.000 0.0424

15 minute summer S01 10 49.322 0.067 4.5 0.0107 0.0000 OK

15 minute summer S01 2.001 S02 4.5 0.970 0.719 0.0403

15 minute summer S02 9 49.211 0.049 9.0 0.0078 0.0000 OK

15 minute summer S02 1.002 SA 9.1 2.516 0.169 0.0181

15 minute summer S03 10 49.320 0.068 4.5 0.0109 0.0000 OK

15 minute summer S03 1.001 S02 4.5 0.957 0.745 0.0421
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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 DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

720 minute summer SA 720 49.044 0.244 1.2 11.5247 0.0000 OK

720 minute summer SA InĮltraƟon 0.1

60 minute summer PP1 40 49.360 0.180 0.7 0.3404 0.0000 OK

60 minute summer PP1 InĮltraƟon 0.2

15 minute summer RE1 1 49.400 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE1 2.000 S01 0.0 0.000 0.000 0.0496

15 minute summer RE2 1 49.400 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE2 1.000 S03 0.0 0.000 0.000 0.0519

15 minute summer S01 10 49.337 0.082 5.8 0.0130 0.0000 OK

15 minute summer S01 2.001 S02 5.8 1.037 0.927 0.0482

15 minute summer S02 9 49.217 0.055 11.6 0.0088 0.0000 OK

15 minute summer S02 1.002 SA 11.7 2.594 0.218 0.0248

15 minute summer S03 10 49.336 0.084 5.8 0.0133 0.0000 OK

15 minute summer S03 1.001 S02 5.8 1.024 0.960 0.0505
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

1440 minute winter SA 1320 49.118 0.318 0.6 15.0254 0.0000 OK

1440 minute winter SA InĮltraƟon 0.2

60 minute summer PP1 42 49.400 0.220 0.9 0.5038 0.0000 OK

60 minute summer PP1 InĮltraƟon 0.2

15 minute summer RE1 10 49.415 0.015 0.5 0.0024 0.0000 OK

15 minute summer RE1 2.000 S01 -0.5 -0.090 -0.077 0.0623

15 minute summer RE2 10 49.419 0.019 0.5 0.0031 0.0000 OK

15 minute summer RE2 1.000 S03 -0.5 -0.090 -0.080 0.0659

15 minute summer S01 10 49.416 0.161 8.1 0.0256 0.0000 SURCHARGED

15 minute summer S01 2.001 S02 7.6 1.108 1.213 0.0557

15 minute summer S02 9 49.223 0.061 15.1 0.0097 0.0000 OK

15 minute summer S02 1.002 SA 15.2 2.650 0.283 0.0360

15 minute summer S03 10 49.419 0.167 8.1 0.0265 0.0000 SURCHARGED

15 minute summer S03 1.001 S02 7.5 1.101 1.246 0.0576
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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 DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

960 minute winter SA 915 49.089 0.289 0.8 13.6302 0.0000 OK

960 minute winter SA InĮltraƟon 0.2

30 minute winter PP1 25 49.387 0.207 0.9 0.4464 0.0000 OK

30 minute winter PP1 InĮltraƟon 0.2

15 minute summer RE1 1 49.400 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE1 2.000 S01 0.0 0.000 0.000 0.0567

15 minute summer RE2 1 49.400 0.000 0.0 0.0000 0.0000 OK

15 minute summer RE2 1.000 S03 0.0 0.000 0.000 0.0581

15 minute summer S01 10 49.387 0.132 7.2 0.0209 0.0000 SURCHARGED

15 minute summer S01 2.001 S02 7.0 1.023 1.114 0.0546

15 minute summer S02 9 49.220 0.058 13.9 0.0093 0.0000 OK

15 minute summer S02 1.002 SA 13.9 2.625 0.260 0.0318

15 minute summer S03 10 49.391 0.139 7.2 0.0221 0.0000 SURCHARGED

15 minute summer S03 1.001 S02 7.0 1.024 1.152 0.0565
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Results for 100 year +45% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.84%

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)

600 minute winter SA 570 49.724 0.924 1.8 18.9804 0.0000 OK

600 minute winter SA InĮltraƟon 0.2

60 minute summer PP1 42 49.455 0.275 1.4 0.7843 0.0000 OK

60 minute summer PP1 InĮltraƟon 0.3

600 minute winter RE1 570 49.724 0.324 0.1 0.0515 0.0000 FLOOD RISK

600 minute winter RE1 2.000 S01 -0.1 -0.014 -0.014 0.1135

600 minute winter RE2 570 49.724 0.324 0.1 0.0515 0.0000 FLOOD RISK

600 minute winter RE2 1.000 S03 -0.1 -0.014 -0.014 0.1162

600 minute winter S01 570 49.724 0.469 0.9 0.0745 0.0000 FLOOD RISK

600 minute winter S01 2.001 S02 0.9 0.660 0.144 0.0679

600 minute winter S02 570 49.724 0.562 1.8 0.0893 0.0000 FLOOD RISK

600 minute winter S02 1.002 SA 1.8 1.161 0.034 0.0712

600 minute winter S03 570 49.724 0.472 0.9 0.0750 0.0000 FLOOD RISK

600 minute winter S03 1.001 S02 0.9 0.650 0.149 0.0702
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Node Name

Length (m)

Invert Level (m)

Cover Level (m)
Slope (1:X)
SecƟon Type
Link Name

RE2

14.850

49
.4

00

49
.2

52

49
.9

00
100.0

100mm
1.000

S03

8.978

49
.2

52
49

.1
62

49
.9

00

100.0
100mm
1.001

S02

4.0

49
.1

62
48

.8
00

49
.9

00

11
15
1.0

SA

49
.8

00

Datum (m) 44.000

Ver Scale 100
Hor Scale 1500

A4 drawing
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Node Name

Length (m)

Invert Level (m)

Cover Level (m)
Slope (1:X)
SecƟon Type
Link Name

RE1

14.502

49
.4

00
49

.2
55

49
.9

00
100.0

100mm
2.000

S01

8.68

49
.2

55
49

.1
62

49
.9

00

93.4
100m
2.00

S02

49
.9

00

Datum (m) 44.000

Ver Scale 100
Hor Scale 1500

A4 drawing
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