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1. Introduction 

Byrne Looby Partners (UK) Ltd have been commissioned for the restoration design, 

and have commissioned 7 Engineering Consultancy Ltd as sub-consultant, to 

produce a surface water design and surface water management plan for runoff from 

the restored surface to support an environmental permit application for the 

restoration of the Sandown Quarry Landfill. 

This report including the surface water design details in the appendices sets out how 

surface water runoff from the restored surface is to be collected, managed, and 

discharged in an appropriate manner without increasing flood risk on or off the site. 

This plan does not include for collection or treatment of leachate from the 

completed site or other runoff from the waste before completion of the restoration.   

The surface water design and surface water management plan will follow the 

guidance in relevant legislation and technical guidance documents including the 

DEFRA/EA Non-statutory technical SUDS standards, CIRIA C753 The Suds Manual and 

the National Planning Policy Framework (NPPF) 
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2. Site location, ground conditions and restoration proposals 

2.1. Site location and setting 

The site is the Sandown Quarry landfill site off Stubbers Gren Road, Aldridge, Walsall.  

The Ordnance Survey National Grid Reference for the approximate centre of the site 

is E 404336, N 301989. 

The former quarry is to the north of the Wienerberger Ltd Sandown Works and used to 

supply material for brick production. 

2.2. Existing site description 

The site is a former quarry void formed by opencast working for clay for brick making.  

The quarry void has a base level of 93m AOD with the top edge of the void at circa 

141m along the north-east side and 130m on the south-west side.  The north-west and 

south-east sides of the void fall from the higher level to the lower level.  The area in 

the western corner of the site near the Swan Pool lies at around 131m level and 

includes a series of existing settlement ponds and the outfall from the site to the Vigo 

Brook at the far western corner of the site. 

The site is bounded by the Wienerberger brickworks site to the south-east side, by 

Daw End Branch canal to the north-east, by the site access to the Veolia 

Environmental facility on the north-western boundary and by Stubbers Green Road 

and Swan Pool to the south-west.   

Swan pool is a waterbody to the north side of Stubbers Green Road and is not part of 

the site.  A further waterbody known as The Swag lies to the south of Stubbers Green 

Road and is also outside the site. 

The Vigo Brook watercourse passes the far western corner of the site at the junction 

between the Veolia access and Stubbers Green Road.  The brook flows from north to 

south, into The Swag waterbody and continues to the south-west. 

The Wienerberger brickworks lies to the south-east of the quarry and its levels are 

generally higher than the top edge of the quarry void. 

The existing quarry void has pumped drainage with a discharge to the Vigo Brook. 

There is a Site of Special Scientific Interest (SSSI) close to the restoration site.  The SSSI 

covers the Swan Pool and part of The Swag.  The citation for the SSSI notes that it is for 

the protection of reed bed areas that provide an important roost for migratory birds 

(Swallows and Sand Martins).  The SSSO designation extends into the restoration site 

boundary in the area of the existing pond, but it understood that the reuse of this 

pond and the creation of new pond areas is not in conflict with the aims of the SSSI. 

2.3. Geology and ground conditions 

The site lies on the Glacial Diamicton Till superficial deposits with the area of the void 

shows as worked with no superficial deposits shown.  The bedrock is shown as Etruria 

formation mudstone, sandstone and conglomerate.  The BGS records show areas of 

made ground to the south-east of the void and also in the western corner of the site. 
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2.4. Existing site drainage 

The existing site drains to the Vigo Brook in the western corner of the site.  The site 

drainage passes through a series of settlement ponds before the outfall point.  There 

appears to be no further formal surface water drainage on the site.  The majority of 

the site would drain into the quarry void in the current situation. 

The existing quarry void has a pumped drainage system and a final discharge to the 

Vigo Brook. 

2.5. Restoration proposals 

The quarry void is to be infilled with suitable soil, excavation, and demolition type 

wastes in a series of phases before capping and surface restoration with topsoil and 

seeded to form a grassed surface.   

The proposed restoration surface levels tie into the existing levels inside the north-east 

boundary at approximately 139m and fall to the south-west to tie into the lower edge 

of the site.  The restoration proposals include the provision of drainage ditches or 

swales to collect surface runoff.  The drainage runs toward the south-west of the site, 

discharging via the first existing sediment pond and into a further enlarged pond area 

to provide attenuation before discharge. 
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3. Proposed surface water management plan 

3.1. Suds hierarchy 

The SUDS hierarchy included in the DEFRA non-statutory technical standards and the 

CIRIA SUDS Manual sets out an order of priority for discharge of surface water with 

infiltration being the most favoured option and discharge to a combined sewer being 

least favourable. The options for discharge are ranked; 

i) Discharge by infiltration 

ii) Discharge to a watercourse at a restricted rate, as close to greenfield rates as 

possible 

iii) Discharge to a surface water sewer at a restricted rate 

iv) Discharge to a combined sewer at a restricted rate 

We have reviewed the site options in relation to this hierarchy.  The quarry void will 

have been filled and some adjacent areas are noted as existing made ground.  

Infiltration from soakaways or basins is not normally permitted in made ground due 

the risks of mobilising contaminants.  This option has been discounted. 

The existing site discharges to the Vigo Brook, a watercourse passing close to the 

western corner of the site.  This watercourse appears a suitable destination for 

attenuated flows form the site.   

Discharge to a watercourse is the most favoured feasible option in the SUDS hierarchy 

for all areas of the restoration where flows can reach the watercourse by gravity. 

Climate change has been included in the peak rainfall intensities based on the 

National Planning Policy Framework (NPPF) recommendations for the period through 

to 2115.  A 40% upper end allowance has been included in line with the 

recommendations for small catchments. 
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3.2. Proposed surface water management scheme 

The proposed surface water scheme will pick up surface runoff from the newly 

restored surface.  Natural surface flow will follow the gradients of the restored surface 

to the drainage channels. 

Interception storage is provided by absorption into the clean restoration topsoil and 

by evapotranspiration in the vegetation on the surfaces. 

The maximum discharge for the site has been set at a rate equivalent to the 1:1 year 

greenfield rate calculated for the soils that existed at the site before its working for 

minerals. 

Drainage channels are to be constructed around the south-east, south-west and 

north-west sides of the restoration surface to collect surface flows and convey the 

runoff. No channel is provided to the north-east side where the restoration surface 

falls away from the boundary.  The site is split into two catchments to suit the site 

levels and these combined to a single discharge point through the attenuation 

ponds.   

The channels on the south-east and south-west sides of the site run to the pond in the 

south-west of the site.  The channel runs near the boundary on the south-east side 

and are set in from the boundary on the south-west where the boundary levels are 

higher than the drainage channels.  The north-west channel runs near the site 

boundary to the pond in the south-west.  There is an existing area outside the 

proposed channel that is lower than the drainage channel and lower than the site 

boundary.  Informal overland flow in this lower area will make its way south and enter 

the existing pond.  It will not escape off site.  

There are 2 attenuation ponds proposed.  The first pond is an existing pond that will 

be used for both sediment control and attenuation volume.  A second pond is to be 

constructed to the south-west of the existing pond to provide further attenuation 

volume.  This in place of a second small sediment pond.  The ponds are intended to 

have shallow standing water to provide habitat with a gravity vortex flow control 

(Hydrobrake) on the outlet.  The water level will rise above the standing water level to 

provide attenuation volume in times of rainfall.  The ponds are not intended to have 

any infiltration due to the made ground below and may need to be lined to hold 

water. 

The channels are shallow grassed ditches with 1:1.5 or flatter side slopes for the 

majority of the site. 

The channels are to be constructed with erosion control matting in the bed and sides 

to resist erosion, particularly while the grass establishes.  The use of grassed swales or 

ditches will assist in removal of sediment from the flow by trapping of sediments in the 

vegetation.   

The vegetated swales and ditches are not designed as infiltration features but an 

element of the water entering the channels will be retained by the topsoil and lost by 

evapotranspiration from the vegetation. 
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The surface water runoff is initially from clean vegetated restoration soils and follows 

the gradients of the restored landform.  The passage of the water over a vegetated 

surface tends to remove sediments and any other contaminants.  The water then 

passes into vegetated swales and ditches which will further aid removal of suspended 

material before discharge to the attenuation ponds. 

The ponds will include sediment forebays at each of the inlet points formed from a 

permeable berm form of gabions across the pond.  The berm will slow the flow of 

water in the sediment forebay encouraging any remaining sediment to settle out of 

the flow.  The sediment can be removed as necessary from the forebay areas using a 

long reach excavator without disturbing the remainder of the pond. 

3.3. Hydraulic Modelling  

The proposed scheme has been modelled in Microdrainage hydraulic modelling 

software for storms up to the 1:100 year return period plus 40% climate change with 

durations from 15 minutes to 10080 minutes (7 days). 

The site has been modelled as a single network with two branches representing the 

two catchment areas draining to the attenuation ponds and then out falling to the 

Vigo Brook.  The channels have been modelled as ditches generally following the 

prevailing topography to avoid the ditches becoming excessively deep.  Each 

network is broken up into ‘pipe runs’ with junctions at the nodes and catchment 

areas attached to each ‘pipe’. A Manning’s N value of 0.045 was used to represent 

submerged grass in the channels in higher flow conditions.   

The run-off rate from the restored surfaces has been calculated using the Nomogram 

for determining runoff coefficients (Technical management of water in the coal 

mining industry, National Coal Board 1982).  This gives winter runoff coefficients based 

on differing slopes and soil materials.  Runoff coefficients were calculated based on 

restoration with a clayey soil to be conservative.  The runoff coefficient calculation is 

included in the appendices. 

The winter runoff coefficients used in the catchment modelling were 0.68 for the clay 

soil at average grade of 1:25 or flatter, covering the majority of the area and 0.72 for 

a smaller area of clay soil at an average grade of 1:12.  These were combined to give 

an overall rate of 0.69 for the whole area (Microdrainage does not permit the 

application of different rates of runoff for different areas in a single simulation).  There 

are very small areas graded at 1:5 but the flow from these areas will pass over 

shallower graded areas before entry into the drainage system.  The combined figure 

of 0.69 is considered conservative for the site as a whole.  The same coefficients were 

used for winter and summer conditions.  The summer condition will be conservative 

due to increased ability of the dryer soils to retain part of the rainfall. 

The maximum discharge for the north and south catchments has been set at a rate 

equivalent to the 1:1 year greenfield rate for the soils that were presumed to have 

existed at the site before its working for minerals. 
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The models were run and adjusted to give a network of ditches and attenuation 

basins that does not flood in any event up to the 1:100 year return period + 40% 

climate change allowance. 

The models were run in the Microdrainage Network module with the following base 

inputs 

Return period – up to 1:100 year 

Climate change allowance 40% for 1;100 year event, 35% for 1:30 year event (as 

current Defra guidance for the Tame Anker and Mease Management Catchment) 

M5-60 rainfall = 19.0mm 

Ratio r = 0.4 

Final discharge 74.8l/s (equivalent to the 1:1 year greenfield predevelopment flow) 

The model input and output for the site is included in the appendices.  A sketch is 

included showing the catchment areas used. 

The final restoration surface will need minor adjustment in a few locations to provide 

the bank levels required by the hydraulic modelling.  These minor updates to the 

restoration surface will be carried out before restoration commences. 
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3.4. Maintenance 

The drainage will be owned and maintained by the site owner.  Adoption of the site 

drainage by a third party is not proposed. 

The main suds drainage elements on the site will require periodic maintenance to 

maintain their effectiveness.   

The ditches will require periodic inspection to identify erosion or sedimentation issues 

in the channels.  Removal of significant sediment build up should be undertaken as 

necessary and any erosion damage repaired.  Any trees, bushes or large vegetation 

establishing in the channels should be removed. 

The attenuation ponds should be inspected for sediment build up every few months 

and after significant rainfall during the restoration period when sediment loads would 

be expected to be at their highest.  Once the restoration is established and 

vegetated, sediment loads would be expected to decrease, and the frequency of 

inspections reduced to annually or bi-annually depending on the rate of 

sedimentation.  The ponds include a sediment forebay at the entry points separated 

from the main pond by a permeable berm.  The forebay encourages sediments to 

drop out of the inflow and be retained within the forebay area. If sediment is 

observed to be accumulating to a depth of 25mm or more, the sediment should be 

removed and safely disposed of. 

The ponds will require occasional clearance of vegetation to maintain the available 

attenuation volumes.  The clearance of vegetation will need to be managed with the 

area of Special Scientific Interest (SSSI) in mind and specialist advice on the type and 

timing of vegetation clearance will be needed.  The SSSI is in place to protect 

reedbeds that provide roosting sites for migratory birds as described in section 2. 

The flow control on the outlet from the pond is a vortex flow controls in chambers with 

inlet pipe from the basin protected by a trash screen.  The trash screen should be 

inspected on a 6 monthly basis or as required after rainfall events or if there is any 

evidence of blockage, and any build-up of debris removed.  The flow control 

chamber should be inspected at least annually and checked as required if there is 

any evidence of blockage.  The chamber should be opened, inspected and any 

sediment or debris removed.  The operation of the bypass door on the flow control 

should be checked.  If the bypass door has become jammed or stiff, it should be 

freed off and lubricated. 
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4. Summary and conclusions 
The site is to be restored with a grass vegetated surface over the entire area with the 

surface shaped to provide natural drainage to the proposed drainage ditches. 

This surface water management plan is for surface water from the post restoration 

phase of the site.  It does not cover collection and treatment of runoff from the waste 

prior to completion of the restoration or for collection and treatment of leachates. 

A new drainage system is to be provided with swales or ditches around the north-

west, south-east and south-west sides of the site leading to attenuation ponds toward 

the south-western corner of the site discharging Vigo Brook which passes the western 

corner of the site.  The flow to the brook is to be limited with the use of gravity vortex 

flow controls to the greenfield 1:1 year rate estimated for the predevelopment site 

(4.01 litres per second per hectare) 

The south-east and south-west catchment system drains 15.88ha to the attenuation 

ponds.  The north-west drainage system drains 0.95ha to the ponds via the drainage 

ditch and a further 1.04ha that drains directly by overland flow into the first pond.  The 

overall drained area discharging to the outfall including the pond areas is 18.64ha.  

The two attenuation ponds providing a total available attenuation storage volume of 

5,900m3. The maximum final discharge to the brook is limited to 4.01l/s/ha (74.75l/s 

total) in all storms up to the 1:100 year plus 40% climate change event with no surface 

flooding. 

The surface water management proposals follow the SUDS hierarchy and use 

controlled discharge to a watercourse for discharge of the surface water from the 

restored site. 
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5. Closure 
The conclusions and recommendations made in this report are limited to those that 

can be made on the basis of the research carried out.  The results of the research 

should be viewed in the context of the work that has been carried out and no liability 

can be accepted for matters outside the stated scope of the research.  Any 

comments made on the basis of the information obtained from third parties are given 

in good faith on the assumption that the information is accurate.  No independent 

validation of third party information has been made by 7 Engineering Consultancy 

Ltd. 

This report is written in the context of an agreed scope of work provided by 7 

Engineering Consultancy Ltd and should only be used in this specific context.  Re-

interpretation of this report in whole or in part may become necessary if additional 

information becomes available or legislation or guidance changes. 

7 Engineering Consultancy does not provide legal or other advice; the advice of the 

Client’s legal and other advisors may also be required. 

 

  



 

 

 

Sandown Quarry Landfill Restoration – SWMP July 2022 

7 Engineering Consultancy Ltd  Rev 01 

Project No 07200  Page 14 

Appendices 
The following appendices are included 

Appendix A:  Existing topographical survey 

Appendix B:  Existing SSSI location 

Appendix C:  Proposed restoration plan 

Appendix D:  Proposed drainage layout, sections and details 

Appendix E:  Greenfield runoff rate calculations 

Appendix F:  Runoff coefficient calculations 

Appendix G:  Climate change allowances 

Appendix H:  Hydraulic modelling calculations key plans 

Appendix J: Microdrainage hydraulic modelling calculations  
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Appendix B: Existing SSSI location 
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Appendix C: Proposed restoration plan  
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Appendix D: Proposed drainage layout, sections and details 
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Vortex flow control with sump in
precast concrete chamber to

suppliers details
Bypass door chain/wire rope

operating cable to be securely
fixed below cover

Precast concrete headwall with
trash screen with vertical bars

100mm openings between bars

450Ø inlet pipe from
basin to chamber

Outlet pipe from hydrobrake to outfall headwall in bank
of Vigo Brook.  450Ø as noted on plans.

Provide precast concrete headwall as the typical details
for discharge to the watercourse.  Ordinary Watercourse
consent will be required before construction of the
headwall

Bank and crest of basin surround to have erosion control matting
(Enkermat or similar)
to allow for overflow in the event of exceedance or blockage.
Levels to be locally shaped to allow overflow at a single point
and to direct that overflow into the downstream ditch or swale
for the intermediate basins and to the beck for the final basins

Sediment forebay - permeable gabion wall acts to slow the flow of
water and allow sediment to setle out in the forebay and limit

sediment/debris deposition in the remainder of the basin or carried
to the outlet.  Sediment can be removed from the forebay without

disturbing the remainder of the basin.
500 x 500 gabion basket wall to be in stainless steel or plastic

coated galvanised wire with large single sized stone infill to allow
percolation of water through the 'wall'

Enkamat or similar reinforcement matting laid in swale and tie-in slopes to

provide erosion protection and root zone reinforcement.  enkamat to be

filled with topsoil and seeded to provide a grassed swale.

mat to be pinned throughout and dug into restoration surface at upper and

lower ends of section  as manufacturers recommendations

INLET SWALE, DEPTH VARIES

200mm thick stone filled gabion mattress laid

in base of basin and ditch/swale to prevent

erosion of basin bed at inlet points.  To extend

min 2m into basin from inlet of ditch/swale

Based on H6CB Precast Headwall with
3 Sided Kee Klamp
by Althon Limited

Headwall bedded on min 150mm semi dry
concrete and set level ot falling toward the
watercourse at 1:50.
Provide insitu or precast toe at river edge to
prevent undermining of the headwall.
Provide gabion basket and mattress
reinforcement to bank either side and to bed
of river in from of headwall as required to
limit erosion risks
Provide erosion protection to disturbed parts
of bank around headwall to ensourage
re-establishment of vegetation

OUTFALL
TYPICALPRECAST HEADWALL DETAIL
JOINING SQUARE TO WATERCOURSE

M20 Lifting

Sockets

Up to

1550

200

200

300

410

685

1560

100

100

1320

Note: Isometric drawing is for reference only,

details may not accurately represent actual design -

please see detailed views for technical information

1100

To suit invert

Top water level in
1:100 year storm plus
40% climate change

Standing water level
(note, actual level
may drop in periods
of dry weather due
to losses from pond)
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 Mortar bed and
haunching to MH
cover and frame

Lifting eyes in concrete rings
to be pointed

High strength concrete
topping to be bought up to a

dense smooth face neatly
shaped and finished to all
branch connections [min

thickness 20mm]

Construction joint Inverts to be formed using
channel pipes

The bottom precast manhole
ring to be built into base
concrete min 75mm

Benching slope to be
1:10 or where more than
450mm wide to 1:30

150mm concrete surround

Precast concrete chamber
sections and cover slab to
be bedded with mortar,
proprietary bitumen or
resin mastic sealant

Class B engineering bricks
or concrete blocks 1 - 4
courses on class M1 mortar

Typical Manhole Type 2
Max depth from cover level to soffit of pipe up to 3m

Manhole cover off centred from centre of chamber, contractor to position chamber accordingly.

600 x 600 clear opening
MH D400 cover, frame to
be bedded on polyester
resin mortar

Precast reinforced concrete
cover slab with 675mm SQ

opening, bedded on a
preformed mastic jointing strip
or with class M1 or M2 mortar

C16/20 concrete surround
150 mm thick with S.R.

cement to be vibrated to
form watertight seal

225mm min to
barrel of pipe

Step rungs 675mm max from
cover level to first step

C16/20 concrete base
with S.R. cement

Construction joints in
concrete surround
displaced 150mm
minimum above or below
joint in chamber sections

150 thick concrete
surround upto first joint

Minimum width of benching
to be 500mm under landing

Pipe joint with channel to
be located min 100mm
inside face of chamber

Minimum width of
benching to be 225mm

Rocker pipe
(for length see table)

Rocker pipe
(for length see table)

The bottom precast
sections to be built into
base concrete min 75mm

Refer to plan drawings for
orientation of pipes

Min 900mm to underside of
biscuit.  Where less than
900mm fit 1200x675 double
cover

ENKAMAT OR SIMILAR REINFORCEMENT MATTING LAID IN SWALE AND TIE-IN
SLOPES TO PROVIDE EROSION PROTECTION AND ROOT ZONE REINFORCEMENT.

ENKAMAT TO BE FILLED WITH TOPSOIL AND SEEDED TO PROVIDE A GRASSED
SWALE.

MAT TO BE PINNED THROUGHOUT AND DUG INTO RESTORATION SURFACE AT
UPPER AND LOWER ENDS OF SECTION  AS MANUFACTURERS

RECOMMENDATIONS

MAX HEIGHT AT 1:1.5 TO BE SET
BY SLOPE STABILITY

CONSIDERATIONS

RESTORATION
PROFILE

SWALE BASE
WIDTH VARIES
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TYPICAL 1:1.5 SWALE DETAILS

TYPICAL 1:1.5 SWALE DETAILS

ENKAMAT OR SIMILAR REINFORCEMENT MATTING LAID IN SWALE AND TIE-IN
SLOPES TO PROVIDE EROSION PROTECTION AND ROOT ZONE REINFORCEMENT.

ENKAMAT TO BE FILLED WITH TOPSOIL AND SEEDED TO PROVIDE A GRASSED
SWALE.

MAT TO BE PINNED THROUGHOUT AND DUG INTO RESTORATION SURFACE AT
UPPER AND LOWER ENDS OF SECTION  AS MANUFACTURERS

RECOMMENDATIONS

RESTORATION
PROFILE

SWALE BASE
WIDTH VARIES

SW
AL

E D
EP

TH
 VA

RIE
S

1.5
1

1.5

1

1.5

1

1.5
1

Ch'dDescriptionRev Date Drn

© 7 Engineering Consultancy Limited.  Registered in England and Wales Reg. No. 7256873
Registered Office: 66 Swaledale Road, Warminster, Wiltshire BA12 8FJ
All Rights reserved. 7 Engineering Consultancy assert (unless otherwise agreed in writing) their rights
under s.77 to 89 of the Copyright, Designs and Patents Act 1988.

DO NOT SCALE THIS DRAWING.

All dimensions and levels to be checked on site and any discrepancies reported
to the Engineers.

IN ADDITION TO THE HAZARDS/RISKS NORMALLY ASSOCIATED WITH THE TYPES OF WORK
DETAILED ON THIS DRAWING, NOTE THE FOLLOWING
CONSTRUCTION.

MAINTENANCE/CLEANING/OPERATION.

DECOMMISSIONING/DEMOLITION.

HEALTH AND SAFETY INFORMATION

ENGINEERING
CONSULTANCY

Client

Project

Drawing title

Scales @A1 Date

Status:
Drg No.:

19 Kennedy Crescent
Alverstoke
PO12 2NL

e.tony.goff@7-engineering.co.uk
m. 07803 120963
w. www.7-engineering.co.uk

NOTES.

Rev.:Rev.:

Byrne Looby

Sandown Quarry Restoration WS9 8BL

Surface Water Drainage
Typical Details
Sheet 2
1:1000 Aug 2022

Information
07200 - 302 00

- FOR DETAILS OF THE PROPOSED RESTORATION
SURFACE, REFER TO BYRNE LOOBY DRAWINGS

- FOR PROPOSED SURFACE WATER DRAINAGE PLAN
AND SECTIONS, REFER TO DRAWINGS 07200/100 TO
123

00 ISSUED FOR INFORMATION 04.08.22 JC TG
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Project No 07200   

Appendix E: Greenfield runoff rate calculations 

  



Litres per second per hectare of site
(Site 18.64ha, total 1:1 yr flow = 74.75l/s)
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Appendix F: Runoff coefficient calculations 

  



Nomogram for determining Runoff Coefficents (Source: Technical Management
of Water in the Coal Mining Industry (1982)).

Shallow graded section on top of restored area (majority of site area)

Average Slope (or  1:x) - 0.04 (1:25)
Cover type - Cultivated land/ short grass/ grassed tip
Soil Type for restoration - Clay soils
Season - Winter
Run off Coefficient from nomogram - 0.68

Side slope restoration areas

Average Slope (or  1:x) - 0.08 (1:12)
Cover type - Cultivated land/ short grass/ grassed tip
Soil Type for restoration - Clay soils
Season - Winter
Run off Coefficient from nomogram - 0.72

Steepest areas of restoration slope (small area and drains over shallower
areas before discharge)

Average Slope (or  1:x) - 0.21 (1:4.8)
Cover type - Cultivated land/ short grass/ grassed tip
Soil Type for restoration - Clay soils
Season - Winter
Run off Coefficient from nomogram - 0.77

Average runoff coefficient approximately prorata by areas = 0.69 for use in
Microdrainage model 

0.08

0.21

0.04
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Appendix G: Climate change allowances 
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Appendix H: Hydraulic modelling calculations key plans 
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Appendix J: Microdrainage hydraulic modelling calculations 
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19 Kennedy Crescent Sandown Quarry Restoration

Alverstoke Surface Water Model

Hants  PO12 2NL

Date 28/06/2022 Designed by TJG

File MD Model - site catchme... Checked by

XP Solutions Network 2019.1

STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

©1982-2019 Innovyze

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

n HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 33.000 5.000 6.6 0.112 10.00 0.0 0.045 1.5 \_/ 800 1:1.5 Ditch
1.001 21.000 3.775 5.6 0.077 0.00 0.0 0.045 1.5 \_/ 800 1:1.5  Ditch
1.002 56.000 0.300 186.7 0.462 0.00 0.0 0.045 1.5 \_/ 800 1:1 .5 Ditch
1.003 42.000 0.225 186.7 0.212 0.00 0.0 0.045 1.5 \_/ 800 1:1.5 Ditch
1.004 35.000 0.175 200.0 0.183 0.00 0.0 0.045 1.5 \_/ 800 1:1.5 Ditch
1.005 63.000 0.325 193.8 0.301 0.00 0.0 0.045 1.5 \_/ 1200 1:1.5 Ditch
1.006 22.000 0.125 176.0 0.083 0.00 0.0 0.045 1.5 \_/ 1200 1: 1.5 Ditch
1.007 43.000 0.225 191.1 0.509 0.00 0.0 0.045 1.5 \_/ 1200 1: 1.5 Ditch
1.008 38.000 0.200 190.0 0.475 0.00 0.0 0.045 1.5 \_/ 1200 1:1.5 Ditch
1.009 41.000 0.225 182.2 0.745 0.00 0.0 0.045 1.5 \_/ 2200 1:1.5 Ditch
1.010 49.000 0.275 178.2 0.540 0.00 0.0 0.045 1.5 \_/ 2200 1: 1.5 Ditch
1.011 28.000 0.175 160.0 0.223 0.00 0.0 0.045 1.5 \_/ 2200 1:1.5 Ditch
1.012 65.000 0.350 185.7 2.848 0.00 0.0 0.045 1.5 \_/ 4500 1:1.5 Ditch
1.013 56.000 0.300 186.7 7.167 0.00 0.0 0.045 1.5 \_/ 4500 1:1.5 Ditch
1.014 53.000 0.300 176.7 1.273 0.00 0.0 0.045 1.5 \_/ 4500 1:1.5 Ditch
1.015 41.000 0.250 164.0 0.672 0.00 0.0 0.045 1.5 \_/ 4500 1:1.5 Ditch

2.000 67.000 3.400 19.7 0.153 10.00 0.0 0.045 1.5 \_/ 500 1:1.5 Ditch
2.001 73.000 0.400 182.5 0.245 0.00 0.0 0.045 1.5 \_/ 500 1:1 .5 Ditch

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 50.00 10.19 142.600 0.112 0.0 0.0 0.0 2.95 1106.7 14.6
1.001 50.00 10.30 137.600 0.189 0.0 0.0 0.0 3.21 1205.5 24.6
1.002 50.00 11.98 133.825 0.651 0.0 0.0 0.0 0.55 208.1 84.6
1.003 50.00 13.24 133.525 0.863 0.0 0.0 0.0 0.55 208.1 112.2
1.004 50.00 14.33 133.300 1.046 0.0 0.0 0.0 0.54 201.0 136.0
1.005 50.00 16.15 133.125 1.347 0.0 0.0 0.0 0.58 285.3 175.1
1.006 50.00 16.75 132.800 1.430 0.0 0.0 0.0 0.60 299.4 185.9
1.007 50.00 17.99 132.675 1.939 0.0 0.0 0.0 0.58 287.3 252.1
1.008 49.16 19.08 132.450 2.414 0.0 0.0 0.0 0.58 288.1« 308.6
1.009 47.52 20.15 132.250 3.159 0.0 0.0 0.0 0.64 508.6 390.3
1.010 45.74 21.41 132.025 3.699 0.0 0.0 0.0 0.65 514.3 439.9
1.011 44.84 22.09 131.750 3.922 0.0 0.0 0.0 0.68 542.8 457.2
1.012 42.87 23.70 131.575 6.770 0.0 0.0 0.0 0.67 1001.7 754.6
1.013 41.32 25.09 131.225 13.937 0.0 0.0 0.0 0.67 999.1« 1497.4
1.014 40.01 26.36 130.925 15.210 0.0 0.0 0.0 0.69 1027.0« 1582.2
1.015 39.09 27.31 130.625 15.882 0.0 0.0 0.0 0.72 1065.9« 1614.2

2.000 50.00 10.70 138.000 0.153 0.0 0.0 0.0 1.60 455.1 19.9
2.001 50.00 13.02 134.600 0.398 0.0 0.0 0.0 0.52 149.6 51.7
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19 Kennedy Crescent Sandown Quarry Restoration

Alverstoke Surface Water Model

Hants  PO12 2NL

Date 28/06/2022 Designed by TJG

File MD Model - site catchme... Checked by

XP Solutions Network 2019.1

STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

©1982-2019 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

n HYD
SECT

DIA
(mm)

Section Type Auto
Design

2.002 55.000 0.300 183.3 0.098 0.00 0.0 0.045 1.5 \_/ 500 1:1 .5 Ditch
2.003 28.000 0.150 186.7 0.067 0.00 0.0 0.045 1.5 \_/ 500 1:1 .5 Ditch
2.004 33.000 0.350 94.3 0.065 0.00 0.0 0.045 1.5 \_/ 500 1:1. 5 Ditch
2.005 57.000 0.300 190.0 0.069 0.00 0.0 0.045 1.5 \_/ 500 1:1 .5 Ditch
2.006 43.000 0.600 71.7 0.070 0.00 0.0 0.045 1.5 \_/ 500 1:1. 5 Ditch
2.007 39.000 0.200 195.0 0.099 0.00 0.0 0.045 1.5 \_/ 500 1:1 .5 Ditch
2.008 26.000 1.300 20.0 0.083 0.00 0.0 0.045 1.5 \_/ 500 1:1. 5 Ditch

1.016 22.000 0.400 55.0 1.311 0.00 0.0 0.045 1.5 \_/ 4500 1:1 .5 Ditch
1.017 31.000 0.200 155.0 0.050 0.00 0.0 0.045 o 450 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

2.002 50.00 14.77 134.200 0.496 0.0 0.0 0.0 0.52 149.2 64.5
2.003 50.00 15.67 133.900 0.563 0.0 0.0 0.0 0.52 147.9 73.2
2.004 50.00 16.42 133.750 0.628 0.0 0.0 0.0 0.73 208.1 81.6
2.005 50.00 18.27 133.400 0.697 0.0 0.0 0.0 0.51 146.6 90.6
2.006 49.09 19.12 133.100 0.767 0.0 0.0 0.0 0.84 238.7 97.9
2.007 47.14 20.40 132.500 0.866 0.0 0.0 0.0 0.51 144.7 106.1
2.008 46.75 20.68 132.300 0.949 0.0 0.0 0.0 1.59 451.8 115.4

1.016 38.82 27.61 130.375 18.142 0.0 0.0 0.0 1.24 1840.7 1830 .9
1.017 37.71 28.85 129.975 18.192 0.0 0.0 0.0 0.42 66.2« 1830.9
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Manhole Schedules for Storm
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MH
Name

MH
CL (m)

MH
Depth

(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter

(mm)
PN

Pipes In
Invert

Level (m)
Diameter

(mm)
Backdrop

(mm)

1 143.000 0.400 Junction 1.000 142.600 800

2 138.000 0.400 Junction 1.001 137.600 800 1.000 137.600 800

3 134.250 0.425 Junction 1.002 133.825 800 1.001 133.825 800

4 133.950 0.425 Junction 1.003 133.525 800 1.002 133.525 800

5 133.750 0.450 Junction 1.004 133.300 800 1.003 133.300 800

6 133.550 0.425 Junction 1.005 133.125 1200 1.004 133.125 800

7 133.250 0.450 Junction 1.006 132.800 1200 1.005 132.800 1200

8 134.300 1.625 Junction 1.007 132.675 1200 1.006 132.675 1200

9 132.950 0.500 Junction 1.008 132.450 1200 1.007 132.450 1200

10 132.700 0.450 Junction 1.009 132.250 2200 1.008 132.250 1200

11 132.500 0.475 Junction 1.010 132.025 2200 1.009 132.025 2200

12 132.250 0.500 Junction 1.011 131.750 2200 1.010 131.750 2200

13 132.100 0.525 Junction 1.012 131.575 4500 1.011 131.575 2200

14 132.000 0.775 Junction 1.013 131.225 4500 1.012 131.225 4500

15 132.000 1.075 Junction 1.014 130.925 4500 1.013 130.925 4500

16 132.000 1.375 Junction 1.015 130.625 4500 1.014 130.625 4500

17 138.400 0.400 Junction 2.000 138.000 500

18 135.000 0.400 Junction 2.001 134.600 500 2.000 134.600 500

19 134.600 0.400 Junction 2.002 134.200 500 2.001 134.200 500

20 134.400 0.500 Junction 2.003 133.900 500 2.002 133.900 500

21 134.200 0.450 Junction 2.004 133.750 500 2.003 133.750 500

22 133.800 0.400 Junction 2.005 133.400 500 2.004 133.400 500

23 133.700 0.600 Junction 2.006 133.100 500 2.005 133.100 500

24 133.000 0.500 Junction 2.007 132.500 500 2.006 132.500 500

25 133.000 0.700 Junction 2.008 132.300 500 2.007 132.300 500

26 131.500 1.125 Junction 1.016 130.375 4500 1.015 130.375 4500

2.008 131.000 500 625

27 131.500 1.525 Junction 1.017 129.975 450 1.016 129.975 4500

131.000 1.225 Open Manhole 0 OUTFALL 1.017 129.775 450

No coordinates have been specified, layout informat ion cannot be produced.
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2019 Innovyze

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 1.5 \_/ 800 1 143.000 142.600 0.100 Junction
1.001 1.5 \_/ 800 2 138.000 137.600 0.100 Junction
1.002 1.5 \_/ 800 3 134.250 133.825 0.125 Junction
1.003 1.5 \_/ 800 4 133.950 133.525 0.125 Junction
1.004 1.5 \_/ 800 5 133.750 133.300 0.150 Junction
1.005 1.5 \_/ 1200 6 133.550 133.125 0.125 Junction
1.006 1.5 \_/ 1200 7 133.250 132.800 0.150 Junction
1.007 1.5 \_/ 1200 8 134.300 132.675 1.325 Junction
1.008 1.5 \_/ 1200 9 132.950 132.450 0.200 Junction
1.009 1.5 \_/ 2200 10 132.700 132.250 0.150 Junction
1.010 1.5 \_/ 2200 11 132.500 132.025 0.175 Junction
1.011 1.5 \_/ 2200 12 132.250 131.750 0.200 Junction
1.012 1.5 \_/ 4500 13 132.100 131.575 0.225 Junction
1.013 1.5 \_/ 4500 14 132.000 131.225 0.475 Junction
1.014 1.5 \_/ 4500 15 132.000 130.925 0.775 Junction
1.015 1.5 \_/ 4500 16 132.000 130.625 1.075 Junction

2.000 1.5 \_/ 500 17 138.400 138.000 0.100 Junction
2.001 1.5 \_/ 500 18 135.000 134.600 0.100 Junction
2.002 1.5 \_/ 500 19 134.600 134.200 0.100 Junction
2.003 1.5 \_/ 500 20 134.400 133.900 0.200 Junction

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 33.000 6.6 2 138.000 137.600 0.100 Junction
1.001 21.000 5.6 3 134.250 133.825 0.125 Junction
1.002 56.000 186.7 4 133.950 133.525 0.125 Junction
1.003 42.000 186.7 5 133.750 133.300 0.150 Junction
1.004 35.000 200.0 6 133.550 133.125 0.125 Junction
1.005 63.000 193.8 7 133.250 132.800 0.150 Junction
1.006 22.000 176.0 8 134.300 132.675 1.325 Junction
1.007 43.000 191.1 9 132.950 132.450 0.200 Junction
1.008 38.000 190.0 10 132.700 132.250 0.150 Junction
1.009 41.000 182.2 11 132.500 132.025 0.175 Junction
1.010 49.000 178.2 12 132.250 131.750 0.200 Junction
1.011 28.000 160.0 13 132.100 131.575 0.225 Junction
1.012 65.000 185.7 14 132.000 131.225 0.475 Junction
1.013 56.000 186.7 15 132.000 130.925 0.775 Junction
1.014 53.000 176.7 16 132.000 130.625 1.075 Junction
1.015 41.000 164.0 26 131.500 130.375 0.825 Junction

2.000 67.000 19.7 18 135.000 134.600 0.100 Junction
2.001 73.000 182.5 19 134.600 134.200 0.100 Junction
2.002 55.000 183.3 20 134.400 133.900 0.200 Junction
2.003 28.000 186.7 21 134.200 133.750 0.150 Junction
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

2.004 1.5 \_/ 500 21 134.200 133.750 0.150 Junction
2.005 1.5 \_/ 500 22 133.800 133.400 0.100 Junction
2.006 1.5 \_/ 500 23 133.700 133.100 0.300 Junction
2.007 1.5 \_/ 500 24 133.000 132.500 0.200 Junction
2.008 1.5 \_/ 500 25 133.000 132.300 0.400 Junction

1.016 1.5 \_/ 4500 26 131.500 130.375 0.825 Junction
1.017 o 450 27 131.500 129.975 1.075 Junction

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

2.004 33.000 94.3 22 133.800 133.400 0.100 Junction
2.005 57.000 190.0 23 133.700 133.100 0.300 Junction
2.006 43.000 71.7 24 133.000 132.500 0.200 Junction
2.007 39.000 195.0 25 133.000 132.300 0.400 Junction
2.008 26.000 20.0 26 131.500 131.000 0.200 Junction

1.016 22.000 55.0 27 131.500 129.975 1.225 Junction
1.017 31.000 155.0 131.000 129.775 0.775 Open Manhole 0

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.017 131.000 129.775 0.000 0 0
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Online Controls for Storm
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Hydro-Brake® Optimum Manhole: 27, DS/PN: 1.017, Vol ume (m³): 153.1

Unit Reference MD-SHE-0343-7480-1500-7480
Design Head (m) 1.500

Design Flow (l/s) 74.8
Flush-Flo™ Calculated

Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 343

Invert Level (m) 129.975
Minimum Outlet Pipe Diameter (mm) 375

Suggested Manhole Diameter (mm) Site Specific Design  (Contact Hydro International)

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.500 74.8
Flush-Flo™ 0.560 74.8

Kick-Flo® 1.109 64.6
Mean Flow over Head Range - 62.2

The hydrological calculations have been based on th e Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage  routing calculations will be
invalidated

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

0.100 10.0 1.200 67.1 3.000 104.7 7.000 158.3
0.200 34.8 1.400 72.3 3.500 112.8 7.500 163.7
0.300 63.4 1.600 77.2 4.000 120.4 8.000 169.0
0.400 73.3 1.800 81.7 4.500 127.6 8.500 174.1
0.500 74.6 2.000 86.0 5.000 134.3 9.000 179.0
0.600 74.7 2.200 90.0 5.500 140.7 9.500 183.8
0.800 73.1 2.400 93.9 6.000 146.8
1.000 69.3 2.600 97.7 6.500 152.7
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Storage Structures for Storm

©1982-2019 Innovyze

Tank or Pond Manhole: 26, DS/PN: 1.016

Invert Level (m) 130.375

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 2000.0 0.600 2665.0

Tank or Pond Manhole: 27, DS/PN: 1.017

Invert Level (m) 129.975

Depth (m) Area (m²) Depth (m) Area (m²)

0.000 4000.0 1.000 5027.0
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1 year Return Period Summary of Critical Results by  Maximum Level (Rank 1)
for Storm

©1982-2019 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of T otal Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person  per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Struc tures 2
Number of Online Controls 1 Number of Time/Area Diagr ams 0

Number of Offline Controls 0 Number of Real Time Cont rols 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400

Region England and Wales Cv (Summer) 0.690
M5-60 (mm) 19.000 Cv (Winter) 0.690

Margin for Flood Risk Warning (mm) 300.0 DVD Status OF F
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 4 80, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 35, 35, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level

(m)

1.000 1 30 Summer 1 +35% 142.621
1.001 2 15 Summer 1 +35% 137.629
1.002 3 15 Summer 1 +35% 134.004
1.003 4 15 Summer 1 +35% 133.722
1.004 5 15 Summer 1 +35% 133.513
1.005 6 30 Summer 1 +35% 133.316
1.006 7 30 Summer 1 +35% 132.986
1.007 8 30 Summer 1 +35% 132.889
1.008 9 30 Summer 1 +35% 132.690
1.009 10 30 Summer 1 +35% 132.451
1.010 11 30 Summer 1 +35% 132.244
1.011 12 30 Summer 1 +35% 131.964
1.012 13 30 Summer 1 +35% 131.786
1.013 14 30 Summer 1 +35% 131.566
1.014 15 30 Summer 1 +35% 131.274
1.015 16 30 Summer 1 +35% 130.970
2.000 17 30 Summer 1 +35% 138.046
2.001 18 15 Summer 1 +35% 134.761
2.002 19 30 Summer 1 +35% 134.370
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1 year Return Period Summary of Critical Results by  Maximum Level (Rank 1)
for Storm
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PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /

Cap.
Overflow

(l/s)

Pipe
Flow

(l/s) Status
Level

Exceeded

1.000 1 -0.379 0.000 0.01 11.5 OK
1.001 2 -0.371 0.000 0.01 20.8 OK
1.002 3 -0.246 0.000 0.18 74.8 FLOOD RISK*
1.003 4 -0.228 0.000 0.23 92.3 FLOOD RISK*
1.004 5 -0.237 0.000 0.24 105.5 FLOOD RISK*
1.005 6 -0.234 0.000 0.23 123.8 FLOOD RISK*
1.006 7 -0.264 0.000 0.20 127.4 FLOOD RISK*
1.007 8 -1.411 0.000 0.02 162.3 OK
1.008 9 -0.260 0.000 0.26 191.7 FLOOD RISK*
1.009 10 -0.249 0.000 0.25 254.2 FLOOD RISK*
1.010 11 -0.256 0.000 0.26 294.1 FLOOD RISK*
1.011 12 -0.286 0.000 0.23 302.9 FLOOD RISK*
1.012 13 -0.314 0.000 0.21 537.7 OK
1.013 14 -0.434 0.000 0.24 1223.2 OK
1.014 15 -0.726 0.000 0.14 1316.6 OK
1.015 16 -1.030 0.000 0.09 1352.0 OK
2.000 17 -0.354 0.000 0.02 15.6 OK
2.001 18 -0.239 0.000 0.15 40.9 FLOOD RISK*
2.002 19 -0.230 0.000 0.18 48.5 FLOOD RISK*
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1 year Return Period Summary of Critical Results by  Maximum Level (Rank 1)
for Storm

©1982-2019 Innovyze

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level

(m)

2.003 20 30 Summer 1 +35% 134.076
2.004 21 30 Summer 1 +35% 133.902
2.005 22 30 Summer 1 +35% 133.589
2.006 23 30 Summer 1 +35% 133.246
2.007 24 30 Summer 1 +35% 132.698
2.008 25 30 Summer 1 +35% 132.406
1.016 26 30 Summer 1 +35% 130.604
1.017 27 720 Summer 1 +35% 1/120 Summer 130.520

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /

Cap.
Overflow

(l/s)

Pipe
Flow

(l/s) Status
Level

Exceeded

2.003 20 -0.324 0.000 0.12 52.9 OK
2.004 21 -0.298 0.000 0.12 56.5 FLOOD RISK*
2.005 22 -0.211 0.000 0.22 58.7 FLOOD RISK*
2.006 23 -0.454 0.000 0.06 61.0 OK
2.007 24 -0.302 0.000 0.15 63.9 OK
2.008 25 -0.594 0.000 0.02 66.4 OK
1.016 26 -0.896 0.000 0.06 1173.0 OK
1.017 27 0.095 0.000 1.13 74.6 SURCHARGED*
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30 year Return Period Summary of Critical Results b y Maximum Level (Rank 1)
for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of T otal Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person  per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Struc tures 2
Number of Online Controls 1 Number of Time/Area Diagr ams 0

Number of Offline Controls 0 Number of Real Time Cont rols 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400

Region England and Wales Cv (Summer) 0.690
M5-60 (mm) 19.000 Cv (Winter) 0.690

Margin for Flood Risk Warning (mm) 300.0 DVD Status OF F
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 4 80, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 35, 35, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level

(m)

1.000 1 30 Summer 30 +35% 142.637
1.001 2 15 Summer 30 +35% 137.654
1.002 3 15 Summer 30 +35% 134.161
1.003 4 15 Summer 30 +35% 133.885
1.004 5 15 Summer 30 +35% 133.675
1.005 6 30 Summer 30 +35% 133.457
1.006 7 30 Summer 30 +35% 133.120
1.007 8 30 Summer 30 +35% 133.046
1.008 9 30 Summer 30 +35% 132.854
1.009 10 30 Summer 30 +35% 132.601
1.010 11 30 Summer 30 +35% 132.404
1.011 12 30 Summer 30 +35% 132.118
1.012 13 30 Summer 30 +35% 131.939
1.013 14 30 Summer 30 +35% 131.817
1.014 15 30 Summer 30 +35% 131.530
1.015 16 30 Summer 30 +35% 131.226
2.000 17 30 Summer 30 +35% 138.079
2.001 18 15 Summer 30 +35% 134.889
2.002 19 15 Summer 30 +35% 134.496
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30 year Return Period Summary of Critical Results b y Maximum Level (Rank 1)
for Storm
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PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /

Cap.
Overflow

(l/s)

Pipe
Flow

(l/s) Status
Level

Exceeded

1.000 1 -0.363 0.000 0.01 28.2 OK
1.001 2 -0.346 0.000 0.03 58.6 OK
1.002 3 -0.089 0.000 0.57 232.6 FLOOD RISK*
1.003 4 -0.065 0.000 0.68 274.7 FLOOD RISK*
1.004 5 -0.075 0.000 0.68 298.5 FLOOD RISK*
1.005 6 -0.093 0.000 0.61 328.6 FLOOD RISK*
1.006 7 -0.130 0.000 0.53 334.7 FLOOD RISK*
1.007 8 -1.254 0.000 0.05 427.9 OK
1.008 9 -0.096 0.000 0.66 490.1 FLOOD RISK*
1.009 10 -0.099 0.000 0.63 655.0 FLOOD RISK*
1.010 11 -0.096 0.000 0.66 757.0 FLOOD RISK*
1.011 12 -0.132 0.000 0.58 772.3 FLOOD RISK*
1.012 13 -0.161 0.000 0.52 1342.6 FLOOD RISK*
1.013 14 -0.183 0.000 0.61 3120.6 FLOOD RISK*
1.014 15 -0.470 0.000 0.36 3377.0 OK
1.015 16 -0.774 0.000 0.23 3474.8 OK
2.000 17 -0.321 0.000 0.05 38.4 OK
2.001 18 -0.111 0.000 0.43 116.4 FLOOD RISK*
2.002 19 -0.104 0.000 0.50 133.1 FLOOD RISK*
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30 year Return Period Summary of Critical Results b y Maximum Level (Rank 1)
for Storm

©1982-2019 Innovyze

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level

(m)

2.003 20 15 Summer 30 +35% 134.192
2.004 21 30 Summer 30 +35% 134.001
2.005 22 30 Summer 30 +35% 133.706
2.006 23 30 Summer 30 +35% 133.340
2.007 24 30 Summer 30 +35% 132.815
2.008 25 30 Summer 30 +35% 132.476
1.016 26 600 Winter 30 +35% 131.064
1.017 27 600 Winter 30 +35% 1/120 Summer 131.062

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /

Cap.
Overflow

(l/s)

Pipe
Flow

(l/s) Status
Level

Exceeded

2.003 20 -0.208 0.000 0.32 138.4 FLOOD RISK*
2.004 21 -0.199 0.000 0.30 145.0 FLOOD RISK*
2.005 22 -0.094 0.000 0.56 148.6 FLOOD RISK*
2.006 23 -0.360 0.000 0.15 153.1 OK
2.007 24 -0.185 0.000 0.38 159.1 FLOOD RISK*
2.008 25 -0.524 0.000 0.06 164.0 OK
1.016 26 -0.436 0.000 0.02 439.3 OK
1.017 27 0.637 0.000 1.13 74.6 SURCHARGED*
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19 Kennedy Crescent Sandown Quarry Restoration

Alverstoke Surface Water Model

Hants  PO12 2NL

Date 28/06/2022 Designed by TJG

File MD Model - site catchme... Checked by

XP Solutions Network 2019.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm

©1982-2019 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of T otal Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person  per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Struc tures 2
Number of Online Controls 1 Number of Time/Area Diagr ams 0

Number of Offline Controls 0 Number of Real Time Cont rols 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400

Region England and Wales Cv (Summer) 0.690
M5-60 (mm) 19.000 Cv (Winter) 0.690

Margin for Flood Risk Warning (mm) 300.0 DVD Status OF F
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 4 80, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 35, 35, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level

(m)

1.000 1 30 Summer 100 +40% 142.644
1.001 2 15 Summer 100 +40% 137.664
1.002 3 15 Summer 100 +40% 134.216
1.003 4 15 Summer 100 +40% 133.946
1.004 5 15 Summer 100 +40% 133.741
1.005 6 30 Summer 100 +40% 133.521
1.006 7 30 Summer 100 +40% 133.185
1.007 8 30 Summer 100 +40% 133.116
1.008 9 30 Summer 100 +40% 132.925
1.009 10 30 Summer 100 +40% 132.669
1.010 11 30 Summer 100 +40% 132.478
1.011 12 30 Summer 100 +40% 132.205
1.012 13 30 Summer 100 +40% 132.099
1.013 14 30 Summer 100 +40% 131.929
1.014 15 30 Summer 100 +40% 131.647
1.015 16 720 Winter 100 +40% 131.394
2.000 17 30 Summer 100 +40% 138.093
2.001 18 15 Summer 100 +40% 134.935
2.002 19 15 Summer 100 +40% 134.540
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19 Kennedy Crescent Sandown Quarry Restoration

Alverstoke Surface Water Model

Hants  PO12 2NL

Date 28/06/2022 Designed by TJG

File MD Model - site catchme... Checked by

XP Solutions Network 2019.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm

©1982-2019 Innovyze

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /

Cap.
Overflow

(l/s)

Pipe
Flow

(l/s) Status
Level

Exceeded

1.000 1 -0.356 0.000 0.02 38.2 OK
1.001 2 -0.336 0.000 0.04 78.7 OK
1.002 3 -0.034 0.000 0.77 313.6 FLOOD RISK*
1.003 4 -0.004 0.000 0.92 373.6 FLOOD RISK*
1.004 5 -0.009 0.000 0.93 409.7 FLOOD RISK*
1.005 6 -0.029 0.000 0.84 451.7 FLOOD RISK*
1.006 7 -0.065 0.000 0.73 462.9 FLOOD RISK*
1.007 8 -1.184 0.000 0.07 587.5 OK
1.008 9 -0.025 0.000 0.90 668.1 FLOOD RISK*
1.009 10 -0.031 0.000 0.87 895.5 FLOOD RISK*
1.010 11 -0.022 0.000 0.90 1037.6 FLOOD RISK*
1.011 12 -0.045 0.000 0.81 1084.0 FLOOD RISK*
1.012 13 -0.001 0.000 0.72 1876.7 FLOOD RISK*
1.013 14 -0.071 0.000 0.83 4201.0 FLOOD RISK*
1.014 15 -0.353 0.000 0.49 4569.9 OK
1.015 16 -0.606 0.000 0.04 605.5 OK
2.000 17 -0.307 0.000 0.06 52.0 OK
2.001 18 -0.065 0.000 0.58 157.3 FLOOD RISK*
2.002 19 -0.060 0.000 0.67 179.3 FLOOD RISK*
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19 Kennedy Crescent Sandown Quarry Restoration

Alverstoke Surface Water Model

Hants  PO12 2NL

Date 28/06/2022 Designed by TJG

File MD Model - site catchme... Checked by

XP Solutions Network 2019.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm

©1982-2019 Innovyze

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level

(m)

2.003 20 15 Summer 100 +40% 134.237
2.004 21 30 Summer 100 +40% 134.042
2.005 22 30 Summer 100 +40% 133.755
2.006 23 30 Summer 100 +40% 133.380
2.007 24 30 Summer 100 +40% 132.867
2.008 25 30 Summer 100 +40% 132.509
1.016 26 720 Winter 100 +40% 131.392
1.017 27 720 Winter 100 +40% 1/120 Summer 131.384

PN
US/MH
Name

Surcharged
Depth

(m)

Flooded
Volume

(m³)
Flow /

Cap.
Overflow

(l/s)

Pipe
Flow

(l/s) Status
Level

Exceeded

2.003 20 -0.163 0.000 0.44 185.6 FLOOD RISK*
2.004 21 -0.158 0.000 0.41 196.5 FLOOD RISK*
2.005 22 -0.045 0.000 0.77 201.8 FLOOD RISK*
2.006 23 -0.320 0.000 0.20 208.6 OK
2.007 24 -0.133 0.000 0.52 217.0 FLOOD RISK*
2.008 25 -0.491 0.000 0.08 224.0 OK
1.016 26 -0.108 0.000 0.03 471.7 FLOOD RISK*
1.017 27 0.959 0.000 1.13 74.6 FLOOD RISK*
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