CONSULTING ENGINEERS

Highways. Transport & Infrastruciure Planning
B S S S S W

_f_.j
N

- Land east of Henderson
Road, Thorpe-le-Soken,
Essex
assessment .
July 2021

For M Scott Properties Ltd




Land east of Henderzon Road, Thorpe-le-Soken
Flood Rizk Aczeszsment

Document Review Sheat:

Thi= document has been prepared for uze by M Scott Properties Ltd. It= content should not be relied
upon by others without the written authority of Cannon Consulting Engineer=. If any unauthorized
third party makes uze of this report they do =0 at their own rick and Cannon Con=ulting Engineers
owes them no duty of care ar <kill.

Reference Date Author Checked

CCE/S771/FRAZ-01 July 2021 IH RT




Land east of Henderzon Road, Thorpe-le-Soken
Flood Rizk Aczeszsment

Contents

Introduction

Forms of Flooding

Surface Water Management
Conclusions

WM

Appendices

A. Existing 5ite
Topographical Survey
Anglian Water Sewer Plans
Infiltration SuDS GeoReport
Infiltration Tests

B. Proposed Site
Masterplan
Surface Water Management Plan
Flow Calculations
Maintenance S5chedules



Land east of Henderzon Road, Thorpe-le-Soken
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Summary Table

Site location

Planning application
Existing site

Application area
Proposed development
Flood Zone

Reserv oir Inundation Zone
Surface water flooding

Surface water man agement

Land to the east of Hender=on Road, Tharpe
le-soken, Eszex.

Grid reference — 618700, 222604

Full

Greenfield {agricultural}
Approximately 2.0 ha

Residential dwellings

Flood Zone 1

MNone

Shallow bands= of primarily low rizk
Greenfield discharge to the boundary
ditch.

On-site storage to manage the 1in 100

annual probahility storm plus 40% climate
change.
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Introduction

This Flood Risk Assessment (FRA) has been prepared on behalf of M Scott Properties Ltd to
support a planning application for residential development of land to the east of Henderson
Road in Thorpe-le-Soken, Essex (see approximate site location below).

The development proposal comprises 28 residential dwellings (refer to the masterplan in
Appendix B).

The report is based on findings of a site visit, discussions with the landowner and a review of
the Tendring Strategic Flood Risk Assessment (SFRA) and SFRA addendum (2017), and the
Essex County Council (ECC) flood risk and asset map.

This assessment takes account of the National Planning Policy Framework (NPPF) and the
definitions of sources of flooding within the Flood and Water Management Act (FWMA) 2010.

The site is approximately centred on Ordnance Survey grid reference 618625,222605. The
site is triangular (pointing northwards) and extends to approximately 2.0 ha. The current land
use is agricultural.

Cannon Consulting Engineers Page | 1
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The land to the north and east of the site is open agricultural land. The land to the west
comprises recently constructed residential development. The land to the south is

undeveloped grassland with residential development beyond.

The dominant slope of the site is from south to north. Levels fall from approximately 255 m
AOD in the south to approximately 208 m ADD in the north {a topographical survey is included
in Appendix A).

Part of western site boundary is marked by a drainage ditch. The ditch forms part of 3 wider
netwark which {from Ordnance Survey mapping) flow northwards inta Landermere Creek {a
tidally influenced water body to the narth of the site}. The eastern boundary ditchis linked to
the downstream network by a3 150 mm diameter pipe.

The western boundary ditch receives flows from an Anglian Water surface water sewer
network which serves the residential development to the south-west of the site {Rolph Close,
Beldams Close etc). The sewer is shown on both the Anglian Water asset plans and
topographical survey in Appendix A. There is also an “outgoing pipe” near to the outfall fram
the Anglian Water sewer [see headwall and 150 mm diameter pipe shown on the
topographical surveyh which is understood (from the landowner) to cormvey some of the flows
from the sewer to an agricultural reservoir approximately 600 m to the east of the site. The

route of the outgoing pipe will be realigned as part of the development of the site.

Geological mapping {refer to the Infiltration SulS GeoReport in Appendix A} shows that the
site is underlain by the silty clays of the Thames Group. The presence of clay beneath topsoil
was confirmed during infiltration testing {refer to Appendix A far trial pit logs and test results).

Although wastewater does not form part of a FRA it is worth noting that the current proposal
is to pump wastewater to the adopted wastewater network inthe area. The layout includes
an allowance for a pumping station {adjacent the site access).

Cannon Consulting Engineers Page | 2



Land east of Henderson Road, Thorpe-le-Soken
Flood Risk Assessment

2.0 Forms of Flooding

Watercourses
The site lies in Flood Zone 1 (see below) and is not therefore considered to be at risk of

21
flooding from a main river or other watercourse with a significantly sized catchment.
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Surface Water
As discussed in Section 1, the surface water flood map (overleaf) shows bands of primarily low

22
risk, sub 300 mm deep, surface water flooding crossing east-west through the site. The water
is primarily the result of localised rural runoff from the field to the east of the site and is not

considered to pose a notable threat to the site. In order to help direct any incoming rural
flows northwards ground levels along the northern half of the eastern boundary of the site
(the gardens of units 1 to 7) will be set slightly higher than existing (200 to 300 mm).

Page | 3
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Surface Water Sewers

2.3

A simple comparison of inlet and outlet diameters to and from the western boundary ditch

suggests that the capacity of the Anglian Water surface water sewer feeding the ditch (at 400

mm diameter) may exceed the capacity of the outlets from the ditch (both at 150 mm
diameter). However, in the event that eastern boundary ditch becomes overloaded, ground

levels are such that overtopping would occur from the northern end of the ditch, with water
flowing away from the site rather than presenting a risk to the proposed dwellings.

Groundwater

24

The Infiltration SuDS GeoReport (Appendix A) shows that groundwater may be between 3 and

5 m below ground level under the majority of the site, with levels being potentially closer to
ground level in the north. These levels are not considered to present a notable threat to the

proposed units. However were groundwater to reach a point where it emerged at the surface

it would tend to flow northwards, around the proposed units rather than pooling around

them.

Reservoirs

2.5

Cannon Consulting Engineers

The site is not shown to lie within a reservoir inundation area.
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Surface Water Management

Infiltration testing in the area was unsuccessful with all tests reported as failures {refer to the
results in Appendix A} It is therefore proposed to discharge surface water runoff from the
development to the boundary ditch. Flows will be limited to the 1 in 1 annual probability
greenfield rate {the Q1 rate) calculated for the area.

Sufficient surface water storage will be provided in order to manage the 1 in 100 year storm
including a 40 % allowance for climate change. Surface water runoff calculations, and a
surface water management plan are included in Appendix B. The attenuation has been run
with both the proposed approximate impermeable area. The scheme has also been tested
with an additional allowance for creep {applied as a 10 % increase}.

The 1 in 1 annual probability greenfield rate for the site is 3.1 Ifsfha. The approximate
impermeable catchment area of the proposed developmentis 0.82 ha. This translates to a

pro rata discharge rate of 2.85 |fs.

The proposed scheme relies on a single attenuation basin in the allocated space in the north
of the site. The basin is 1.5m deep with 1in 3 side slopes with a maximum depth {during the
1in 100 annual probability storm plus 40 % climate change and 10 % creep) of a little over 1.0
m. The depth in the basin for the 1 in 30 annual probability storm Is a little less than 0.5 m
fi.e. less than half fulll. Flows will be restricted with an orifice control housed in a chamber
with in-chamber protection {a perforated plate, tube etc). Additional protection far the
contral will be provided at the gutlet from the basin {a gabion filter box} which will prevent

debris from entering the chamber.
The short section of road in the north of the site will drain to a roadside planter/grassed filer
drain {200 mm deep). The planter/filter drain will be connected to the basin by a perforated

underdrain.

All proposals and rates are subject to detailed design and the approval of relevant parties.

Treatment

3.7

The C?53 pollution hazard level for the development is low. The basin therefore provides
sufficient treatment for the proposals.

Maintenance

38

All elements of the surface water management scheme will be offered to Anglian Water for
adoption. If Anglian Water do not take on the scheme then it would be managed by a

communally funded private management company

Cannon Consulting Engineers Page | &
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4.0

4.1

4.2

4.3

4.4

4.5

Conclusions

The proposed development is not considered to be liable to significant or unmanageable
flooding from the sources identified in the Flood and Water Management Act 2010.

Surface water runoff from the proposed development will be discharged at the 1in 1 annual
probability greenfield rate of 3.1 1/s/ha to the local watercourse netwark.

Surface water management facilities will be sized to manage the 1 in 100 annual probability
storm inclusive of 40 % climate change.

The proposed surface water management scheme includes sufficient treatment.

It is envisaged that maintenance of the surface water scheme will be undertaken by Anglian

Water, or failing that a communally funded private management company.

Cannon Consulting Engineers Page | 6
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1. all elevaticns are in metres

2, elevations — O3 dotum translated frem gps coordinotes using
0SGMOZ os supplied by the 05,

3. survey grid — 0S5 grid transloted from gps coordinotes using
OSTHOZ transformation as supplied by the 05,

4, control coordinates should be checked and verified on site prior to
use. Any discreponcies must be reported to Surv—oid immediately

5. this drawing does not show or imply legal boundaories or rights of
way

B. whilst every effort hos been mode to ochieve occuracy an this plan,
enlargements in scale and critical dimensions should be verified with
site measurement

7. services and detal may not have been identified if obstructed or
not visible at the time of survey

B. although this is a digital survey the aceccuracy is only cormmensurate
with the grophical scale of mopping specified — care should be
exercised when obtaining information from any electronic wversion of this
drawing

8. wegetation shown identified to best of surveyors ability, seek
confirmation if species critical (canocpy ond girth to scaole)

10. kerb line levels are taken in channel unless shown otherwise

11. where boundary alignment lines are odded to the survey drawing
they are token from legal documents or other information supplied and
ore done so within the constroints of drowing quality and scale. They
are provided on the bosis of opinion and do not imply legol contract

app  approximately
av  averoge

bit  bitumen

bm  bench mark
bs  bench seat

bl bed level
bh  bore hole
bol  bollard

biwk blockwork

bp  brick paviors
bw  brick wall

bt telacom

conc concrete

cb  control box
ctv  cable television

cbf close boorded fence jwf

cl cover lavel
clf  chain link fence

cpf  concrete panel fence |de
cpa  concrete paving slab mhb

cw  concrete wall
d depth/deep

dpc damp proof course ol

dp  down pipe

dk  drop kerb

dia  diameter

de  drainage channel

el eaves |evel

alec electricity

ap electricity pole

et EP & tranaformer
b flower bed

fh fire hydrant

fl  floar level

fw  foul water

g gully

gv gas valve

h height in metres
he hardcore

ic  inspection chamber
il invert level

irf  iron railing fence
interwoven fence
ko kerb gully/offlet
Ip  lamp post

drainage channel
man hole

mkr marker

no  number
outlet lavel

ah overheod

pal palisade

prf  post & rail fence
pwf post & wire fence

rbol removable bollard
rl ridge |evel

re rodding eye

rs road sign

rw  retaining wall

srw  stone retaining wall
av  stop valve

sfl  soffit level

sps stone paving slabs
stn  survey station

svp soil vent pipe

aw surface water

il traffic light

te  ftraffic control

tch  telephone call box
tp  triglpit

tpr  timber post & roil
tp telephone pole
tow top of wall

utl unable to [lift

uk unknown

ver wertical

vp went pipe

wpf wooden panel fence
wav  waler valve

wl  water level

we  window cill height

dh  doar height post wh window head height

coniferous +{10.00) ceiling height

deciduous

+10.00  floor level

Key to Underground Services

Foul Sewer

_._DMI".._

_____Djwmh____ Foul Sewer from records/assumed

swmh

——] —-»=— Surfoce waoter Sewer

swWimh
—+—] |- — -+ — Surface water Sewer frem records/assumed

e = il e e

Fumped waste water

Pumped waste water from records/assumed

—  — — — Telecommunication {BT)
— — — — — — Telecommunication {(CATV)
_______ Telecommunication {other)
Gas
Traffic control
— — — — — —_ Street lighting
Electric low wvoltage
Electric high voltage
—_—— e — Waler
e e Oil ffuel

Unknown utility

Flease note that not all buried pipes, cables ond ducts can be
detected ond mapped in consideration of their depth, location,
material type, geology and proximity to other utilities.

Location of utilities shown existing on or serving the surveyed
property as determined by

(a) Observed evidence.

(b) Observed evidence together with evidence from plans obtained
from utility compaonies or provided by client, and markings by
utility companies and other appropriote sources (with reference as
te the seurce of infarmation).

= Manholes, catch baosing, valve voults and other surface
indications of subterranean uses;

» Wires and cables (including their function, if readily identifiable)
crossing the surveyed property, and all poles on or near the
surveyed property.

+ Utility company instollotions on the surveyed property. Note -
source information from plons and markings will be combined with
abserved evidence of utilities to develop a view of those
underground utilities. However, lacking excavation, the exact location
of underground features cannot be accurately, completely and
reliobly depicted. Where additional or meore detaoiled information is
required, the client is odvised that excavation may be necessary.
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Wastewater Plan A1

;74

This plan is provided by Anglian Water pursuant its cbligations undar the Water Indwstry Act 1981 sections 188 or 188, It must be used in conjunction with any
saarch resulis attached. The information on this plan is based on data currently recorded but position must be regarded as approximate. Service pipaes, privaie
sawars and drains are generally not shown. Users of this map are strongly advisaed to commission their own survey of the area shown on the plan before
carrying ouwt amy works. The actual position of all apparatus MUST be established by trial holes. No Eability whatsoever, including liabality for negligence, is
accepied by Anglian Water for any error or ineccuracy or omission, incleding the failure fo accurately record, or record at all. the location of any water main,
discharge pipe, sewer or disposal main or any item of apparatus. This information s valid for the date printed. This plan is produced by Anglian Water Services
Limited {c) Crown copyright and database rights 2016 Ordnance Survey 100022432 This map is to be used for the purposes of viewing the location of Anglian
‘Water plant only. Any other usaes of the map data or further copies is not permitted. This notice is not intended o exclude or restrict liability for death or

personal injury resufting from neghgence.

Foul Sewer

Surface Sewer
Combined Sewer
Final Effluent
Rising Main

(Cofour denotes effiuenttype) “F " "F " F ~F

Frivate Sewer
{Colour denotes effluent typa)
Decommissioned Sewer
{Ciolour denotes effluent type)

[Colour denotes effluent typa)
Inlet
(Colour denotes effluent typa)

Manhole
{Colour denotes effluent typa)

Sewage Trealment Works
Pumping Station
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Infiltration SuDS GeoReport:

This report provides information on the suitability of the subsurface for the installation of

infiltration sustainable drainage systems (SuDS). It provides information on the properties of the I

) subsurface with respect to significant constraints, drainage, ground stability and groundwater
quality protection.

Report Id: GR_213283/1
Cliant_zaferancn: S771 EGS JOH I
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Assessment for an infiltration sustainable drainage system

Introduction

Sustainable drainage systems (SuDS) are drainage solutions that manage the volume
and quality of surface water close to where it falls as rain. They aim to reduce flow rates
to rivers, increase local water storage capacity and reduce the transport of pollutants to
the water environment. There are four main types of SuDS, which are often designed to
be used in sequence. They comprise:

o source control: systems that control the rate of runoff

o pre-treatment: systems that remove sediments and poliutants

o retention: systems that delay the discharge of water by providing surface storage
o Infiltration: systems that mimic natural recharge to the ground.

This report focuses on infiltration SuDS. It provides subsurface information on the
properties of the ground with respect to drainage, ground stability and groundwater
quality protection. It is intended principally for those involved in the preliminary
assessment of the suitability of the ground for infiltration SuDS, and those involved in
assessing proposals from others for sustainable drainage, but it may also be useful
to help house-hoiders judge whether or not further professional advice should be
sought. If in doubt, users should consult a suitably-qualified professional about the
results in this report before making any decisions based upon it.

This GeoReport is structured in two parts:
o Part 1. Summary data.
Comprises three maps that summarise the data contained within Part 2.
o Part 2. Detailed data.
Comprises a further 24 maps in four thematic sections:

o Very significant constraints. Maps highlight areas where infiltration may
result in adverse impacts due to factors including: ground instability
(soluble rocks, non-coal shallow mining and landslide hazards); persistent
shallow groundwater, or the presence of made ground, which may
represent a ground stability or contamination hazard.

¢ Drainage potential. Maps indicate the drainage potential of the ground, by
considering subsurface permeability, depth to groundwater and the presence
of fioodplain deposits.

o Ground stability. Maps indicate the presence of hazards that have the
potential to cause ground instability resulting in damage to some buildings
and structures, if water is infiltrated to the ground.

o Groundwater protection. Maps provide key indicators to help determine
whether the groundwater may be susceptible to deterioration in quality as a
result of infiltration.

Date: 24 February 2016 Page: 3 of 24
& NERC, 2016. All right= resarved. BGS Report No: GR_213283/7
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This report considers the suitability of the subsurface for the installation of infiltration
SuDS, such as spakaways, infiltration basins or permeable pavements. It provides
subsurface data to indicate whether, and which type of infiltration system may be
appropriate. It does not state that infiltration SuDS are, or are not, appropriate as this
is highly dependent on the design of the individual system. This report therefore
describes the subsurface conditions at the site, allowing the reader to determine the
suitability of the site for infiltration SuDS.

The map and text data in this report is similar to that provided in the ‘Infiltration SuDS
Map: Detailed’ national map product. For further information about the data, consult
the 'User Guide for the Infiltration SuDS Map: Detailed’, available from

hitp:/inora.nerc.ac.uk/16618/.

Date: 24 February 2016 Page: 4 of 24
€ NERC, 2016. All rights reserved. BGS Report No: GR_2132831
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PART 1: SUMMARY DATA
This section provides a summary of the data on the following pages.
n terms of the drainage potential, is the ground suitable for infiltration SuDS?

|___] Highly compatible for infiltration SuDS.

The subsurface is likely to be suitable for free-draining
infiltration SuDS.

oo

[B| Probably compatible for infiltration SuDS.

The subsurface is probably suitable although the design
may be influenced by the ground conditions.

. Opportunities for bespoke infiltration SuDS.

_ The subsurface is potentially suitable although the design
© Crown Copynght andor database will be influenced by the ground conditions.

right 2016. All rights reserved. _

Licence number 100021290 EUL Very significant constraints are indicated.

There s a very significant potential for one or more hazards
associated with infiltration.

jog: B

.

Is ground Instability likely to be a problem?

D Increased infiltration is very unlikely to result in ground
instability.

~ | Ground instability problems may be present or
" anticipated, but increased infiltration is unlikely to result
in ground instability

Ground instability problems are probably present.
Increased infiltration may result in ground instability.

There is a very significant potential for one or more

© Ciwn Copyngii andror gaiabase geohazards associated with infiltration.

right 2016. All rights reserved.

Licence number 100021290 EUL

Is the groundwater susceptible to deterioration in quality?

ZIPJIDIM g /A |_| The groundwater is not expected to be especially

vulnerable to contamination.

D The groundwater may be vulnerable to contamination.

i The groundwater is likely to be vulnerable to
contaminants.

|| Made ground is present at the surface. Infiltration may
increase the possibility of remobilising pollutants.

right 2016. All rights reserved.
Licence number 100021280 EUL
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PART 2: DETAILED DATA
This section provides further information about the properties of the ground and will

help assess the suitability of the ground for infiltration SuDS.

Section 1. Very significant constraints
Where maps are overlain by grey polygons, geclogical or hydrogeological hazards

may exist that could be made worse by infiltration. The following hazards are
considered:

soluble rocks
landslides

shallow mining
shallow groundwater
made ground

For more information read ‘Explanation of terms’ at the end of this report.

Snluhh rnul: hazard
2 27 1 || [FT] Very significant soluble rock hazard.

b

Soluble rocks are present with a very significant possibllity of
localised subsidence that could be initiated or made worse by
infiltration. The site investigation should consider whether the
potential for or the consequences of subsidence as a result
of infiltration are significant.

Very significant soluble rock hazards are not present;
however this hazard may still need to be considered.
See Part 3.

rigmwn All rights reserved.

1L || [=7] very significant landsiide hazara.

Slope instability problems are almost certainly present and
may be active. An increase in moisture content as a result of
infiltration may cause the slope to fail. The site investigation
should consider whether the potential for or the

SUED ey consequences of landslide as a result of infiltration are

$ =, Gat | : E“ || significant.

Very significant landslide hazards are not present;

& Croun mm anbor Gilabase however this hazard may still need to be considered.
right 2016. All rights reserved,

- Seaiiog s ek See Part 3.

100021290 EUL
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Shallow mining hazard
' i /4.0 ||[F] Very significant mining hazard.
= i
- ; I Shallow mining is likely to be present with a very significant
WCE L possibility of localised subsidence that could be Initiated or
. ! 1 O P made worse by increased infiltration. Also, infiltration may
3 1= e | increase the possibility of remobilising pollutants. The site
S 7| investigation should consider whether the potential for or
gt l 7y & || consequences of subsidence and/or remobilisation of
St i J=-1| pollutants as a result of infiltration are significant.
gﬁtwﬁﬂmﬁ &mm-:?am D Very significant mining hazards are not present: however
ot ‘ this hazard may still need to be considered. See Part 3.
100021290 EUL
Persistent shallow groundwater
) m ik 1 L ‘L[] Very high likelihood of persistent or seasonally shallow
i g ~ groundwater.
ik i
E . E Persistent or seasonally shallow groundwater is likely to
i | NOFHE | be present. Infiltration may increase the likelihood of
A S [0 L8 soakaway inundation, or groundwater emergence at the
Fls 5 '] 37 surface. The site investigation should consider whether
A% Syl the potential for or the consequences of groundwater
' == level rise as a result of infiltration are significant.
L R i
mmﬁm;‘;m da?ab'm See Part 2 for the likely depth to water table.
Licence number
100021280 EUL
f | Made ground present.
Made ground is present at the surface. Infiltration may affect
ground stability or increase the possibility of remobilising
pollutants. The site investigation should consider whether the
potential for or consequences of ground instability and/or
pollutant leaching as a result of infiltration are significant.
None recorded
right 2016. Al rights reserved.,
Licence number
100021290 EUL
Date: 24 February 2018 Page: 7 of 24
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Section 2. Drainage potential

The following pages contain maps that will help you assess the drainage potential of
the ground by considering the:

+ depth to water table

= permeability of the superficial deposits

= thickness of the superficial deposits

» permeability of the bedrock

= presence of floodplains

Superficial deposits are not present everywhere and therefore some areas of the
superficial deposit permeability map may not be coloured. Where this is the case, the
bedrock permeability map shows the likely permeability of the ground. Superficial
deposits in some places are very thin and hence in these places you may wish to
consider both the permeability of the superficial deposits and the permeability of the
bedrock. The superficial thickness map will tell you whether the superficial deposits
are thin (< 3 m thick) or thick (=3 m). Where they are over 3 m thick, the permeability
of the bedrock may not be relevant.

For more information read ‘Explanation of terms” at the end of this report.

Depth to groundwater table

Groundwater is likely to be more than 5 m below the
ground surface throughout the year.

Groundwater is likely to be between 3 and 5 m below
the ground surface for at least part of the year.

Groundwater is likely to be less than 3 m below the
ground surface for at least part of the year.

& Lrown Copyngnt ana/or datanase
right 2016. All rights reservad.
Licence numbar 100021280 EUL
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Suparﬂdal depostl panﬂuahihtr
/ Lot Superficial deposits are likely to be free-draining.

‘ The superficial deposit permeability is spatially
variable, but likely to permit moderate infiltration.

. Superficial deposits are likely to be poorly draining.

right 2016, All rights reserved.
Licence number 100021290 EUL

These maps show the
permeability range that is
summarised above.

DVwan
I!Low
[[] Moderate

[E High
Very High

riahtzmn Mriuhlﬂreuarmd right 2018. Mrﬂmm
Licance number 100021280 EUL Licence number 100021280 EUL

Superficial deposit thickness

: ":E.'Q?:;J; E“?‘J _I The thickness of superficial deposits is < 3 m and
- hence the permeability of the ground may be

dependent on both the superficial deposits (where

present) and underlying bedrock (see below).

The thickness of superficial deposits is > 3 m and
hence the permeability of the superficial deposits is
likely to determine the permeability of the ground.

ob3oog

=

© Crown cmlmm' :
right 2016. Al rights reserved.
Licence number 100021280 EUL
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& Crowii Copyngni and'on dalabass
right 2016. All rights reserved,
Licence number 100021290 EUL

D Bedrock deposits are likely to be free-draining.

- The bedrock permeability is spatially variable, but
likely to permit moderate infiltration.

- Bedrock deposits are likely to be poorly draining.

These maps show the
permeability range that is
summarised above.

Key

Very Low
Low

[ Moderate
Bl High

B very High

B Crown Copyright andor database
right 2016. All rights reserved. right 2016. All rights resarvad,
Licence number 100021280 EUL Licence number 100021200 EUL

T T o

i LT

S ) 5l
zraam-_ 7/ ait
i
% R _.-_..-""
= ko
" 1
3 10 1.
g o i -
. 7

 Crown Copyright
right 2016. All rights reserved.

Geological indicators of flooding

Superficial floodplain deposits or low-lying coastal
areas have been identified. Groundwater levels may
rise in response to high river or tide levels, potentially
causing inundation of subsurface infiliration SuDS.

Licence number 100021290 EUL

Date: 24 February 2016
& MNERC, 2016. All rights resarved.
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Section 3. Ground stability

The following pages contain maps that will help you assess whether infiltration may
impact the stability of the ground. They consider hazards associated with:

soluble rocks

landslides

shallow mining

running sands

swelling clays
compressible ground, and
collapsible ground

In the following maps, gechazards that are identified in green are unlikely to prevent
infiltration SuDS from being installed, but they should be considered during design.
For more information read ‘Explanation of terms’ at the end of this report.

Soluble rocks

Increased infiltration is unlikely to result in subsidence.

| Increased infiltration is unlikely to cause localised
subsidence, but potential impacts should be
considered.

© Crown copymm and.Fur u = |ﬂ Very significant possibility of localised subsidence that
right 2016. All rights reserved.
Licence number 100021290 EUL

Increased infiltration may result in localised
subsidence. The potential for or the consequences of
subsidence associated with soluble rocks should be
considered.

could be Initiated or made worse by infiltration.

Date: 24 February 2016 Page: 11 of 24
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Increased infiltration is unlikely to lead to slope
instability.

- | Slope instability problems may be present or
- anticipated, but increased infiltration is unlikely to cause
instability

Slope instability problems are probably present or have
occurred in the past, and increased infiltration may
result in slope Instability.

it annmr umm

E:rmm
right 2016, All ights reserved.
Licence number 100021290 EUL

f' Slope instability problems are almost certainly present
— and may be active. An increase in moisture content as
a result of infiltration may cause the slope to fail.

Shallow mlnlng

I Increased infiltration is unlikely to lead to subsidence.

| Shallow mining is possibly present. Increased
infiltration is unlikely to cause a geohazard, but
potential impacts should be considered.

hhruuﬂﬂd
Licence number 100021290 EUL

In 2016. Al

I Shallow mining could be present with a significant
possibility that localised subsidence could be initiated
or made worse by increased infiltration.

Shallow mining is likely to be present, with a very
significant possibility that localised subsidence may be
initiated or made worse by increased infiltration.

E

Running sand

Increased infiltration is unlikely to cause ground
collapse associated with running sands.

rE—ey R
& all

L L LV n

L Ml o s
ThaEnn "\ﬂ.-'\'-:"r""] }‘”"}' | o
o A i = [T TN ""s".' i
e ool
b -l‘.i‘#g ."wf'-- h.'_{ -
DA ,.::f;{" fomre

© Crown mﬂgmmmm
right 2016. All rights reserved.
Licence number 100021280 EUL

Running sand is possibly present, Increased infiltration
~ is unlikely to cause a geohazard, but potential impacts
should be considered.

Significant possibility for running sand problems.
Increased infiltration may result in a geohazard.

Page: 12 of 24
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Swelling clays

& Crown Copyright andfor database
right 2016. Al rights reserved.
Licence number 100024200 EUL

D Increased infiltration is unlikely to cause shrink-swell
ground movement.

| Ground is susceptible to shrink-swell ground
~ movement. Increased infiliration is unlikely to cause a
geohazard, but potential impacts should be considered.

. Ground is susceptible to shrink-swell ground
movement. Increased infiltration may resultin a
geohazard.

Compressible ground

= R R, LT

ali

Increased infiltration is unlikely to lead to ground

© Crown
right 2018. All rights reserved.
Licence number 100021280 EUL

compression.

Il Compressibility and uneven settlement hazards are
"= probably present. Increased Infiltration may result in a
gechazard,

Increased infiltration is unlikely to result in subsidence.

right 2076. Al rights resarved,

| Deposits with potential to collapse when loaded and
~ saturated are possibly present in places. increased
infiltration is unlikely to cause a geohazard, but
potential impacts should be considered.

. Deposits with potential to collapse when loaded and
saturated are probably present in places. Increased
infiltration may result in a gechazard.

Licence number 100021290 EUL
Date: 24 February 2016 Page: 13 0f 24
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Section 4. Groundwater quality protection

The following pages contain maps showing some of the information required to
ensure the protection of groundwater quality. Data presented includes:

= groundwater source protection zones (Environment Agency data)

« predominant flow mechanism

= made ground
For more information read ‘Explanation of terms’ at the end of this report.

Groundwater source protection zones
_ S———— ik Groundwater is not within a source protection zone.

E

| Source protection zone IV

KAy

I Source protection zone |l

I Source protection zone |l

7 Source protection zone |.
Licence number 100021290 EUL
Derived in part from Source Protection
Zone data provided under licence from the
2maﬂm .
Predominant flow anism
i = i';ﬂ Water is likely to percolate through the unsaturated
= zone to the groundwater through either the pore space
| . in granular media or through porespace and fractures;
e e oA these processes have some potential for contaminant
m <S8, TNerpe; removal and breakdown.
? Jessmh 1€ ' I ET Water is Iikely to percolate through the unsaturated
; [ I | zone to the groundwater through fractures, a process
A/ — which has little potential for contaminant removal and
2 breakdown.
right 2016. All rights reserved.
Licence number 100021290 EUL
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Made ground

| Made ground is present at the surface. Infiltration may
increase the possibility of remobilising pollutants.

- F.k. : .._.r... 5 ,._L': s

3000 - ol

Licence number 1unnz|zn'lsl.u.

Date: 24 February 2016 Page: 15 of 24
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Section 5. Geological Maps

The following maps show the ariificial, superficial and bedrock geology within the
area of interest.

Bedrock
‘- T ] ]
b0 ! Hall
Pl R :

B D25
ot Sarive el 101 118
e Te-Sokg
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s BH000.  B1BE00 exte i B
& Cro 0 andfor database

right 2016. All rights reserved.

fight 2016, Al rights ressrved 5
Licenca number 100021280 EUL Licence number 100021280 EUL Licence number 100021280 ELL

Fault

Coal, ironstone or mineral vein

Note: Faults and Coals, ironstone & mineral veins are shown for illustration
and to aid interpretation of the map. Not all such features are shown and their
absence on the map face does not necessarily mean that none are present

Key to Artificial deposits:
No deposits recorded by BGS in the search area

Key to Superficial deposits:
Map colour g:d“r uter | Rock name Rock type
KGCA-XSV KESGRAVE CATCHMENT suBGROUP | SER0 N0 SR ae L e
Key to Bedrock geology:
Map colour gﬁ.ﬂm Rock name Rock type
] THAM-SICL THAMES GROUP CLAY, SILTY
Date: 24 February 2016 Page: 16 of 24
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Limitations of this report:

This report is concerned with the potential for infiltration-to-the-ground to be used
as a SuDS technique at the site described. It only considers the subsurface
beneath the search area and does NOT consider potential surface or subsurface
impacts outside of that area.
This report is NOT an alternative for an on-site investigation or soakaway test,
which might reach a different conclusion.
This report must NOT be used to justify disposal of foul waste or grey water.
This report is based on and limited to an interpretation of the records held by the
British Geological Survey (BGS) at the time the search is performed. The
datasets used (with the exception of that showing depth to water table) are based
on 1:50 000 digital geological maps and not site-specific data.
Other more specific and detailed ground instability information for the site may be
held by BGS, and an assessment of this could result in a modified assessment.
To interpret the maps comectly, the report must be viewed and printed in colour.
The search does NOT consider the suitability of sites with regard to:
previous land use,
potential for, or presence of contaminated land
presence of perched water tables
shallow mining hazards relating to coal mining. Searches of coal mining
should be carried out via The Coal Authority Mine Reports Service:
www.coalminingreports.co.uk.
o made ground, where not recorded
o proximity to landfill sites (searches for landfill sites or contaminated land
should be carried out through consultation with local
authorities/Environment Agency)
o zones around private water supply boreholes that are susceptible to
groundwater contamination.
This report is supplied in accordance with the GeoReports Terms & Conditions
available separately, and the copyright restrictions described at the end of this

report

o 0 0 O

Date: 24 February 2016 Page: 17 of 24
© NERGC, 2016. All rights reserved. BGS Report No: GR_213283/1



e DN ric
Geological Survey @ﬂ@ r@g{@ﬂ}ﬂ

L
HATURAL ENYIROMMENT RESEARCH COUNCIL i

Explanation of terms

Depth to groundwater
In the shallow subsurface, the ground is commonly unsaturated with respect to water.
Alr fills the spaces within the soil and the underlying superficial deposits and bedrock.
At some depth below the ground surface, there is a level below which these spaces
are full of water. This level is known as the groundwater level, and the water below it
is termed the groundwater. When water Is infiltrated, the groundwater level may rise
temporarily. To ensure that there is space in the unsaturated zone to accommodate
this, there should be a minimum thickness of 1 m between the base of the infiltration
system and the water table. An estimate of the depth to groundwater is therefore
useful in determining whether the ground is suitable for infiltration.

Groundwater flooding

Groundwater flooding occurs when a rise in groundwater level results in very shallow
groundwater or the emergence of groundwater at the surface. If infiltration systems
are installed in areas that are susceptible to groundwater flooding, it is possible that
the system could become inundated. The susceptibility map seeks to identify areas
where the geological conditions and water tables indicate that groundwater level rise
could occur under certain circumstances. A high susceptibility to groundwater
flooding classification does not mean that groundwater flooding has ever occurred in
the past, or will do so in the future as the susceptibility maps do not contain
information on how often flooding may occur. The susceptibility maps are designed
for planning; identifying areas where groundwater flooding might be an issue that
needs to be taken into account.

Dals: 24 Fabruary 2016 Page: 18 of 24
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Geological indicators of flooding

In floodplain deposits, groundwater level can be influenced by the water level in the
adjacent river. Groundwater level may increase during periods of fluvial flood and
therefore this should be taken into account when designing infiltration systems on such
deposits. The geological indicators of flooding dataset shows where there is geological
evidence (floodplain deposits) that flooding has occurred in the past.

For further information on flood-risk, the likely frequency of its recurrence in relation to
any proposed development of the site, and the status of any flood prevention measures
in place, you are advised to contact the local office of the Environment Agency (England
and Wales) at www.environment-agency.gov.uk/ or the Scottish Environment Protection
Agency (Scotiand) at www.sepa.org.uk.

Artificial ground

Artificial ground comprises deposits and excavations that have been created or
meodified by human activity. It includes ground that is worked (quarries and road
cuttings), infilled (back-filled quarries), landscaped (surface re-shaping), disturbed
(near surface mineral workings) or classified as made ground (embankments and
spoil heaps). The composition and properties of artificial ground are often unknown.
In particular, the permeability and chemical composition of the artificial ground should
be determined to ensure that the ground will drain and that any contaminants present
will not be remabilised.

Superficial permeability

Superficial deposits are those geological deposits that were formed during the most
recent period of geological time (as old as 2.6 million years before present). They
generally comprise relatively thin deposits of gravel, sand, silt and clay and are
present beneath the pedological soil in patches or larger spreads over much of
Britain. The ease with which water can percolate through these deposits is controlled
by their permeability and varies widely depending on their composition. Those
deposits comprising clays and silts are less permeable and thus infiltration is fikely to
be slow, such that water may pool on the surface. In comparison, deposits
comprising sands and gravels are more permeable allowing water to percolate freely.

Bedrock permeability

Bedrock forms the main mass of rock forming the Earth. It s present everywhere,
commonly beneath superficial deposits. Where the superficial deposits are thin or
absent, the ease with which water will percolate into the ground depends on the
permeability of the bedrock.

Date: 24 February 2016 Paga: 19of 24
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Natural ground instability

Natural ground instability refers to the propensity for upward, lateral or downward
movement of the ground that can be caused by a number of natural geclogical hazards
{e.g. ground dissolution/compressible ground). Some movements associated with
particular hazards may be gradual and of millimetre or centimetre scale, whilst others
may be sudden and of metre or tens of metres scale. Significant natural ground
instability has the potential to cause damage to buildings and structures, especially
when the drainage characteristics of a site are altered. It should be noted, however, that
many buildings, particularly more modern ones, are built to such a standard that they
can remain unaffected in areas of significant ground movement.

Shrink-swell

A shrinking and swelling clay changes volume significantly according to how much
whater it contains. All clay deposits change volume as their water content varies,
typically swelling in winter and shrinking in summer, but some do so to a greater
extent than others. Contributory circumstances could include drought, leaking service
pipes, tree roots drying-out the ground or changes to local drainage patterns, such as
the creation of soakaways. Shrinkage may remove support from the foundations of
buildings and structures, whereas clay expansion may lead to uplift (heave) or lateral
stress on part or all of a structure; any such movements may cause cracking and
distortion.

Landslides (slope stability)
A landslide is a relatively rapid outward and downward movement of a mass of

ground on a slope, due to the force of gravity. A slope is under stress from gravity but
will not move if its strength is greater than this stress. If the balance is altered so that
the stress exceeds the strength, then movement will occur. The stability of a slope
can be reduced by removing ground at the base of the slope, by placing material on
the slope, especially at the top, or by increasing the water content of the materials
forming the slope. Increase in subsurface water content beneath a soakaway could
increase susceptibility to landslide hazards. The assessment of landslide hazard
refars to the stability of the present land surface. It does not encompass a
consideration of the stability of excavations.

Soluble rocks (dissolution)

Some rocks are soluble in water and can be progressively removed by the flow of
water through the ground. This process tends to create cavities, potentially leading to
the collapse of overlying materials and possibly subsidence at the surface. The
release of water into the subsurface from infiltration systems may increase the
dissolution of rock or destabilise material above or within a cavity. Dissolution cavities
may create a pathway for rapid transport of contaminated water to an aquifer or
water course.

Date: 24 February 2016 Page: 20 of 24
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Compressibie ground
Many ground materials contain water-filled pores (the spaces between solid

particles). Ground is compressible if a building (or other load) can cause the water In
the pore space to be squeezed out, causing the ground to decrease in thickness. If
ground is extremely compressible the building may sink. If the ground is not uniformly
compressible, different parts of the building may sink by different amounts, possibly
causing tilting, cracking or distortion. The compressibility of the ground may alter as a
result of changes in subsurface water content caused by the release of water from

soakaways.

Collapsible deposits

Collapsible ground comprises certain fine-grained materials with large pore spaces
(the spaces between solid particles). It can collapse when it becomes saturated by
water and/or a building (or other structure) places too great a load on it. If the
material below a building collapses it may cause the building to sink. If the collapsibie
ground is variable in thickness or distribution, different parts of the building may sink
by different amounts, possibly causing tilting, cracking or distortion. The subsurface
underlying a soakaway will experience an increase in water content that may affect
the stability of the ground. This hazard is most likely to be encountered only in parts
of southern England.

Running sand

Running sand conditions occur when loosely-packed sand, saturated with water,
flows into an excavation, borehole or other type of void. The pressure of the water
filling the spaces between the sand grains reduces the contact between the grains
and they are carried along by the flow. This can lead to subsidence of the
surrounding ground. Running sand is potentially hazardous during the drainage
system installation. During installation, excavation of the ground may create a space
into which sand can flow, potentially causing subsidence of surrounding ground.

Shallow mining hazards (non coal)

Current or past underground mining for coal or for other commodities can give rise to
cavities at shallow or intermediate depths, which may cause fracturing, general
settlement, or the formation of crown-holes in the ground above. Spoil from mineral
workings may also present a pollution hazard. The release of water into the
subsurface from soakaways may destabilise material above or within a cavity.
Cavitles arising as a consequence of mining may also create a pathway for rapid
transport of contaminated water to an aquifer or watercourse, The mining hazards
map is derived from the geological map and considers the potential for subsidence
associated with mining on the basis of geology type. Therefore if mining is known to
occur within a certain rock, the map will highlight the potential for a hazard within the
area covered by that geology.

Date: 24 February 2016 Page: 21 of 24
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For more information regarding underground and opencast coal mining, the location of
mine entries (shafts and adits) and matters relating to subsidence or other ground
movement induced by coal mining please contact the Coal Authority, Mining Reports,
200 Lichfield Lane, Mansfield, Nottinghamshire, NG18 4RG; telephone 0845 762 6848
or at www.coal.qgov.uk. For more information regarding other types of mining (i.e. non-
coal), please contact the British Geological Survey.

Groundwater source protection zones

In England and Wales, the Environment Agency has defined areas around wells,
boreholes and springs that are used for the abstraction of public drinking water as
source protection zones. In conjunction with Groundwater Protection Policy the zones
are used to restrict activities that may impact groundwater quality, thereby preventing
pollution of underlying aquifers, such that drinking water quality is upheld. The
Environment Agency can provide advice on the location and implications of source

protection zones in your area {www.environment-agency.gov.uk/}

Date: 24 February 2016 Page: 22 of 24
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Contact Details

Keyworth (KW) Office

British Geological Survey
Environmental Science Centre
Nicker Hill

Keyworth

Mottingham

NG12 5GG

Tel: 0115 9363143

Fax: 0115 9363276

Email: enquiries@bgs.ac.uk

Wallingford (WL) Office
British Geological Survey

Maclean Building
Wallingford

Oxford

0X10 8BB

Tel: 01491 838800

Fax: 01491 692345

Email: hydroenq@bgs.ac.uk

Murchison House (MH) Office
British Geological Survey
Murchison House

West Mains Road

Edinburgh

EH9 3LA

Tel: 0131 650 0207

Fax: 0131 650 0252

Email: enquiry@bgs.ac.uk

Date; 24 February 2016
£ NERC, 2016. All rights reserved.
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Terms and Conditions

General Terms & Conditions

This Report is supplied in accordance with the GeoReporls Terme & Conditions available on the BGS website at
hitps:iishop bgs. 3¢ . ukigagraports and also available from the BGS Central Enquiries Desk at the above address,

Important notes about this Report

& The data, information and related records supplied In this Report by BGS can only be indicative and should not
be taken as a substilute for specialist interpretations, professional advice and/or detalled site investigations.
You must seek professional advice before making technical interpretations on the basis of the materials
providad.

s Geological cbservations and interpretations are made according to the prevalling understanding of the subject at
the time. The quality of such observations and interpretations may ba affected by the availabillty of new data, by
subsequent advances in knowledge, improved methods of interpretation, and better access to sampling
locations.

=  Raw data may have been transcribed from analogue 1o digital format, or may have been acquired by means of
automated measuring technigues. Although such processes are subjected to quality control to ensure refiability
where possible, some raw data may have been processed without human intervention and may in consequence
cantain undetected emors.

=  Daetall, which is clearly defined and accurately depicted on large-scale maps, may be lost when small-scale
maps are derived from them.

«  Although samples and records are maintained with all reasonable care, there may be some deterioration in the
long lem.

s  The most appropriats techniques for copying original records are used, but there may be some loss of detsil and
dimensional distorticn when such records are copiad.

+  Data may be compited from the disparate sourcas of information at BGS's disposal, including material donated
to BGS by third parties, and may not orginally have been subject to any verification or other quality control
process.

*  Data, information and related records, which have been donated to BGS, have been produced for a specific
purpose, and that may affect the type and complateness of the data recorded and any interpretation. The
nature and purpose of data collection, and the age of the resultant material may render it unsuitable for certain
applications/uses. You must verify the suitability of the material for your intended usage.

* [fa report or other owtput is produced for you on the basis of data you have provided to BGS, or your own data
input into a BGS system, please do not raly on it as a source of information about other areas or geclogical
features, as the report may omit important details.

» The topography shown on any map extracts is based on the latest OS5 mapping and is not necessarily the same
as that usad in the orginal compilation of the BGS geological map, and to which the geclogical linework
available at that ime was fitted.

= Mote that for some sites, the [atest avallable records may be guite historical in nature, and while every effort is
made to place the analysis in & modern geological contesdt, it is possible in some cases that the detailed geology
at a site may differ from that described.

Copyright:

Copyright in materials derived from the British Geclogical Survey's work, is owned by the Natural Environment
Research Council (NERC) and/ or the authority that commissioned the work. You may not copy or adapt this
publication, or provide it to a third party, without first obtaining NERC's permission, bul if you are a consuftant
purchasing this report solely for the purpose of providing advice to your own individual dient you may incorporate it
unaltered Into your report to that client without further permission, provided you give a full acknowledgement of the
source, Please conlact the BGS Copyright Manager, British Geological Survey, Envirenmental Science Centre,
Micker Hill, Keyworth, Motingham NG12 5GG. Telephone: 0115 936 3100.

© NERC 2016 All rights reserved.

This product includes mapping data licensed from the Ordnance Survey® with the pormission of the
Controller of Her Majesty’s Statlonery Office. © Crown Copyright 2016, All rights reserved. Licence number
100021290 EUL
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L= Geosphere Environmental Ltd

m Brightwell Barns, Ipswich Road
Brightwell. Suffolk, 1P10 0BJ
Project Client TRIAL PIT Nao
Landermere Road, Thorpe-le-5oken Scott Properties
Job No Date 12-03-16 Ground Level (m) Co-Ordinates () TPZ
1696,EC,AR,DS,5K 12-03-16
Fieldwork By Logged By Sheet
DRILLT 5G 1of 1
Depth DESCRIPTION Legend| Depth |No Remarks/Tests

0.00-0.30 | TOPSOIL {Brown very clayey sand with rootlets)

| 0.30-1.00 [ Pale brown/vellow/grey/dark orange mottled slightly silty CLAY
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L= Geosphere Environmental Ltd

m Brightwell Barns, Ipswich Road
Brightwell, Suffolk, IP10 0BJ
Project Client TRIAL PIT Nao
Landermere Road, Thorpe-le-5oken Scott Properties
Job No Date 12-03-16 Ground Level (m) Co-Ordinates () TP3
1696,EC,AR,DS,5K 12-03-16
Fieldwork By Logged By Sheet
DRILLT 5G 1of 1
Depth DESCRIPTION Legend| Depth |No Remarks/Tests

0.00-0.40 | TOPSOIL {Very clayey sand)

| 0.40-1.00 | Pale brown/yellow/grey mottled CLAY et
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excavation

Mo collapse of sidewalls
during excavation
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Geosphere Environmental Ltd
Br!ghmeIF Barns, Ipawich Road

TRIAL PIT LOG
Project Client TRIAL PIT No
Landermere Road, Thorpe-le-5oken Scott Properties
Job No Date 12-03-16 Ground Level (m) Co-Ordinates () qu
1696,EC,AR,DS,5K 12-03-16
Fieldwork By Logged By Sheet
DRILLT 5G 1of 1
Depth DESCRIPTION Legend| Depth |No Remarks/Tests

0.00-0.40 | TOPSOIL {Very clayey sand)

| 0.40-1.50 [ Pale brown CLAY

Mo groundwater
encountered during
excavation

Mo collapse of sidewalls
during excavation

Trial pit completed at 1.5m
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L= Geosphere Environmental Ltd

m Brightwell Barns, Ipswich Road
Brightwell. Suffolk, P10 0BJ
Project Client TRIAL PIT No
Landermere Road, Thorpe-le-5oken Scott Properties TPS
Job No Date 12-03-16 Ground Level (m) Co-Ordinates ()
1696,EC,AR,DS,5K 12-03-16
Fieldwork By Logged By Sheet
DRILLT 5G 1of1l
Depth DESCRIPTION Legend| Depth |No Remarks/Tests
0.00-0.40 | TOPSOIL {Very clayey sand) MNo groundwater
encountered during
B T excavation
[ i Mo collapse of sidewalls
during excavation
[ 0.40-1.30 | Pale brown CLAY e
________________________________ Trial pit completed at 1.3m
= 1.6 =
0.35 Shoring/Support: None
i Stability: Stable
All dimensions in metres | Method Trial Pit/trench Plamt UsedpECHANICAL Checked By
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Geosphere Environmental Ltd
Brightwell Barns, Ipswich Road
Brightwell, Suffolk, IP10 0BJ

R TRIAL PIT LOG
Project Client TRIAL PIT No
Landermere Road, Thorpe-le-5oken Scott Properties TP6
Job No Date 12-03-16 Ground Level (m) Co-Ordinates ()
1696,EC,AR,DS,5K 12-03-16
Fieldwork By Logged By Sheet
DRILLT 5G 1of1l
Depth DESCRIPTION Legend| Depth |No Remarks/Tests
0.00-0.30 | TOPSOIL {Very clayey sand) MNo groundwater
encountered during
B T excavation
[ i Mo collapse of sidewalls
during excavation
0.30-1.50 | Pale brown CLAY s
________________________________ Trial pit completed at 1.5m
= 1.6 =
0.35 Shoring/Support: None
i Stability: Stable
All dimensions in metres | Method Trial Pit/trench Plamt UsedpECHANICAL Checked By
Ecale 1:14. 1666666666667 EXCAVATOR
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L= Geosphere Environmental Ltd

m Brightwell Barns, Ipswich Road
Brightwell. Suffolk, 1P10 0BJ
Project Client TRIAL PIT Nao
Landermere Road, Thorpe-le-S5oken Scott Properties
lob No Date 12-03-16 Ground Level (m) Co-Ordinates () TP7
1696,EC,AR,DS,5K 12-03-16
Fieldwork By Logged By Sheet
DRILLT 5G 1of 1
Depth DESCRIPTION Legend| Depth |No Remarks/Tests

0.00-0.30 | TOPSOIL {Very clayey sand)

| 0.30-1.50 | Pale brown CLAY

Mo groundwater
encountered during
excavation

Mo collapse of sidewalls
during excavation

Trial pit completed at 1.5m

o 1.65 =
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gec

Geosphere Environmental Ltd
Br!ghmeIF Barns, Ipawich Road

TRIAL PIT LOG
Project Client TRIAL PIT Nao
Landermere Road, Thorpe-le-5oken Scott Properties P8
Job No Date 12-03-16 Ground Level (m) Co-Ordinates ()
1696,EC,AR,DS,5K 12-03-16
Fieldwork By Logged By Sheet
DRILLT 5G 1of 1
Depth DESCRIPTION Legend| Depth |No Remarks/Tests
0.00-0.30 | TOPSOIL {Very clayey sand) MNo groundwater
encountered during
B T excavation
[ i Mo collapse of sidewalls
during excavation
0.30-1.50 | Pale brown CLAY s
________________________________ Trial pit completed at 1.5m
o 1.9 =
0.35 Shoring/Support: None
i Stability: Stable
All dimensions in metres | Method Trial Pit/trench Plamt UsedpECHANICAL Checked By
Scale 1:14. 1666666666657 EXCAVATOR
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L= Geosphere Environmental Ltd

m Brightwell Barns, Ipswich Road
Brightwell, Suffolk, IP10 0BJ
Project Client TRIAL PIT Nao
Landermere Road, Thorpe-le-5oken Scott Properties
Job No Date 12-03-16 Ground Level (m) Co-Ordinates () Tpg
1696,EC,AR,DS,5K 12-03-16
Fieldwork By Logged By Sheet
DRILLT 5G 1of 1
Depth DESCRIPTION Legend| Depth |No Remarks/Tests

0.00-0.35 | TOPSOIL {Dark grey clay with occasional gravel of fine flint)

brown/pale grey partings

depth

| 0.35-1.50 [ Orange brown slightly sandy CLAY with occasional dark orange - — .

| 1.20 Occasional partings of pale grey gravel of fine siltstone present with _T__ -

| 1.30 Shear surface with pale blue grey staining on surface T
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L= Geosphere Environmental Ltd
m Brightwell Barns, Ipswich Road
Brightwell, Suffolk, IP10 0BJ

| TRIAL PIT LOG
Project Client TRIAL PIT No
Landermere Road, Thorpe-le-5oken Scott Properties
Job No Date 12-03-16 Ground Level (m) Co-Ordinates () TP]'U
1696,EC,AR,DS,5K 12-03-16
Fieldwork By Logged By Sheet
DRILLT 5G 1of 1
Depth DESCRIPTION Legend| Depth |No Remarks/Tests

0.00-0.30 | TOPSOIL {Very clayey sand)

| 0.30-1.50 | Pale brown CLAY

Mo groundwater
encountered during
excavation

Mo collapse of sidewalls
during excavation

Trial pit completed at 1.5m
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Geosphere Environmental Ltd
Brightwell Barns, Ipswich Road

TRIAL PIT LOG
Project Client TRIAL PIT No
Landermere Road, Thorpe-le-5oken Scott Properties TP11
Job No Date 12-03-16 Ground Level (m) Co-Ordinates ()
1696,EC,AR,DS,5K 12-03-16
Fieldwork By Logged By Sheet
DRILLT 5G 1of 1
Depth DESCRIPTION Legend| Depth |No Remarks/Tests
0.00-0.30 | TOPSOIL {Very clayey sand) MNo groundwater
encountered during
B T excavation
[ i Mo collapse of sidewalls
during excavation
0.30-1.50 | Pale brown CLAY s
________________________________ Trial pit completed at 1.5m
= 1.6 =
0.35 Shoring/Support: None
i Stability: Stable
All dimensions in metres | Method Trial Pit/trench Plamt UsedpECHANICAL Checked By
Gcale 1:14.1666666666667 EXCAVATOR




GELAGS TP B

TA 1696, EC. AR, DS, 5¢ LANDERMERE RD, THORPE LE SOKEN, 17-03-2016.6P) GINT STD AGS 3_1.6DT 17014

L= Geosphere Environmental Ltd

m Brightwell Barns, Ipswich Road
Brightwell. Suffolk. |P10 0B
Project Client TRIAL PIT No
Landermere Road, Thorpe-le-5oken Scott Properties P12
Job No Date 12-03-16 Ground Level (m) Co-Ordinates ()
1696,EC,AR,DS,5K 12-03-16
Fieldwork By Logged By Sheet
DRILLT 5G 1of1l
Depth DESCRIPTION Legend| Depth |No Remarks/Tests
0.00-0.30 | TOPSOIL {Very clayey sand) MNo groundwater
encountered during
B T excavation
[ i Mo collapse of sidewalls
during excavation
0.30-1.50 | Pale brown CLAY s
________________________________ Trial pit completed at 1.5m
= 1.6 =
0.35 Shoring/Support: None
i Stability: Stable
All dimensions in metres | Method Trial Pit/trench Plamt UsedpECHANICAL Checked By
Ecale 1:14. 1666666666667 EXCAVATOR




TRIAL PIT INFILTRATION TEST - BRE DIGEST 365 geosphere environmental itd

Geosphere Environmental Ltd, Brightwell Bams, Ipswich Road, Brightwell, Suffolk, 1IP10 DBJ
. F“[ : Pit TP2 Run 10f1
ize [m
1.680 0.35 1.50 Groundwater Encountered at: n'a
Depth to Remarks:
Time Water
[min] ["‘t@'] It was not possible to undertake full-depth soakaway test. Maximum water depth
0.0 0.87 achieved in the test = 0.87mbgl
0.5 0.87
;g ggg Soakage Rate Time [min]
3.0 0.87
4.0 0.87 0 50 100 150 200 250 300 350 400 450
5.0 0.87 0.00
10.0 0.87 0.10
15.0 0.87 0.20
20.0 0.87 0.30
30.0 0.87 0.40
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60.0 0.87 :
120.0 0.87 5 2w
= 0.70
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240.0 0.87 -5 i | | [ |
-, * % & * + + .
300.0 0.87 s om ERERSEEEEEE
360.0 0.87 o
420.0 0.87 1.10
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==\ ater Depth
mbgl - meters below ground level
SITE CLIENT iREPIJRT NO 'SITE SUPERVISION E'CHEEHEIJ BY DATE
Landermere Road, Thorpe-le-Soken Scott Properties 11696,ECAR,D5,5K 1SG i5G 17 March 2016
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TRIAL PIT INFILTRATION TEST - BRE DIGEST 365 geosphere environmental Itd

Geosphere Environmental Litd, Brightwell Barns, Ipswich Road, Brghbtwell, Suffolk, IP10 0BJ
. F“[ : Pit TP8 Run 10f1
ize [m
1.80 0.35 1.50 Groundwater Encountered at: nfa
Depth to Remarks:
Time Water
[min] [mbgll It was not possible to undertake full-depth soakaway test. Maximum water depth
0.0 0.730 achieved in the test = 0.735mbgl
0.5 0.730
;g g;% Soakage Rate Time [min]
3.0 0.730
4.0 0.735 0 50 100 150 200 250 300 350 400 450
5.0 0.735 0.00
10.0 0.735 0.10
15.0 0.735 0.20
20.0 0.735 0.30
30.0 0.735 0.40
45.0 0.735 Akh
60.0 0.735 :
120.0 0.735 ¥
180.0 0.735 = = * . + * *
240.0 0.735 = e
el 0.90
300.0 0.735 =
360.0 0.735 1.00
420.0 0.735 1.10
1.20
1.30
1.40
1.50
==\ ater Depth
mbgl - meters below ground level
SITE CLIENT iFtEPl:IRT NO 'SITE SUPERVISION _ECHEEHED BY DATE
Landermere Road, Thorpe-le-Soken Scott Properties 11696,ECAR,D5,5K 1SG i5G 17 March 2016
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TRIAL PIT INFILTRATION TEST - BRE DIGEST 365 geosphere environmental itd

Geosphere Environmental Ltd, Brightwell Bams, Ipswich Road, Brightwell, Suffolk, 1IP10 DBJ
. F“[ : Pit TP9 Run 10f1
ize [m
1.70 0.35 1.50 Groundwater Encountered at: n'a
Depth to Remarks:
Time Water
[min] ["‘t@'] It was not possible to undertake full-depth soakaway test. Maximum water depth
0.0 0.760 achieved in the test = 0.76mbgl
0.5 0.760
;g g;g Soakage Rate Time [min]
3.0 0.760
4.0 0.760 0 50 100 150 200 250 300 350 400 450
5.0 0.760 0.00
10.0 0.760 0.10
15.0 0.760 0.20
20.0 0.760 0.30
30.0 0.760 0.40
45.0 0.760 Akh
60.0 0.760 :
120.0 0.760 i
180.0 0.760 £ L At # s ¢ # #
240.0 0.760 = e
= 0.90
300.0 0.760 =
360.0 0.760 7
420.0 0.760 1.10
1.20
1.30
1.40
1.50
==\ ater Depth
mbgl - meters below ground level
SITE CLIENT iREPIJRT NO 'SITE SUPERVISION E'EHEEHEIJ BY DATE
Landermere Road, Thorpe-le-Soken Scott Properties 11696,ECAR,D5,5K 1SG i5G 17 March 2016
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TRIAL PIT INFILTRATION TEST - BRE DIGEST 365

geosphere environmental itd

Geosphere Environmental Litd, Brightwell Barns, Ipswich Road, Bnghbtwell, Suffolk, IP10 0BJ
. F“[ : Pit TP10 Run 10f1
ize [m
1.70 0.35 1.50 Groundwater Encountered at: nfa
Depth to Remarks:
Time Water
[min] ["‘t@'] It was not possible to undertake full-depth soakaway test. Maximum water depth
0.0 0.910 achieved in the test = 0.91mbgl
0.5 0.910
;g gg}g Soakage Rate Time [min]
3.0 0.910
4.0 0.910 0 50 100 150 200 250 300 350 400 450
5.0 0.910 0.00
10.0 0.910 0.10
15.0 0.910 0.20
20.0 0.910 0.30
30.0 0.910 0.40
45.0 0.910 Akh
60.0 0.910 ;
120.0 0.910 H o®
4 0.70
180.0 0.910 E
240.0 0.910 = e
300.0 0.910 3 090 eereere * » ¢ - E #
360.0 0.910 o
420.0 0.910 1.10
1.20
1.30
1.40
1.50
==\ ater Depth
mbgl - meters below ground level
SITE CLIENT iREPIJRT NO 'SITE SUPERVISION E'CHEEHEIJ BY DATE
Landermere Road, Thorpe-le-Soken Scott Properties 11696,ECAR,D5,5K 1SG i5G 17 March 2016
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ATTENUATION BASIN
CATCHMENT AREA - 0.92 ha
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BED LEVEL 20.5 m AOD
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Cannon Consulting Engineers File: 5771 NETWORK.pfd Page 1

CAUSEWAY &

20/07/2021
Design Settings
Rainfall Methodology FEH-13 Minimum Velocity (m/s)  1.00
Return Period (years) 100 Connection Type Level Soffits
Additional Flow (%) 40 Minimum Backdrop Height (m) 0.200
v 0,950 Preferred Cover Depth (m)} 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground
Maximum Time of Concentration (mins)  30.00 Enforce best practice design rules
Maximum Rainfall (mm/hr) 500.0
Nodes

Name Area TofE Cover Diameter Depth

(ha) (mins} Level (mm) (m)
(m)
SWi1 0.092 500 25750 1.850
SW2 0.092 25.600 1.850
SW3 0.0592 25.000 H 2.350
Sw4  0.092 1 24.700 2.350
SW5 0.092 24.150 2.350
SWe 0.092 5.00 23.750 2.350
SW7 0.092 22.800 H 2.050
SWa 0.092 25.650 1.760
SWa 0.092 25.500 1.860
BASIN 0.092 22.000 [ 1.306
Links
Name US Ds Length ks{mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node {m) n (m) (m) (m) (1:X) (mm) (mins) (mm/fhr)
1 SW1 SW2 35.000 23.800 { |5 : 3 46.1
2 SW2  S5w3 70.000 ( & 11
3 SW3  s5w4 37.000 : 2. { 600
4 SW4a  5WS 39,000 : 22.3 ] ] 600
5 SW5 SWeo 33.000 3 1. 801 21.4 ) B2 600
6 SWe SW7 33.000 1.4 ] 500.0 600
7 SW7 BASIN  28.000 20,750 20.694 500.0 600
a8 SWa SWo 21.000 23.890 1
9 SWo SW3 42.000

Name Vel Cap Flow us Ds ZArea IAdd
(m/s) (1fs) (Ifs)} Depth Depth (ha) Inflow
(m)  (m) (1/s)
1.800 3534 646 1.350 1350 0.092 0.0
2.594 509.3 1253 1350 1350 0.184 0.0
2,821 7977 3086 1.750 1.750 0.460 0.0
3.767 1065.0 3663 1.75%0 1750 0552 0.0
3481 984.2 4232 1750 1750 0.644 0.0
1.346 380.7 4711 1750 0.866 0.736 0.0
1.346 380.7 5185 1450 0706 0.828 0.0
2.357 462.8 654 1260 1260 0.092 0.0
3.759 10628 1292 1260 1350 0.184 0.0

WD 00 =] Oh LA s L R
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Pipeline Schedule
Link Length Slope Dia Link Us CL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1 35.000 4 25750 23.900 1.350 25.600 1.350
2 70.000 E 24 25600 1.350 25.000 1.350
3 37.000 600 E 24 25000 1.750 24.700 1.750
4 359.000 600 24 24700 1.750 24150 1.750
5 33.000 600 4 24150 1.750 23.750 1.750
6 33.000 500.0 600 y 2.4 23.750 ! 1.750 22.800 0.866
7 28.000 500.0 &00 ‘ ‘4 22,800 20.750 1.450 22.000 0.706
8 21.000 25.650 23.390 1.260 25.500 1.260
9 42.000 25.500 1.260 25.000 1.350
Link us Dia Node MH Ds Dia Node MH
Node (mm) Type Type Node (mm) Type Type
I Swi v v Sw2
2 Sw2 SW3
3 SW3 Sw4
4 swa SW5S
5 SW5 SWe
6 SW6 SwW7
7 SW7 BASIN
8 SwWa SwWa
9 SWo SwW3
Manhole Schedule
Node CL Depth Dia Connections Link IL Dia
_ (m) (m)  (mm) | (m)  (mm)
SW1 25750 1.850 )
O
0|1
SwW2 25600 1.850 1(1
O
Sw3i 25000 2.350 19
o T
0|3 600
Sw4 24700 2.350 1(3 600
0|4 600
SW5 24150 2 2.350 1[4 600
O
0|5 600
SW6e 23750 2.350 1|5 600
0|6 600
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Manhole Schedule
Node CL Depth Dia Connections Link IL Dia
(m)  (m) (mm) _ (m)  (mm)
Sw7 22800 2.050 1 1|6 - 600

O

0|7 600
SWa 25650 1.760
| 0 8
SWa 25500 1.860 | 1|8
BASIN 22.000 1.306 J 1|7 i 600
(:'\
i
Simulation Settings
Rainfall Methodology FEH-13 Skip Steady State  x 1vyear (Ifs) 3.1
Summer CV  0.950 Drain Down Time (mins) 240 I0year (lfs) 7.1
Winter CV  0.950 Additional Storage (m¥ha) 20.0 100 year (I/s) 9.0
Analysis Speed  Detailed Check Discharge Rate(s) Check Discharge Volume  x

Storm Durations
15 &0 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 BB4D

Return Period Climate Change Additional Area Additional Flow

(vears) (cc %) (A %) (a%)
2 0 0 0
30 0 ] ]
100 0 0 0
100 40 0 0
100 a0 10 a
Pre-development Discharge Rate
Site Makeup Greenfield Growth Factor 30 years  1.95
Greenfield Method [H124 Growth Factor 100 years 2.48
Positively Drained Area (ha) 1.000 Betterment (%) O
SAAR (mm) 550 OBar 3.6
Soil Index 4 Q1vyear(lfs) 3.1
SPR 047 Q30vyear(lfs) 7.1
Region 1 Q100 year (I/s) 9.0
Growth Factor 1 year 0.85
MNode BASIN Online Orifice Control
Flap Valve x Design Depth (m) 1.500 Discharge Coefficient 0.600
Replaces Downstream Link Design Flow (I/s) 2.8
Invert Level (m} 20.300 Diameter (m) 0.033
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Node BASIN Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 20.500
Side Inf Coefficient (m/hr)  0.00000 Porosity  1.00 Time to half empty (mins)
Depth Area Inf Area Depth Area Inf Area
(m) (m?})  (m? (m)  (m})  (m?)
0.000 460.0 0.0 1500 950.0 0.0
Rainfall

Event Peak Average

Intensity  Intensity

(mm/hr) (mm/hr)

2 year 15 minute summer 98.952 28.000
2 year 15 minute winter 69.440 28.000
2 year 30 minute summer 63.223 17.890
2 year 30 minute winter 44 367 17.890
2 year 60 minute summer 41.794 11.045
2 year 60 minute winter 27.767 11.045
2 year 120 minute summer 30.650 8.100
2 year 120 minute winter 20.363 8.100
2 year 1280 minute summer 24,905 6.409
2 year 180 minute winter 16.189 6.409
2 year 240 minute summer 20,150 5.325
2 year 240 minute winter 13.387 5.325
2 year 360 minute summer 15.544 4.000
2 year 360 minute winter 10.104 4.000
2 year 480 minute summer 12.178 3.218
2 year 480 minute winter 8.091 3.218
2 year 600 minute summer 9.884 2.704
2 year 600 minute winter 6.754 2704
2 year 720 minute summer 8.723 2.338
2 year 720 minute winter 5.863 2.338
2 year 960 minute summer 7.028 1.851
2 year 960 minute winter 4.656 1.851
2 year 1440 minute summer 4.964 1.330
2 year 1440 minute winter 3.336 1.330
2 year 2160 minute summer 3.482 0.962
2 year 2160 minute winter 2.400 0.962
2 year 2880 minute summer 2.877 0.771
2 year 2880 minute winter 1.933 0.771
2 year 4320 minute summer 2.203 0.576
2 year 4320 minute winter 1.450 0.576
2 year 5760 minute summer 1.857 0.475
2 year 5760 minute winter 1.202 0.475
2 year 7200 minute summer 1.624 0.414
2 year 7200 minute winter 1.048 0.414
2 year 8640 minute summer 1.463 0.373
2 year 8640 minute winter 0.944 0.373
2 year 10080 minute summer 1.347 0.344
2 year 10080 minute winter 0.869 0.344
30 year 15 minute summer 249,213 70.519
30 year 15 minute winter 174.886 70.519
30 year 30 minute summer 162.769 46.058
30 year 30 minute winter 114,224 46.058
30 year 60 minute summer 108.534 28.682
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Rainfall

Event Peak Average

Intensity  Intensity

(mm/fhr) (mm/hr)

30 year 60 minute winter 72.107 28.682
30 year 120 minute summer 69.182 18.283
30 year 120 minute winter 45.963 18.283
30 year 180 minute summer 53.300 13.716
30 year 180 minute winter 34.646 13.716
30 year 240 minute summer 41.875 11.066
30 year 240 minute winter 27.820 11.066
30 year 360 minute summer 31.281 8.050
30 year 360 minute winter 20.334 8.050
30 year 480 minute summer 24.048 6.355
30 year 480 minute winter 15.977 6.355
30 year 600 minute summer 19.267 5.270
30 year 600 minute winter 13.165 5.270
30 year 720 minute summer 16.842 4.514
30 year 720 minute winter 11.319 4,514
30 year 960 minute summer 13.395 3.527
30 year 960 minute winter 8.873 3.527
30 year 1440 minute summer 9.265 2483
30 year 1440 minute winter 6.227 2.483
30 year 2160 minute summer 6.349 1.755
30 year 2160 minute winter 4.375 1.755
30 year 2880 minute summer 5.145 1.379
30 year 2880 minute winter 3458 1.379
A0 year 4320 minute summer 3.807 0.995
30 year 4320 minute winter 2.507 0.995
30 year 5760 minute summer 3.121 0.799
30 year 5760 minute winter 2.020 0.799
30 year 7200 minute summer 2.665 0.680
30 year 7200 minute winter 1.720 0.5680
30 year 8640 minute summer 2.352 0.5600
30 year 8640 minute winter 1.518 0.600
30 year 10080 minute summer 2.126 0.542
30 year 10080 minute winter 1.372 0.542
100 year 15 minute summer 315.868 89,380
100 year 15 minute winter 221.662 89.380
100 year 30 minute summer 207.868 58.819
100 year 30 minute winter 145.872 58.819
100 year 60 minute summer 139458 36.855
100 year 60 minute winter 92.653 36.855
100 year 120 minute summer 87.770 23.195
100 year 120 minute winter 58.312 23.195
100 year 180 minute summer 67.647 17.408
100 year 180 minute winter 43.972 17.408
100 year 240 minute summer 53.284 14.081
100 year 240 minute winter 35.400 14.081
100 year 360 minute summer 40.031 10.301
100 year 360 minute winter 26.021 10.301
100 year 480 minute summer 30.952 8.180
100 year 480 minute winter 20.564 8.180
100 year 600 minute summer 24.893 6.809
100 year 600 minute winter 17.008 6.809
100 year 720 minute summer 21.810 5.845
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Rainfall

Event Peak Average

Intensity  Intensity

{mm/fhr) (mm/hr)

100 year 720 minute winter 14.658 5.845
100 year 960 minute summer 17.366 4573
100 year 960 minute winter 11.504 4573
100 year 1440 minute summer 11.986 3.213
100 year 1440 minute winter 2.056 3.212
100 year 2160 minute summer 2.131 2.247
100 year 2160 minute winter 5.602 2.247
100 year 2880 minute summer 6.517 1.747
100 year 2880 minute winter 4,380 1.747
100 year 4320 minute summer 4718 1.234
100 year 4320 minute winter 3.107 1.234
100 year 5760 minute summer 3.795 0.971
100 year 5760 minute winter 2.456 0.971
100 year 7200 minute summer 3.192 0.814
100 year 7200 minute winter 2.060 0.814
100 year 8640 minute summer 2.780 0.709
100 year 8640 minute winter 1.794 0.709
100 year 10080 minute summer 2.486 0.634
100 year 10080 minute winter 1.604 0.634
100 year +40% CC 15 minute summer 442,216  125.132
100 year +40% CC 15 minute winter 310.327  125.132
100 year +40% CC 30 minute summer 291.015 82.347
100 year +40% CC 30 minute winter 204.221 82.347
100 year +40% CC 60 minute summer 195.241 51.596
100 year +40% CC 60 minute winter 129.714 51.596
100 year +40% CC 120 minute summer 122 878 32473
100 year +40% CC 120 minute winter 21.637 32.473
100 year +40% CC 180 minute summer 94.705 24.371
100 year +40% CC 180 minute winter 61.561 24.371
100 year +40% CC 240 minute summer 74.597 19.714
100 year +40% CC 240 minute winter 49.561 19.714
100 year +40% CC 360 minute summer 56.043 14.422
100 year +40% CC 360 minute winter 36.429 14.422
100 year +40% CC 480 minute summer 43.333 11.452
100 year +40% CC 480 minute winter 28,790 11.452
100 year +40% CC 600 minute summer 34.850 9.532
100 year +40% CC 600 minute winter 23.812 9.532
100 year +40% CC 720 minute summer 30.535 8.184
100 year +40% CC 720 minute winter 20.521 8.184
100 year +40% CC 960 minute summer 24,313 6.402
100 year +40% CC 960 minute winter 16.105 6.402
100 year +40% CC 1440 minute summer 16.781 4,498
100 year +40% CC 1440 minute winter 11.278 4,498
100 year +40% CC 2160 minute summer 11.383 3.146
100 year +40% CC 2160 minute winter 7.843 3.146
100 year +40% CC 2880 minute summer 9.124 2.445
100 year +40% CC 2880 minute winter 6.132 2.445
100 year +40% CC 4320 minute summer 6.606 1.727
100 year +40% CC 4320 minute winter 4.350 1.727
100 year +40% CC 5760 minute summer 5.312 1.360
100 year +40% CC 5760 minute winter 3.438 1.360
100 year +40% CC 7200 minute summer 4468 1.140
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Rainfall

Event Peak Average

Intensity  Intensity

(mm/fhr) (mm/hr)

100 year +40% CC 7200 minute winter 2.884 1.140
100 year +40% CC 8640 minute summer 3.892 0.5993
100 year +40% CC 8640 minute winter 2.512 0.993
100 year +40% CC 10080 minute summer 3.480 0.288
100 year +40% CC 10080 minute winter 2.246 0.288
100 year +40% CC +10% A 15 minute summer 442.216  125.132
100 year +40% CC +10% A 15 minute winter 310.327 125132
100 year +40% CC +10% A 30 minute summer 291.015 82.347
100 year +40% CC +10% A 30 minute winter 204.221 82.347
100 year +40% CC +10% A 60 minute summer 195.241 51.596
100 year +40% CC +10% A 60 minute winter 129.714 51.596
100 year +40% CC +10% A 120 minute summer 122.878 32473
100 year +40% CC +10% A 120 minute winter 81.637 32.473
100 year +40% CC +10% A 180 minute summer 94.705 24371
100 year +40% CC +10% A 180 minute winter 61.561 24371
100 year +40% CC +10% A 240 minute summer 74.597 19.714
100 year +40% CC +10% A 240 minute winter 49,561 19.714
100 year +40% CC +10% A 360 minute summer 56.043 14.422
100 year +40% CC +10% A 360 minute winter 36.429 14.422
100 year +40% CC +10% A 420 minute summer 43.333 11.452
100 year +40% CC +10% A 420 minute winter 28.790 11.452
100 year +40% CC +10% A 600 minute summer 34.850 9.532
100 year +40% CC +10% A 600 minute winter 23.812 9.532
100 year +40% CC +10% A 720 minute summer 30.535 8.184
100 year +40% CC +10% A 720 minute winter 20.521 5.184
100 year +40% CC +10% A 960 minute summer 24,313 6.402
100 year +40% CC +10% A 960 minute winter 16.105 6.402
100 year +40% CC +10% A 1440 minute summer 16.781 4.498
100 year +40% CC +10% A 1440 minute winter 11.278 4.498
100 year +40% CC +10% A 2160 minute summer 11.383 3.146
100 year +40% CC +10% A 2160 minute winter 7.843 3.146
100 year +40% CC +10% A 2880 minute summer 9.124 2.445
100 year +40% CC +10% A 2880 minute winter 6.132 2.445
100 year +40% CC +10% A 4320 minute summer 6.606 1727
100 year +40% CC +10% A 4320 minute winter 4.350 1.727
100 year +40% CC +10% A 5760 minute summer 5.312 1.360
100 year +40% CC +10% A 5760 minute winter 3.438 1.360
100 year +40% CC +10% A 7200 minute summer 4.468 1.140
100 year +40% CC +10% A 7200 minute winter 2.884 1.140
100 year +40% CC +10% A 8640 minute summer 3.892 0.993
100 year +40% CC +10% A 8640 minute winter 2.512 0.993
100 year +40% CC +10% A 10080 minute summer 3.480 0.888
100 year +40% CC +10% A 10080 minute winter 2.246 0.888
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Node Event us Peak Level Depth Inflow  Node Flood Status
Node (mins) {m) {m) (Ifs) Vol (m?) (m?3)
15 minute summer SW1 10 23961 0.061 14.1 0.1695 0.0000 OK
15 minute summer SW2 11 23.322 0.072 281 0.1977 0.0000 OQOK
15 minute summer SW3 11 22764 0114 68.8 0.4116 0.0000 OCK
15 minute summer S5W4 11 22456 0.106 82.7 0.3320 0.0000 OK
15 minute summer SW5 11 21918 0.118 96.6 0.4272 0.0000 OK
15 minute summer SW6 11 21611 0211 1106 0.7621 0.0000 OK
15 minute summer SW7 11 20975 0225 1234 0.8413 0.0000 OK
15 minute summer SW8 10 23946 0.056 141 0.1582 0.0000 O©QK
15 minute summer SW9 10 23.702 0.062 28.0 0.1697 0.0000 O©OK

600 minute winter  BASIN 600 20.862 0.168 16.0 188.8043 0.0000 OK

Link Event us Link DS  Outflow Velocity Flow/Cap Link Discharge
(Outflow) Node Node (1/s) (m/s) Vol (m?® Vol (m?)

15 minute summer SW1 1 SW2 14.0 0.920 0.040 0.5343

15 minute summer SW2 2 SW3 27.7 1.654 0054  1.1715

15 minute summer SW3 3 SW4 69.2 1.968 0.087 1.3009

15 minute summer  SW4 4 SW5 23.1 2.300 0.078 1.4106

15 minute summer  SW5 5 SW6 97.1 1.553 0.099 2.1000

15 minute summer  SWe & SW7 109.9 1371 0.289 2.6766

15 minute summer  SW7 7 BASIN 123.0 1.404 0.323 2.4684

15 minute summer SWE g SW9 139 1.224 0.030 0.2395

15 minute summer SW9 9 SW3 276 1.899 0.026 0.6138

600 minute winter  BASIN  Orifice 1.7 71.0
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Node Event us Peak Level Depth Inflow  Node Flood Status
Node (mins) {m) {m) (1/s) Vol {m?) (m?3)
15 minute summer SW1 10 24000 0.100 35.6 0.2772 0.0000 QK
15 minute summer SW2 10 23.865 0.115 70.9 03189 0.0000 OK
15 minute summer SW3 10 22,842 0192 1745 0.6944 0.0000 OK
15 minute summer S5W4 10 22526 0176 2089 0.6359 0.0000 OK
15 minute summer SW5 11 22019 0219 2446 0.7913 0.0000 QK
15 minute summer SW6 11 21761 0361 280.7 1.3078 0.0000 OK
600 minute winter  SW7 600 21.190 0.440 28.8 1.6437 0.0000 OK
15 minute summer SW8 10 23.982 0.092 356 0.2574 0.0000 O©OK
15 minute summer SW9 10 23.739 0.099 70.8 0.2733 0.0000 O©CK

600 minute winter  BASIN 600 21190 0.496 31.5 397.7379 0.0000 OK

Link Event us Link DS  Outflow Velocity Flow/Cap Link Discharge
(Outflow) Node Node (1/s) (m/s) Vol (m?® Vol (m?)

15 minute summer SW1 1 SW2 353 1.139 0.100 1.0858

15 minute summer SW2 2 SW3 70.2 2.146 0.138  2.2907

15 minute summer SW3 3 SW4 1748 2411 0.219 2.7063

15 minute summer  SW4 4 SW5 210.7 2.635 0.198 3.1449

15 minute summer  SW5 5 SW6 246.8 1.829 0.251 44582

15 minute summer  SWe & SW7 2815 1.737 0.739 5.3580

15 minute summer  SW7 7 BASIN 3146 1.779 0.826 4.9630

15 minute summer SWE g SW9 a5.2 1.565 0.076 0.4734

15 minute summer SW9 9 SW3 70.1 2.455 0.066 1.2052

600 minute winter  BASIN  Orifice 2.1 86.9
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Mode Event

15 minute summer
15 minute summer
15 minute summer

us Peak Level
Node (mins) (m)
SW1 10 24.015
SwW2 10 23.881
SW3 10 22871

15 minute summer SW4a 10 22553
15 minute summer SW5 11 22.062
15 minute summer SWe 11 21.821
960 minute summer  SW7 975 21.370
15 minute summer SWE 10 23.994
15 minute summer SW9 10 23.753

960 minute summer  BASIN 975 21370

Link Event

(Outflow)
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
960 minute summer

us Link D5
MNode MNode
SwWi1 1 SW2
SW2 2 SW3
SW3 3 SWia
Swia 4 SW5
SW5 5 SWe
SWe 6 SW7
SW7 7 BASIN
SW8a 8 SWa
SwWo 9 SW3
BASIN  Orifice

Depth Inflow Node Flood Status
(m)  (Ifs) Vol (m?) (m?)
0.115 451 0.3166 0.0000 OK
0.131 89.8 0.3630 0.0000 OK
0221 2211.7 0.28006 0.0000 OK
0.203 265.6 0.7356 0.0000 OK
0.262 3101 0.9494 00000 OK
0.421 356.0 1.5248 0.0000 OK
0.620 378 23132 0.0000
0.104 451 0.2628 0.0000 OK
0.113 89.7 0.2102 0.0000 OK
0.676 413 526.6974 0.0000 OK
Outflow Velocity Flow/Cap Link Discharge
(1/s) (m/s) Vol (m?*) Vol (m?%)
44.7 1.198 0.127 1.3082
85.0 2.286 0.175 2.7265
2216 2.519 0.278 3.2990
267.1 2.689 0.251 3.9360
313.0 1.287 0.318 5.4443
3571 1.838 0.938 6.4072
398.7 1.876 1.047 5.9698
44.6 1.662 0.096 0.5651
89.0 2612 0.084 1.4373
23 1323
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Mode Event

us Peak Level
Node (mins) (m)

15 minute summer SW1 10 24.039
15 minute summer SW2 10 23,909
15 minute summer SW3 10 22,923
15 minute summer SW4a 10 22.604
15 minute summer SW5 10 22143
15 minute summer SWe 11 21973
960 minute summer  SW7 975 21.685
15 minute summer SWE 10 24.01e
15 minute summer SW9 10 23775

960 minute summer  BASIN 975 21671

Link Event

(Outflow)
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
960 minute summer

us Link DS

MNode MNode
SwWi1 1 SW2
SW2 2 SW3
SW3 3 SWia
Swia 4 SW5
SW5 5 SWe
SWe 6 SW7
SW7 7 BASIN
SW8a 8 SWa
SwWo 9 SW3
BASIN  Orifice

Depth Inflow Node
(m) (1/s) Vol (m?)

Flood
(m?)

0.139 63.1 0.3847 0.0000 OK
0.159 125.7 0.4380 0.0000 OK
0.273 3111 0.9889 0.0000 OK
0.254 3729 0.9198 0.0000 OK
0343 4343 1.2416 0.0000 OK
0573 4991 2.0733 0.0000 OK
0.935 531 3.4909 0.0000

0.126 63.1 0.3532 0.0000 OK
0.135 125.6 0.3726 0.0000 OK
0.977 63.3 767.0258 0.0000 OK

Outflow Velocity Flow/Cap

(I/s) (m/s)

62.6  1.283 0.177
1246  2.496 0.245
3100  2.660 0.389
3741 2716 0.351
4390  1.934 0.446
499.4 1938 1.312
559.8  2.039 1.470

62.5  1.807 0.135
124.7  2.847 0.117

26

Status

Link Discharge

Vol (m?)
1.7101
3.5075
44121
5.4633
7.2830
8.4251
7.3800
0.7278
1.8463

Vol (m?)

148.3
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15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
960 minute winter
15 minute summer
15 minute summer
960 minute winter

Link Event

(Outflow)
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
960 minute winter

us Peak Level

Node (mins) (m)

SW1 10 24.047
SW2 10 23.917
SW3 10 22941
SWw4a 10 22.622
SWS 11 22.165
SWe 11 22.025
SW7 45 21.776
SWa 10 24.023
SWa 10 23.783

BASIN 945 21.764

Depth Inflow Node
(m)  (i/s) Vol (m?)

Flood
m?)

0.147 69.4 0.4218 0.0000 OK
0.167 138.2 0.4789 0.0000 OK
0.291 3424 1.0757 0.0000 OK
0272 4103 1.0055 0.0000 OK
0365 4775 1.3488 0.0000 OK
0.625 5473 2.3106 0.0000

1.026 514 3.9228 0.0000

0.133 69.4 0.3866 0.0000 OK
0.143 1381 0.4072 0.0000 OK
1.070 69.0 846.9742 0.0000 OK

us Link DS  Outflow Velocity Flow/Cap

Node MNode
SWi1 1 SwW2
SW2 2 SW3
SW3 3 Sw4
SWw4a 4 SW5S
SW5 5 SWe
SWe 6 SW7
SW7 7 BASIN
SWE g SWo
SWa 9 SW3
BASIN  Orifice

(I/s)  (mfs)

68.9 1.308 0.195
137.1 2.557 0.269
341.0 2.694 0.427
411.3 2.751 0.386
481.1 1.946 0.489
549.8 2.021 1.444
617.6 2.208 1.622

68.7 1.850 0.149
137.2 2917 0.129
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Link Discharge

Val (m?)
1.8465
3.7697
4.8019
5.8930
7.6068
8.6674
7.5127
0.7822
1.9838

Vol (m?)

153.2

Flow+ v9.0 Copyright © 1988-2021 Causeway Software Solutions Limited




Basin Maintenance

Maintenance Required action Frequency
schedule
Regular Remowal of litter and o nthly
maintenance debriz=
Cut grass Half yearly

IWanage other vegetation

iWonthly then as required

In=pect and clear inlets, o nthly
outlets, overflows etc
Inzpect and repair banks, | Mo nthly

pipes, headwall= etc

In=pect inlet = and basin
for zilt accumulation

fonthly until able to establizh the required =ilt
removal frequency, then in accordance with
establizhed frequency

Manage wvegetation in
wetter areas {micro-pools
etc)

Annually or as established by ecologizt/landzcape
architect

Tidy dead growth

Annually {as per growing seazon]

Remove ediment fram Annually
traps forebays etc
Dccasional Reczeed A reguired.

maintenance

Frune adjacent trees

Every 2 years, or as otherwize advized

Silt remowval

Every 5 years {depending on the requirement far
reg ular maintenance)

Remedial
actions

Repair erosion ar other Az required
darmage
Repair inlets, outlet= and | A= required

overflows

{Based on adwicein CIRIA C753)

Cannon Consulting Engineers




Filter Drain Maintenance

maintenance

Maintenance Required action Frequency
schedule
Regular Litter and debriz rermowval tWonthly, as required

In=pect =urface, inlet and outlets and controls for
waterlogging/pooling, =ilt build up/dogs, and
darmage

hWonthly

In=pect pre-treatment systems, inlets, perforated
pipes for =ilt {to establish the required =ilt remowval
regirme]

& rmaonthly

Remowve =ilt

& monthly or a= reguired
{cee above]

Remedial
actions

Remove/control tree roots should they threaten
the filter drain

A= reguired.

Replace and/or clean geotextiles, stone filter layer
from areas which demonstrate high pollution
loads

Five yearly, or as required
{establizhed via
in=pection).

Clear perforated pipes of any blockages

A= reguired.

{Based on advicein CIRIA CF53)

Cannon Consulting Engineers




