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SURFACE WATER DRAINAGE DESIGN



LAYOUTS & DETAILS 



Permeable Access / Parking build-up with Type
3 Sub-base. (SEE DETAIL 1)

Detention Basin (see detail)

R/E Rodding Eye

Surface Water Inspection Chamber

Surface water drainage pipes

+33.500
(+33.000) Cover level / (formation level) /

Type 3 Sub-base thickness(0.300)
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Hydro-Brake vortex flow control chamber.
CTL-SHE-0071-2000-0710-2000

Flow to be limited to 2.0 l/s
0.710m Design Head

FOREBAY

Granular bund within basin to form a
forebay area. Forebay area is to provide

sediment filtration to the surface water
prior to it entering the main detension

basin area

DETENTION BASIN
IL (IN) - 32.790

IL (OUT) - 32.790
BASE - 32.790

TOP OF BANK - 33.800
TOP OF WATER - 33.500

Freeboard = 0.300m
27.5m long x 18.0m wide (varies)

 x 1.01m deep
Total plan area = 440m²
Basin Volume = 340m3

(218m3 at 1-in-100 year + CC storm event)

Piped network from SW-IC 12 to the ditch
headwall does not achieve self-cleansing

due to the shallow gradient of the pipe.
Therefore, a specific maintenance regime

shall be implemented as to negate the risk
of pipe blockages due to sediment / debris

build-up. Such maintenance taks shall
include regular inspections and de-silting

as necessary
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1. This drawing has been prepared using a Site Plan Drawing supplied by the
client in AutoCAD format.

2. This drawing is to be read in conjunction with all relevant Engineers' and
Architects' drawings and specifications.

3. All dimensions are in millimetres unless noted otherwise. All levels are in
metres.

4. The contractor is responsible for setting out and for checking dimensions.

5. In accordance with The Construction (Design and Management) Regulations
2015 (CDM 2015) the Principle Designer and Contractor are to:

- Notify HSE of works.
- Comply with the requirements of Health and Safety Plan (if applicable)
- Provide risk assessments and method statements for all potential hazards

relevant to this project.

6. The main contractor shall be responsible for the setting out and accuracy of all
dimensions. The contractor shall be satisfied that the information given is correct
and any discrepancies should be noted to the Engineer immediately.

7. The Contractor is responsible for specifying product and codes and ordering of
drainage materials.

8. Cover grades are in accordance with BS497 Pt 1
Cover Grades : D400 - carriageways.

     B125 - carriageways for slow traffic.
      A15 - inaccessible to vehicles

9. All drainage pipes within development site to be 100mm dia unless shown
otherwise.

10. All uPVC drainage to be installed to BS5955 Pt6 and in strict accordance with
the manufacturers instructions.

11. All uPVC drainage products to conform to BS EN1401 & Kite mark certified in
accordance  with specification.

12. DO NOT SCALE. If discrepancy or query arises on dimensions consult
Engineer.

SURFACE WATER DRAINAGE LAYOUT
GENERAL ARRANGEMENT

1:250

NOTES

In preparing the designs illustrated by this drawing we have fulfilled our duties in
the role of Designer as defined in the Construction Design and Management

Regulations 2015. We have undertaken a full Hazard Identification and Risk Analysis
and have designed out any special risks associated with the work, so that as far as

possible there are no residual risks.

Where hazards have been identified, the risks from which it has not been possible to
eliminate during the design process, these are indicated on the drawing. It will be

the responsibility of the Principal Contractor to develop Safe Systems of Work
and/or Method Statements to minimise any risks associated with such hazards.

! CDM 2015 - RESIDUAL RISKS !

NOTE: Residual risks are defined as those risks arising from identified hazards
which cannot be designed-out, and which a competent and experienced building

contractor is unlikely to encounter during normal construction activities. Ordinary
risks arising from normal construction operations have not been included.

NOTE:  It is incumbent on the subcontractors and installers to making themselves
familiar with the current industry standards relating to their works as well as
reviewing and installing such works in accordance with the current Building

Regulations, British Standards, NHBC Standards, Standards Compliance Guides,
Industry Association Standards and the product data sheets such as BBA

certification and manufacturer's instructions.
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NOTES

In preparing the designs illustrated by this drawing we have fulfilled our duties in
the role of Designer as defined in the Construction Design and Management

Regulations 2015. We have undertaken a full Hazard Identification and Risk Analysis
and have designed out any special risks associated with the work, so that as far as

possible there are no residual risks.

Where hazards have been identified, the risks from which it has not been possible to
eliminate during the design process, these are indicated on the drawing. It will be

the responsibility of the Principal Contractor to develop Safe Systems of Work
and/or Method Statements to minimise any risks associated with such hazards.

! CDM 2015 - RESIDUAL RISKS !

NOTE: Residual risks are defined as those risks arising from identified hazards
which cannot be designed-out, and which a competent and experienced building

contractor is unlikely to encounter during normal construction activities. Ordinary
risks arising from normal construction operations have not been included.

NOTE:  It is incumbent on the subcontractors and installers to making themselves
familiar with the current industry standards relating to their works as well as
reviewing and installing such works in accordance with the current Building

Regulations, British Standards, NHBC Standards, Standards Compliance Guides,
Industry Association Standards and the product data sheets such as BBA

certification and manufacturer's instructions.

1. This drawing has been prepared using a Site Plan Drawing supplied by the
client in AutoCAD format.

2. This drawing is to be read in conjunction with all relevant Engineers' and
Architects' drawings and specifications.

3. All dimensions are in millimetres unless noted otherwise. All levels are in
metres.

4. The contractor is responsible for setting out and for checking dimensions.

5. In accordance with The Construction (Design and Management) Regulations
2015 (CDM 2015) the Principle Designer and Contractor are to:

- Notify HSE of works.
- Comply with the requirements of Health and Safety Plan (if applicable)
- Provide risk assessments and method statements for all potential hazards

relevant to this project.

6. The main contractor shall be responsible for the setting out and accuracy of all
dimensions. The contractor shall be satisfied that the information given is correct
and any discrepancies should be noted to the Engineer immediately.

7. The Contractor is responsible for specifying product and codes and ordering of
drainage materials.

8. Cover grades are in accordance with BS497 Pt 1
Cover Grades : D400 - carriageways.

     B125 - carriageways for slow traffic.
      A15 - inaccessible to vehicles

9. All drainage pipes within development site to be 100mm dia unless shown
otherwise.

10. All uPVC drainage to be installed to BS5955 Pt6 and in strict accordance with
the manufacturers instructions.

11. All uPVC drainage products to conform to BS EN1401 & Kite mark certified in
accordance  with specification.

12. DO NOT SCALE. If discrepancy or query arises on dimensions consult
Engineer.
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SCALE 1:15

Hydro Brake flow control
VORTEX FLOW CONTROL
FLOW RATE = 2.0 l/s
CTL-SHE-0071-2000-0710-2000

+32.760

Grade A cover and frame.
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with no particle sizes larger than
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NON-LOAD BEARING AREAS

1:20

PIPE BEDDING DETAILS

CLASS T (PVC-U PIPES)

Cover 0.9m - 6.0m vehicular areas
Cover 0.6m - 6.0m pedestrian areas

LEGEND

CLASS S (RIGID PIPES)
Cover 0.6m - 6.0m pedestrian and vehicular areas

CLASS Z
Cover less than 0.6m pedestrian areas
Cover less than 0.9m vehicular areas

Pipe runs near buildings

RODDING EYE

67
5

.
.
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Heavy Duty Ductile Iron Cover and
frame to BSEN124 Grade D400,
with 450x450mm Clear Opening,
Bedded on Class M1 Mortar

Inlet
(150mm Ø)

150mm thick Concrete
Surround Grade C20P

Min 1, Max 4 courses Class B Engineering
Brickwork, Bedded on Class M1 Mortar

200mm thick Concrete
Grade C20P Base

Contraflow 500 series
Universal level invert
flow control chamber
with removable filter orifice

Outgoing pipe
(100mm Ø)

Flexible joint

+33.150+33.150

20mm orifice

CONTROFLOW ORIFACE FLOW
CONTROL CHAMBER DETAIL

SCALE 1:15
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TYPE 3 sub-base material specification

Recommended BS EN
12620 aggregate grading 4/20

Recommended BS EN
12620 grading / tolerance Gc80/20
category  GTc20/15

GRADING DETAILS
Percentage by mass
Sieve size (mm) passing ISO 565 sieve

31.5 98 to 100
20 90 to 99
14
10 25 to 70
6.3
3.15 0 to 15
2.8
2 0 to 5

5-6mm stone laying course material specification

Recommended BS EN
12620 aggregate grading 2/6.3

Recommended BS EN
12620 grading / tolerance Gc80/20
category GTc20/15

GRADING DETAILS
Percentage by mass
Sieve size (mm) passing ISO 565 sieve

20
14 100
10 98 to 100
6.3 80 to 99
4
2 0 to 20
1 0 to 5
0.063 0 to 2

In preparing the designs illustrated by this drawing we have fulfilled our duties in
the role of Designer as defined in the Construction Design and Management

Regulations 2015. We have undertaken a full Hazard Identification and Risk Analysis
and have designed out any special risks associated with the work, so that as far as

possible there are no residual risks.

Where hazards have been identified, the risks from which it has not been possible to
eliminate during the design process, these are indicated on the drawing. It will be

the responsibility of the Principal Contractor to develop Safe Systems of Work
and/or Method Statements to minimise any risks associated with such hazards.

! CDM 2015 - RESIDUAL RISKS !

NOTE: Residual risks are defined as those risks arising from identified hazards
which cannot be designed-out, and which a competent and experienced building

contractor is unlikely to encounter during normal construction activities. Ordinary
risks arising from normal construction operations have not been included.

1. This drawing has been prepared using a Topographical Survey Drawing supplied by
the client in AutoCAD format.

2. This drawing is to be read in conjunction with all relevant Engineers' and Architects'
drawings and specifications.

3. All dimensions are in millimetres unless noted otherwise. All levels are in metres.

4. The contractor is responsible for setting out and for checking dimensions.

5. In accordance with The Construction (Design and Management) Regulations 2015
(CDM 2015) the Principle Designer and Contractor are to:

- Notify HSE of works.
- Comply with the requirements of Health and Safety Plan (if applicable)
- Provide risk assessments and method statements for all potential hazards 
relevant to this project.

6. The main contractor shall be responsible for the setting out and accuracy of all
dimensions. The contractor shall be satisfied that the information given is correct and
any discrepancies should be noted to the Engineer immediately.

7. The Contractor is responsible for specifying product and codes and ordering of
drainage materials.

8. Cover grades are in accordance with BS497 Pt 1
Cover Grades : D400 - carriageways.

     B125 - carriageways for slow traffic.
      A15 - inaccessible to vehicles

9. All drainage pipes within development site to be 100mm dia unless shown otherwise.

10. All uPVC drainage to be installed to BS5955 Pt6 and in strict accordance with the
manufacturers instructions.

11. All uPVC drainage products to conform to BS EN1401 & Kite mark certified in
accordance  with specification.

12. DO NOT SCALE. If discrepancy or query arises on dimensions consult Engineer.

NOTES

In preparing the designs illustrated by this drawing we have fulfilled our duties in
the role of Designer as defined in the Construction Design and Management

Regulations 2015. We have undertaken a full Hazard Identification and Risk Analysis
and have designed out any special risks associated with the work, so that as far as

possible there are no residual risks.

Where hazards have been identified, the risks from which it has not been possible to
eliminate during the design process, these are indicated on the drawing. It will be

the responsibility of the Principal Contractor to develop Safe Systems of Work
and/or Method Statements to minimise any risks associated with such hazards.

! CDM 2015 - RESIDUAL RISKS !

NOTE: Residual risks are defined as those risks arising from identified hazards
which cannot be designed-out, and which a competent and experienced building

contractor is unlikely to encounter during normal construction activities. Ordinary
risks arising from normal construction operations have not been included.

NOTE:  It is incumbent on the subcontractors and installers to making themselves
familiar with the current industry standards relating to their works as well as
reviewing and installing such works in accordance with the current Building

Regulations, British Standards, NHBC Standards, Standards Compliance Guides,
Industry Association Standards and the product data sheets such as BBA

certification and manufacturer's instructions.
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50mm sand layer with protective
geotextile fleece - Terram T1000 or
equivalent approved. Geomembrane to
be Visqueen HD UDG or equivalent
approved and geotextile Terram T100 or
equivalent approved.

500mm thick as-dug material to
be backfilled above geotextile
fleece and liner

Top of Bank
33.800m

AOD

Existing Ground Profile

Refer to Bank & Base Lining Detail

Top Water Level
1:100 +cc

33.500m
AOD
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SECTION THROUGH DETENTION BASIN
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In preparing the designs illustrated by this drawing we have fulfilled our duties in
the role of Designer as defined in the Construction Design and Management

Regulations 2015. We have undertaken a full Hazard Identification and Risk Analysis
and have designed out any special risks associated with the work, so that as far as

possible there are no residual risks.

Where hazards have been identified, the risks from which it has not been possible to
eliminate during the design process, these are indicated on the drawing. It will be

the responsibility of the Principal Contractor to develop Safe Systems of Work
and/or Method Statements to minimise any risks associated with such hazards.

! CDM 2015 - RESIDUAL RISKS !

NOTE: Residual risks are defined as those risks arising from identified hazards
which cannot be designed-out, and which a competent and experienced building

contractor is unlikely to encounter during normal construction activities. Ordinary
risks arising from normal construction operations have not been included.

1. This drawing has been prepared using a Topographical Survey Drawing supplied by
the client in AutoCAD format.

2. This drawing is to be read in conjunction with all relevant Engineers' and Architects'
drawings and specifications.

3. All dimensions are in millimetres unless noted otherwise. All levels are in metres.

4. The contractor is responsible for setting out and for checking dimensions.

5. In accordance with The Construction (Design and Management) Regulations 2015
(CDM 2015) the Principle Designer and Contractor are to:

- Notify HSE of works.
- Comply with the requirements of Health and Safety Plan (if applicable)
- Provide risk assessments and method statements for all potential hazards 
relevant to this project.

6. The main contractor shall be responsible for the setting out and accuracy of all
dimensions. The contractor shall be satisfied that the information given is correct and
any discrepancies should be noted to the Engineer immediately.

7. The Contractor is responsible for specifying product and codes and ordering of
drainage materials.

8. Cover grades are in accordance with BS497 Pt 1
Cover Grades : D400 - carriageways.

     B125 - carriageways for slow traffic.
      A15 - inaccessible to vehicles

9. All drainage pipes within development site to be 100mm dia unless shown otherwise.

10. All uPVC drainage to be installed to BS5955 Pt6 and in strict accordance with the
manufacturers instructions.

11. All uPVC drainage products to conform to BS EN1401 & Kite mark certified in
accordance  with specification.

12. DO NOT SCALE. If discrepancy or query arises on dimensions consult Engineer.

NOTES

In preparing the designs illustrated by this drawing we have fulfilled our duties in
the role of Designer as defined in the Construction Design and Management

Regulations 2015. We have undertaken a full Hazard Identification and Risk Analysis
and have designed out any special risks associated with the work, so that as far as

possible there are no residual risks.

Where hazards have been identified, the risks from which it has not been possible to
eliminate during the design process, these are indicated on the drawing. It will be

the responsibility of the Principal Contractor to develop Safe Systems of Work
and/or Method Statements to minimise any risks associated with such hazards.

! CDM 2015 - RESIDUAL RISKS !

NOTE: Residual risks are defined as those risks arising from identified hazards
which cannot be designed-out, and which a competent and experienced building

contractor is unlikely to encounter during normal construction activities. Ordinary
risks arising from normal construction operations have not been included.

NOTE:  It is incumbent on the subcontractors and installers to making themselves
familiar with the current industry standards relating to their works as well as
reviewing and installing such works in accordance with the current Building

Regulations, British Standards, NHBC Standards, Standards Compliance Guides,
Industry Association Standards and the product data sheets such as BBA

certification and manufacturer's instructions.
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Note: Isometric drawing is for
reference only, details may not
accurately represent actual design -
please see detailed views for
technical information
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See note 4 for width

800 max centres

Each bag to be staked to adjacent bag

Staked with hooked
12mm reinforcing bar to each bag

Inlet pipe

Water level and depth of
ditch/stream varies.
Height of discharge

above stream will be
dependant upon location

Each bag to be staked to adjacent bag

70° max

Steel Spikes to hook over top of bagwork

50

Flow
Inlet pipe

True ditch bed level

50-100mm thick PCC paving
slab laid on class 1 mortar bed

500 nom

ELEVATION OF HEADWALL
OUTFALL TO SIDE OF DITCH

Backfill behind bagwork to be placed
and tamped as work proceeds

Apron; minimum 2
layers bagwork

HEADWALL SECTION
OUTFALL TO SIDE OF DITCH

Unsuitable material in foundation
to be excavated and backfilled
with ST4 concrete

200

70° m
ax

(TYPICAL DETAIL) BAGWORK HEADWALL - SIDE OF
DITCH

NTS

2. Concrete bagwork shall be to Clause 519
and be three quarter filled with 25mm slump
ST4 concrete immediately prior to placing with
the ends sewn.

3. The bags shall be placed in a modified
Flemish bond so as to 'break joint' with the
mouths away from the surface and be tamped
into position to form a rectangular block

4. Extent of outlet protection to be the greater
of 1500mm or pipe diameter + 1200mm
spanning the outlet pipe.

6. Ditch to be regraded as requested.

7. All exposed pipework to be certified UV
stable.

8. Pipe details to be as specified on supporting

5. Headwall design may need to be adjusted to
on site conditions following approval from HCC
Engineer.

1. Bags shall be of Hessian and shall be of a
size to provide a wall thickness of 500mm

Notes

9. Construction of the headwall is only to take place when
there is no flow within the watercourse, in dry weather,
and no forecast for rain throughout the duration of the
construction

1. This drawing has been prepared using a Topographical Survey Drawing supplied by
the client in AutoCAD format.

2. This drawing is to be read in conjunction with all relevant Engineers' and Architects'
drawings and specifications.

3. All dimensions are in millimetres unless noted otherwise. All levels are in metres.

4. The contractor is responsible for setting out and for checking dimensions.

5. In accordance with The Construction (Design and Management) Regulations 2015
(CDM 2015) the Principle Designer and Contractor are to:

- Notify HSE of works.
- Comply with the requirements of Health and Safety Plan (if applicable)
- Provide risk assessments and method statements for all potential hazards 
relevant to this project.

6. The main contractor shall be responsible for the setting out and accuracy of all
dimensions. The contractor shall be satisfied that the information given is correct and
any discrepancies should be noted to the Engineer immediately.

7. The Contractor is responsible for specifying product and codes and ordering of
drainage materials.

8. DO NOT SCALE. If discrepancy or query arises on dimensions consult Engineer.

9. Headwall installation
Units should be bedded on minimum 200mm thick well compacted Class 6A* selected
well graded granular material.
*Manual of contract documents for Highway Works: Volume (MCHW1) specification for
Highway Works, Series 600 (Nov.09).
Sit the headwall level or with a slight fall 1:50 from pipe to spill mouth.

10. Handling
- Weight of concrete is based on 2.4 tonne/m3 + 5% is recommended for sizing

lifting equipment.
- All lifting points shall be used as specified below
- Unit to be lifted as per lifting diagram provided by the supplier.

11. Design
- Concrete design to EC2
- Althon have designed the concrete units only, the site conditions should be

assessed for suitability by the scheme designer.
- Units are designed to withstand a vertical live load surcharge of 10kN/m².
- Weight of soil - 18kN/m²
- Angle of internal friction = 30°
- Design life: > 120 years

12. Handrail Specification
- Kee Klamp galvanised size 8 fittings
- Size 8 48.3mm OD 3.2mm wall thickness galvanised medium duty tube to BS EN

10255
- 360N/m design load as stated in BS 8118, BS 6180, BS 6399 & BS 7818, Civil

Engineering Specification for the Water Industry (CESWI) 7th Edition
Clause 2.60 Handrails & Balusters & The Engineering Equipment and Materials
Users' Association (EEMUA) Publication 105 7th Edition Factory Stairways, 
Ladders and Handrails

- Other design loads available on request
- GRP/FRP Handrails also available.

NOTES

In preparing the designs illustrated by this drawing we have fulfilled our duties in
the role of Designer as defined in the Construction Design and Management

Regulations 2015. We have undertaken a full Hazard Identification and Risk Analysis
and have designed out any special risks associated with the work, so that as far as

possible there are no residual risks.

Where hazards have been identified, the risks from which it has not been possible to
eliminate during the design process, these are indicated on the drawing. It will be

the responsibility of the Principal Contractor to develop Safe Systems of Work
and/or Method Statements to minimise any risks associated with such hazards.

! CDM 2015 - RESIDUAL RISKS !

NOTE: Residual risks are defined as those risks arising from identified hazards
which cannot be designed-out, and which a competent and experienced building

contractor is unlikely to encounter during normal construction activities. Ordinary
risks arising from normal construction operations have not been included.

NOTE:  It is incumbent on the subcontractors and installers to making themselves
familiar with the current industry standards relating to their works as well as
reviewing and installing such works in accordance with the current Building

Regulations, British Standards, NHBC Standards, Standards Compliance Guides,
Industry Association Standards and the product data sheets such as BBA

certification and manufacturer's instructions.
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PARKING 1
330m²

PADEL HUB
362m²

PADEL COURTS
1,821m²

PARKING 2
330m²

HEAD OFFICE
195m²

FOOTPATHS
261m²

WS1
(GROUNDWATER MONITORING)

WELL DEPTH = 0.80m BGL (33.20 AOD)
NO GROUNDWATER RECORDED

WS2
(GROUNDWATER MONITORING)

WELL DEPTH = 1.53m BGL (32.37 AOD)
NO GROUNDWATER RECORDED

WS3
(GROUNDWATER MONITORING)

WELL DEPTH = 0.80m BGL (31.98 AOD)
NO GROUNDWATER RECORDED

TP1
9.111x10-6

INFILTRATION AT 2.05M
GROUNDWATER STRIKE @ 2.05m BGL (APPROX.

31.56 AOD)

TP2
7.360x10-5

INFILTRATION AT 2.00M
GROUNDWATER STRIKE @ 2.00m BGL (APPROX.

31.30 AOD)

TP3
3.019x10-5

INFILTRATION AT 1.60M
GROUNDWATER STRIKE @ 1.60m BGL (APPROX.

32.04 AOD)

ACCESS 2
67m²

ACCESS 1
57m²

DETENTION BASIN
Total plan area = 440m²

CATCHMENT AREAS AND
CALCULATION REFERENCES

1:250

NOTES

In preparing the designs illustrated by this drawing we have fulfilled our duties in
the role of Designer as defined in the Construction Design and Management

Regulations 2015. We have undertaken a full Hazard Identification and Risk Analysis
and have designed out any special risks associated with the work, so that as far as

possible there are no residual risks.

Where hazards have been identified, the risks from which it has not been possible to
eliminate during the design process, these are indicated on the drawing. It will be

the responsibility of the Principal Contractor to develop Safe Systems of Work
and/or Method Statements to minimise any risks associated with such hazards.

! CDM 2015 - RESIDUAL RISKS !

NOTE: Residual risks are defined as those risks arising from identified hazards
which cannot be designed-out, and which a competent and experienced building

contractor is unlikely to encounter during normal construction activities. Ordinary
risks arising from normal construction operations have not been included.

NOTE:  It is incumbent on the subcontractors and installers to making themselves
familiar with the current industry standards relating to their works as well as
reviewing and installing such works in accordance with the current Building

Regulations, British Standards, NHBC Standards, Standards Compliance Guides,
Industry Association Standards and the product data sheets such as BBA

certification and manufacturer's instructions.

SURFACE WATER DRAINAGE STRATEGY
The building roofs drainage has been designed to discharge into a detention basin within the large grassed area to the
west of the Padel courts. The hard-standing areas are to be of permeable build-up to collect and attentuate the surface
water as it is conveyed through the piped system to the detention basin.

The basin attenuates the surface water and discharges at a controlled rate to the watercourse located at the northern
boundary of the site..

Infiltration testing on site was carried out and a BRE365 compliant infiltration rate of 7.36 x 10-5 was recorded TP3, but
groundwater monitoring showed that groundwater levels would compromise the 1.0m unsaturated zone beneath
infiltration features. Infiltration testing within trial pits TP1 & TP2 failed to comply with BRE365, due to not drainage
below the 75% level. Therefore, due to infiltration being an unviable option, and following the SuDS hierarchy, the
surface water is to be discharged to a watercourse.

HR Wallingford calculations show that the site greenfield run-off rate is 1.90 l/s, the proposed impermable areas of the
site is 0.342 ha, thus a discharge rate of 5.55 l/s/ha. Discharge to the watercourse shall be set at a rate of 2.0 l/s, as to
negate the risk of blockages at the location of discharge into ditch.

The design of the surface water drainage has been up to a 1-in-100 year storm event (+45% Climate Change
Allowance). 10% urban creep has been applied to all impermeable surfaces.

IMPERMEABLE AREAS
Building Roofs = 1821 + 362 + 195 = 2378m²
Access / Parking Areas = 397 + 387 = 784m²
Footpaths = 261m²

Total = 3423m²

10% Urban Creep to be applied to all impermeable surfaces, therefore, total area including Urban Creep = 3765m²

SURFACE WATER TREATMENT
In accordance with section 26.3 of CIRIA C753 recommends the use of simple index approach for assessing the
minimum water quality management requirements and this method has been used to assess the suitability of the
above proposals as follows:

Access / Parking / Footpaths
From table 26.2, non-residential parking with frequent change runoff is considered medium pollution hazard with the
following indices applicable;

Total suspended solids - 0.7
Metals - 0.6
Hydrocarbons - 0.7

From table 26.3, the indicative SuDS mitigation indices for permeable paving is as follows;
Total suspended solids - 0.7
Metals - 0.6
Hydrocarbons - 0.7

From the above it can be seen that the provision of permeable paving achieves the pollution mitigation requirements,
but secondary filtration is provided by the provision of a Detention Basin, see indices below.

Building Roofs
From table 26.2, Commercial / Industrial Roofing - inert materials, runoff is considered very low pollution hazard with
the following indices applicable;

Total suspended solids - 0.3
Metals - 0.2
Hydrocarbons - 0.05

(ii) From table 26.3, the indicative SuDS mitigation indices for Detention Basin, is as follows;
Total suspended solids - 0.5
Metals - 0.5
Hydrocarbons - 0.6

From the above it can be seen that the provision of a Detention Basin achieves the pollution mitigation requirements.
There is a Fore-bay within the detention basin that will provide an additional form of filtration, which means that the
roof drainage achieves two forms of filtration and the hard-standing areas achieve three forms of filtration.
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Surface Water Drainage
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)

FEH-22
2
10
1.000
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)

30.00
50.0
1.00
Level Soĸts
0.200

Preferred Cover Depth (m)
Include Intermediate Ground

Enforce best pracƟce design rules

0.300
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Node
Type

Manhole
Type

Diameter
(mm)

Sump
(m)

EasƟng
(m)

Northing
(m)

Depth
(m)

✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓

✓
✓
✓
✓

SW-IC 06
SW-IC 10
SW-IC 11
SW-IC 05
SW-IC 03
SW-IC 04
SW-IC 09
SW-IC 07
SW-IC 08
SW-IC 02
SW-IC 01
R/E 2
R/E 1
HW1
HW2
SW-IC 12
SW-IC 13
SW-IC 14
SW-IC 15

HW3
SW-IC 17
SW-IC 18
SW-IC 19

0.027
0.040

0.007
0.007
0.061
0.007
0.007
0.061
0.005
0.005
0.005
0.005

5.00
5.00

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00

5.00

5.00

33.650
33.650
33.550
33.850
33.850
33.850
33.850
33.850
33.850
34.650
35.000
35.000
35.000
33.800
33.800
33.800
34.500
34.940
34.900

33.000
33.850
33.850
33.850

Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
JuncƟon
JuncƟon
JuncƟon
JuncƟon
Manhole
Manhole
Manhole
Manhole

JuncƟon
Manhole
Manhole
Manhole

Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable
Adoptable

Adoptable
Adoptable
Adoptable
Adoptable

Adoptable
Adoptable
Adoptable

600
600

1050
450
600
600
450
450
600
450
450

1200
1050
1200
1200

600
500
600

0.300
0.300
0.300

8.595
5.513
0.657

20.164
46.021
37.725
-4.949
20.222
28.627
87.611

103.411
91.163

107.421
-3.425
0.675
1.875

23.262
39.499
49.814

46.413
50.475
42.680
23.982

0.126
-8.207
-6.421
31.364
22.975

0.100
-36.928
-49.639
-24.448
22.975
17.533
34.657
29.217
-2.464
22.136
23.946
55.518

144.095
200.393

213.512
22.435

0.213
-50.390

1.055
1.055
0.990
0.730
0.600
0.760
0.730
0.600
0.760
0.720
0.860
0.700
0.700
1.010
1.010
1.040
1.877
2.640
2.805

0.955
0.550
0.700
0.550
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Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Node
Type

Manhole
Type

Diameter
(mm)

Sump
(m)

EasƟng
(m)

Northing
(m)

Depth
(m)

✓
✓
✓

SW-IC 20
ACCESS 2 / PARKING 2
ACCESS 1 / PARKING 1

0.053
0.052

5.00
5.00

33.850
33.850
33.850

Manhole
JuncƟon
JuncƟon

Adoptable 600 32.207
46.946
28.509

-27.195
10.463

-37.715

0.700
0.625
0.625

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

Velocity
EquaƟon

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

T of C
(mins)

Rain
(mm/hr)

Name US
Node

DS
Node

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Minimum
Depth

(m)

Maximum
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

? 2.005 SW-IC 06 SW-IC 11 10.290 0.600 Colebrook-White 32.895 32.860 0.035 294.0 300 Circular 7.16 48.5

? 2.005 SW-IC 06 SW-IC 11 0.912 64.4 33.7 0.455 0.390 0.390 0.455 0.175 0.0 154 0.922

✓ 6.004 SW-IC 10 SW-IC 11 5.174 0.600 Colebrook-White 32.895 32.860 0.035 147.8 300 Circular 6.09 50.0

✓ 6.004 SW-IC 10 SW-IC 11 1.291 91.2 33.2 0.455 0.390 0.390 0.455 0.167 0.0 125 1.192

? 5.000 SW-IC 05 SW-IC 06 33.311 0.600 Colebrook-White 33.120 32.895 0.225 148.1 150 Circular 5.67 50.0

? 5.000 SW-IC 05 SW-IC 06 0.823 14.6 1.4 0.580 0.605 0.580 0.605 0.007 0.0 31 0.520

? 8.000 SW-IC 09 SW-IC 10 30.567 0.600 Colebrook-White 33.120 32.895 0.225 135.9 150 Circular 5.59 50.0

? 8.000 SW-IC 09 SW-IC 10 0.860 15.2 1.4 0.580 0.605 0.580 0.605 0.007 0.0 31 0.537

? 7.000 SW-IC 07 SW-IC 08 26.556 0.600 Colebrook-White 33.250 33.090 0.160 166.0 150 Circular 5.57 50.0

? 7.000 SW-IC 07 SW-IC 08 0.777 13.7 1.4 0.450 0.610 0.450 0.610 0.007 0.0 33 0.501

✓ 6.003 SW-IC 08 SW-IC 10 28.249 0.600 Colebrook-White 33.090 32.895 0.195 144.9 225 Circular 6.03 50.0

✓ 6.003 SW-IC 08 SW-IC 10 1.084 43.1 23.9 0.535 0.530 0.530 0.535 0.120 0.0 120 1.112

? 2.003 SW-IC 03 SW-IC 04 24.333 0.600 Colebrook-White 33.250 33.090 0.160 152.1 150 Circular 6.59 50.0

? 2.003 SW-IC 03 SW-IC 04 0.812 14.4 5.4 0.450 0.610 0.450 0.610 0.027 0.0 64 0.754

✓ 2.004 SW-IC 04 SW-IC 06 29.130 0.600 Colebrook-White 33.090 32.895 0.195 149.4 300 Circular 6.97 49.1

✓ 2.004 SW-IC 04 SW-IC 06 1.284 90.7 27.5 0.460 0.455 0.455 0.460 0.141 0.0 113 1.129

? 2.001 SW-IC 01 SW-IC 02 16.711 0.600 Colebrook-White 34.140 33.930 0.210 79.6 100 Circular 5.56 50.0

? 2.001 SW-IC 01 SW-IC 02 0.863 6.8 2.0 0.760 0.620 0.620 0.760 0.010 0.0 37 0.750
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

Velocity
EquaƟon

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

T of C
(mins)

Rain
(mm/hr)

Name US
Node

DS
Node

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Minimum
Depth

(m)

Maximum
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

✓ 2.002 SW-IC 02 SW-IC 03 41.590 0.600 Colebrook-White 33.930 33.250 0.680 61.2 150 Circular 6.10 50.0

✓ 2.002 SW-IC 02 SW-IC 03 1.288 22.8 4.0 0.570 0.450 0.450 0.570 0.020 0.0 42 0.972

? 3.000 R/E 2 SW-IC 02 12.210 0.600 Colebrook-White 34.300 33.930 0.370 33.0 100 Circular 5.15 50.0

? 3.000 R/E 2 SW-IC 02 1.347 10.6 1.0 0.600 0.620 0.600 0.620 0.005 0.0 21 0.842

? 2.000 R/E 1 SW-IC 01 12.353 0.600 Colebrook-White 34.300 34.140 0.160 77.2 100 Circular 5.23 50.0

? 2.000 R/E 1 SW-IC 01 0.877 6.9 1.0 0.600 0.760 0.600 0.760 0.005 0.0 25 0.617

? 2.006 SW-IC 11 HW1 5.685 0.600 Colebrook-White 32.860 32.790 0.070 81.2 300 Circular 7.22 48.3

? 2.006 SW-IC 11 HW1 1.746 123.4 65.7 0.390 0.710 0.390 0.710 0.342 0.0 156 1.771

? 1.000 HW2 SW-IC 12 2.172 0.600 Colebrook-White 32.790 32.760 0.030 72.4 300 Circular 5.02 50.0

? 1.000 HW2 SW-IC 12 1.850 130.8 0.0 0.710 0.740 0.710 0.740 0.000 0.0 0 0.000

? 1.001 SW-IC 12 SW-IC 13 38.134 0.600 Colebrook-White 32.760 32.623 0.137 278.3 300 Circular 5.70 50.0

? 1.001 SW-IC 12 SW-IC 13 0.937 66.2 0.0 0.740 1.577 0.740 1.577 0.000 0.0 0 0.000

? 1.002 SW-IC 13 SW-IC 14 90.053 0.600 Colebrook-White 32.623 32.300 0.323 278.8 300 Circular 7.30 48.0

? 1.002 SW-IC 13 SW-IC 14 0.936 66.2 0.0 1.577 2.340 1.577 2.340 0.000 0.0 0 0.000

? 1.003 SW-IC 14 SW-IC 15 57.235 0.600 Colebrook-White 32.300 32.095 0.205 279.2 300 Circular 8.32 45.0

? 1.003 SW-IC 14 SW-IC 15 0.936 66.1 0.0 2.340 2.505 2.340 2.505 0.000 0.0 0 0.000

✓ 4.000 SW-IC 17 ACCESS 2 / PARKING 2 12.481 0.600 Colebrook-White 33.300 33.225 0.075 166.4 100 Circular 5.35 50.0

✓ 4.000 SW-IC 17 ACCESS 2 / PARKING 2 0.593 4.7 0.0 0.450 0.525 0.450 0.525 0.000 0.0 0 0.000

? 4.001 ACCESS 2 / PARKING 2 SW-IC 18 11.102 0.600 Colebrook-White 33.225 33.150 0.075 148.0 150 Circular 5.58 50.0

? 4.001 ACCESS 2 / PARKING 2 SW-IC 18 0.824 14.6 10.5 0.475 0.550 0.475 0.550 0.053 0.0 95 0.896

? 4.002 SW-IC 18 SW-IC 04 4.956 0.600 Colebrook-White 33.150 33.090 0.060 82.6 150 Circular 5.65 50.0

? 4.002 SW-IC 18 SW-IC 04 1.107 19.6 10.5 0.550 0.610 0.550 0.610 0.053 0.0 78 1.126

✓ 6.000 SW-IC 19 ACCESS 1 / PARKING 1 13.459 0.600 Colebrook-White 33.300 33.225 0.075 179.4 150 Circular 5.30 50.0

✓ 6.000 SW-IC 19 ACCESS 1 / PARKING 1 0.747 13.2 0.0 0.400 0.475 0.400 0.475 0.000 0.0 0 0.000
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

Velocity
EquaƟon

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

T of C
(mins)

Rain
(mm/hr)

Name US
Node

DS
Node

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Minimum
Depth

(m)

Maximum
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

? 6.001 ACCESS 1 / PARKING 1 SW-IC 20 11.151 0.600 Colebrook-White 33.225 33.150 0.075 148.7 150 Circular 5.53 50.0

? 6.001 ACCESS 1 / PARKING 1 SW-IC 20 0.822 14.5 10.3 0.475 0.550 0.475 0.550 0.052 0.0 93 0.891

? 6.002 SW-IC 20 SW-IC 08 4.512 0.600 Colebrook-White 33.150 33.090 0.060 75.2 150 Circular 5.59 50.0

? 6.002 SW-IC 20 SW-IC 08 1.160 20.5 10.3 0.550 0.610 0.550 0.610 0.052 0.0 75 1.162

? 1.004 SW-IC 15 HW3 13.553 0.600 Colebrook-White 32.095 32.045 0.050 271.1 300 Circular 8.56 44.4

? 1.004 SW-IC 15 HW3 0.950 67.1 0.0 2.505 0.655 0.655 2.505 0.000 0.0 0 0.000

SimulaƟon Seƫngs

Rainfall Methodology
Summer CV

Winter CV
Analysis Speed

FEH-22
1.000
1.000
Detailed

Skip Steady State
Drain Down Time (mins)

AddiƟonal Storage (m³/ha)
Check Discharge Rate(s)

✓
240
0.0
✓

2 year (l/s)
10 year (l/s)
30 year (l/s)

100 year (l/s)

1.1
2.1
3.1
4.2

Check Discharge Volume
100 year 360 minute (m³)

✓
66

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 %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
10

10
40

10
10

0
0

30
100

40
45

10
10

0
0

Pre-development Discharge Rate

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)
SAAR (mm)

Soil Index

GreenĮeld
IH124
0.238
780
4

SPR
Region

Growth Factor 2 year
Growth Factor 10 year
Growth Factor 30 year

0.47
7
0.88
1.62
2.40

Growth Factor 100 year
BeƩerment (%)

QBar
Q 2 year (l/s)

Q 10 year (l/s)

3.19
0
1.3
1.1
2.1

Q 30 year (l/s)
Q 100 year (l/s)

3.1
4.2
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Pre-development Discharge Volume

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)

GreenĮeld
FSR/FEH
0.238

Soil Index
SPR
CWI

4
0.47
118.222

Return Period (years)
Climate Change (%)

Storm DuraƟon (mins)

100
0
360

BeƩerment (%)
PR

Runoī Volume (m³)

0
0.486
66

Node HW3 Surcharged Ouƞall

Overrides Design Area
Overrides Design AddiƟonal InŇow

x
x

Depression Storage Area (m²)
Depression Storage Depth (mm)

0
0

Evapo-transpiraƟon (mm/day) 0

Applies to All storms

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

0 1.200 1440 1.200

Node HW2 Flow through Pond Storage Structure

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

Safety Factor

0.00000
0.00000
2.0

Porosity
Invert Level (m)

Time to half empty (mins)

1.00
32.790
0

Main Channel Length (m)
Main Channel Slope (1:X)

Main Channel n

27.500
2000.0
0.030

Inlets
HW1

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 234.0 0.0 1.010 441.0 0.0

Node ACCESS 2 / PARKING 2 Carpark Storage Structure

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

Safety Factor

0.00000
0.00000
2.0

Porosity
Invert Level (m)

Time to half empty (mins)

0.30
33.340

Width (m)
Length (m)
Slope (1:X)

22.960
22.960
500.0

Depth (m)
Inf Depth (m)

0.300
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Node ACCESS 1 / PARKING 1 Carpark Storage Structure

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

Safety Factor

0.00000
0.00000
2.0

Porosity
Invert Level (m)

Time to half empty (mins)

0.30
33.340

Width (m)
Length (m)
Slope (1:X)

22.749
22.749
500.0

Depth (m)
Inf Depth (m)

0.300

Approval Seƫngs

Node Size
Node Losses

Link Size
Minimum Diameter (mm)

Link Length
Maximum Length (m)

Coordinates
Accuracy (m)

Crossings
Cover Depth

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

x
✓
✓
100
✓
100.000
✓
1.000
✓
✓
0.300
3.000

Backdrops
Minimum Backdrop Height (m)
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
Return Period (years)

✓
0.200
1.500
✓
1.000
3.000
✓
2
0.750
3.000
✓
2

Maximum Surcharged Depth (m)
Flooding

Return Period (years)
Time to Half Empty

Return Period (years)
Discharge Rates

2 year (l/s)
10 year (l/s)
30 year (l/s)

100 year (l/s)
Discharge Volume

100 year +45% 360 minute (m³)

0.100
✓
100
✓
10
✓
1.1
2.1
3.1
4.2
✓
2

Approval Results

The network has been designed using IDF rainfall
It contains 26 nodes (1 ouƞall) and 24 links
The total impermeable area is 0.342 ha
A surcharged ouƞall has been deĮned
3 online controls have been deĮned
3 structures have been deĮned, providing 397m³ of storage below the Ňood risk level
InĮltraƟon has not been uƟlised
SimulaƟons have been completed using FEH-22 summer and winter storms from 15 to 1440 minute duraƟon

The node size test has not been completed

9 connecƟons have combined exit and entry losses less than the recomended total
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Node US Link DS Link US Exit
Loss

DS Entry
Loss

Angle
(degrees)

Recommended
Node Losses

SW-IC 10
SW-IC 11
SW-IC 03
SW-IC 04
SW-IC 08
SW-IC 02
SW-IC 01
SW-IC 18
SW-IC 20

8.000
2.005
2.002
2.003
7.000
3.000
2.000
4.001
6.001

6.004
2.006
2.003
2.004
6.003
2.002
2.001
4.002
6.002

0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250

0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250
0.250

90
84
70
70
73
73
90
66
72

0.900
0.900
0.900
0.900
0.900
0.900
1.200
0.900
0.900

No circular links have diameters < 100mm

No links have lengths > 100.000m

No links have lengths that diīer from their coordinated length by more than 1.000m

No links cross one or more other links

No links have cover depth outside the range 0.300-3.000m

No nodes have backdrops outside the range 0.200-1.500m

15 links have full bore velocity outside the range 1.000-3.000m/s

US Node DS Node Link Velocity
(m/s)

SW-IC 06
SW-IC 05
SW-IC 09
SW-IC 07
SW-IC 03
SW-IC 01
R/E 1
SW-IC 12

SW-IC 11
SW-IC 06
SW-IC 10
SW-IC 08
SW-IC 04
SW-IC 02
SW-IC 01
SW-IC 13

2.005
5.000
8.000
7.000
2.003
2.001
2.000
1.001

0.912
0.823
0.860
0.777
0.812
0.863
0.877
0.937
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US Node DS Node Link Velocity
(m/s)

SW-IC 13
SW-IC 14
SW-IC 17
ACCESS 2 / PARKING 2
SW-IC 19
ACCESS 1 / PARKING 1
SW-IC 15

SW-IC 14
SW-IC 15
ACCESS 2 / PARKING 2
SW-IC 18
ACCESS 1 / PARKING 1
SW-IC 20
HW3

1.002
1.003
4.000
4.001
6.000
6.001
1.004

0.936
0.936
0.593
0.824
0.747
0.822
0.950

15 links have peak proporƟonal velocity outside the range 0.750-3.000m/s during the 2 year return period

US Node DS Node Link Velocity
(m/s)

Event

SW-IC 05
SW-IC 09
SW-IC 07
SW-IC 03
SW-IC 04
SW-IC 01
R/E 2
R/E 1
SW-IC 12
SW-IC 13
SW-IC 14
SW-IC 17
ACCESS 2 / PARKING 2
SW-IC 19
ACCESS 1 / PARKING 1

SW-IC 06
SW-IC 10
SW-IC 08
SW-IC 04
SW-IC 06
SW-IC 02
SW-IC 02
SW-IC 01
SW-IC 13
SW-IC 14
SW-IC 15
ACCESS 2 / PARKING 2
SW-IC 18
ACCESS 1 / PARKING 1
SW-IC 20

5.000
8.000
7.000
2.003
2.004
2.001
3.000
2.000
1.001
1.002
1.003
4.000
4.001
6.000
6.001

0.141
0.155
0.220
0.620
0.738
0.711
0.517
0.486
0.511
0.482
0.409
0.010
0.521
0.008
0.511

2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 30 minute summer
2 year +10% CC +10% A 1440 minute winter
2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 1440 minute winter
2 year +10% CC +10% A 15 minute summer

4 links have a surcharged depth greater than 0.100m during the 2 year return period
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US Node DS Node Link Surcharged
Depth (m)

Event

SW-IC 12
SW-IC 13
SW-IC 14
SW-IC 15

SW-IC 13
SW-IC 14
SW-IC 15
HW3

1.001
1.002
1.003
1.004

0.179
0.316
0.639
0.844

2 year +10% CC +10% A 1440 minute winter
2 year +10% CC +10% A 1440 minute winter
2 year +10% CC +10% A 1440 minute winter
2 year +10% CC +10% A 1440 minute winter

No nodes Ňood during the 100 year return period

No inĮltraƟng structures failed to half empty in 1440 minutes during the 10 year return period

No ouƞalls have a discharge rate greater than 1.1l/s during the 2 year return period

No ouƞalls have a discharge rate greater than 2.1l/s during the 10 year return period

No ouƞalls have a discharge rate greater than 3.1l/s during the 30 year return period

No ouƞalls have a discharge rate greater than 4.2l/s during the 100 year return period

1 ouƞall has a discharge volume greater than 2m³ during the 100 year 360 minute storm

US Node DS Node Link Discharge
Volume (m³)

Event

SW-IC 15 HW3 1.004 157.4 100 year +45% CC +10% A 360 minute summer

Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

2 year +10% CC +10% A 15 minute summer
2 year +10% CC +10% A 15 minute winter
2 year +10% CC +10% A 30 minute summer
2 year +10% CC +10% A 30 minute winter
2 year +10% CC +10% A 60 minute summer
2 year +10% CC +10% A 60 minute winter
2 year +10% CC +10% A 120 minute summer

125.952
88.387
81.835
57.428
55.467
36.851
36.319

35.640
35.640
23.156
23.156
14.658
14.658

9.598

2 year +10% CC +10% A 120 minute winter
2 year +10% CC +10% A 180 minute summer
2 year +10% CC +10% A 180 minute winter
2 year +10% CC +10% A 240 minute summer
2 year +10% CC +10% A 240 minute winter
2 year +10% CC +10% A 360 minute summer
2 year +10% CC +10% A 360 minute winter

24.130
28.589
18.584
22.921
15.228
17.793
11.566

9.598
7.357
7.357
6.057
6.057
4.579
4.579
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Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

2 year +10% CC +10% A 480 minute summer
2 year +10% CC +10% A 480 minute winter
2 year +10% CC +10% A 600 minute summer
2 year +10% CC +10% A 600 minute winter
2 year +10% CC +10% A 720 minute summer
2 year +10% CC +10% A 720 minute winter
2 year +10% CC +10% A 960 minute summer
2 year +10% CC +10% A 960 minute winter
2 year +10% CC +10% A 1440 minute summer
2 year +10% CC +10% A 1440 minute winter
10 year +40% CC +10% A 15 minute summer
10 year +40% CC +10% A 15 minute winter
10 year +40% CC +10% A 30 minute summer
10 year +40% CC +10% A 30 minute winter
10 year +40% CC +10% A 60 minute summer
10 year +40% CC +10% A 60 minute winter
10 year +40% CC +10% A 120 minute summer
10 year +40% CC +10% A 120 minute winter
10 year +40% CC +10% A 180 minute summer
10 year +40% CC +10% A 180 minute winter
10 year +40% CC +10% A 240 minute summer
10 year +40% CC +10% A 240 minute winter
10 year +40% CC +10% A 360 minute summer
10 year +40% CC +10% A 360 minute winter
10 year +40% CC +10% A 480 minute summer
10 year +40% CC +10% A 480 minute winter
10 year +40% CC +10% A 600 minute summer
10 year +40% CC +10% A 600 minute winter
10 year +40% CC +10% A 720 minute summer
10 year +40% CC +10% A 720 minute winter
10 year +40% CC +10% A 960 minute summer
10 year +40% CC +10% A 960 minute winter

14.188
9.426

11.737
8.019

10.552
7.091
8.798
5.828
6.541
4.396

294.415
206.607
192.726
135.246
130.197

86.500
77.745
51.652
58.714
38.166
45.892
30.489
34.524
22.442
26.964
17.914
21.976
15.015
19.534
13.128
16.035
10.622

3.749
3.749
3.210
3.210
2.828
2.828
2.317
2.317
1.753
1.753

83.309
83.309
54.535
54.535
34.407
34.407
20.546
20.546
15.109
15.109
12.128
12.128

8.884
8.884
7.126
7.126
6.011
6.011
5.235
5.235
4.223
4.223

10 year +40% CC +10% A 1440 minute summer
10 year +40% CC +10% A 1440 minute winter
30 year +40% CC +10% A 15 minute summer
30 year +40% CC +10% A 15 minute winter
30 year +40% CC +10% A 30 minute summer
30 year +40% CC +10% A 30 minute winter
30 year +40% CC +10% A 60 minute summer
30 year +40% CC +10% A 60 minute winter
30 year +40% CC +10% A 120 minute summer
30 year +40% CC +10% A 120 minute winter
30 year +40% CC +10% A 180 minute summer
30 year +40% CC +10% A 180 minute winter
30 year +40% CC +10% A 240 minute summer
30 year +40% CC +10% A 240 minute winter
30 year +40% CC +10% A 360 minute summer
30 year +40% CC +10% A 360 minute winter
30 year +40% CC +10% A 480 minute summer
30 year +40% CC +10% A 480 minute winter
30 year +40% CC +10% A 600 minute summer
30 year +40% CC +10% A 600 minute winter
30 year +40% CC +10% A 720 minute summer
30 year +40% CC +10% A 720 minute winter
30 year +40% CC +10% A 960 minute summer
30 year +40% CC +10% A 960 minute winter
30 year +40% CC +10% A 1440 minute summer
30 year +40% CC +10% A 1440 minute winter
100 year +45% CC +10% A 15 minute summer
100 year +45% CC +10% A 15 minute winter
100 year +45% CC +10% A 30 minute summer
100 year +45% CC +10% A 30 minute winter
100 year +45% CC +10% A 60 minute summer
100 year +45% CC +10% A 60 minute winter

11.683
7.851

379.044
265.996
250.829
176.021
170.046
112.975

98.567
65.486
73.342
47.674
56.817
37.748
42.354
27.531
32.887
21.849
26.684
18.232
23.631
15.881
19.266
12.762
13.935

9.365
490.408
344.146
327.193
229.609
223.320
148.368

3.131
3.131

107.256
107.256

70.976
70.976
44.938
44.938
26.048
26.048
18.873
18.873
15.015
15.015
10.899
10.899

8.691
8.691
7.299
7.299
6.333
6.333
5.073
5.073
3.735
3.735

138.769
138.769

92.584
92.584
59.017
59.017
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Rainfall

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

Event Peak
Intensity
(mm/hr)

Average
Intensity
(mm/hr)

100 year +45% CC +10% A 120 minute summer
100 year +45% CC +10% A 120 minute winter
100 year +45% CC +10% A 180 minute summer
100 year +45% CC +10% A 180 minute winter
100 year +45% CC +10% A 240 minute summer
100 year +45% CC +10% A 240 minute winter
100 year +45% CC +10% A 360 minute summer
100 year +45% CC +10% A 360 minute winter
100 year +45% CC +10% A 480 minute summer

127.093
84.437
93.886
61.028
72.427
48.119
53.694
34.903
41.569

33.587
33.587
24.160
24.160
19.140
19.140
13.817
13.817
10.986

100 year +45% CC +10% A 480 minute winter
100 year +45% CC +10% A 600 minute summer
100 year +45% CC +10% A 600 minute winter
100 year +45% CC +10% A 720 minute summer
100 year +45% CC +10% A 720 minute winter
100 year +45% CC +10% A 960 minute summer
100 year +45% CC +10% A 960 minute winter
100 year +45% CC +10% A 1440 minute summer
100 year +45% CC +10% A 1440 minute winter

27.618
33.662
23.000
29.767
20.005
24.214
16.040
17.442
11.722

10.986
9.207
9.207
7.978
7.978
6.376
6.376
4.675
4.675
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Results for 2 year +10% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 96.28%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

1440 minute winter SW-IC 06 1440 33.240 0.345 2.2 0.0977 0.0000 SURCHARGED

1440 minute winter SW-IC 06 2.005 SW-IC 11 3.2 0.399 0.050 0.7246

1440 minute winter SW-IC 10 1440 33.240 0.345 2.8 0.0977 0.0000 SURCHARGED

1440 minute winter SW-IC 10 6.004 SW-IC 11 4.6 0.427 0.050 0.3643

1440 minute winter SW-IC 11 1440 33.240 0.380 7.8 0.3294 0.0000 SURCHARGED

1440 minute winter SW-IC 11 2.006 HW1 9.0 0.400 0.073 0.4003

1440 minute winter SW-IC 05 1440 33.240 0.120 0.1 0.0191 0.0000 OK

1440 minute winter SW-IC 05 5.000 SW-IC 06 0.1 0.074 0.007 0.5455

15 minute summer SW-IC 03 11 33.316 0.066 5.9 0.0186 0.0000 OK

15 minute summer SW-IC 03 2.003 SW-IC 04 5.7 0.620 0.400 0.2300

1440 minute winter SW-IC 04 1440 33.240 0.150 1.7 0.0426 0.0000 OK

1440 minute winter SW-IC 04 2.004 SW-IC 06 1.7 0.398 0.019 1.5402

1440 minute winter SW-IC 09 1440 33.240 0.120 0.1 0.0191 0.0000 OK

1440 minute winter SW-IC 09 8.000 SW-IC 10 0.1 0.085 0.007 0.5006

15 minute summer SW-IC 07 11 33.284 0.034 1.6 0.0054 0.0000 OK

15 minute summer SW-IC 07 7.000 SW-IC 08 1.5 0.220 0.112 0.1899

1440 minute winter SW-IC 08 1440 33.240 0.150 1.3 0.0426 0.0000 OK

1440 minute winter SW-IC 08 6.003 SW-IC 10 1.3 0.441 0.030 0.9599

15 minute summer SW-IC 02 11 33.975 0.045 4.4 0.0071 0.0000 OK

15 minute summer SW-IC 02 2.002 SW-IC 03 4.4 0.759 0.192 0.2453

15 minute summer SW-IC 01 11 34.179 0.039 2.2 0.0062 0.0000 OK

15 minute summer SW-IC 01 2.001 SW-IC 02 2.2 0.711 0.325 0.0520

15 minute summer R/E 2 11 34.322 0.022 1.1 0.0000 0.0000 OK

15 minute summer R/E 2 3.000 SW-IC 02 1.1 0.517 0.104 0.0283

15 minute summer R/E 1 11 34.327 0.027 1.1 0.0000 0.0000 OK

15 minute summer R/E 1 2.000 SW-IC 01 1.1 0.486 0.160 0.0282

1440 minute winter HW1 1440 33.240 0.450 9.0 0.0000 0.0000 OK

1440 minute winter HW1 Flow through pond HW2 4.1 0.015 0.001 124.0305

1440 minute winter HW2 1440 33.240 0.450 4.1 0.0000 0.0000 SURCHARGED

1440 minute winter HW2 Hydro-Brake® SW-IC 12 1.1
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Results for 2 year +10% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 96.28%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

1440 minute winter SW-IC 12 1440 33.239 0.479 1.1 0.5422 0.0000 SURCHARGED

1440 minute winter SW-IC 12 1.001 SW-IC 13 1.1 0.325 0.016 2.6854

1440 minute winter SW-IC 13 1440 33.239 0.616 1.1 0.5338 0.0000 SURCHARGED

1440 minute winter SW-IC 13 1.002 SW-IC 14 0.8 0.253 0.012 6.3415

1440 minute winter SW-IC 14 1440 33.239 0.939 0.8 1.0625 0.0000 SURCHARGED

1440 minute winter SW-IC 14 1.003 SW-IC 15 0.4 0.150 0.005 4.0304

1440 minute winter SW-IC 15 1440 33.239 1.144 0.4 1.2943 0.0000 SURCHARGED

1440 minute winter SW-IC 15 1.004 HW3 0.0 0.000 0.000 0.9544 0.0

15 minute summer HW3 1 33.000 0.955 0.0 0.0000 0.0000 OK
240 minute winter SW-IC 17 204 33.415 0.115 0.1 0.0327 0.0000 SURCHARGED

240 minute winter SW-IC 17 4.000 ACCESS 2 / PARKING 2 -0.1 -0.018 -0.020 0.0977

240 minute winter SW-IC 18 204 33.415 0.265 0.5 0.0520 0.0000 SURCHARGED

240 minute winter SW-IC 18 OriĮce SW-IC 04 0.4

240 minute winter SW-IC 19 200 33.414 0.114 0.1 0.0323 0.0000 OK

240 minute winter SW-IC 19 6.000 ACCESS 1 / PARKING 1 -0.1 -0.019 -0.009 0.2151

240 minute winter SW-IC 20 200 33.414 0.264 0.5 0.0746 0.0000 SURCHARGED

240 minute winter SW-IC 20 OriĮce SW-IC 08 0.4

240 minute winter ACCESS 2 / PARKING 2 204 33.415 0.190 2.5 8.2896 0.0000 SURCHARGED

240 minute winter ACCESS 2 / PARKING 2 4.001 SW-IC 18 0.5 0.292 0.034 0.1954

240 minute winter ACCESS 1 / PARKING 1 200 33.414 0.189 2.4 7.8905 0.0000 SURCHARGED

240 minute winter ACCESS 1 / PARKING 1 6.001 SW-IC 20 0.5 0.289 0.037 0.1963
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Results for 10 year +40% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 96.28%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

1440 minute winter SW-IC 06 1080 33.348 0.453 3.2 0.1282 0.0000 SURCHARGED

1440 minute winter SW-IC 06 2.005 SW-IC 11 4.3 0.399 0.066 0.7246

1440 minute winter SW-IC 10 1080 33.348 0.453 3.2 0.1282 0.0000 SURCHARGED

1440 minute winter SW-IC 10 6.004 SW-IC 11 6.1 0.420 0.066 0.3643

1440 minute winter SW-IC 11 1080 33.348 0.488 10.5 0.4226 0.0000 FLOOD RISK

1440 minute winter SW-IC 11 2.006 HW1 6.9 0.533 0.056 0.4003

1440 minute winter SW-IC 05 1080 33.348 0.228 0.2 0.0363 0.0000 SURCHARGED

1440 minute winter SW-IC 05 5.000 SW-IC 06 0.2 0.077 0.014 0.5864

15 minute summer SW-IC 03 11 33.369 0.119 13.7 0.0338 0.0000 OK

15 minute summer SW-IC 03 2.003 SW-IC 04 13.3 0.824 0.927 0.3960

1440 minute winter SW-IC 04 1080 33.348 0.258 2.5 0.0730 0.0000 OK

1440 minute winter SW-IC 04 2.004 SW-IC 06 2.4 0.399 0.027 1.9647

1440 minute winter SW-IC 09 1080 33.348 0.228 0.2 0.0363 0.0000 SURCHARGED

1440 minute winter SW-IC 09 8.000 SW-IC 10 0.2 0.086 0.013 0.5381

1440 minute winter SW-IC 07 1080 33.348 0.098 0.2 0.0156 0.0000 OK

1440 minute winter SW-IC 07 7.000 SW-IC 08 0.2 0.121 0.015 0.3957

1440 minute winter SW-IC 08 1080 33.348 0.258 2.1 0.0730 0.0000 SURCHARGED

1440 minute winter SW-IC 08 6.003 SW-IC 10 2.0 0.431 0.047 1.1235

15 minute summer SW-IC 02 11 34.000 0.070 10.3 0.0112 0.0000 OK

15 minute summer SW-IC 02 2.002 SW-IC 03 10.2 0.924 0.447 0.4809

15 minute summer SW-IC 01 10 34.207 0.067 5.2 0.0106 0.0000 OK

15 minute summer SW-IC 01 2.001 SW-IC 02 5.1 0.893 0.751 0.0954

15 minute summer R/E 2 10 34.334 0.034 2.6 0.0000 0.0000 OK

15 minute summer R/E 2 3.000 SW-IC 02 2.6 0.644 0.244 0.0497

15 minute summer R/E 1 10 34.342 0.042 2.6 0.0000 0.0000 OK

15 minute summer R/E 1 2.000 SW-IC 01 2.6 0.589 0.374 0.0539

1440 minute winter HW1 1080 33.348 0.558 6.9 0.0000 0.0000 OK

1440 minute winter HW1 Flow through pond HW2 3.1 0.015 0.001 160.2345

1440 minute winter HW2 1080 33.348 0.558 3.1 0.0000 0.0000 SURCHARGED

1440 minute winter HW2 Hydro-Brake® SW-IC 12 1.8
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Results for 10 year +40% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 96.28%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

1440 minute winter SW-IC 12 1080 33.246 0.486 1.8 0.5492 0.0000 SURCHARGED

1440 minute winter SW-IC 12 1.001 SW-IC 13 1.8 0.346 0.028 2.6854

1440 minute winter SW-IC 13 1080 33.246 0.623 1.8 0.5391 0.0000 SURCHARGED

1440 minute winter SW-IC 13 1.002 SW-IC 14 1.8 0.297 0.028 6.3415

1440 minute winter SW-IC 14 1080 33.245 0.945 1.8 1.0691 0.0000 SURCHARGED

1440 minute winter SW-IC 14 1.003 SW-IC 15 1.8 0.128 0.028 4.0304

1440 minute winter SW-IC 15 840 33.245 1.150 1.8 1.3007 0.0000 SURCHARGED

1440 minute winter SW-IC 15 1.004 HW3 1.8 0.026 0.027 0.9544 114.5

15 minute summer HW3 1 33.000 0.955 0.0 0.0000 0.0000 OK
240 minute winter SW-IC 17 236 33.499 0.199 0.2 0.0564 0.0000 SURCHARGED

240 minute winter SW-IC 17 4.000 ACCESS 2 / PARKING 2 -0.2 -0.048 -0.046 0.0977

240 minute winter SW-IC 18 236 33.499 0.349 0.7 0.0685 0.0000 SURCHARGED

240 minute winter SW-IC 18 OriĮce SW-IC 04 0.5

240 minute winter SW-IC 19 236 33.499 0.199 0.1 0.0562 0.0000 SURCHARGED

240 minute winter SW-IC 19 6.000 ACCESS 1 / PARKING 1 -0.1 -0.022 -0.011 0.2369

240 minute winter SW-IC 20 236 33.499 0.349 0.6 0.0986 0.0000 SURCHARGED

240 minute winter SW-IC 20 OriĮce SW-IC 08 0.5

240 minute winter ACCESS 2 / PARKING 2 236 33.499 0.274 4.9 21.5728 0.0000 SURCHARGED

240 minute winter ACCESS 2 / PARKING 2 4.001 SW-IC 18 0.7 0.285 0.046 0.1954

240 minute winter ACCESS 1 / PARKING 1 236 33.499 0.274 4.8 20.9453 0.0000 SURCHARGED

240 minute winter ACCESS 1 / PARKING 1 6.001 SW-IC 20 0.6 0.290 0.044 0.1963
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Results for 30 year +40% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 96.28%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

1440 minute winter SW-IC 06 1110 33.413 0.518 3.5 0.1467 0.0000 FLOOD RISK

1440 minute winter SW-IC 06 2.005 SW-IC 11 3.7 0.399 0.057 0.7246

1440 minute winter SW-IC 10 1110 33.413 0.518 5.9 0.1467 0.0000 FLOOD RISK

1440 minute winter SW-IC 10 6.004 SW-IC 11 4.8 0.426 0.052 0.3643

1440 minute winter SW-IC 11 1110 33.413 0.553 8.5 0.4792 0.0000 FLOOD RISK

1440 minute winter SW-IC 11 2.006 HW1 12.3 0.531 0.100 0.4003

1440 minute winter SW-IC 05 1140 33.413 0.293 0.2 0.0466 0.0000 SURCHARGED

1440 minute winter SW-IC 05 5.000 SW-IC 06 0.2 0.074 0.014 0.5864

15 minute summer SW-IC 03 12 33.529 0.279 17.7 0.0788 0.0000 SURCHARGED

15 minute summer SW-IC 03 2.003 SW-IC 04 17.0 0.964 1.182 0.4284

1440 minute winter SW-IC 04 1110 33.413 0.323 2.7 0.0915 0.0000 SURCHARGED

1440 minute winter SW-IC 04 2.004 SW-IC 06 2.6 0.403 0.029 2.0513

1440 minute winter SW-IC 09 1110 33.413 0.293 0.2 0.0466 0.0000 SURCHARGED

1440 minute winter SW-IC 09 8.000 SW-IC 10 0.2 0.086 0.013 0.5381

15 minute summer SW-IC 07 11 33.471 0.221 4.8 0.0351 0.0000 SURCHARGED

15 minute summer SW-IC 07 7.000 SW-IC 08 5.5 0.363 0.398 0.4675

15 minute summer SW-IC 08 11 33.447 0.357 44.6 0.1009 0.0000 SURCHARGED

15 minute summer SW-IC 08 6.003 SW-IC 10 44.6 1.122 1.035 1.1235

15 minute summer SW-IC 02 11 34.012 0.082 13.3 0.0130 0.0000 OK

15 minute summer SW-IC 02 2.002 SW-IC 03 13.1 0.960 0.578 0.5698

15 minute summer SW-IC 01 11 34.224 0.084 6.8 0.0134 0.0000 OK

15 minute summer SW-IC 01 2.001 SW-IC 02 6.6 0.948 0.972 0.1161

15 minute summer R/E 2 10 34.339 0.039 3.4 0.0000 0.0000 OK

15 minute summer R/E 2 3.000 SW-IC 02 3.4 0.692 0.318 0.0586

15 minute summer R/E 1 10 34.349 0.049 3.4 0.0000 0.0000 OK

15 minute summer R/E 1 2.000 SW-IC 01 3.4 0.613 0.487 0.0670

1440 minute winter HW1 1110 33.413 0.623 12.3 0.0000 0.0000 OK

1440 minute winter HW1 Flow through pond HW2 5.2 0.018 0.001 183.3593

1440 minute winter HW2 1110 33.413 0.623 5.2 0.0000 0.0000 SURCHARGED

1440 minute winter HW2 Hydro-Brake® SW-IC 12 2.0
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Results for 30 year +40% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 96.28%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

480 minute summer SW-IC 12 304 33.246 0.486 2.0 0.5494 0.0000 SURCHARGED

480 minute summer SW-IC 12 1.001 SW-IC 13 2.0 0.415 0.030 2.6854

480 minute summer SW-IC 13 304 33.246 0.623 2.0 0.5392 0.0000 SURCHARGED

480 minute summer SW-IC 13 1.002 SW-IC 14 1.8 0.364 0.028 6.3415

240 minute summer SW-IC 14 232 33.245 0.945 2.5 1.0692 0.0000 SURCHARGED

240 minute summer SW-IC 14 1.003 SW-IC 15 1.5 0.272 0.022 4.0304

240 minute winter SW-IC 15 236 33.245 1.150 1.5 1.3011 0.0000 SURCHARGED

240 minute winter SW-IC 15 1.004 HW3 0.7 0.010 0.011 0.9544 10.2

15 minute summer HW3 1 33.000 0.955 0.0 0.0000 0.0000 OK
360 minute winter SW-IC 17 352 33.544 0.244 0.2 0.0690 0.0000 SURCHARGED

360 minute winter SW-IC 17 4.000 ACCESS 2 / PARKING 2 -0.2 -0.047 -0.033 0.0977

360 minute winter SW-IC 18 352 33.544 0.394 0.5 0.0772 0.0000 SURCHARGED

360 minute winter SW-IC 18 OriĮce SW-IC 04 0.5

360 minute winter SW-IC 19 344 33.544 0.244 0.2 0.0690 0.0000 SURCHARGED

360 minute winter SW-IC 19 6.000 ACCESS 1 / PARKING 1 -0.2 -0.022 -0.013 0.2369

360 minute winter SW-IC 20 352 33.544 0.394 0.6 0.1114 0.0000 SURCHARGED

360 minute winter SW-IC 20 OriĮce SW-IC 08 0.5

360 minute winter ACCESS 2 / PARKING 2 352 33.544 0.319 4.5 28.6186 0.0000 SURCHARGED

360 minute winter ACCESS 2 / PARKING 2 4.001 SW-IC 18 0.5 0.130 0.034 0.1954

360 minute winter ACCESS 1 / PARKING 1 352 33.544 0.319 4.4 27.9169 0.0000 SURCHARGED

360 minute winter ACCESS 1 / PARKING 1 6.001 SW-IC 20 0.6 0.131 0.040 0.1963
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Results for 100 year +45% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 96.28%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

1440 minute winter SW-IC 06 1170 33.528 0.633 4.8 0.1790 0.0000 FLOOD RISK

1440 minute winter SW-IC 06 2.005 SW-IC 11 4.7 0.365 0.073 0.7246

1440 minute winter SW-IC 10 1170 33.528 0.633 4.4 0.1790 0.0000 FLOOD RISK

1440 minute winter SW-IC 10 6.004 SW-IC 11 7.3 0.423 0.080 0.3643

1440 minute winter SW-IC 11 1170 33.528 0.668 13.8 0.5782 0.0000 FLOOD RISK

1440 minute winter SW-IC 11 2.006 HW1 9.7 0.615 0.078 0.4003

1440 minute winter SW-IC 05 1170 33.528 0.408 0.3 0.0648 0.0000 SURCHARGED

1440 minute winter SW-IC 05 5.000 SW-IC 06 0.3 0.076 0.019 0.5864

15 minute summer SW-IC 03 11 33.811 0.561 21.5 0.1588 0.0000 FLOOD RISK

15 minute summer SW-IC 03 2.003 SW-IC 04 20.9 1.189 1.458 0.4284

1440 minute winter SW-IC 04 1170 33.528 0.438 3.7 0.1239 0.0000 SURCHARGED

1440 minute winter SW-IC 04 2.004 SW-IC 06 3.5 0.395 0.039 2.0513

1440 minute winter SW-IC 09 1170 33.528 0.408 0.3 0.0648 0.0000 SURCHARGED

1440 minute winter SW-IC 09 8.000 SW-IC 10 0.3 0.087 0.018 0.5381

15 minute summer SW-IC 07 11 33.771 0.521 6.2 0.0829 0.0000 FLOOD RISK

15 minute summer SW-IC 07 7.000 SW-IC 08 8.1 0.460 0.590 0.4675

15 minute summer SW-IC 08 11 33.739 0.649 57.9 0.1836 0.0000 FLOOD RISK

15 minute summer SW-IC 08 6.003 SW-IC 10 56.3 1.415 1.305 1.1235

15 minute summer SW-IC 02 12 34.078 0.148 16.2 0.0235 0.0000 OK

15 minute summer SW-IC 02 2.002 SW-IC 03 15.8 0.981 0.693 0.7313

15 minute summer SW-IC 01 12 34.347 0.207 8.6 0.0329 0.0000 SURCHARGED

15 minute summer SW-IC 01 2.001 SW-IC 02 7.4 0.951 1.098 0.1308

15 minute summer R/E 2 10 34.345 0.045 4.4 0.0000 0.0000 OK

15 minute summer R/E 2 3.000 SW-IC 02 4.4 0.758 0.413 0.0680

15 minute summer R/E 1 12 34.388 0.088 4.4 0.0000 0.0000 OK

15 minute summer R/E 1 2.000 SW-IC 01 4.2 0.635 0.610 0.0935

1440 minute winter HW1 1170 33.528 0.738 9.9 0.0000 0.0000 OK

1440 minute winter HW1 Flow through pond HW2 5.2 0.019 0.001 225.9037

1440 minute winter HW2 1170 33.528 0.738 5.2 0.0000 0.0000 FLOOD RISK

1440 minute winter HW2 Hydro-Brake® SW-IC 12 2.0
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Results for 100 year +45% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 96.28%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

360 minute summer SW-IC 12 224 33.253 0.493 2.0 0.5579 0.0000 SURCHARGED

360 minute summer SW-IC 12 1.001 SW-IC 13 2.0 0.423 0.030 2.6854

360 minute summer SW-IC 13 224 33.251 0.628 2.4 0.5440 0.0000 SURCHARGED

360 minute summer SW-IC 13 1.002 SW-IC 14 2.0 0.385 0.030 6.3415

240 minute summer SW-IC 14 220 33.249 0.949 2.7 1.0736 0.0000 SURCHARGED

240 minute summer SW-IC 14 1.003 SW-IC 15 3.2 0.283 0.048 4.0304

240 minute summer SW-IC 15 220 33.246 1.151 3.2 1.3021 0.0000 SURCHARGED

240 minute summer SW-IC 15 1.004 HW3 3.1 0.045 0.047 0.9544 30.7

15 minute summer HW3 1 33.000 0.955 0.0 0.0000 0.0000 OK
720 minute winter SW-IC 17 705 33.616 0.316 0.1 0.0894 0.0000 FLOOD RISK

720 minute winter SW-IC 17 4.000 ACCESS 2 / PARKING 2 -0.1 -0.016 -0.011 0.0977

720 minute winter SW-IC 18 705 33.616 0.466 0.5 0.0913 0.0000 FLOOD RISK

720 minute winter SW-IC 18 OriĮce SW-IC 04 0.5

720 minute winter SW-IC 19 705 33.615 0.315 0.1 0.0893 0.0000 FLOOD RISK

720 minute winter SW-IC 19 6.000 ACCESS 1 / PARKING 1 -0.1 -0.013 -0.007 0.2369

720 minute winter SW-IC 20 705 33.615 0.465 0.5 0.1317 0.0000 FLOOD RISK

720 minute winter SW-IC 20 OriĮce SW-IC 08 0.5

720 minute winter ACCESS 2 / PARKING 2 705 33.616 0.391 3.2 39.9721 0.0000 FLOOD RISK

720 minute winter ACCESS 2 / PARKING 2 4.001 SW-IC 18 0.5 0.101 0.034 0.1954

720 minute winter ACCESS 1 / PARKING 1 705 33.615 0.390 3.2 39.0070 0.0000 FLOOD RISK

720 minute winter ACCESS 1 / PARKING 1 6.001 SW-IC 20 0.5 0.101 0.033 0.1963
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2.005
300mm

6.004
300mm
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150mm

8.000
150mm

7.000
150mm
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150mm
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300mm
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2.000
100mm
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1.001
300mm
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150mm

6.000
150mm
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1.004
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SW-IC 06
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SW-IC 09
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Junction
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Junction

HW1
Junction
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SW-IC 12
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SW-IC 15
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HW3
Junction

SW-IC 17
600mm

SW-IC 18
500mm

SW-IC 19
600mm

SW-IC 20
600mm

ACCESS 2 / PARKING 2
Junction

ACCESS 1 / PARKING 1
Junction
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INFILTRATION TESTING AND 
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SOAKAGE LETTER REPORT (GWPR6989/SLR/March 2026 V1.01) 
CLIENT Cowan Consultancy Ltd 
SITE ADDRESS Sholing Football Club, Portsmouth Road, Southampton, SO19 9PW 
REPORT 
REFERENCE 

The conditions and limitations of this soakage letter report can be viewed within Appendix A. 

SITE DETAILS 
AND PROPOSED 
DEVELOPMENT 

The site comprised a ~9,600m2 rectangular shaped plot of land, with a north-east to south-west orientation, 
situated along the north-eastern side of Portsmouth Road. The site was located within Southampton a city along 
the south-coast Hampshire. A site location plan has been provided within Figure 1. 
 
The proposed development includes the redevelopment of an area of existing grassland into 6No. padel courts, 
1No. outbuilding and allocated parking spaces. A proposed development plan has been provided within Figure 2. 

ANTICIPATED 
GEOLOGY AND 
HYDROGEOLOGY 

Anticipated Geology 
The British Geological Survey Solid and Drift Geology Map for the Southampton area (Sheet No. 315) revealed 
that the site was underlain by superficial 5th River Terrace Deposits comprising sand and gravel overlying bedrock 
deposits of the Earnley Sand Formation comprising sand, silt and clay.  
 
River Terrace Deposits - Southampton 
Extensive spreads of River Terrace Deposits occur along the Rivers Test, Itchen and Hamble. Eleven terraces 
have been provisionally recognised in the area. The deposits are variable in thickness, ranging from 1 to 5m, 
and generally consist of gravels, predominantly sub-angular to sub-rounded flints, with a considerable sand 
content. Poorly sorted clayey and sandy silts and silty clays overlie some of the terraces. 
 
Earnley Sand Formation 
The Earnley Sand Formation is fairly uniform throughout the district and comprises mainly green, glauconitic, 
clayey, silty fine-grained sand and sandy silt.  The transition between Earnley Sand and the underlying Wittering 
Formation is marked by relatively structureless glauconitic sand and laminated and thin-bedded clays and sands 
of the Wittering Formation. 
 
Anticipated Hydrogeology 
A study of the aquifer maps on the DEFRA website revealed that the site was underlain by a Secondary A Aquifer 
comprising the Superficial River Terrace Deposits overlying a Secondary A Bedrock Aquifer associated with the 
Earnley Sand Formation.  
 
From analysis of hydrogeological and topographical maps, groundwater was anticipated to be encountered at 
depth within the Earnley Sand Formation; however, perched water may be encountered at shallower depths, 
specifically capping any cohesive bands of soils and/or within the shallow surface soils (i.e. Topsoil, Made Ground 
and the Superficial River Terrace Deposits), especially after prolonged periods of rainfall. 
 
BGS Borehole Records 
A BGS borehole (SU41SE389) located ~0.07km north-west of the site in similar geological strata noted Topsoil to 
0.30m bgl underlain by orange silty, sandy, clayey gravel to 1.35m bgl overlying fine grey sand to 3.00m bgl. 
Groundwater was not struck during the investigation.  

SCOPE OF 
WORKS 

Site works were undertaken in two phases. The first phase was undertaken on 11th of March 2026 and comprised 
the machine excavation of 3No. Trial Pits (TP1 – TP3) to depths ranging from 1.60 to 2.05m bgl. Soakage testing 
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in accordance with BRE365 was attempted within TP1 & TP2 and completed within TP3. Upon completion of the 
site works all trial pits were backfilled and made good/reinstated in relation to the surrounding area.  
 
Percolation Pits (PP1 – PP3) were machine excavated to 0.80m bgl to complete pv testing to calculate an 
infiltration rate. Due to the granular material encountered the 300mm cube could not be hand excavated within 
the bottom of the trial pit therefore an infiltration rate could not be calculated. 
 
The second phase of site works were undertaken on 11th of March 2026 and comprised the drilling of 4No. 
Windowless Sampler Boreholes (WS1 – WS4) to a depth ranging from 1.00 – 1.60m bgl. The boreholes were 
terminated early due to refusal within the granular strata.  Groundwater monitoring wells were installed within 
WS1 – WS3 with an internal diameter of 50mm and a response zone of 0.30 – 1.00m bgl within WS1 & WS3 and 
a response zone of 0.30 – 1.60m bgl within WS2. The installation details can be viewed within the table below. 
 

Combined Ground-gas and Groundwater Monitoring Well Construction 

Trial 
Hole 

Type of 
Installation 

Depth of 
Installation 

(m bgl) 

Thickness of slotted 
piping with gravel 

filter pack (m) 

Depth of plain piping 
with bentonite seal 

(m bgl) 

Response 
Zone (m 

bgl) 

Piping 
internal 

diameter 
(mm) 

WS1 Standpipe 1.00 0.70 0.30 0.30 – 1.00   50 

WS2 Standpipe 1.60 1.30 0.30 0.30 – 1.60 50 

WS3 Standpipe 1.00 0.70 0.30 0.30 – 1.00 50 

 
A trial hole location plan has been provided within Figure 3. 
 

GROUND 
CONDITIONS 
ENCOUNTERED 

A summary of the ground conditions encountered can be viewed within the following table. The trial hole logs 
can be seen within Appendix B.  
 

Summary of Strata Encountered (WS1 – WS4, TP1 – TP3 & PP1 – PP3) 

Strata 
Top Depth 

(m bgl) 
Base Depth 

(m bgl) 
Thickness 

(m) 
TOPSOIL: Dark brown slightly gravelly fine to coarse grained SAND. Gravel 
is sub-angular to sub-rounded fine to medium flint. (All borehole and trial 
pits on-site). 

GL 0.30 – 0.70 0.30 – 0.70 

SUPERFICIAL RIVER TERRACE DEPOSITS (Granular): Orangish brown 
slightly clayey slightly gravelly fine to coarse grained SAND. Gravel is sub-
angular to sub-rounded fine to medium flint. (PP1 & PP3). 

0.30 – 0.40 0.80 
>0.40 – 
>0.50 

SUPERFICIAL RIVER TERRACE DEPOSITS (Granular): Light brown to 
yellowish brown mottled sandy GRAVEL of sub-angular to sub-rounded fine 
to coarse flint. Sand is fine to coarse grained. (PP2, WS2 & WS3) 

0.30 – 0.70 0.80 – 1.60 
>0.30 – 
>1.20 

SUPERFICIAL RIVER TERRACE DEPOSITS (Granular): Light brown slightly 
sandy GRAVEL of sub-angular to sub-rounded fine to coarse flint. Sand is 
fine to coarse grained. (TP1, TP3 & WS4). 

0.30 – 0.60 1.00 – 2.05 
>0.70 – 
>1.45 
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SUPERFICIAL RIVER TERRACE DEPOSITS (Cohesive): Orangish brown to 
brownish grey mottled slightly gravelly fine to coarse grained SAND. Gravel 
is subangular to sub-rounded fine to medium flint. (TP2). 

0.40 0.70 0.30 

SUPERFICIAL RIVER TERRACE DEPOSITS (Cohesive): Orangish brown 
slightly gravelly fine to coarse grained SAND. Gravel is sub-angular to sub-
rounded fine to coarse flint. (TP2). 

0.70 2.00 >1.30 

SUPERFICIAL RIVER TERRACE DEPOSITS (Cohesive): Brown to orangish 
brown mottled slightly sandy GRAVEL of sub-angular to sub-rounded fine 
to coarse flint. Sand is fine to coarse grained. (WS1). 

0.50 1.00 >0.50 

 

GROUNDWATER  The following table below summarises any groundwater that was encountered during the intrusive investigation. 
 

Summary of Groundwater Strikes 
Trial Hole Depth of Strike (m bgl) 

TP1 2.05 
TP2 2.00 
TP3 1.60 
WS1 No groundwater encountered 
WS2 No groundwater encountered. 
WS3 0.80 
WS4 No groundwater encountered. 
PP1 No groundwater encountered. 
PP2 No groundwater encountered. 
PP3 0.80 

 
Changes in groundwater level occur for a number of reasons including seasonal effects and variations in drainage. 
The investigation was undertaken in March 2026 when groundwater levels are likely to be approaching or at their 
annual maximum (highest elevation). Exact groundwater levels may only be determined through long term 
measurements from monitoring wells installed on-site. 
 
At the time of reporting, groundwater monitoring had not been undertaken at the site. 
 

SOAKAGE 
TESTING 
RESULTS 

Soakage testing in accordance with the principles of BRE365 was attempted within TP1 & TP2 and completed in 
accordance with BRE365 within TP3. The trial pits were bottomed out within the Superficial River Terrace 
Deposits. The results are presented within the following table. 
 

Soakage Test Results 

Trial Hole Test  
Base of Soakage Pit 

(m bgl) 
Start Depth 

(m bgl) 
Finish Depth 

(m bgl) 
Time Taken 

(mins) 
Infiltration Rate 

(m/sec) 
TP1 1* 2.05 0.76 1.43 240 9.111 x 10^6 
TP2 1* 2.00 0.58 1.21 240 7.36 x 10^6 

TP3 
1 1.60 0.66 1.40 90 3.019 x 10^5 
2 1.32 0.62 1.29 56 7.017 x 10^5 
3 1.29 0.82 1.28 30 7.42 x 10^5 

*Given the relatively slow infiltration rate encountered and time restraints within the site day, only one test could be 
undertaken, and it did not reach 75% mark. 
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The principles of sustainable urban drainage system (SUDS) should be applied to reduce the risk of flooding from 
surface water ponding and collection associated with the construction of the foundations. 
 
The principles of sustainable urban drainage system (SUDS) should be applied to reduce the risk of flooding from 
surface water ponding. The following may wish to be considered: 

 Rainwater use as a resource (for example rainwater harvesting, blue roofs for irrigation)  
 Rainwater infiltration to ground at or close to source 
 Rainwater attenuation in green infrastructure features for gradual release (for example green roofs, rain 

gardens)  
 Rainwater discharge direct to a watercourse (unless not appropriate)  
 Controlled rainwater discharge to a surface water sewer or drain  
 Controlled rainwater discharge to a combined sewer. 

 
Consultation with the Environment Agency must be sought regarding any use that may have an impact on 
groundwater resources, abstractions and surface water features/watercourses. 

The British Standard BS8301 :1985 “Code of practice for building drainage” (1985), suggests 
that: “A soakaway is not desirable nearer to a building than about 5 metres nor in such a 
position that the ground below foundations is likely to be adversely affected.” 

 
Figure 1  Site Location Plan 
Figure 2                 Proposed Development Plan 
Figure 3  Trial Hole Location Plan 
 
Appendix A Conditions and Limitations 
Appendix B Trial Hole Logs 
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Figure 1: Site Location Plan GWPR6989 

 



 

 

 
Site boundary 
 
 

Not to Scale 

Sholing Football Club, Portsmouth Road, Southampton, SO19 9PW 

 

Cowan Consultancy Ltd March 2026 

Figure 2: Proposed Development Plan GWPR6989 
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The ground is a product of continuing natural and artificial processes. As a result, the ground will exhibit a variety 
of characteristics that vary from place to place across a site, and also with time. Whilst a ground investigation 
will mitigate to a greater or lesser degree against the resulting risk from variation, the risks cannot be eliminated. 
 
The report has been prepared on the basis of information, data and materials which were available at the time 
of writing.  Accordingly, any conclusions, opinions or judgements made in the report should not be regarded as 
definitive or relied upon to the exclusion of other information, opinions and judgements. 
 
The investigation, interpretations, and recommendations given in this report were prepared for the sole benefit 
of the client in accordance with their brief; as such these do not necessarily address all aspects of ground 
behaviour at the site. No liability is accepted for any reliance placed on it by others unless specifically agreed in 
writing. 
 
Any decisions made by you, or by any organisation, agency or person who has read, received or been provided 
with information contained in the report (“you” or “the Recipient”) are decisions of the Recipient and we will 
not make, or be deemed to make, any decisions on behalf of any Recipient. We will not be liable for the 
consequences of any such decisions. 
 
Current regulations and good practice were used in the preparation of this report. An appropriately qualified 
person must review the recommendations given in this report at the time of preparation of the scheme design 
to ensure that any recommendations given remain valid in light of changes in regulation and practice, or 
additional information obtained regarding the site. 
 
Any Recipient must take into account any other factors apart from the Report of which they and their experts 
and advisers are or should be aware. The information, data, conclusions, opinions and judgements set out in the 
report may relate to certain contexts and may not be suitable in other contexts. It is your responsibility to ensure 
that you do not use the information we provide in the wrong context. 
 
This report is based on readily available geological records, the recorded physical investigation, the strata 
observed in the works, together with the results of completed site and laboratory tests. Whilst skill and care has 
been taken to interpret these conditions likely between or below investigation points, the possibility of other 
characteristics not revealed cannot be discounted, for which no liability can be accepted. The impact of our 
assessment on other aspects of the development required evaluation by other involved parties. 
 
The opinions expressed cannot be absolute due to the limitations of time and resources within the context of 
the agreed brief and the possibility of unrecorded previous in ground activities. The ground conditions have 
been sampled or monitored in recorded locations and tests for some of the more common chemicals generally 
expected. Other concentrations of types of chemicals may exist. It was not part of the scope of this report to 
comment on environment/contaminated land considerations. 
 
The conclusions and recommendations relate to Sholing Football Club, Portsmouth Road, Southampton, SO19 
9PW. 
 
Trial hole is a generic term used to describe a method of direct investigation. The term trial pit, borehole or 
window sampler borehole implies the specific technique used to produce a trial hole. 



 

 

 
The depth to roots and/or of desiccation may vary from that found during the investigation.  The client is 
responsible for establishing the depth to roots and/or of desiccation on a plot-by-plot basis prior to the 
construction of foundations. Where trees are mentioned in the text this means existing trees, recently removed 
trees (approximately 15 years to full recovery on cohesive soils) and those planned as part of the site 
landscaping. 
 
Ownership of copyright of all printed material including reports, laboratory test results, trial pit and borehole 
log sheets, including drillers log sheets, remain with Ground and Water Limited.  Licence is for the sole use of 
the client and may not be assigned, transferred or given to a third party. 
 
Only our client may rely on this report and should this report or any information contained in it be provided to 
any third party we accept no responsibility to the third party for the contents of this report save to the extent 
expressly outlined by us in writing in a reliance letter addressed from us to the third party. 
 
Recipients are not permitted to publish this report outside of their organisation without our express written 
consent. 
  



 

 

 

APPENDIX B: Trial Hole Logs 



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.40

0.80

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Orangish brown slightly clayey slightly gravelly fine to 
coarse grained SAND. Gravel is sub-angular to sub-
rounded fine to medium flint. (RIVER TERRACE 
DEPOSITS).

End of Borehole at 0.800m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
PP1 TP JN 1:25 Sheet 1 of 1

Remarks
Percolation Pit completed to 0.80m bgl.
Roots noted to 0.20m bgl.
Groundwater not noted.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.30

0.80

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Light brown to yellowish brown mottled sandy 
GRAVEL of sub-angular to sub-rounded fine to coarse 
flint. Sand is fine to coarse grained. (RIVER 
TERRACE DEPOSITS).

End of Borehole at 0.800m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
PP2 TP JN 1:25 Sheet 1 of 1

Remarks
Percolation Pit completed to 0.80m bgl.
Roots noted to 0.20m bgl.
Groundwater not noted.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.30

0.80

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Orangish brown slightly clayey slightly gravelly fine to 
coarse grained SAND. Gravel is sub-angular to sub-
rounded fine to medium flint. (RIVER TERRACE 
DEPOSITS).

End of Borehole at 0.800m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
PP3 TP JN 1:25 Sheet 1 of 1

Remarks
Percolation Pit completed to 0.80m bgl.
Roots noted to 0.20m bgl.
Groundwater struck at 0.80m bgl.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.60

2.05

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Light brown slightly sandy GRAVEL of sub-angular to 
sub-rounded fine to coarse flint. Sand is fine to coarse 
grained. (RIVER TERRACE DEPOSITS).

End of Borehole at 2.050m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

1.00 D

1.50 D

2.00 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
TP1 TP JN 1:25 Sheet 1 of 1

Remarks
Trial Pit completed to 2.05m bgl.
Roots noted to 0.20m bgl.
Groundwater struck at 2.05m bgl.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.40

0.70

2.00

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Orangish brown to brownish grey mottled slightly 
gravelly fine to coarse grained SAND. Gravel is sub-
angular to sub-rounded fine to medium flint. (RIVER 
TERRACE DEPOSITS).
Orangish brown slightly gravelly fine to coarse grained 
SAND. Gravel is sub-angular to sub-rounded fine to 
coarse flint. (RIVER TERRACE DEPOSITS).

End of Borehole at 2.000m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

1.00 D

1.50 D

2.00 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
TP2 TP JN 1:25 Sheet 1 of 1

Remarks
Trial Pit completed to 2.00m bgl.
Roots noted to 0.40m bgl.
Groundwater struck at 2.00m bgl.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.30

1.60

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Light brown slightly sandy GRAVEL of sub-angular to 
sub-rounded fine to coarse flint. Sand is fine to coarse 
grained. (RIVER TERRACE DEPOSITS).

End of Borehole at 1.600m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

1.00 D

1.50 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
TP3 TP JN 1:25 Sheet 1 of 1

Remarks
Trial Pit completed to 1.60m bgl.
Roots noted to 0.40m bgl.
Groundwater struck at 1.60m bgl.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.50

1.00

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine grained 
SAND. Gravel is sub-angular to sub-rounded fine 
to medium flint.
Brown to orangish brown mottled slightly sandy 
GRAVEL of sub-angular to sub-rounded fine to 
coarse flint. Sand is fine to coarse grained. (RIVER 
TERRACE DEPOSITS).

End of Borehole at 1.000m
1

2

3

4

5

6

7

8

9

10

0.20 D

0.50 D

0.80 D
1.00 D
1.00 SPT 50 (13,15/50 for 

10mm)

Percussion Drilling Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: AB SI Drilling Equipment: Archway Dart

Borehole Number Hole Type Level Logged By Scale Page Number
WS1 WLS JN 1:50 Sheet 1 of 1

Remarks
Windowless Sampler Borehole completed to 1.00m bgl.
Roots noted to 0.20m bgl.
Groundwater not noted.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.40

1.60

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine grained 
SAND. Gravel is sub-angular to sub-rounded fine 
to medium flint.
Light brown to yellowish brown mottled sandy 
GRAVEL of sub-angular to sub-rounded fine to 
coarse flint. Sand is fine to coarse grained. (RIVER 
TERRACE DEPOSITS).

End of Borehole at 1.600m

1

2

3

4

5

6

7

8

9

10

0.20 D

0.50 D

0.80 D
1.00 D
1.00 SPT N=13 (4,3/3,3,3,4)

1.50 D
1.60 SPT N=65 

(14,18/15,16,16,18)

Percussion Drilling Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: AB SI Drilling Equipment: Archway Dart

Borehole Number Hole Type Level Logged By Scale Page Number
WS2 WLS JN 1:50 Sheet 1 of 1

Remarks
Windowless Sampler Borehole completed to 1.60m bgl.
Roots noted to 0.20m bgl.
Groundwater not noted.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.70

1.00

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine grained 
SAND. Gravel is sub-angular to sub-rounded fine 
to medium flint.

Light brown to yellowish brown mottled sandy 
GRAVEL of sub-angular to sub-rounded fine to 
coarse flint. Sand is fine to coarse grained. (RIVER 
TERRACE DEPOSITS).

End of Borehole at 1.000m

1

2

3

4

5

6

7

8

9

10

0.20 D

0.50 D

0.80 D
1.00 D
1.00 SPT N=68 

(6,14/16,16,18,18)

Percussion Drilling Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: AB SI Drilling Equipment: Archway Dart

Borehole Number Hole Type Level Logged By Scale Page Number
WS3 WLS JN 1:50 Sheet 1 of 1

Remarks
Windowless Sampler Borehole completed to 1.00m bgl.
Roots noted to 0.20m bgl.
Groundwater struck at 0.80m bgl.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.30

1.00

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine grained 
SAND. Gravel is sub-angular to sub-rounded fine 
to medium flint.
Light brown slightly sandy GRAVEL of sub-angular 
to sub-rounded fine to coarse flint. Sand is fine to 
coarse grained. (RIVER TERRACE DEPOSITS).

End of Borehole at 1.000m 1

2

3

4

5

6

7

8

9

10

0.20 D

0.50 D

0.80 D
1.00 D
1.00 SPT N=64 

(7,8/12,14,18,20)

Percussion Drilling Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: AB SI Drilling Equipment: Archway Dart

Borehole Number Hole Type Level Logged By Scale Page Number
WS4 WLS JN 1:50 Sheet 1 of 1

Remarks
Windowless Sampler Borehole completed to 1.00m bgl.
Roots noted to 0.20m bgl.
Groundwater not noted.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



 

 

 Groundwater Monitoring Report 
SITE ADDRESS Sholing Football Club, Portsmouth Road, Southampton, SO19 9PW 
CLIENT Cowan Consultancy Ltd 
REPORT 
REFERENCE 

GWPR6989/GMR/April 2026. The conditions and limitations of this groundwater monitoring report can be 
viewed within Appendix A. A technical glossary has also been provided within Appendix B. 
 

SCOPE OF 
WORKS 

The groundwater monitoring site works were undertaken on 11th of March 2026 and comprised the drilling of 
4No. Windowless Sampler Boreholes (WS1 – WS4) to a depth ranging from 1.00 – 1.60m bgl. The boreholes were 
terminated early due to refusal within the granular strata.  Groundwater monitoring wells were installed within 
WS1 – WS3 with an internal diameter of 50mm and a response zone of 0.30 – 1.00m bgl within WS1 & WS3 and 
a response zone of 0.30 – 1.60m bgl within WS2. The installation details can be viewed within the table below. A 
trial hole location plan has been provided within Figure 2. 
 

Combined Ground-gas and Groundwater Monitoring Well Construction 

Trial 
Hole 

Type of 
Installation 

Depth of 
Installation 

(m bgl) 

Thickness of slotted 
piping with gravel 

filter pack (m) 

Depth of plain piping 
with bentonite seal 

(m bgl) 

Response 
Zone (m 

bgl) 

Piping 
internal 

diameter 
(mm) 

WS1 Standpipe 1.00 0.70 0.30 0.30 – 1.00   50 

WS2 Standpipe 1.60 1.30 0.30 0.30 – 1.60 50 

WS3 Standpipe 1.00 0.70 0.30 0.30 – 1.00 50 

 
The Trial Hole Logs have been provided within Appendix C. 

SITE DETAILS The site comprised a ~9,600m2 rectangular shaped plot of land, with a north-east to south-west orientation, 
situated along the north-eastern side of Portsmouth Road. The site was located within Southampton a city along 
the south-coast of Hampshire. A site location plan has been provided within Figure 1. 

GROUNDWATER The following table below summarises any groundwater that was encountered during the intrusive 
investigation. 
 

Summary of Groundwater Strikes 
Trial Hole Depth of Strike (m bgl) 

TP1 2.05 
TP2 2.00 
TP3 1.60 
WS1 No groundwater encountered 
WS2 No groundwater encountered. 
WS3 0.80 
WS4 No groundwater encountered. 
PP1 No groundwater encountered. 
PP2 No groundwater encountered. 
PP3 0.80 

 



 

 

 Groundwater Monitoring Report 
The Trial Pits and Percolation Pits relate to the Soakage Letter Report reference (GWPR6989/SLR/March 2026 
V1.01). 

GROUNDWATER 
MONITORING 

 

 

 

Groundwater monitoring was undertaken for the proposed development on-site within the 3no. boreholes 
during 3No. visits from March – April 2026, to provide an insight on worse case levels of groundwater. The results 
from the monitoring have been tabulated below: 
 

Summary of Groundwater Observations 
Date Trial Hole Water Level (m bgl) Final Well Depth (m bgl) 

26/03/2026 
WS1 Hole Dry 0.80 
WS2 Hole Dry 1.53 
WS3 Hole Dry 0.80 

30/03/2026 
WS1 Hole Dry 0.80 
WS2 Hole Dry 1.53 
WS3 Hole Dry 0.80 

07/04/2026 
WS1 Hole Dry 0.80 
WS2 Hole Dry 1.50 
WS3 Hole Dry 0.80 

 

Please feel free to contact us should you have any queries regarding the information enclosed within this report. 
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Sholing Football Club, Portsmouth Road, Southampton, SO19 9PW 

 

Cowan Consultancy Ltd April 2026 

Figure 1: Site Location Plan GWPR6989 
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Sholing Football Club, Portsmouth Road, Southampton, SO19 9PW 

 

Cowan Consultancy Ltd April 2026 

Figure 2 – Trial Hole Location Plan GWPR6989 
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APPENDIX A: Conditions and 
Limitations 



 

 

The ground is a product of continuing natural and artificial processes. As a result, the ground will exhibit a variety 
of characteristics that vary from place to place across a site, and also with time. Whilst a ground investigation 
will mitigate to a greater or lesser degree against the resulting risk from variation, the risks cannot be eliminated. 
 
The report has been prepared on the basis of information, data and materials which were available at the time 
of writing.  Accordingly, any conclusions, opinions or judgements made in the report should not be regarded as 
definitive or relied upon to the exclusion of other information, opinions and judgements. 
 
The investigation, interpretations, and recommendations given in this report were prepared for the sole benefit 
of the client in accordance with their brief; as such these do not necessarily address all aspects of ground 
behaviour at the site. No liability is accepted for any reliance placed on it by others unless specifically agreed in 
writing. 
 
Any decisions made by you, or by any organisation, agency or person who has read, received or been provided 
with information contained in the report (“you” or “the Recipient”) are decisions of the Recipient and we will 
not make, or be deemed to make, any decisions on behalf of any Recipient. We will not be liable for the 
consequences of any such decisions. 
 
Current regulations and good practice were used in the preparation of this report. An appropriately qualified 
person must review the recommendations given in this report at the time of preparation of the scheme design 
to ensure that any recommendations given remain valid in light of changes in regulation and practice, or 
additional information obtained regarding the site. 
 
Any Recipient must take into account any other factors apart from the Report of which they and their experts 
and advisers are or should be aware. The information, data, conclusions, opinions and judgements set out in the 
report may relate to certain contexts and may not be suitable in other contexts. It is your responsibility to ensure 
that you do not use the information we provide in the wrong context. 
 
This report is based on readily available geological records, the recorded physical investigation, the strata 
observed in the works, together with the results of completed site and laboratory tests. Whilst skill and care has 
been taken to interpret these conditions likely between or below investigation points, the possibility of other 
characteristics not revealed cannot be discounted, for which no liability can be accepted. The impact of our 
assessment on other aspects of the development required evaluation by other involved parties. 
 
The opinions expressed cannot be absolute due to the limitations of time and resources within the context of 
the agreed brief and the possibility of unrecorded previous in ground activities. The ground conditions have 
been sampled or monitored in recorded locations and tests for some of the more common chemicals generally 
expected. Other concentrations of types of chemicals may exist. It was not part of the scope of this report to 
comment on environment/contaminated land considerations. 
 
The conclusions and recommendations relate to Sholing Football Club, Portsmouth Road, Southampton, SO19 
9PW. 

Trial hole is a generic term used to describe a method of direct investigation. The term trial pit, borehole or 
window sampler borehole implies the specific technique used to produce a trial hole. 
 



 

 

The depth to roots and/or of desiccation may vary from that found during the investigation.  The client is 
responsible for establishing the depth to roots and/or of desiccation on a plot-by-plot basis prior to the 
construction of foundations. Where trees are mentioned in the text this means existing trees, recently removed 
trees (approximately 15 years to full recovery on cohesive soils) and those planned as part of the site 
landscaping. 
 
Ownership of copyright of all printed material including reports, laboratory test results, trial pit and borehole 
log sheets, including drillers log sheets, remain with Ground and Water Limited.  Licence is for the sole use of 
the client and may not be assigned, transferred or given to a third party. 
 
Only our client may rely on this report and should this report or any information contained in it be provided to 
any third party we accept no responsibility to the third party for the contents of this report save to the extent 
expressly outlined by us in writing in a reliance letter addressed from us to the third party. 
 
Recipients are not permitted to publish this report outside of their organisation without our express written 
consent. 
 
The aim of the investigation was understood to be to supply the client and their designers with information 
regarding the ground conditions underlying the site to assist them in preparing an appropriate scheme for 
development. 
 
  



 

 

  

APPENDIX B: Technical 
Glossary 



 

 

TECHNICAL GLOSSARY 

The list of possible definitions within the report may be seen below. Please note that some definitions may not 

be relevant to this report. 

HYDROGEOLOGY: 

A Principal Aquifer is a layer of rock or drift deposits that have high intergranular and/or fracture permeability 

- meaning they usually provide a high level of water storage. They may support water supply and/or river base 

flow on a strategic scale.  In most cases, principal aquifers are aquifers previously designated as major aquifer. 

Secondary (A) Aquifers consist of deposits with permeable layers capable of supporting water supplies at a local 

rather than strategic scale, and in some cases forming an important source of base flow to rivers. These are 

generally aquifers formerly classified as Minor Aquifers. 

Secondary (B) Aquifers consist of deposits with predominantly lower permeability layers with may stoke and 

yield limited amounts of groundwater due to localised features such as fissures, think permeable horizons and 

weathering. These are generally the water-bearing parts of the former non-aquifers. 

Secondary Aquifers (Undifferentiated) are assigned in cases where it has not been possible to attribute either 

category A or B to a rock type.  In most cases, this means that the layer in question has previously been 

designated as both a minor aquifer and non-aquifer in different locations due to the variable characteristics of 

the rock type. 

Unproductive Strata are rock layers with low permeability that have negligible significance for water supply or 

river base flow. These were formerly classified as non-aquifers. 

FLOOD ZONES: 

Environment Agency Flood Zone 2, defined as; land having between a 1 in 100 and 1 in 1,000 annual probability 

of river flooding; or land having between a 1 in 200 and 1 in 1,000 annual probability of sea flooding. 

Environment Agency Flood Zone 3 shows the extent of a river flood with a 1 in 100 (1%0 or greater chance of 

occurring in any year or a sea flood with a 1 in 200 (0.5%) or greater chance of occurring in any year. 

Environment Agency Flood Zone 3 area that benefits from flood defences, defined as; land and property in this 

flood zone would have a high probability of flooding without the local flood defences. These protect the area 

against a river flood with a 1% chance of happening each year, or a flood from the sea with a 0.5% chance of 

happening each year. 

GROUNDWATER SOURCE PROTECTION ZONES (SPZS): 

Inner Zone (SPZ1): This zone is 50 day travel time of pollutant to source with a 50 metres default minimum 

radius. 



 

 

Outer Zone (SPZ2): This zone is 400 day travel time of pollutant to source. This has a 250 or 500 metres minimum 

radius around the source depending on the amount of water taken. 

Total Catchment (SPZ3): This is the area around a supply source within which all the groundwater ends up at 

the abstraction point. This is the point from where the water is taken. This could extend some distance from the 

source point. 

Zone of Special Interest (SPZ4): This zone is where local conditions require additional protection. 

IN-SITU STRENGTH GEOTECHNICAL TESTING: 

Windowless Sample and/or Cable Percussion and/or Rotary Boreholes provide samples of the ground for 

assessment but they do not give any engineering data. The standard penetration test (SPT) is an in-situ dynamic 

penetration test designed to provide information on the geotechnical engineering properties of soil. The test 

uses a thick-walled sample tube, with an outside diameter of 50mm and an inside diameter of 35mm, and a 

length of around 650mm. This is driven into the ground at the bottom of a borehole by blows from a slide 

hammer with a weight of 63.5kg falling through a distance of 760mm. The sample tube is driven 150mm into 

the ground and then the number of blows needed for the tube to penetrate each 75mm up to a depth of 450mm 

is recorded. The sum of the number of blows is termed the "standard penetration resistance" or the "N-value". 

Dynamic Probing involves the driving of a metal cone into the ground via a series of steel rods. These rods are 

driven from the surface by a hammer system that lifts and drops a 63.5kg (SHDP) hammer onto the top of the 

rods through a set height, thus ensuring a consistent energy input. The number of hammer blows that are 

required to drive the cone down by each 100mm increment are recorded. These blow counts then provide a 

comparative assessment from which correlations have been published, based on dynamic energy, which permits 

engineering parameters to be generated. (The Dynamic Probe ‘Super Heavy’ (SHDP) Tests were conducted in 

accordance with BS 1377; 1990; Part 9, Clause 3.2). 



 

 

 

APPENDIX C: Trial Hole Logs 



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.40

0.80

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Orangish brown slightly clayey slightly gravelly fine to 
coarse grained SAND. Gravel is sub-angular to sub-
rounded fine to medium flint. (RIVER TERRACE 
DEPOSITS).

End of Borehole at 0.800m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
PP1 TP JN 1:25 Sheet 1 of 1

Remarks
Percolation Pit completed to 0.80m bgl.
Roots noted to 0.20m bgl.
Groundwater not noted.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.30

0.80

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Light brown to yellowish brown mottled sandy 
GRAVEL of sub-angular to sub-rounded fine to coarse 
flint. Sand is fine to coarse grained. (RIVER 
TERRACE DEPOSITS).

End of Borehole at 0.800m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
PP2 TP JN 1:25 Sheet 1 of 1

Remarks
Percolation Pit completed to 0.80m bgl.
Roots noted to 0.20m bgl.
Groundwater not noted.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.30

0.80

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Orangish brown slightly clayey slightly gravelly fine to 
coarse grained SAND. Gravel is sub-angular to sub-
rounded fine to medium flint. (RIVER TERRACE 
DEPOSITS).

End of Borehole at 0.800m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
PP3 TP JN 1:25 Sheet 1 of 1

Remarks
Percolation Pit completed to 0.80m bgl.
Roots noted to 0.20m bgl.
Groundwater struck at 0.80m bgl.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.60

2.05

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Light brown slightly sandy GRAVEL of sub-angular to 
sub-rounded fine to coarse flint. Sand is fine to coarse 
grained. (RIVER TERRACE DEPOSITS).

End of Borehole at 2.050m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

1.00 D

1.50 D

2.00 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
TP1 TP JN 1:25 Sheet 1 of 1

Remarks
Trial Pit completed to 2.05m bgl.
Roots noted to 0.20m bgl.
Groundwater struck at 2.05m bgl.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.40

0.70

2.00

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Orangish brown to brownish grey mottled slightly 
gravelly fine to coarse grained SAND. Gravel is sub-
angular to sub-rounded fine to medium flint. (RIVER 
TERRACE DEPOSITS).
Orangish brown slightly gravelly fine to coarse grained 
SAND. Gravel is sub-angular to sub-rounded fine to 
coarse flint. (RIVER TERRACE DEPOSITS).

End of Borehole at 2.000m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

1.00 D

1.50 D

2.00 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
TP2 TP JN 1:25 Sheet 1 of 1

Remarks
Trial Pit completed to 2.00m bgl.
Roots noted to 0.40m bgl.
Groundwater struck at 2.00m bgl.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.30

1.60

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine to coarse 
grained SAND. Gravel is sub-angular to sub-rounded 
fine to medium flint.

Light brown slightly sandy GRAVEL of sub-angular to 
sub-rounded fine to coarse flint. Sand is fine to coarse 
grained. (RIVER TERRACE DEPOSITS).

End of Borehole at 1.600m

1

2

3

4

5

0.20 D

0.50 D

0.80 D

1.00 D

1.50 D

Trial Pit Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: Equipment: 3 Tonne Machine Excavator

Location Number Location Type Level Logged By Scale Page Number
TP3 TP JN 1:25 Sheet 1 of 1

Remarks
Trial Pit completed to 1.60m bgl.
Roots noted to 0.40m bgl.
Groundwater struck at 1.60m bgl.

Dimensions
Pit Length Pit Width

Trench Support and Comment
Pit Stability Shoring Used Remarks

Pumping Data
Date Rate Remarks



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.50

1.00

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine grained 
SAND. Gravel is sub-angular to sub-rounded fine 
to medium flint.
Brown to orangish brown mottled slightly sandy 
GRAVEL of sub-angular to sub-rounded fine to 
coarse flint. Sand is fine to coarse grained. (RIVER 
TERRACE DEPOSITS).

End of Borehole at 1.000m
1

2

3

4

5

6

7

8

9

10

0.20 D

0.50 D

0.80 D
1.00 D
1.00 SPT 50 (13,15/50 for 

10mm)

Percussion Drilling Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: AB SI Drilling Equipment: Archway Dart

Borehole Number Hole Type Level Logged By Scale Page Number
WS1 WLS JN 1:50 Sheet 1 of 1

Remarks
Windowless Sampler Borehole completed to 1.00m bgl.
Roots noted to 0.20m bgl.
Groundwater not noted.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.40

1.60

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine grained 
SAND. Gravel is sub-angular to sub-rounded fine 
to medium flint.
Light brown to yellowish brown mottled sandy 
GRAVEL of sub-angular to sub-rounded fine to 
coarse flint. Sand is fine to coarse grained. (RIVER 
TERRACE DEPOSITS).

End of Borehole at 1.600m

1

2

3

4

5

6

7

8

9

10

0.20 D

0.50 D

0.80 D
1.00 D
1.00 SPT N=13 (4,3/3,3,3,4)

1.50 D
1.60 SPT N=65 

(14,18/15,16,16,18)

Percussion Drilling Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: AB SI Drilling Equipment: Archway Dart

Borehole Number Hole Type Level Logged By Scale Page Number
WS2 WLS JN 1:50 Sheet 1 of 1

Remarks
Windowless Sampler Borehole completed to 1.60m bgl.
Roots noted to 0.20m bgl.
Groundwater not noted.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.70

1.00

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine grained 
SAND. Gravel is sub-angular to sub-rounded fine 
to medium flint.

Light brown to yellowish brown mottled sandy 
GRAVEL of sub-angular to sub-rounded fine to 
coarse flint. Sand is fine to coarse grained. (RIVER 
TERRACE DEPOSITS).

End of Borehole at 1.000m

1

2

3

4

5

6

7

8

9

10

0.20 D

0.50 D

0.80 D
1.00 D
1.00 SPT N=68 

(6,14/16,16,18,18)

Percussion Drilling Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: AB SI Drilling Equipment: Archway Dart

Borehole Number Hole Type Level Logged By Scale Page Number
WS3 WLS JN 1:50 Sheet 1 of 1

Remarks
Windowless Sampler Borehole completed to 1.00m bgl.
Roots noted to 0.20m bgl.
Groundwater struck at 0.80m bgl.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation



Well Water
Strikes

Sample and In Situ Testing
Depth (m) Type Results

Depth
(m)

0.30

1.00

Level
(m) Legend Stratum Description

TOPSOIL: Dark brown slightly gravelly fine grained 
SAND. Gravel is sub-angular to sub-rounded fine 
to medium flint.
Light brown slightly sandy GRAVEL of sub-angular 
to sub-rounded fine to coarse flint. Sand is fine to 
coarse grained. (RIVER TERRACE DEPOSITS).

End of Borehole at 1.000m 1

2

3

4

5

6

7

8

9

10

0.20 D

0.50 D

0.80 D
1.00 D
1.00 SPT N=64 

(7,8/12,14,18,20)

Percussion Drilling Log
Project Name: Sholing Football Club Client: Cowan Consultancy Ltd Date: 11/03/2026
Location: Portsmouth Road, Southampton, 
SO19 9PW Contractor: AB SI

Project No. : GWPR6989 Crew Name: AB SI Drilling Equipment: Archway Dart

Borehole Number Hole Type Level Logged By Scale Page Number
WS4 WLS JN 1:50 Sheet 1 of 1

Remarks
Windowless Sampler Borehole completed to 1.00m bgl.
Roots noted to 0.20m bgl.
Groundwater not noted.

Hole Diameter
Depth Base Diameter

Casing Diameter
Depth Base Diameter

Chiselling
Depth Top Depth Base Duration Tool

InclinaƟon and OrientaƟon
Depth Top Depth Base Inclination Orientation
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