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Purpose

This document has been prepared for the sole
benefit, use and information for the development at
Meadows Hall, Richmond and for the purposes set
out in the following pages.

The liability of Momentum Consulting Engineers Ltd
in respect of the information contained in the
document will not extend to any third party.
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London Borough Proforma

As per London Borough of Richmond Upon Thames

1. Project & Site Details

2. Proposed Discharge Arrangements

Project / Site Name
(including sub-
catchment / stage / phase
where appropriate)

Meadows Hall, Richmond

2a. Infiltration Feasibility

Superficial geology

e No records
classification

Bedrock geology
classification

London Clay formation

-5
Site infiltration rate 7:3x10 5 and m/s
3.7x10°
No free
Land adjacent to 40 Church groundwaterwas |, o im
Road Depth to groundwater enc_ountered depth of 20.45m
i 7] during the below ground level
Address & post code Richmond advancement of g
Surrey the boreholes
TW10 6LN
Is infiltration feasible? No fqr soakaways to large puﬂdmgs
Possible for permeable paving
2b. Drainage Hierarchy
OS Girid ref. E 518392 Feasible Proposed
(Easting, Northing) N 174934 (Y/N) (Y/N)
L.PA reference TBC 1 store rainwater for later use Y N
(if applicable)
2 use infiltration techniques, such as v v
porous surfaces in non-clay areas
Brief description of Construction of two residential . .
proposed work blocks 3 attenuate rainwater in ponds or
open water features for gradual N N
release
4 attenuate rainwater by storing in
Total site Area 1000 m2 tanks or sealed water features for Y Y
gradual release
Total existing impervious 750 m2 5 discharge rainwater direct to a N N
area watercourse
Total pljoposed 430 m2 6 discharge rainwater to a surface v v
A water sewer/drain
Is the site in a surface 7 discharge rainwater to the N N
water flood risk catchment | Refer to Flood Risk Assessment combined sewer.
(ref. local Surface Water

Management Plan)?

by STM Environmental

2c. Proposed Discharge Details

Existing drainage
connection type and
location

Currently assumed to be
separate surface and foul public
sewers within Church Road. To
be confirmed by CCTV survey
during detail design phase.

Proposed discharge
location

Controlled discharge to public storm
sewer within Church Road

Designer Name

David Perkins

Designer Position

Associate

Designer Company

Momentum

Has the owner/
regulator of the
discharge location
been consulted?

www.momentumengineering.com
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3. Drainage Strategy

4. Supporting Information

3a. Discharge Rates & Required Storage

4a. Discharge & Drainage
Strategy

Page/section of drainage report

Existing AEEMIEE
. storage for
G field discharge GF
S0 rate (I/s) raté | Proposed Infiltration feasibility (2a) —
(GF) runoff (md) discharge geotechnical factual and . I .
rate (I/s) rate (Is) ; . . . 12 - ‘Site Infiltration Testing
(5 minute interpretive reports, including
duration) (6 hour infiltration results
duration)
Qbar 0.15 N/A N/A N/A
1in1 0.13 11.48 4.5 2
Drainage hierarchy (2b) 11 - ‘Drainage Hierachy’
1in30 |0.35 27.24 10.8 2
1in 100 |0.48 34.52 15.4 2
1in 100 Proposed discharge details
+CC N/A N/A N/A 2 (2c) — utility plans,
correspondence / approval Refer to Appendix B
Climate change from owner/regulator of
40% discharge location
allowance used g
3b. Principal Method of Discharge rates & storage (3a)
: Pump — detailed hydrologic and Refer to Appendix E
Flow Control . .
hydraulic calculations
3c. Proposed SuDS Measures = G 2
roposed Subs measures 10 - ‘SuDS Assessment’
Catchmen specifications (3b)
Plan area |Storage
tarea 2 3
2) (m2) vol. (m3) - ] ] ]
(m 4b. Other Supporting Details | Page/section of drainage report
Rainwater harvesting |0 0 0 Detailed Development Layout |Appendix D
Infiltration systems 670 670 50 Detailed drainage design
Green roofs 0 0 0 drawings, including Appendix D
Blue roofs 0 0 0 exceedance flow routes
Filter strips 0 0 0 Detailed landscaping plans Appendix D
Refer to separate document
) . . entitled ‘Management and
Filter drains 0 0 0 Maintenance strategy Maintenance Plan for Sustainable
Urban Drainage Systems (SuDS)
Bioretention / tree pits |0 0 0 Demonstration of how the
Pervious pavements 0 0 0 proposed SuDS measures
Swales 0 0 0 improve:
Basins/ponds 0 0 0 a) water quality of the runoff? Filtration through gran_ular material
below permeable paving
Attenuation tanks 430 22.5 171 b) biodiversity? Refer to landscape statement by

Outerspace

c) amenity?

Refer to landscape statement by
Outerspace
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Background information

Existing site / surface water discharge
This report refers to the development at the
following address :

Meadows Hall

Land adjacent to 40 Church Road
Richmond

Surrey

TWI10 6LN

Site Location
OS X (Eastings) 518392
OS Y (Northings) 174934

National Grid Reference TQ 18392 74934

The existing site is classified as a brownfield site.

The existing site currently consists of tarmac
surfacing, a previous building concrete slab from a
former demolished day centre and areas of dense
vegetation.

The image below has been taken from internet aerial
mapping of the existing site.

The total site area within the redline boundary is
approximately 1000mz2 (0.1ha).

A topographical survey / Underground service trace
GPR survey drawing is included within Appendix A of
this document.

The site topography varies from 14.5m AOD to 16m
AOD.

The existing site is currently covered by 75% of
impermeable surfaces. The total impermeable area
assumed to be positively drained to the existing
sewer network is approximately 750mz2,

Runoff rate and volume

The following table is a summary of the peak rainfall
in I/s for various rainfall events and storm durations.
No allowance for climate change is used to calculate
existing peak rates. Refer to calculation sheet
numbers 6004 to 6006.

Existing Peak 1year 30 yrs 100 yrs
Rainfall I/s /s I/s

5 min 11.48 27.34 34.52

1 hour 2.67 6.42 8.46

6 hour 0.76 1.67 2.18

The following table is a summary of the volume
runoff in m3 for various rainfall events and storm
durations. No allowance for climate change is used to
calculate existing volume runoff. Refer to calculation
sheet numbers 6004 to 6006.

Existing Volume | 1year 30 yrs 100 yrs
Runoff m3 m3 m3

5 min 3.44 8.20 10.36

1 hour 9.60 23.10 30.45
6 hour 16.45 36.07 46.98

A local water authority asset location search has
been carried out and this is included within
Appendix B this document.

Public storm and foul water sewers exist within
Church Road which bounds the site to the west.

Currently no CCTV investigations have been carried
out, however with the presence of an existing ground
slab and existing manholes it is likely that a private
drainage exists.

It is assumed the surface water runoff from the
existing impermeable area is positively drained and
discharged at an un-controlled rate to the existing
public storm sewer in Church Road.

It is assumed the surface water from the existing
green infrastructure infiltrates into the ground

naturally.
www.momentumengineering.com @
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A public lateral drain enters the site via crossing the
southern site boundary and exits the site to the west..
The location of this sewer is below the footprint of
the proposed Mews block. A diversion is therefore
proposed as part of the development.

A ground investigation has been carried out by “Your
Environment” in February 2022.

Site characteristics

The following is a summary of the design criteria
used in the design for appraising the surface water
management requirements for the proposed
development. This information is based on site
location from HR Wallingford mapping.

Soil characteristics

Soil type 2
Standard Percentage 0.3
Runoff (SPR) '
Hydrological characteristics
SAAR (mm) 598
M5-60 rainfall depth

20
(mm)
r’ Ratio M5-60/M5-2 day 0.4
Hydrological region 6

Greenfield runoff rates

The following has been calculated for the site. This
relates to runoff rates prior to development from a
greenfield situation to a brownfield status. Refer to
calculation sheet number 6000.

QBar 1year 30 yrs 100 yrs
/s I/s /s /s
0.15 0.13 0.35 0.48

Local rivers
The River Thames is located approximately 750m
west of the site running from south to north.

Site geology
The British Geological Society maps indicate the
following :

No superficial deposits. The image below has been
taken from the BGS website.

TWI10 61N
' Bedrock geology ~ Superficial deposits (&

Bedrock geology. London Clay Formation - Clay And
Silt. Sedimentary Bedrock formed approximately 48
to 56 million years ago in the Palaeogene Period.
Local environment previously dominated by deep
seas. The image below has been taken from the BGS
website.

There are no records of BGS boreholes on the site.

TWI06LN
‘ Badrock geology  Superficial deposits =

www.momentumengineering.com
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Soils close to the surface

Soilscapes by Cranfield Soil and Agrifood Institute
classifies the soil as Soilscape 18 : Slowly permeable
seasonally wet slightly acid but base-rich loamy and
clayey soils.

Flood risk

A Flood map for planning report is included within
Appendix C this document. This states ‘your selected
location is in flood zone 1, an area with a low
probability of flooding’.

The site is located in an area designated as a ‘critical
drainage area’, therefore a formal flood risk
assessment is required.

A formal flood risk assessment has been carried out
by STM environmental.

The flood risk assessment determined the following :

. There is low risk of flooding from fluvial, tidal,
pluvial, reservoirs and canals, and groundwater.

. The site will remain dry during both the 1in 30
year and the 1in 100 year event. No significant
surface water flooding incidents had been
identified.

. The development will not significantly increase
the site impermeable area. As such it is unlikely
to have an adverse impact on local flood risk.

The FRA concluded that it is considered that overall
flood risk to the proposed development is low. With
the implementation of SuDS strategy, the proposal is

unlikely to have an adverse impact on local flood rick.

www.momentumengineering.com
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Proposed drainage strategy

Requirements
London Borough of Richmond upon Thames Local
Plan policy LP21:

“The Council will require the use of Sustainable
Drainage Systems (SuDS) in all development
proposals. Applicants will have to demonstrate that
their proposal complies with the following :

1. A reduction in surface water discharge to greenfield
run-off rates wherever feasible.

2. Where greenfield run-off rates are not feasible, this
will need to be demonstrated by the applicant, and in
such instances, the minimum requirement is to
achieve at least a 50% attenuation of the site’s
surface water runoff at peak times based on the
levels existing prior to the development.”

Non-statutory technical standards for sustainable
drainage systems produced by Defra Clause S3
states the following :

“For developments which were previously
developed, the peak runoff rate from the
development to any drain, sewer or surface water
body for the 1in 1 year rainfall event and the 1in 100
year rainfall event must be as close as reasonably
practicable to the greenfield runoff rate from the
development for the same rainfall event, but should
never exceed the rate of discharge from the
development prior to redevelopment for that event.”

Non-statutory technical standards for sustainable
drainage systems produced by Defra Clause S5
states the following :

“Where reasonably practicable, for developments
which have been previously developed, the runoff
volume from the development to any highway drain,
sewer or surface water body in the 1in 100 year, 6
hour rainfall event must be constrained to a value as
close as is reasonably practicable to the greenfield
runoff volume for the same event, but should never
exceed the runoff volume from the development site
prior to redevelopment for that event.”

Proposed strategy
The proposed drainage strategy is shown on drawing

4821-610 included within Appendix D this document.

It is proposed to limit the volume of surface water
leaving the site and limit the flow of any surface
water that does need to connect to the public sewer
network.

Storage

The storage calculations given in this document

assume that there will be 100% surface water runoff

from the roof surfaces.

External hardworks are to be permeable surfaces

overlying a granular bed to provide attenuation and

filtration prior to percolation into the strata below or

where impermeable surfaces are proposed these fall

towards green infrastructure to allow for infiltration

into the ground.

The area positively drained and discharged to the

public storm water sewer network is a total of

430m2.

Attenuation tanks will be the plastic crate type

storing surface water runoff volume prior to a

pumped flow controlled release into a brake chamber

with a gravity connection to the public storm sewer

network.

Runoff rate and volume
The following table is a summary of the un-controlled

peak rainfall in litres/second for various rainfall

events and storm durations. A climate change

allowance of 40% has been used to calculate

proposed surface water runoff rates. Refer to

calculation sheet numbers 6007 to 6009 inc.

Proposed
peak rainfall

5 min

1 hour

6 hour

1year

/s

9.15

2.25

0.63

30 yrs
I/s

22.38

5.08

1.29

100 yrs
I/s

28.73

6.64

1.65

The following table is a summary of the volume

surface water runoff in cubic metres for various

rainfall events and storm durations. A climate change

allowance of 40% has been used to calculate

proposed volume runoff. Refer to calculation sheet

numbers 6007 to 6009 inc.

Proposed
volume runoff

5 min

1 hour

6 hour

1year
m3

275

8.09

13.70

30 yrs
m?3

6.71

18.28

27.81

www.momentumengineering.com
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Peak flow control

The development decreases the impermeable area
and even with the allowance for climate change
unattenuated runoff rates are less than existing.

The proposals currently decrease demand on the
public storm sewer network.

It is good practice to provide a betterment when
connected to the public sewer by reducing rates to a
practical figure based on type of flow control and
allowable space available for storage.

The proposed development considers the effects of
climate change with a maximum flow controlled site
discharge rate of 2 I/s.

Given site constraints this is as close to as reasonably
practical to the greenfield runoff rate for the 1in 100
year rainfall event (0.48 |/s) and therefore complies
with the Clause S3.

The following table is a summary of the comparison
of existing peak runoff, proposed un-attenuated peak
runoff with the proposed flow controlled attenuated
discharge rates for the 1in 100 year rainfall event.

Comparison 5 min 1 hour 6 hour
Saaing 34521/s | 8461/s | 2181/s
Proposed 2873 1/s | 6.641/s |1651/s
IF un-attenuated

Proposed

flow cEntroHed and 2-0 I/S 2-0 I/S 2-0 |/5
attenuated

Volume control

The development decreases the impermeable area
and even with the allowance for climate change
unattenuated runoff volumes are less than existing.

The proposals currently decrease demand on the
public storm sewer network.

An attenuation volume in the region of 17m3 is
required to store surface water runoff and release at

the proposed discharge rate.

The volume is provided in a single volume located
centrally on the site.

Refer to calculation 6010 for further information.

Discharge point
Surface water will discharge into the public storm
sewer located in Church Road via a new connection.

Asset records do not provide an invert for this sewer
at the point of connection so at present it is
conservatively assumed that it is 1.5m below ground
level.

A GPR survey would be required to determine the
depth of the sewer together with a Section 106
application for consent to connect submitted to the
local water authority.

www.momentumengineering.com
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SuDS assessment

We have evaluated the use of SuDS techniques in relation to the development site:

SuDS technique

Living roofs
Green roofs

Basins and ponds
Constructed wetlands
Balancing ponds
Detention basins
Retention ponds

Filter strips and swales

Infiltration devices
Soakaways
Infiltration trenches and basins

Permeable surfaces and
filter drains

Gravelled areas

Solid paving blocks

Porous paving

Tanked and piped systems
Over-sized pipes / tanks
Storm cells

Flood
reduction

Yes

Yes

Yes

Yes

Yes

Yes

Water quality
improvement

Yes

Yes

Yes

Yes

Yes

No

Landscape
and wildlife
benefit

Yes

Yes

Yes

Yes

No

No

Comment

Not possible due to the proposed
pitched profile of the roof surfaces.
Not appropriate for this site.

Not suitable for the use within the
landscaped areas. Not appropriate
for this site.

Not suitable for the use within the
landscaped areas. Not appropriate
for this site.

Site investigation work to date has
confirmed the ground may be
suitable for use of surface water
soakaways to discharge large
volumes of runoff in concentrated
areas. It is not possible to use
soakaways to drain surface water
runoff from building roofs due to
constraints on location adjacent to
building foundations.

Permeable paving is proposed
within hard landscaped areas to
drain and store runoff prior to
infiltration.

Proposed to attenuate roof runoff
prior to a flow controlled discharge
to public storm sewer. Appropriate
for this site.

www.momentumengineering.com
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Discharge hierarchy

The following have been considered :

London Plan - Policy SI13

Criteria

Rainwater harvesting
(including a combination of
green and blue roofs)

Infiltration techniques and
green roofs

Rainwater attenuation in open
water features for gradual
release

Rainwater discharge direct to a
watercourse
(unless not appropriate)

Rainwater attenuation above
ground
(including blue roofs)

Rainwater attenuation below
ground

Rainwater discharge to a
surface water sewer or drain

Rainwater discharge to a
combined sewer

Project specific comments

There are no requirements for rainwater harvesting as the proposed
landscaping is designed around a minimum maintenance approach with
plants that do not require irrigation.

The architectural proposals are not suitable for use of blue roofs.
Infiltration testing has been carried out. It is not possible to use soakaways
to drain surface water runoff from building roofs due to constraints on

location adjacent to building foundations.

Areas of green landscaping and permeable hard surfaces will infiltrate via
natural processes into the soils overlying the natural geology.

Not practical for this site as there is no room for open water features

No watercourses present therefore not applicable

Not possible due to the proposed pitched profile of the roof surfaces.

Below ground, large void ratio, plastic crate type storage is proposed to
attenuate surface water runoff from the roofs

Impermeable roof surfaces to be flow controlled and discharged to the
public storm sewer

None present therefore not applicable

www.momentumengineering.com
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Site infiltration testing

The following has been taken from the ‘Land
Contamination Phase 2 & Geotechnical Investigation’
by Your environment. Document reference :
YEX2487 - Meadows Hall, Richmond February 2022.

Site investigation results

Falling head permeability tests were undertaken at
depths of 4.0mbgl in BHOT, 2.2mbgl in BHO2 during
the advancement of the boreholes and 0.9mbgl in
HTPO1. All tests were completed within the natural
granular strata. The soakage rates were good within
2 of the tests (BHO2 and HTPO1) recording soil

infiltration rates of between 7.3x10™> and 3.7x10™°
m/s. Within BHOT1 it was not possible to calculate an

infiltration rate due to the water level not attaining
25% effective depth.

The natural granular strata generally demonstrated
good infiltration rates with 2 of the 3 permeability
tests demonstrating good soakage rates.

Therefore, it is considered that the natural granular
strata beneath the site demonstrate good
permeability and would promote the use of
soakaways as an effective means of surface water
disposal.

Free groundwater was not encountered during the
investigation to a maximum depth of 20.45mbgl.
However, groundwater levels are subject to seasonal
variation or changes in local drainage conditions.

www.momentumengineering.com
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Exceedance

Overland flow routes

Designing for Exceedance in Urban Drainage - Good
Practice (CIRIA C635) states the following :

‘that the flooding of property should not occur in the
event of a drainage system failure (caused either by
extreme rainfall or a lack of maintenance)’

A drawing appended to this document indicates
overland flow routes should the surface water system
surcharge due to the capacity of the system being
exceeded by flash floods or In the event of the
drainage system fails or becomes blocked. Refer to
drawing number 4821-611 included within Appendix D
of this document.

External surfaces will fall away from the buildings and
drain towards permeable external surfaces.

As infiltration is a suitable as the main method of
controlling surface water for this site the green
infrastructure will be used to control exceedance
with paving laid to fall towards these areas.

Overland flow will not cause flooding to any
buildings either within the development or adjacent
to the site.

www.momentumengineering.com
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Foul water discharge

Proposals
There will be an increase in foul flow discharge from

the site due to the proposed redevelopment.

A pre-planning enquiry has yet to be assessed by the
local water authority for the proposed development.
The assessment would be able to confirm if there will
be sufficient sewerage capacity in the adjacent foul
water sewer network to serve the development.

A conventional gravity foul drainage system is
proposed.

Discharge point
Foul water will discharge into the public foul sewer
located in Church Road via a new connection.

Asset records do not provide an invert for this sewer
at the point of connection so at present it is
conservatively assumed that it is 2.5m below ground
level.

A GPR survey would be required to determine the
depth of the sewer together with a Section 106
application for consent to connect submitted to the
local water authority.

www.momentumengineering.com
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Conclusion

All drainage works shall be completed prior to first
occupation.

We believe the Sustainable Urban Drainage System
hierarchy has been considered fully, with as much of
the surface water runoff as possible treated at source
and attenuated and restricted to a lower discharge
rate when connected to the public sewer.

The design has been prepared based on the principle
that the building structures are treated as
impermeable surfaces draining to attenuation with a
flow controlled discharge and the green
infrastructure and hard landscaping as permeable
surfaces draining to ground.

SuDS components have been considered and utilised
where possible for the proposed development and
thus will reduce the peak rate of runoff of the surface
water leaving the site, and therefore reduce flood risk
at the site and elsewhere, as well as providing
biodiversity and amenity value.

Surface water runoff from building roofs will be
attenuated and restricted to a maximum discharge
rate of 2 |/s discharging to the existing public storm
sewer for all events up to the 1in 100 year event with
climate change allowance.

Landscape softworks will provide biodiversity and
amenity value.

The risk of flooding at the proposed development
site has been assessed from all sources, and it can be
concluded that there is no risk of flooding to the
proposed development site or adjacent properties.

All surface water calculations are appended to this
document.

www.momentumengineering.com
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Appendix A - Topo survey and utility mapping
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Electromagnetic and/or Ground Penetrating Radar techniques have been used to
locate/map underground utilities and features on this drawing. Intersect Surveys Ltd has
made every endeavour to make sure that the information contained within this drawing
is accurate and of the highest quality. Intersect Surveys Ltd has used any record
drawings provided by the client or by the Statutory Utility Providers, at the client's
request, at the time of the survey. Any information taken from these drawings (e.g. pipe
sizes and position) is not guaranteed. Historic record information is often incomplete
and inaccurate and cannot be relied upon. Intersect Surveys Ltd is not liable for any
topographical survey that has not been undertaken by us. Any inaccuracies relating to
topographical plans/development plans/Ordnance Survey data that we have no control
over is the liability of the customer. Where quoted, depth information of underground
services/features is stated. Depths are generally within +/10% accurate, but cannot be
guaranteed. Any depths shown on drains are usually to invert (base of drainage
channel) unless otherwise stated. At Intersect Surveys Ltd we use skilled staff and
modern, calibrated equipment to perform our surveys. However, the completeness of
any underground survey cannot be 100% guaranteed and the results from these types
of surveys are not infallible. If the location or depth of services/features is of particular
importance to a project then it is strongly recommended that discussions are held with
Intersect Surveys Ltd regarding any possible limitations or anomalies. It is also strongly
advised that trial excavations should be undertaken to confirm survey results. We
cannot be held responsible for any inaccuracies beyond those that could be reasonably
expected by a competent company.
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

40XR
40XV
49YZ
4919
4912
4917
491A
4914
4913
4918
4915
4004
4019
4020
4003
481B
4803
48ZT
48XW
49WQ
49YR
49WY
49YW
49WX
49YV
49ZP
3009
30XY
491B
49WW
49XT
49WT
49XR
49XP
4916
3906
4021
4002
30XR
401G
401D
4015
40XQ
30ZW
29YS
2907
30XX
3908
3901
3902
391A
3909
3803
3802
381C
481C
481D
48WX
48WW
48XR
48TT
48XQ
4802
382Q
3806

n/a
n/a
n/a
15.59
15.55
14.31
n/a
14.51
14.78
14.77
15.31
13.45
13.28
12.87
12.93
n/a
17.72
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
9.41
n/a
n/a
n/a
n/a
n/a
n/a
n/a
13.3
12.77
12.77
13.29
n/a
n/a
n/a
11.51
n/a
n/a
n/a
12.68
n/a
12.53
n/a
12.54
n/a
14.97
18.7
18.85
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
18.33
n/a
n/a

n/a
n/a
n/a
13.75
12.92
12.99
n/a
11.77
13.15
13.15
11.81
10.35
11.15
11.34
9.88
n/a
16.3
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
7.69
n/a
n/a
n/a
n/a
n/a
n/a
n/a
11.92
9.85
11.38
n/a
n/a
n/a
n/a
9.63
n/a
n/a
n/a
9.24
n/a
11.16
n/a
n/a
n/a
13.75
17.23
15.94
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
17.36
n/a
n/a

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Wuiadl ALS Sewer Map Key

N, o
el
Public Sewer Types (0perated & Maintained by Thames Water) Sewer Fittings Other Symbols
Afeature n a sewer that does not affect the flow in the pipe. Example: a vent Symhbaols used on maps which do not fall under other general categories
-—— _Fm": A sewer designed to convey waste water from domestic and is a ftting as the function of a ventis to release excess gas Ak Public/Private Puriping: Statior
industrial sources to a treatment works. :
’ ArValve
¥ Change of characteristic indicator [C.0.C.1)
- Surface Water: A cewer designad to convey surface water (e.g. rain n Dam Chase
water from roofe, yards and car parks) torivers or watercourses. a8 Invert Lavel
B Fittng
B <1 Summit
——i@— Combined: A sewer designed to convey both waste water and surface Meter
water from domestic and industrial sources to a treatment works o MentiC ol Areas

Lines denotng arezs of underground suryeys, etc.

s ol s we - Trunk Surface Water '_.'— Trunk Foul Operational Controls

Afesture in a cowerthat changes or diverts the flow in the sewer. Example
A hydrobrake limits the flow passing downstre am.

Agresrrent

Operational Site

——@—  Storm Relief —@—  T1unk Combinad
> 4 Control Valve

Chamber

—B—PR— Vent Pipe —&—  Bio-solids (Sludge) g DropPipe
E Anciltary

- F Proposed Thames Surface P Proposed Thames Water v Weir

Tunnel

UNERNL

Condut Bridge

Water Sewer Foul Sewer
F——+— Gallery M FoulRising Main End Items Other Sewer TVPES(Not Operated or Maintained by Thames Water)
End symbols appear at the start or end of a sewer pipe. Examples: an
\ - ) . ) Undefined End at the start of a sewer indicates that Thames Water has no ——@—-— Foul Sewer — —@- - Surface Water Sewer
== =he—— Suface Water Rising —M __ Combined Rising Main knowledge of the position of the sewer upstream of that symbol, Outfall on a
Main surface water sewer indicates that the pipe discharges into a stream or river.
—4@— Combined Sewer ™TT Gull
h . . _FL_P Proposed Thames Water - uley
Sludge Rising Main = Rising Main N\—/  Outfal
== Culverted Watercourse H Proposed
V=0 Undefi
———— YaCUUM - ndefined End
i Fo-c  Abandoned Sewer
V4N Inlet
Notes:
1) All levels associated with the plans are to Ordnance Datum Newlyn. B) The text appearing alongside a sewer line indicates the intemal diameter of
2) All measurements on the plans are metric. the pipe in miimetres. Text next to a manhole indicates the manhole
i - o o reference number and should not be taken as a measurement. If you are
3) Arrows (on gravity fed sewers) or flecks (on rising mains) indicate direction of unsure about any text or symbology present on the plan, please contact a
flow. member of Property Searches on 0800 009 4540.

4) Most private pipes are not shown on our plans, as in the past, this information has
not been recorded.

8) 'na’ or '0" on a manhole level indicates that data is unavailable.
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Environment
W Agency

Flood map for planning

Your reference Location (easting/northing)  Created
4821 518384/174931 26 Dec 2021 20:09

Your selected location is in flood zone 1, an area with a low
probability of flooding.

This means:

* you don't need to do a flood risk assessment if your development is smaller than 1
hectare and not affected by other sources of flooding

e you may need to do a flood risk assessment if your development is larger than 1
hectare or affected by other sources of flooding or in an area with critical drainage
problems

Notes

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources
of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the terms and
conditions for using government data. https://www.nationalarchives.gov.uk/doc/open-government-
licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under
Crown copyright and database rights 2021 OS 100024198. https://flood-map-for-
planning.service.gov.uk/os-terms
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Important note

ALL information subject to detailed
design. This is a strategy ONLY.

Downstream Public Manhole
Storm Water

TWA 3908

CL =12.53

IL =116

Depth =1.37m

Existing Public Chamber
Storm Water
TWA 3909
CL =14.97
IL =13.75
Depth =1.22m

Existing 225m

S

Take

Upstream Public Manhole
Storm Water

TWA 3803

CL =18.70

IL=17.23

Depth =1.47m

m dia.
y sewer.

n from Tha

SpJ02aJ }9SSe
J9IE AN Sewey | wod) usxel

W gravit

Below Ground Drainage GA
Scale - 1:100

¢}

mes Water

Downstream Public Manhole
0 Foul Water

TWA 3902

CL =12.54

IL="

Depth =7

Y 0
3
Qs
2@
<N
& RA
[}
Py g IL:14.400
é o RWP \ 4
)
. | RWP
. L
3
g .0
553 \
£2938 Catchpit chamber 100 DN
£3¢€% 900mm dia. PCC 11oGmin.
8289 - SC.005 100 BN
BSE S [Lnlet 1422 1100 min. FC.006  FC.001
gag qﬁ) SL - 13325 IL:14.800 IL : 14.850
2>E©
w2
o DC @
DC
100 DN FP
RWP — ?:gom IL : 15.000
6.0m wide sewer easement within private —1_ 150mm fall —— RWP
land, 3.0m each side from the centreline 150 DN
of the sewer. Any works within this zone 150 DN ]
subject to build-over consent from local lf-15o DN 1100 min.
(] water authority. Sewer below permeable
paving is not normally adopted based on f
: h Attenuation storage
reinstatement costs of paving. Surface Wavin Aqucell PLUS-R at 15.0m Ig x 1.5m wd x 0.8m dp. Vant
authority and landscape architect =17.Im*apx. free storage volume at 95% P
y P : Top of Aquacell level = 14.400m FC.002 Catchpit chamber 100 DN
0 Bottom of Aquacell level =13.600m IL :14.850 900mm dia. PCC 1100 min.
: SC.003
Indicates existing public ILintet (a) : 13.625 SC.004 IL :14.340
sewer crossing site to be ILinet (b) :14.225 IL:14.225
demolished and diverted [Loutlet (x) : 13.625 SL:13.925
Lowest ground level over attenuation = 15.500m DC.@
0 o Aquacell wrapped with impermeable membrane,
Existing chamber protective geotextile and surrounded with coarse sand bC
CL :15.860 or non angular granular material all-round 100 DN FP
IL :14.010 Site b d — 6.0m IL : 15.000
Possible rebuild ite boundary RWP — Tsom el —e
CW.003 RWP @
] E PN
‘DC 6.0m
— O1:40f | FP RA
150mm fa IL : 15.000
I IL :14.400
' : Kl
I Mews Block
| | RWP RWP 150 DN FFL =15.600
| [ Iﬁ;l.ggq FC.003
: Public sow b 100 DN 100 DN { 20520 IL :14.850
upli wer
E— X Sting gqg\g%ﬁonnection ! >< >< >< >< | o o | RA
i | IL :14.640
150 DN {
[ | | 1:100 min. >< w ol \ 4
i FP
I I RWE IL :15.000 !
| Iggo?nN DC® — 100DN /
| 1:40 DC = &om
] | i\ 175mrm fall FP Catchpit chamber 150mm fal
| | IL :15.200 900mm dia. PCC
SC.008 SC.009
I IL:14.450 e
A IL:14.225
I SL:13.925
[] = H 150 DN
FC.010 © ) ,
| . Zeot 1100 min.
I Pl il P o FC.004
| & 7.8 A Catchpit IL :14.850
23 . SC.010
' : 3zz RA's Mansion Block X IL:13.625 Fp DC
| 939 IL:14.500 L_FFL =15.800 i DC® SL :13.325 RWP IL :15.000 '
537 L= : % , . — RWP
» | ga A 4 IL:14.460 L DC 3om eite——
el o 7
o | g be = $C.007 2///{,,,,/' 7 — 40
. '7 mm Ta
g ' I o | |:‘I < IL; 14.305 %%%
5 7
@ | bC 100 DN
© | SC.006 150 DN 1:100 min.
. Proposed 100 DN IL :14.450 o.om
cw.002 | 1100 min. /" | FP 15mm fall
I | 100 DN IL :15.200 FC.005
| , 70N g IL:14.850
[ 175mm fall
bz N IV D @R VY A e s e e S — T T T o e T — 100 DN DC
0 | (’J ]
| I
| ] 100,DN o0 DN 1100 min.
0 I FC.012 4 4 4 PC
IL : 14.200( A A
Proposed gravity | j\/ I_I_L—le.P I RWP g
connection )
150 DN | Public Sewer
| Proposed Diversior
‘ | y / 7 Z BOPN Z Z Z ya /i Z SC.002 SC.001
I - o [ I IL:14.425 IL :14.540
14.6
- - ﬂ - 1:85n | l
| 185mm fal } \
L Proposed gravity | | Pumped run
connection |
150 DN | |
| 5 3 |
; L L L _L_L_L_LX_ L L L Lo L L L L L L AL L L—LBofllf < FC.009
NS IL :14.385
Brake chamber %5 ° Pumping chamber
SC.012 E,“"g 1200mm dia. PCC
Inlet : 14.000 Proposed = SC.01
Outlet : 14.000 CW.001 Inlet : 13.575
(] SL :13.700 Discharge rate at 2 /s
Upstream Public Manhole Details subject to approval
TWA 3802 from Thames Water
CL =18.85 Existing sewer usage to be
IL =15.94 determined. Currently
] Depth = 2.91m assumed to be storm water
based on Intersect Surveys
underground utility services
layout dated Sept’' 20
[]
10 20 30m

Discharge strategy, general principles

General

For full details of discharge strategy refer to the following documents :

4821-MOM-MED-RPT-BGDstrategy-PO1
4821-MOM-MED-RPT-MMplan-PO1

Surface Water

Infiltration

Falling head permeability tests have been undertaken. All tests were
completed within the natural granular strata. The soakage rates had
been calculated as 7.3x10-5 and 3.7x10-5 m/s. Results from these tests
provide suitable rates for dealing with surface water run-off from hard
landscape surfaces. All soft landscaping will naturally infiltrate.

Hard permeable surfaces

Water landing on hard permeable surfaces will percolate through the
joints in the paving and get captured in a gravel bed below the surface
build-up. The gravel bed will filtrate and treat the run-off prior to
infiltration into the natural soils. The gravel bed will act as long term

attenuation.

Run-off from buildings

Surface water run-off from roofs will be taken to the attenuation
storage located centrally on the site. The outflow from the storage will
be restricted by a pumped flow control to an acceptable discharge
rate. At present the site discharge rate has been set to 2 I/s. This rate
is to be agreed with the LLFA and TWA. Storage requirement based
on a 100 year plus 40% climate change rainfall event is acheivable on
site. A brake chamber and new gravity connection to the public storm
water sewer in Church Road will be required. This connection will be

subject to a Section 106 application.

Foul Water

Foul water from buildings

Foul water will connect into the public foul water sewer in Church
Road. This connection will be subject to a Section 106 application.

Public Sewer Diversion

A diversion of a public sewer is required due to its current location
within the development proposals. The proposed route will run parallel
to the south and to the west of the proposed mansion block with a
connection onto the existing run that connects to the one of the public
sewers within Church Road. The diversion, building close-to and
abandonment of the existing sewer will all be subject to an agreement
with TWA. All sewer works to be built to adoptable standards and

under a section 185 agreement.

Specification

Surface Water General

All surface water drainage to be 100mm DN unless where indicated

Pumping chamber to be 1200mm dia.
Catchpit chambers to be 900mm dia. PCC
Brake chamber to be 900mm dia. PCC

All chambers other than the above to be 450/600 dia PPIC

Foul Water General

All foul water drainage to be 100mm DN unless where indicated
All chambers other than the above to be 450/600 dia PPIC
Soffits level where chambers accept and receive different pipe DN's

Sewer Diversion General

Diversion set to constant gradient to suit existing level information

Sewer chambers to be 1200mm dia. PCC

Key

Private drainage - Existing
Combined waste gravity drain
Foul waste gravity drain
Surface water gravity drain
Drain to be made redundant
Drain to be demolished

Private drainage - Proposed
Combined waste gravity drain
Foul waste gravity drain
Surface water gravity drain
Surface water land drain
Surface water linear channel

Private drainage - Miscellenous
Pumped pipeline - Foul or Surface
Perforated drain - Foul or Surface

Public drainage
Combined waste sewer
Foul waste sewer
Surface water sewer
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Foul waste

FC.001 Chamber

FR.O01 Drain run

SS Stub stack

SVP Soil vent pipe

AAV Air admittence valve
FP Generic foul point

TG Trapped gully
Surface water

SC.001 Chamber

1.000 Drain run

RWP Rain water pipe

BIG Back inlet gully

YG Yard gully
Miscellenous

IL Invert level

CL Cover level

PPIC Polypropylene inspection chamber
pPCC Precast concrete chamber
BWK Brick chamber

MAC Mini Access Chamber
SD Slot drain

DC Drainage channel

LC Linear channel

VC Vitrified clay

PP Plastic pipe

RP Rocker pipe

SL Sump level

BD Backdrop connection
IT Interseptor trap

DN Diameter

Tree root protection zone

Impermeable roof area
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Project

Meadows Hall, Richmond
structural engineers

Title Date By Reference
Greenfield Runoff Rate 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6000
Area (m2) 1000 Soil Indices SPR
Area (km?) 0.001 1= sandy highly permeable 0.1
Area (ha) 0.1 2 0.3
SAAR (mm) 598 3 0.37
SPR 0.3 4 = heavy clay 0.47
Hydrological Region 6 5 =rock 0.53

For SAAR readings refer to http://www.uksuds.com/drainage-tools-members/greenfield-runoff-rate-tool.html

For sites greater than 50 ha (500,000m2)

MEAN ANNUAL GREENFIELD PEAK FLOW

greentieke runafin

QB = 000108001 AREAY 3% SaaR! 17.5PRZ 17-1000, Vs

1in2.3Yrs Tin1Yr 1in 30 Yrs 1in 100 Yrs
Growth Factor 1.00 0.85 2.30 3.19
QBAR (I/s) 0.30 0.26 0.69 0.96

Hydrological Regions

For sites less than 50 ha (500,000m?2)

Qbar,, . =(0.583-SAARY 17.5oR2 17) . (AREA/SD), Ifs
1in2.3Yrs Tin1Yr 1in 30 Yrs 1in 100 Yrs
Growth Factor 1.00 0.85 2.30 3.19
QBARRURAL (I/s) 0.15 0.13 0.35 0.48




Project

Meadows Hall, Richmond

Title

Greenfield Runoff Volume (lin1)

Date By

05/07/2022 dp

Reference

4821-MOM-XX-XX-CA-C-

structural engineers

6001

Design Parameters

Return Period (Yrs) 1
r= 0.4
M5_60 (mm) 20
P Climate (%) (0]
CWI 90
DPRCWI -9.45

Design Rainfall

Duration Growth Factor
min Z1
5 0.37
10 0.52
15 0.63
30 0.80
60 1.00
120 1.21
240 1.45
360 1.60
600 1.79
1,440 2.24

M5 Rainfall
mm

7.47

10.47

12.67

16.07

20.00

2413

28.93

32.07

35.87

44.80

Area (m2)
Area (km2)
Area (ha)
SAAR (mm)
SPR

Hydrological

Growth Factor
z2

0.62
0.61
0.62
0.62
0.64
0.66
0.68
0.68
0.69

0.71

1000
0.001
0.1
598
0.3

Region 6

Return Period Rainfall Intensity

Rani’]r:;all mm/hr
4.59 551
6.39 38.37
7.79 3118
10.03 20.06
12.80 12.80
15.84 7.92
19.55 4.89
21.94 3.66
24.81 2.48
31.79 1.32

Pre-development Greenfield Runoff Volume

Duration

min DPR,rain PR (%)
5.0 0.0 20.6
15.0 0.0 20.6
60.0 0.0 20.6
360.0 0.0 20.6

Runoff Volume
(m3)

0.9
1.6
2.6

4.5

Currently set up for England and Wales Only using FSR data




Project

Meadows Hall, Richmond

Title

Greenfield Runoff Volume (1in30)

Date By

05/07/2022 dp

Reference

4821-MOM-XX-XX-CA-C-

structural engineers

6002

Design Parameters

Return Period (Yrs) 30
r= 0.4

M5_60 (mm) 20

P Climate (%) (0]
CWI 90
DPRCWI -9.45

Design Rainfall

Duration Growth Factor
min Z1
5 0.37
10 0.52
15 0.63
30 0.80
60 1.00
120 1.21
240 1.45
360 1.60
600 1.79
1,440 2.24

M5 Rainfall
mm

7.47

10.47

12.67

16.07

20.00

2413

28.93

32.07

35.87

44.80

Area (m2)
Area (km2)
Area (ha)
SAAR (mm)
SPR

Hydrological

Growth Factor
z2

1.46
1.49
1.51

1.53
1.54
1.53
1.51

1.50
1.48

1.44

1000
0.001
0.1
598
0.3

Region 6

Return Period Rainfall Intensity

Rani’]r:;all mm/hr
10.94 131.23
15.63 93.81
19.14 76.57
24.62 49.23
30.80 30.80
36.97 18.48
43.81 10.95
48.09 8.01
53n 5.31
64.55 2.69

Pre-development Greenfield Runoff Volume

Duration

min DPR,rain PR (%)
5.0 0.0 20.6
15.0 0.0 20.6
60.0 0.0 20.6
360.0 1.9 225

Runoff Volume
(m3)

22
3.9
6.3

10.8

Currently set up for England and Wales Only using FSR data




Project

Meadows Hall, Richmond

Title

Greenfield Runoff Volume (1in100)

Date

05/07/2022

By Reference

dp 4821-MOM-XX-XX-CA-C-

structural engineers

6003

Design Parameters

Return Period (Yrs) 100
r= 0.4

M5_60 (mm) 20

P Climate (%) (0]
CWI 90
DPRCWI -9.45

Design Rainfall

Duration Growth Factor
min Z1
5 0.37
10 0.52
15 0.63
30 0.80
60 1.00
120 1.21
240 1.45
360 1.60
600 1.79
1,440 2.24

M5 Rainfall
mm

7.47

10.47

12.67

16.07

20.00

2413

28.93

32.07

35.87

44.80

Area (m2)
Area (km2)
Area (ha)
SAAR (mm)
SPR

Hydrological

Growth Factor
z2

1.85
1.92
1.95
2.00
2.03
2.01
1.98
1.95
1.92

1.85

1000
0.001
0.1
598
0.3

Region 6

Return Period Rainfall Intensity

Rani’]r:;all mm/hr
13.81 165.69
20.07 120.42
24.73 98.94
321 64.22
40.60 40.60
48.59 24.30
57.25 14.31
62.64 10.44
68.97 6.90
82.95 3.46

Pre-development Greenfield Runoff Volume

Duration

min DPR,rain PR (%)
5.0 0.0 20.6
15.0 0.0 20.6
60.0 0.3 20.9
360.0 4.0 24.5

Runoff Volume
(m3)

2.8
51
8.5

15.4

Currently set up for England and Wales Only using FSR data




MOMENTUM

Meadows Hall, Richmond

structural engineers

Title Date By Reference
Existing Runoff - 1 Year return period 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6004
Duration Duration Rainfall Intensity Impe::g:able Peak Discharge  Volume Runoff Rainfall Intensity Ret;;?n?;?c’d
i 3 2
min sec mm/hr m2 I/s m I/s per m mm
5 300 551 750 11.48 3.44 0.015 4.59
10 600 38.37 750 7.99 4.80 0.011 6.39
15 900 3118 750 6.50 5.85 0.009 7.79
30 1,800 20.06 750 418 7.52 0.006 10.03
60 3,600 12.80 750 2.67 9.60 0.004 12.80
120 7,200 7.92 750 1.65 11.88 0.002 15.84
240 14,400 4.89 750 1.02 14.66 0.001 19.55
360 21,600 3.66 750 0.76 16.45 0.001 21.94
600 36,000 2.48 750 0.52 18.61 0.001 24.81
1,440 86,400 1.32 750 0.28 23.84 0.000 31.79
User Input
IMP Area 750 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period

P Climate (%) O Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




MOMENTUM

structural engineers

Meadows Hall, Richmond
Title Date By Reference

Existing Runoff - 30 Year return period 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6005

Impermeable Return Period

Duration Duration Rainfall Intensity Peak Discharge Volume Runoff Rainfall Intensity

min sec mm/hr Ar;e;a I/s m3 /s per m? R?;rﬁr;all
5 300 131.23 750 27.34 8.20 0.036 10.94
10 600 93.81 750 19.54 n.73 0.026 15.63
15 900 76.57 750 15.95 14.36 0.021 19.14
30 1,800 49.23 750 10.26 18.46 0.014 24.62
60 3,600 30.80 750 6.42 23.10 0.009 30.80
120 7,200 18.48 750 3.85 27.72 0.005 36.97
240 14,400 10.95 750 2.28 32.86 0.003 43.81
360 21,600 8.01 750 1.67 36.07 0.002 48.09
600 36,000 5.31 750 1mm 39.83 0.001 53.11
1,440 86,400 2.69 750 0.56 48.41 0.001 64.55
User Input
IMP Area 750 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period

P Climate (%) O Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




Project

Meadows Hall, Richmond

MOMENTUM

structural engineers

Title Date By Reference
Existing Runoff - 100 Year return period 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6006
Dura_tion Duration Rainfall Intensity Impe:lrr’r;:able Peak Discharge Volume Runoff Rainfall Intensity Ret;;?n?;?c’d
min sec mm/hr m2 I/s m3 I/s per m2 mm
5 300 165.69 750 34.52 10.36 0.046 13.81
10 600 120.42 750 25.09 15.05 0.033 20.07
15 900 98.94 750 20.61 18.55 0.027 24.73
30 1,800 64.22 750 13.38 24.08 0.018 321
60 3,600 40.60 750 8.46 30.45 0.0M 40.60
120 7,200 24.30 750 5.06 36.44 0.007 48.59
240 14,400 14.31 750 2.98 4293 0.004 57.25
360 21,600 10.44 750 218 46.98 0.003 62.64
600 36,000 6.90 750 144 51.73 0.002 68.97
1,440 86,400 3.46 750 0.72 62.21 0.001 82.95
User Input
IMP Area 750 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period
P Climate (%) O Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




MOMENTUM

structural engineers

Meadows Hall, Richmond
Title Date By Reference

Proposed Runoff - 1 Year return period (c/w CC) 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6007

Impermeable Return Period

Peak Discharge Volume Runoff Rainfall Intensity

Dur:ai:on Dusrztcion Rainf::;;:‘ernsity Area ha e Yt Rainfall
m?2 mm
5 300 76.63 430 9.15 2.75 0.021 6.39
10 600 54.45 430 6.50 3.90 0.015 9.07
15 900 44.75 430 5.35 4.81 0.012 n.19
30 1,800 29.24 430 3.49 6.29 0.008 14.62
60 3,600 18.82 430 2.25 8.09 0.005 18.82
120 7,200 11.62 430 1.39 9.99 0.003 23.23
240 14,400 7.10 430 0.85 12.21 0.002 28.40
360 21,600 5.31 430 0.63 13.70 0.001 31.86
600 36,000 3.62 430 0.43 15.55 0.001 36.17
1,440 86,400 1.93 430 0.23 19.97 0.001 46.43
User Input
IMP Area 430 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period

P Climate (%) 40 Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




MOMENTUM

Meadows Hall, Richmond

structural engineers

Title Date By Reference
Proposed Runoff - 30 Year return period (c/w CC) 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6008
Duration Duration Rainfall Intensity Impe::g:able Peak Discharge  Volume Runoff Rainfall Intensity Ret;;?n?;?c’d
i 3 2
min sec mm/hr m2 I/s m I/s per m mm
5 300 187.36 430 22.38 6.71 0.052 15.61
10 600 134.27 430 16.04 9.62 0.037 22.38
15 900 108.92 430 13.01 .71 0.030 27.23
30 1,800 69.06 430 8.25 14.85 0.019 34.53
60 3,600 42.50 430 5.08 18.28 0.012 42.50
120 7,200 25.19 430 3.01 21.66 0.007 50.38
240 14,400 14.76 430 1.76 25.39 0.004 59.06
360 21,600 10.78 430 1.29 27.81 0.003 64.67
600 36,000 713 430 0.85 30.65 0.002 71.27
1,440 86,400 3.62 430 0.43 37.34 0.001 86.83
User Input
IMP Area 430 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period

P Climate (%) 40 Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




MOMENTUM

Meadows Hall, Richmond

structural engineers
Title Date By Reference

Proposed Runoff - 100 Year return period (¢/w CC) 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6009

Impermeable Return Period

Duration Duration Rainfall Intensity Peak Discharge Volume Runoff Rainfall Intensity

min sec mm/hr Ar;e;a I/s m3 /s per m? R?;rﬁr;all
5 300 240.50 430 28.73 8.62 0.067 20.04
10 600 174.47 430 20.84 12.50 0.048 29.08
15 900 142.71 430 17.05 15.34 0.040 35.68
30 1,800 90.87 430 10.85 19.54 0.025 45.44
60 3,600 55.61 430 6.64 23.91 0.015 55.61
120 7,200 32.77 430 3.91 2818 0.009 65.54
240 14,400 19.10 430 2.28 32.85 0.005 76.39
360 21,600 13.85 430 1.65 35.73 0.004 83.09
600 36,000 9.08 430 1.08 39.05 0.003 90.81
1,440 86,400 4.50 430 0.54 46.48 0.001 108.10
User Input
IMP Area 430 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period

P Climate (%) 40 Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




Project

Meadows Hall, Richmond
structural engineers

Title Date By Reference
Attenuation Storage - 100 Year return period (40% CC) 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6010
Dur:ai:on Dug:gon Rainfg\llﬁ:;rtwernsity Impirlr:}:able Peak Dli/sscharge Vqum;funoff Storagi/eslnflow Stora;g/i Flow Frgzq\{]ci)rlggwe RaiT/fSaléér:t;r;sity Ret;;r;nl;’aelll'iod
m2 m3 mm
5 300 240.50 430 28.73 8.62 28.73 26.73 8.02 0.067 20.04
10 600 174.47 430 20.84 12.50 20.84 18.84 1.30 0.048 29.08
15 900 142.71 430 17.05 15.34 17.05 15.05 13.54 0.040 35.68
30 1,800 90.87 430 10.85 19.54 10.85 8.85 15.94 0.025 45.44
60 3,600 55.61 430 6.64 23.91 6.64 4.64 16.71 0.015 55.61
120 7,200 32.77 430 391 28.18 3.91 1.91 13.78 0.009 65.54
240 14,400 19.10 430 2.28 32.85 2.28 0.28 4.05 0.005 76.39
360 21,600 13.85 430 1.65 35.73 1.65 -0.35 -7.47 0.004 83.09
600 36,000 9.08 430 1.08 39.05 1.08 -0.92 -32.95 0.003 90.81
1,440 86,400 4.50 430 0.54 46.48 0.54 -1.46 -126.32 0.001 108.10
User Input Design Summary
IMP Area 430 m?2 Largest Free Volume (m?3) 16.71
Storage Outflow 2.00 Allowable discharge rate (I/s) with Urban Creep Allowance (m3) 16.71
Free Volume 095 Free volume of storage chamber Total Storage To Be Provided (m3) 17.6
Urban Creep 100 Allowance for future urban creep
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period
P Climate (%) 40 Increase of rainfall intensity due to global warming (%)

Return Period 100 Return period for rainfall (Yrs) Currently set up for England and Wales Only using FSR data




Project

Meadows Hall, Richmond

Title

Greenfield Runoff Volume (lin1)

Date By

05/07/2022 dp

Reference

4821-MOM-XX-XX-CA-C-

structural engineers

6001

Design Parameters

Return Period (Yrs) 1
r= 0.4
M5_60 (mm) 20
P Climate (%) (0]
CWI 90
DPRCWI -9.45

Design Rainfall

Duration Growth Factor
min Z1
5 0.37
10 0.52
15 0.63
30 0.80
60 1.00
120 1.21
240 1.45
360 1.60
600 1.79
1,440 2.24

M5 Rainfall
mm

7.47

10.47

12.67

16.07

20.00

2413

28.93

32.07

35.87

44.80

Area (m2)
Area (km2)
Area (ha)
SAAR (mm)
SPR

Hydrological

Growth Factor
z2

0.62
0.61
0.62
0.62
0.64
0.66
0.68
0.68
0.69

0.71

1000
0.001
0.1
598
0.3

Region 6

Return Period Rainfall Intensity

Rani’]r:;all mm/hr
4.59 551
6.39 38.37
7.79 3118
10.03 20.06
12.80 12.80
15.84 7.92
19.55 4.89
21.94 3.66
24.81 2.48
31.79 1.32

Pre-development Greenfield Runoff Volume

Duration

min DPR,rain PR (%)
5.0 0.0 20.6
15.0 0.0 20.6
60.0 0.0 20.6
360.0 0.0 20.6

Runoff Volume
(m3)

0.9
1.6
2.6

4.5

Currently set up for England and Wales Only using FSR data




Project

Meadows Hall, Richmond

Title

Greenfield Runoff Volume (1in30)

Date By

05/07/2022 dp

Reference

4821-MOM-XX-XX-CA-C-

structural engineers

6002

Design Parameters

Return Period (Yrs) 30
r= 0.4

M5_60 (mm) 20

P Climate (%) (0]
CWI 90
DPRCWI -9.45

Design Rainfall

Duration Growth Factor
min Z1
5 0.37
10 0.52
15 0.63
30 0.80
60 1.00
120 1.21
240 1.45
360 1.60
600 1.79
1,440 2.24

M5 Rainfall
mm

7.47

10.47

12.67

16.07

20.00

2413

28.93

32.07

35.87

44.80

Area (m2)
Area (km2)
Area (ha)
SAAR (mm)
SPR

Hydrological

Growth Factor
z2

1.46
1.49
1.51

1.53
1.54
1.53
1.51

1.50
1.48

1.44

1000
0.001
0.1
598
0.3

Region 6

Return Period Rainfall Intensity

Rani’]r:;all mm/hr
10.94 131.23
15.63 93.81
19.14 76.57
24.62 49.23
30.80 30.80
36.97 18.48
43.81 10.95
48.09 8.01
53n 5.31
64.55 2.69

Pre-development Greenfield Runoff Volume

Duration

min DPR,rain PR (%)
5.0 0.0 20.6
15.0 0.0 20.6
60.0 0.0 20.6
360.0 1.9 225

Runoff Volume
(m3)

22
3.9
6.3

10.8

Currently set up for England and Wales Only using FSR data




Project

Meadows Hall, Richmond

Title

Greenfield Runoff Volume (1in100)

Date

05/07/2022

By Reference

dp 4821-MOM-XX-XX-CA-C-

structural engineers

6003

Design Parameters

Return Period (Yrs) 100
r= 0.4

M5_60 (mm) 20

P Climate (%) (0]
CWI 90
DPRCWI -9.45

Design Rainfall

Duration Growth Factor
min Z1
5 0.37
10 0.52
15 0.63
30 0.80
60 1.00
120 1.21
240 1.45
360 1.60
600 1.79
1,440 2.24

M5 Rainfall
mm

7.47

10.47

12.67

16.07

20.00

2413

28.93

32.07

35.87

44.80

Area (m2)
Area (km2)
Area (ha)
SAAR (mm)
SPR

Hydrological

Growth Factor
z2

1.85
1.92
1.95
2.00
2.03
2.01
1.98
1.95
1.92

1.85

1000
0.001
0.1
598
0.3

Region 6

Return Period Rainfall Intensity

Rani’]r:;all mm/hr
13.81 165.69
20.07 120.42
24.73 98.94
321 64.22
40.60 40.60
48.59 24.30
57.25 14.31
62.64 10.44
68.97 6.90
82.95 3.46

Pre-development Greenfield Runoff Volume

Duration

min DPR,rain PR (%)
5.0 0.0 20.6
15.0 0.0 20.6
60.0 0.3 20.9
360.0 4.0 24.5

Runoff Volume
(m3)

2.8
51
8.5

15.4

Currently set up for England and Wales Only using FSR data




MOMENTUM

Meadows Hall, Richmond

structural engineers

Title Date By Reference
Existing Runoff - 1 Year return period 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6004
Duration Duration Rainfall Intensity Impe::g:able Peak Discharge  Volume Runoff Rainfall Intensity Ret;;?n?;?c’d
i 3 2
min sec mm/hr m2 I/s m I/s per m mm
5 300 551 750 11.48 3.44 0.015 4.59
10 600 38.37 750 7.99 4.80 0.011 6.39
15 900 3118 750 6.50 5.85 0.009 7.79
30 1,800 20.06 750 418 7.52 0.006 10.03
60 3,600 12.80 750 2.67 9.60 0.004 12.80
120 7,200 7.92 750 1.65 11.88 0.002 15.84
240 14,400 4.89 750 1.02 14.66 0.001 19.55
360 21,600 3.66 750 0.76 16.45 0.001 21.94
600 36,000 2.48 750 0.52 18.61 0.001 24.81
1,440 86,400 1.32 750 0.28 23.84 0.000 31.79
User Input
IMP Area 750 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period

P Climate (%) O Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




MOMENTUM

structural engineers

Meadows Hall, Richmond
Title Date By Reference

Existing Runoff - 30 Year return period 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6005

Impermeable Return Period

Duration Duration Rainfall Intensity Peak Discharge Volume Runoff Rainfall Intensity

min sec mm/hr Ar;e;a I/s m3 /s per m? R?;rﬁr;all
5 300 131.23 750 27.34 8.20 0.036 10.94
10 600 93.81 750 19.54 n.73 0.026 15.63
15 900 76.57 750 15.95 14.36 0.021 19.14
30 1,800 49.23 750 10.26 18.46 0.014 24.62
60 3,600 30.80 750 6.42 23.10 0.009 30.80
120 7,200 18.48 750 3.85 27.72 0.005 36.97
240 14,400 10.95 750 2.28 32.86 0.003 43.81
360 21,600 8.01 750 1.67 36.07 0.002 48.09
600 36,000 5.31 750 1mm 39.83 0.001 53.11
1,440 86,400 2.69 750 0.56 48.41 0.001 64.55
User Input
IMP Area 750 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period

P Climate (%) O Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




Project

Meadows Hall, Richmond

MOMENTUM

structural engineers

Title Date By Reference
Existing Runoff - 100 Year return period 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6006
Dura_tion Duration Rainfall Intensity Impe:lrr’r;:able Peak Discharge Volume Runoff Rainfall Intensity Ret;;?n?;?c’d
min sec mm/hr m2 I/s m3 I/s per m2 mm
5 300 165.69 750 34.52 10.36 0.046 13.81
10 600 120.42 750 25.09 15.05 0.033 20.07
15 900 98.94 750 20.61 18.55 0.027 24.73
30 1,800 64.22 750 13.38 24.08 0.018 321
60 3,600 40.60 750 8.46 30.45 0.0M 40.60
120 7,200 24.30 750 5.06 36.44 0.007 48.59
240 14,400 14.31 750 2.98 4293 0.004 57.25
360 21,600 10.44 750 218 46.98 0.003 62.64
600 36,000 6.90 750 144 51.73 0.002 68.97
1,440 86,400 3.46 750 0.72 62.21 0.001 82.95
User Input
IMP Area 750 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period
P Climate (%) O Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




MOMENTUM

structural engineers

Meadows Hall, Richmond
Title Date By Reference

Proposed Runoff - 1 Year return period (c/w CC) 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6007

Impermeable Return Period

Peak Discharge Volume Runoff Rainfall Intensity

Dur:ai:on Dusrztcion Rainf::;;:‘ernsity Area ha e Yt Rainfall
m?2 mm
5 300 76.63 430 9.15 2.75 0.021 6.39
10 600 54.45 430 6.50 3.90 0.015 9.07
15 900 44.75 430 5.35 4.81 0.012 n.19
30 1,800 29.24 430 3.49 6.29 0.008 14.62
60 3,600 18.82 430 2.25 8.09 0.005 18.82
120 7,200 11.62 430 1.39 9.99 0.003 23.23
240 14,400 7.10 430 0.85 12.21 0.002 28.40
360 21,600 5.31 430 0.63 13.70 0.001 31.86
600 36,000 3.62 430 0.43 15.55 0.001 36.17
1,440 86,400 1.93 430 0.23 19.97 0.001 46.43
User Input
IMP Area 430 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period

P Climate (%) 40 Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




MOMENTUM

Meadows Hall, Richmond

structural engineers

Title Date By Reference
Proposed Runoff - 30 Year return period (c/w CC) 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6008
Duration Duration Rainfall Intensity Impe::g:able Peak Discharge  Volume Runoff Rainfall Intensity Ret;;?n?;?c’d
i 3 2
min sec mm/hr m2 I/s m I/s per m mm
5 300 187.36 430 22.38 6.71 0.052 15.61
10 600 134.27 430 16.04 9.62 0.037 22.38
15 900 108.92 430 13.01 .71 0.030 27.23
30 1,800 69.06 430 8.25 14.85 0.019 34.53
60 3,600 42.50 430 5.08 18.28 0.012 42.50
120 7,200 25.19 430 3.01 21.66 0.007 50.38
240 14,400 14.76 430 1.76 25.39 0.004 59.06
360 21,600 10.78 430 1.29 27.81 0.003 64.67
600 36,000 713 430 0.85 30.65 0.002 71.27
1,440 86,400 3.62 430 0.43 37.34 0.001 86.83
User Input
IMP Area 430 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period

P Climate (%) 40 Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




MOMENTUM

Meadows Hall, Richmond

structural engineers
Title Date By Reference

Proposed Runoff - 100 Year return period (¢/w CC) 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6009

Impermeable Return Period

Duration Duration Rainfall Intensity Peak Discharge Volume Runoff Rainfall Intensity

min sec mm/hr Ar;e;a I/s m3 /s per m? R?;rﬁr;all
5 300 240.50 430 28.73 8.62 0.067 20.04
10 600 174.47 430 20.84 12.50 0.048 29.08
15 900 142.71 430 17.05 15.34 0.040 35.68
30 1,800 90.87 430 10.85 19.54 0.025 45.44
60 3,600 55.61 430 6.64 23.91 0.015 55.61
120 7,200 32.77 430 3.91 2818 0.009 65.54
240 14,400 19.10 430 2.28 32.85 0.005 76.39
360 21,600 13.85 430 1.65 35.73 0.004 83.09
600 36,000 9.08 430 1.08 39.05 0.003 90.81
1,440 86,400 4.50 430 0.54 46.48 0.001 108.10
User Input
IMP Area 430 m?2
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period

P Climate (%) 40 Increase of rainfall intensity due to global warming (%) Currently set up for England and Wales Only using FSR data




Project

Meadows Hall, Richmond
structural engineers

Title Date By Reference
Attenuation Storage - 100 Year return period (40% CC) 05/07/2022 dp 4821-MOM-XX-XX-CA-C- 6010
Dur:ai:on Dug:gon Rainfg\llﬁ:;rtwernsity Impirlr:}:able Peak Dli/sscharge Vqum;funoff Storagi/eslnflow Stora;g/i Flow Frgzq\{]ci)rlggwe RaiT/fSaléér:t;r;sity Ret;;r;nl;’aelll'iod
m2 m3 mm
5 300 240.50 430 28.73 8.62 28.73 26.73 8.02 0.067 20.04
10 600 174.47 430 20.84 12.50 20.84 18.84 1.30 0.048 29.08
15 900 142.71 430 17.05 15.34 17.05 15.05 13.54 0.040 35.68
30 1,800 90.87 430 10.85 19.54 10.85 8.85 15.94 0.025 45.44
60 3,600 55.61 430 6.64 23.91 6.64 4.64 16.71 0.015 55.61
120 7,200 32.77 430 391 28.18 3.91 1.91 13.78 0.009 65.54
240 14,400 19.10 430 2.28 32.85 2.28 0.28 4.05 0.005 76.39
360 21,600 13.85 430 1.65 35.73 1.65 -0.35 -7.47 0.004 83.09
600 36,000 9.08 430 1.08 39.05 1.08 -0.92 -32.95 0.003 90.81
1,440 86,400 4.50 430 0.54 46.48 0.54 -1.46 -126.32 0.001 108.10
User Input Design Summary
IMP Area 430 m?2 Largest Free Volume (m?3) 16.71
Storage Outflow 2.00 Allowable discharge rate (I/s) with Urban Creep Allowance (m3) 16.71
Free Volume 095 Free volume of storage chamber Total Storage To Be Provided (m3) 17.6
Urban Creep 100 Allowance for future urban creep
r= 040 Ratio of 60 min to 2 day rainfalls of 5 yr return period
P Climate (%) 40 Increase of rainfall intensity due to global warming (%)

Return Period 100 Return period for rainfall (Yrs) Currently set up for England and Wales Only using FSR data




	Purpose
	Document Control
	Contents
	London Borough Proforma
	Background information
	Proposed drainage strategy
	SuDS assessment
	Discharge hierarchy
	Site infiltration testing
	Exceedance
	Foul water discharge
	Conclusion
	Appendix A - Topo survey and utility mapping
	Appendix B - Public asset search
	Appendix C - Flood map for planning
	Appendix D - Drawings
	Appendix E - Calculations

