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1. Introduction

JDL have been appointed by Welford Care to produce a Flood Risk Assessment and
Sustainable Drainage Strategy for the proposed extension of the existing Mavern House Care
Home and associated hardstanding works.

2. Site Description
2.1.Site location & description

The site is located to the north west of Melksham in Shaw, accessed from the B3353 Corsham
Road with approximate OS coordinates of 388723,165793. The existing site is comprised of
the existing care home, which is a collection of buildings of various ages, and associated
hardstand and externals. The existing layout is shown on the topographical survey included in
Appendix A.
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Figure 1.1 — Site location plan

2.2.Geology & Hydrogeology

Geological mapping indicates that the underlying bedrock comprises Oxford Clay Formation
Mudstone, with no superficial deposits, but to the north and east having the same bedrock but
with superficial River Terrace Deposits.

The LandIS database categorises the upper soils as slowly permeable seasonally wet slightly
acid but base-rich loamy and clayey soils with impeded drainage.
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Hydrogeology is characterised as Kellaways Formation and Oxford Clay Formation
(Undifferentiated) which are rocks with essentially no groundwater.

3. National Planning Policy Framework

In March 2012, the Department of Communities and Local Government published the National
Planning Policy Framework document (NPPF) which provides guidance on how flood risk
should be assessed during the planning and development process. The main Framework is
supplemented by a technical guidance document (“Planning Practice Guidance” - PPG) which
advises specifically with respect to flooding. The most critical aspects are extracted below.

Zone 1 Land having a less than 1 in 1,000 annual probability of river or sea
Low flooding.
Probability (Shown as ‘clear’ on the Flood Map — all land outside Zones 2 and 3)
Zone 2 Land having between a 1in 100 and 1 in 1,000 annual probability of river
Medium flooding; or
Probability Land having between a 1 in 200 and 1 in 1,000 annual probability of sea
flooding.
(Land shown in light blue on the Flood Map)
Zone 3a Land having a 1 in 100 or greater annual probability of river flooding; or
High Land having a 1 in 200 or greater annual probability of sea flooding.
Probability (Land shown in dark blue on the Flood Map)
Zone 3b This zone comprises land where water has to flow or be stored in times of
The flood.
Functional Local planning authorities should identify in their Strategic Flood Risk
Floodplain Assessments areas of functional floodplain and its boundaries accordingly,

in agreement with the Environment Agency.
(Not separately distinguished from Zone 3a on the Flood Map)

Table 3.1 Flood Zone Classification (Gov.uk)

Essential Infrastructure

e Essential transport infrastructure (including mass evacuation routes) which must cross the
area at risk.

e Essential utility infrastructure which must be located in a flood risk area for operational
reasons, including electricity generating power stations and grid and primary substations;
and water treatment works that need to remain operational in times of flood.

e Wind turbines.

Highly Vulnerable
¢ Police stations, ambulance stations and fire stations and command centres and
telecommunications installations required to be operational during flooding.
Emergency dispersal points.
Basement dwellings.
Caravans, mobile homes and park homes intended for permanent residential use.
Installations requiring hazardous substances consent. (Where there is a demonstrable
need to locate such installations for bulk storage of materials with port or other similar
facilities, or such installations with energy infrastructure or carbon capture and storage

Page 4 of 22




installations, that require coastal or water-side locations, or need to be located in other high
flood risk areas, in these instances the facilities should be classified as “essential
infrastructure”).

More Vulnerable

Hospitals.

Residential institutions such as residential care homes, children’s homes, social services
homes, prisons and hostels.

Buildings used for dwelling houses, student halls of residence, drinking establishments,
nightclubs and hotels.

Non-residential uses for health services, nurseries and educational establishments.
Landfill and sites used for waste management facilities for hazardous waste.

Sites used for holiday or short-let caravans and camping, subject to a specific warning and
evacuation plan.

Less Vulnerable

Police, ambulance and fire stations which are not required to be operational during
flooding.

Buildings used for shops, financial, professional and other services, restaurants and cafes,
hot food takeaways, offices, general industry, storage and distribution, non—residential
institutions not included in “more vulnerable”, and assembly and leisure.

Land and buildings used for agriculture and forestry.

Waste treatment (except landfill and hazardous waste facilities).

Minerals working and processing (except for sand and gravel working).

Water treatment works which do not need to remain operational during times of flood.
Sewage treatment works (if adequate measures to control pollution and manage sewage
during flooding events are in place).

Water Compatible

Flood control infrastructure.

Water transmission infrastructure and pumping stations.

Sewage transmission infrastructure and pumping stations.

Sand and gravel working.

Docks, marinas and wharves.

Navigation facilities.

Ministry of Defence installations.

Ship building, repairing and dismantling, dockside fish processing and refrigeration and
compatible activities requiring a waterside location.

Water-based recreation (excluding sleeping accommodation).

Lifeguard and coastguard stations.

Amenity open space, nature conservation and biodiversity, outdoor sports and recreation
and essential facilities such as changing rooms.

Essential ancillary sleeping or residential accommodation for staff required by uses in this
category, subject to a specific warning and evacuation plan.
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Flood Zones Flood Risk Vulnerability Classification

Key:

Essential Highly More Less Water
infrastructure | vulnerable vulnerable | vulnerable |compatible
Zone 1 v v v v v
Zone 2 Exception
v Test required v v
Zone 3at | Exception Exception
Test required | X Test v v
T required
Zone 3b * | Exception
Test required X X X v

Table 3.2 Flood Zone and Flood Risk Vulnerability Compatibility (Gov.uk)

v Development is appropriate

X Development should not be permitted.
Notes to table 3:

This table does not show the application of the Sequential Test which should be applied
first to guide development to Flood Zone 1, then Zone 2, and then Zone 3; nor does it
reflect the need to avoid flood risk from sources other than rivers and the sea;

The Sequential and Exception Tests do not need to be applied to minor

developments and changes of use, except for a change of use to a caravan, camping or

chalet site, or to a mobile home or park home site;

Some developments may contain different elements of vulnerability and the highest
vulnerability category should be used, unless the development is considered in its
component parts.

T In Flood Zone 3a essential infrastructure should be designed and constructed to
remain operational and safe in times of flood.

* In Flood Zone 3b (functional floodplain) essential infrastructure that has to be there
and has passed the Exception Test, and water-compatible uses, should be designed
and constructed to:

remain operational and safe for users in times of flood;

result in no net loss of floodplain storage;

not impede water flows and not increase flood risk elsewhere.
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4. Flood Risk

4.1.Introduction
The NNM (New National Modelling that has been produced as part of the Environment
Agency's new National Flood Risk Assessment (NaFRA2)) data available from Gov.uk has
been used for the appraisal of flood risk throughout the site.

4.2.Flood Zone

The Flood Zoning data for the present and future cases are shown in the figures below.
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Figure 4.1 — Flood Zone Map (Current)
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This shows that the site is entirely within Flood Zone 1, and this is also retained in the future
case modelling for the 2070-2125 epoch.

Flood Zone 2 is close to the site boundary in the north eastern corner, however this is the
location of the existing watercourse which from the topographical survey is noted to be at least
1.0m below the existing building FFL.

4.3.Fluvial\Tidal

There are also flood risk maps available through Gov.uk which should be a graphical
representation of the New National Model (NNM) which is the most recent modelling data
available for the site. The current and future cases are shown in the figures below from
combining the Environment Agency’s database against aerial mapping for the site in QGIS:
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This shows a very close correlation between the Flood Zoning data and the Risk of Flooding
datasets for the site, again with no flooding within the area of the site subject to development,
and the nearest extents being within the banks of the existing watercourse shown on the
topographical survey.

4.4.Surface Water

Surface water flood risk is noted on the gov.uk website, but it should be noted that this
mapping is indicative only and does not include formalised drainage networks including public
and private drainage, and culverted sections of watercourses etc. As such this mapping should
only be used to identify if there are unmapped watercourses or overland flow route which run
through the proposed development. This position is supported by the discussion in ‘What is the
Risk of Flooding from Surface Water map?’ by the Environment Agency noting that this
mapping and analysis cannot, and should not, be used to state explicit depths of flooding as
the modelling is too inaccurate. The mapping is shown on the figures below for current flood
risk and future flood risk for the period 2040-2060:

.n

Yearly chance of flooding

@ Flood area (extent)
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igure 4.5 - Surface water flood risk mapping current (Gov.'uk)

Page 10 of 22




Yearly chance of flooding
between 2040 and 2060

@ Flood area (extent)

. High chance
F Medium chance

Low chance

-.._ / " i ’ :: -_ : - u.‘ - -
‘.' : ¥ 5 et ‘ ‘ﬁ |
flood risk mapping 2040-2060 (Gov.uk)

The mapping shows that in the current situation there is a low risk of flooding to the south and
east outside of the extents of the proposed extension, and this rises to high in the future case.
This area, however, was subject to a previous extension application and includes SuDs
attenuation to manage the flows in this area up to, and including, the 1 in 100 plus climate
change event, and therefore there is no actual risk.

The mapping does not include the watercourse, but this is potentially due to the resolution of
the underlying LiDAR mapping using a 2.0m DEM grid square. Further details are provided
below regarding flow accumulation analysis.

The 2040 — 2060 mapping indicates a slight increase in flood extents in the local area, but no
increase across the proposed development area.

A flow accumulation analysis has been undertaken on the existing 1.0m grid Environment
Agency LIiDAR DEM as shown in the figure below. This is similar to the risk of surface water
flooding modelling and shows the general drainage paths across the full site and the wider
area, and this demonstrates that the area of the proposed works is upstream of the wider area,
being bounded by the existing building to the west and north, with the area flowing to the east.
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.

Flow accumulation (blue)
i and channels (yellow line)

Figure4 - Srfacewter oerlad flow paths

The proposed development also includes a new SuDs system to manage the flows for all
events up to, and including, the 1 in 100 year climate change event and therefore this reduces
the risk to the wider area.

4.5.Reservoirs

The Gov.uk website notes the location as being unlikely to experience reservoir flooding, in
both wet and dry conditions.

4.6.Public and Private Sewers

From the previous development of the care home to the south the existing drainage was
surveyed and modified and this provides the current records of the drainage across the site.

The Wessex Water mapping in Appendix D notes that there is an adopted 100mm diameter
foul sewer which crosses the existing car park to the east and around the northern edge of the
adjacent The Vicarage and into the 225mm diameter combined sewer flowing south under
Corsham Road.

There are private drains noted as connecting in from the care home on the Wessex Water
plans, and these are shown on the original topographical survey with a series of 100mm
diameter foul pipes connecting to the public foul sewer to the east, and spurs of surface water
noted as heavily silted.
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4.7.Historic Flooding

The Environment Agency OpenData historical flooding database includes recorded flood
events on the site or in the local area:

b4

igure 4.8 — Historic Flood Extents

This shows flooding broadly in line with the modelling of flooding around the South Brook, and
therefore no unidentified risk to the proposed development. There is an isolated patch of
flooding around The Vicarage but this is highly localised to that property only, and as per the
flow accumulation modelling this is downstream from the proposed development and therefore
the new SuDs system will reduce the risk.

4.8.Groundwater
The Gov.uk website notes the location as being a location outside of a groundwater flood alert
area. The soils information also notes the relatively impermeable materials and lack of
appreciable aquifers in the area. Therefore, flood from groundwater is considered to be very
low.

4.9.0ther Sources
No other sources of potential flooding have been identified.

4.10. Sequential Test
The Sequential Test is a broad initial planning check on the suitability of a site with the aim of

driving development preferentially towards the areas of lowest flood risk first, before allowing
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development to be undertaken in locations of higher risk. This search is independent of
ownership and just considers all sites within the local area (technically area as defined by the
Local Authority) which are ‘reasonably available’.

As the site is located within Flood Zone 1, and at low risk of flooding from all sources, all
developments types are permitted and so a Sequential Test would not be required.

4.11. Exception Test
As the Sequential Test is not required the Exception Test is also not required.
4.12.Flood Risk Conclusions

Based on the above the proposed development is does not appear to be at significant risk of
flooding from any source. Portions of the wider site are at risk of surface water flooding but this
flood is based upon existing grounds levels, rather than flows coming into the site, and does
not take into account the presence of existing drainage systems.

The Flood Map for Planning indicates that the site is situated within Flood Zone 1, which is
suitable for all forms of development.

5. SuDs Strategy
5.1.Existing surface water drainage

The site is current discharging at brownfield rates to the local private surface water sewer, and
as overland flows to the watercourse. As the existing surface water drainage is a combination
of RWPs to ground, surface water and combined networks the surface water runoff has been
calculated using the Building Regulations Part H value of 0.014 I/sec over a total area of 385m?
giving 5.4l\s.

Greenfield runoff rates have also been determined using FEH22 data for the site, and due to
the size of the development these have been reported as unit rates:

e Qx=6.1l/s/ha

e Qvar=6.91/s/ha
e Q3 =13.8l/s/ha
e Q100 =16.81/s/ha

5.2.Proposed surface water drainage

In accordance with best practice, the proposed drainage system will not increase the likelihood
of flooding to the site and surrounding area over its pre-development condition.

Infiltration is the first consideration for surface water discharge under the Building Regulations
hierarchy. However, due to the urban location of the proposed development, and the soils
information noting clays soakaways are not viable for the development.

There is a watercourse to the north east of the developed area and therefore this will be used
as the receptor of flows. From the flow accumulation analysis above this is a current receptor
of the overland flows in the local area.
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The development from a drainage perspective is split into two components. There is the main
area to the east with the minor extension and revisions to the external hard landscaping, but
also an infill extension to the centre of the main site, but south west of the main area of new
development.

The infill development is over an area of existing hardstanding and is over an existing line of
combined drainage. The nature of this infill, however, limits the potential options which can be
included locally to manage the flows from the new roof area. Therefore, on the basis of this
area of new roof being equivalent to the existing drained area in this location there is no
increase in the burden on the drainage locally. To provide a holistic solution areas of the
existing retained roof have been diverted into the new SuDs system which exceed the new
area of infill (154m? of existing roof against 23m? of infill roof).

Based on the existing discharge rate of 5.4/\s a betterment of 50% will be provided giving a
proposed discharge rate of 2.7\s. Climate change has been included for the 1 in 30 and 1 in
100 year events as 40% and 45% respectively in accordance with the Avon Bristol and North
Somerset Streams Management Catchment peak rainfall allowances.

Opportunities have been explored for the incorporation of source control features as part of the
SuDs design. The proposed access ramp needs to be very compact in design to include in the
design without a detrimental impact of the provision of parking. Therefore, there is insufficient
space to include local features without impeding access. However, part of the hardstanding is
being relaid in fully permeable construction with direct feeds from the local RWPs. The pipe
running under the hardstanding is also a filter drain providing water quality.

With the limited extents of the works the final pipe has also been included as a filter drain to
provide water quality treatment from the new and diverted RWPs to the rear of the new
staircase.

The main attenuation storage is provided in subbase replacement geocellular units under the
parking areas to the front of the site which provides access to a shared drainage asset.

The flow control will be a proprietary orifice plate in an inspection chamber with a leaf\debris
filter due to the small size of the opening. This will then outfall to the watercourse to the north
east subject to a Land Drainage Consent application.

The proposed layout and details are contained within Appendix C with the corresponding
calculations in Appendix B.

All new surface water drainage connections will be designed and constructed in accordance
with Building Regulations Part H.

5.3.Exceedance

The proposed development includes only minor variations on the existing levels, with the new
ramps still falling in the general direction of the flow accumulation modelling. The permeable
car parking also acts as an intercept of overland flows to reduce the potential generation.
Therefore, the exceedance routing will be retained as per the representation in figure 4.7
above.
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5.4.Water Quality

Water quality has been assessed in accordance with C753 The SuDs Manual Simple Index
Approach with the results included in Appendix B. This is for the infrequent change over car
park where the permeable hardstanding is sufficient as a single feature, and for the roofs the
minimum treatment route are the RWPs to the rear of the new stairs and these pass through a
filter drain prior to the new outfall, which is again sufficient as a single feature.

5.5.Maintenance

All proposed new drainage within the site boundaries will be the responsibility of the
landowner, who may vest it with a suitable management company. The existing Wessex Water
drainage is not being altered in the proposed and therefore this continues to reside with them
for maintenance.

The SuDs attenuation features will be designed to store water and attenuate it over a long
period of time, however if the attenuation is still full, or partly full, 48 hours after the end of a
rainfall event this should be investigated immediately as it may indicate a failure, or partial
failure, within the network.

Action Frequency Responsibility
As Built. Once construction of Once Main contractor
drainage network has been
completed a CCTV survey should
be undertaken to detect and
defects which should be rectified to
the original design.

Pipe and chambers. Visual Annually (or directly Homeowner on

inspection of chambers, and following an extreme | plot, public house

clearance of any deleterious storm event) where not shared,

materials. Inspection of inlet and otherwise

outlet. management
company unless

If any blockages are detected an Remedial action adopted

inspection of the connecting
pipework should be undertaken to
determine potential causes.

Attenuation Tanks. Visual Quarterly (or directly | Management
inspection of upstream silt following an extreme | company
trap\catchpit chamber, cleansing of | storm event)
sump and removal or silt to be
undertaken as required.

Where the tank is not functioning
correctly this may indicate an issue | Remedial action
with the connecting rainwater
diffuser units which should then be
replaced.

Page 16 of 22




Flow Control (orifice). Visual Quarterly (or directly | Management
inspection of the chamber. Check | following an extreme | company
operation and condition of storm event)
filter\bypass. Cleansing of sump
and removal of silt to be
undertaken as required.

Permeable subbase. Visual Biannually (or directly | Management
inspection of connecting chamber | following an extreme | company
(only need to inspect one per storm event)

extent of permeable subbase),
cleansing of sump and removal of
silt to be undertaken as required.

Inspection of inlets\outlets to Remedial action
ensure no debris build-up and
removal of any deleterious
materials.

Remedial action
Where the subbase is not
functioning correctly this may
indicate an issue with the
connecting filter drain which should
then be replaced.

Ponding on surface without high
water in chambers may indicate
upper geotextile is clogged and

needs to be replaced.

6. Foul

Foul flows from the site will be very low with only a negligible change in the flow from the
formation of the new rooms.

The existing drainage flows to the public foul sewer to the east, and as part of accommodating
the new works minor diversions of the existing foul system will be included around the new
ramped access.

7. Conclusions

The site is noted as being wholly within Flood Zone 1 with this being mirrored by the risk
mapping. Surface water flood risk does indicate some areas of flood risk associated with the
wider site, but these are generally in locations where previous development has provided a full
SuDs solution.

Overland flow routes are to the north east and these are retained in the proposals due to there
being very minor level changes. The new SuDs system will intercept some of these flows
diverting them to the watercourse which will reduce the flood risk to the neighbouring The
Vicarage.
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A proposed SuDs scheme has been included which reduces the discharge rate to a minimum
maintainable flow of 2.7 I/s. This flow restriction applies to all events including the 1 in 100 year
plus 45% climate change event for the Avon Bristol and North Somerset Streams Management

Catchment peak rainfall allowances. This provides a significant betterment over the existing
discharge rates and maintain the existing outfall.
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Appendix A:
Topographical Survey
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Notes

Utilities may continue outside of the survey area. Any paint marks outside of the area are for
investigative purposes only and may not represent the full extent of the sub-surface utilities.

Only sub-surface utility information is provided. Above ground utility information may be shown
where it assists with positional referencing

Where logic indicates a utility exists but which cannot be positively confirmed with the
technology, an assumed route (AR) is recorded.

ClearView Surveys does not procure statutory or private source utility information (Unless
requested at time of order) as part of its detection service nor does it record any such
information in a utility survey unless otherwise requested. Statutory plans should be consulted
to supplement this survey.

Vertical & Horizontal Position - Vertical position (depth) is indicative to the top of the
utility/feature and is recorded as DTS (depth to top of service) and should not be taken as
exact. Where depth information from the technology is unclear, depth is not shown. Drains
may have been detected using threading and the depth indicated could be between the top
and the bottom of the drain. Horizontal position is indicative to the centre of the utility/feature
and should not be taken as exact.

Warranty - Biodegradable paints are used to mark-out the position of the utilities. Before long
paint markings may become illegible depending on ground, weather and traffic conditions. No
warranty is given in respect of the durability of the paint markings and that they are a complete
representation of the sub-surface utilities therefore this drawing should be used as the primary
reference for the survey results.

This drawing does not provide an absolute representation of the sub-surface. Utilities have
been detected using non-invasive technologies only and the performance can be adversely
affected by ground, weather and site conditions outside of ClearView Surveys control therefore
some utilities may be undetectable. While ClearView Surveys uses reasonable endeavours to
detect all utilities, it does not warrant that 100% detection will be achieved and that
approximate depth penetration of the technologies will be greater than two metres.

Sewer and manhole details shown on this drawing have been obtained by observation and
measurement from the surface and as such cannot be guaranteed. Where precise sewer
details will be critical to the project design ClearView Surveys would recommend that entry into
the chamber be undertaken using a specialist team, appropriately qualified for confined space
entry. These teams can be supplied on request.

Irrespective of the information provided by a utility survey and statutory plans,
excavation work should be undertaken with extreme caution and in accordance with
HSE Guidelines - HSG47 Avoiding Danger from Underground Services

Additional Notes:

The correct identification of the utility types can not be 100% guaranteed,
therefore these should be independently verified prior to use in any design
or building works.

All pipe diameters and levels are assumed to be correct, but due to non
entry of the inspection chambers, these should be verified before any
works commence.

All utility depths are in metres.

All pipe/duct sizes are in millimeters.

Information provided should not be altered. It should not be used for any
purpose other than for which it was intended and should not be issued to
other parties without prior agreement of ClearView Surveys.

All dimensions should be checked on site before any
fabrication,construction or excavation.

CCTV Drainage Pipe positions are indicative only and are in an
approximate position.

Base Topo Supplied By Client. Accuracy of this cannot be guaranteed as
it was not undertaken by ClearView Surveys.

Key:

STREET FURNITURE LEVELS & DEPTHS INSPECTION CHAMBERS
BB Belisha Beacon A Approximate AC Access Cover
BL Basement Light BD Back Drop Depth BH Borehole
Bin Litter Bin BDL Back Drop Level cDC Concrete Drainage Channel
BO Bollard Ccb Chamber Depth EIC Electric Inspection Cover
BS Bus Stop CL Cover Level ER Earth Rod
CPO Concrete Post DPC Damp Proof Course FWIC  Foul Water Inspection Cover
EC Electric Cupboard EL Eaves Level FWPS  Foul Water Pumping Station
EFP Electric Feeder Pillar FFL Finished Floor Level FH Fire Hydrant
EP Electric Pole FRL Flat Roof Level GIC Gas Inspection Cover
FB Flower Bed IBDL  Intenal Back Drop GM Gas Meter
FHM  Fire Hydrant Marker 1D Invert Depth GV Gas Valve
FL Flood Light IL Invert Level G Gully
FP Flag Pole 0D OutetDepth Ic Inspection Cover
FPO  Fence Post oL Outet Level KI Kerb Inlet
B Junction Box PWL Parapet Wall Level LHP London Hydraulic Power
GB  GritBox RL Ridge Level MDC  Metal Drainage Channel
GMK  Gas Marker Post S Sump Depth MW Monitoring Well
GPO  Gate Post SFD Soffit Depth NFI No Further Information
B0 lluminated Boliard SFL SofftLevel RE  Rodding Eye
LH Lamp Hole Sitk SitLevel SDIC  Service Duct Inspection Cover
LP Lamp Post S Sump Level sV Stop Valve
PO Lockable Post SSL Stuclural Slablevel  SWCP  Surface Water Catch Pit
MK Marker TFL Top Of Fence Level SWIC  Surface Water Inspection Cover
MPO  Metal Post THL  Threshold Level SWSA  Surface Water Soakaway
NP Name Plate TWL Top Of Wall Level TCIC  Traffic Control Inspection Cover
PB Post Box WL Water Level TIC  Telecom Inspection Cover
PM Parking Meter uic Unidentified Inspection Cover
RPO  Refiector Post FENCES & WALLS UTR  Unable To Raise
RS Road Sign BW Block Wall wic Water Inspection Cover
sl Sign BRP  Brick Pier WM Water Meter
STN  Survey Station BRTW  Brick Retaining Wall WWO  Water Wash Out
Tap Attached to WallBuilding etc  BRW  Brick Wall WSV Water Stop Valve
TCB  Telephone Call Box BWF  Barbed Wire Fence
L Traffic Light CBF Close Board Fence
TLCB  Traffic Light Control Box CIF Corrugated Iron Fence  SURFACES
P Telegraph Pole CLF Chain Link Fence BPav  Brick Paving
TPO  Timber Post CPF Chestnut Paling Fence ~ Conc  Concrete
CRW  Concrete Retaining Wall  CPav  Crazy Paving
PIPES & CABLES cw Concrete Wall CPS Concrete Paving Slabs
CIG Cable In Ground CWF  Chicken Wire Fence FB Flower / Shrub Border
DBC  Directly Buried Cable DIL Dilapidated KFC  Kidney Flint Cobbles
DPt [E)oév?) r?e HR Hand Rail T Ties
eol na O Irace IWF Interwoven Fence Tmac  Tarmac
FWP . Foul Waler Pipe F Latice Fence TPay  Tectle Paving
GP Gas Pipe

MF Miscellaneous Fence TS Trench Scar

ONV Outlet Not Visible VRE  Metal Raing Fence

PIG Pipe In Ground

i n OBF Open Board Fence
ngp Sg:dwﬁ;r Pipe PCF Post& Chain Fence MEASUREMENTS
SVP  Soil Vent Pipe PNF Panel Fence d Dgplh {m)
UTS  Unable To Survey PRF Post & Rail Fence 2 Diameter (!'nm)
UTT  Unable To Trace PWF  Post& Wire Fence Ext@  Extemal Diameter (mm)
VP Vent Pipe RTW  Retaining Wall H Object Height (m)
WP Waste Pipe STW  Stone Wall

SRTW  Stone Retaining Wall
WMF  Wire Mesh Fence

Linetype Key:

UTILITY KEY

FW s—————— Foul Drainage

—— — —FW—— Foul Drainage (Assumed)

W = Storm Drainage
——SW—— Storm Drainage (Assumed)
—C\\ e— Combined Drainage

— — c—C— Combine Drainage (Assumed)
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Mavern House
Proposed Storm

N

File: Mavern Drainage - Jul 2026.pfd

etwork: Storm Network

TN
21/07/2026

Page 1

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 2 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
Cv 0.750 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules  x
Maximum Rainfall (mm/hr) 50.0
Adoptable Manhole Type
Max Width (mm) Diameter (mm) Max Width (mm) Diameter (mm)
374 1200 749 1500
499 1350 900 1800
>900 Link+900 mm
Max Depth (m) Diameter (mm) Max Depth (m) Diameter (mm)
1.500 1050 99.999 1200
Circular Link Type
Shape Circular Barrels 1 Auto Increment (mm) 75 Follow Ground x
Available Diameters (mm)
100 150
Nodes
Name Area TofE Cover Diameter Width Easting Northing Depth
(ha) (mins) Level (mm) (mm) (m) (m) (m)
(m)
S1 0.006 46.325 450 388724.146 165805.359 0.700
ExMh20 0.005 46.350 675 450 388722.506 165797.721 1.100
S2 0.003 45.850 450 388727.984 165799.477 0.750
S3 0.002 45.810 450 388730.425 165801.436 0.810
S4 45.800 450 388729.873 165803.768 0.900
Jct 0.011 45.500 388736.463 165811.588 0.875
S5 45.450 450 388737.807 165813.183  0.850
RE20 0.006 45.700 150 388725.714 165817.172 0.700
S6 Control  0.006 45.400 600 388734.510 165822.163 0.900
S7 45.350 450 388734.685 165827.088 0.900
Hw1l 45.200 388740.749 165826.874 0.900
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/hr)
1.000 S1 S2 45.625 45.150 100
2.000 ExMh20 S2 45.250 45.100 150
1.001 S2 S3 45.100 45.000 150
1.002 S3 sS4 45.000 44.900
1.003 S4 Jet 44900 44.625
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.000 2.019 15.9 0.8 0.006 0.0 15 1.045
2.000 1.630 28.8 0.7 0.005 0.0 16 0.681
1.001 1.806 31.9 1.9 0.014 0.0 25 0.996
1.002 2.065 36.5 2.2 0.016 0.0 25 1.140
1.003 1.655 29.3 2.1 0.016 0.0 27 0.964
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Mavern House File: Mavern Drainage - Jul 2026.pfd Page 2
Proposed Storm Network: Storm Network
TN
21/07/2026
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/hr)

1.004 et S5 44,625 44.600
1.005 S5 S6 Control 44.600 44.500
4.000 RE20 S6 Control 45.000 44.500 150
1.006 S6 Control S7 44.500 44.450 100
1.007 S7 Hw1l 44 450 44.300

Name Vel Cap Flow us DS ZArea IAdd Pro Pro

(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)

1.004 1.101 195 3.6 0.027 0.0 44 0.843

1.005 1.027 18.2 3.6 0.027 0.0 45 0.798

4.000 2.249 39.7 0.8 0.006 0.0 15 0.896

1.006 6.1 5.1 0.039 0.0 70 0.866

1.007 1216 9.5 5.1 0.039 0.0 52 1.235

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)
1.000 100 Circular 46.325 45.625 45.850 45.150
2.000 150 Circular 46.350 45.250 45.850 45.100
1.001 150 45,850 45.100 45.810 45.000
1.002 45.810 45.000 45.800 44.900
1.003 45.800 44.900 45,500 44.625
1.004 45,500 44.625 45.450 44.600
1.005 45.450 44.600 45.400 44.500
4.000 150 Circular 45.700 45.000 45.400 44.500
1.006 100 45.400 44.500 45.350 44.450
1.007 45.350 44.450 45.200 44.300
Link us Dia Width Node MH DS Dia Node MH
Node (mm) (mm) Type Type Node (mm) Type Type
1.000 S1 450 S2 450
2.000 ExMh20 675 450 S2 450
1.001 S2 450 S3 450
1.002 S3 450 sS4 450
1.003 sS4 450 Jet Junction
1.004 Jct Junction S5 450
1.005 S5 450 S6 Control 600
4.000 RE20 150 S6 Control 600
1.006 S6 Control 600 S7 450
1.007 S7 450 Hw1l Junction

Manhole Schedule

Node Easting Northing CL Depth Dia Width Connections Link IL Dia
(m) (m) (m) (m) (mm) (mm) (m)  (mm)
S1 388724.146 165805.359 46.325 0.700 450

0 | 1.000 45.625 100
ExMh20 388722.506 165797.721 46.350 1.100 675 450

0 | 2.000 45.250 150
S2 388727.984 165799.477 45.850 0.750 450 2 2.000 45.100 150

/@ﬂu 2 | 1.000 45.150 100
4

0 | 1.001 45.100 150

[ERN
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i & Mavern House File: Mavern Drainage - Jul 2026.pfd Page 3
z—cfvo Proposed Storm Network: Storm Network
W ™
21/07/2026

Manhole Schedule

Node Easting Northing CL Depth Dia Width Connections Link IL Dia
(m) (m) (m) (m)  (mm) (mm) (m)  (mm)
S3 388730.425 165801.436 45.810 0.810 450 1| 1.001 45.000 150

1.002 45.000
sS4 388729.873 165803.768 45.800 0.900 450 1| 1.002 44.900
1.003 44.900
Jet 388736.463 165811.588 45.500 0.875 1| 1.003 44.625
1.004 44.625
S5 388737.807 165813.183 45.450 0.850 450 1| 1.004 44.600
0 | 1.005 44.600

RE20 388725.714 165817.172 45.700 0.700 150

4.000 45.000 150
4.000 44.500 150
1.005 44.500

S6 Control  388734.510 165822.163 45.400 0.900 600

N = | O

1.006 44.500 100

5
;
/
b
~
4
>

S7 388734.685 165827.088 45.350 0.900 450 1 1.006 44.450 100
1.007 44.450
Hw1 388740.749 165826.874 45.200 0.900 1 1.007 44.300
1—0
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed  Detailed Starting Level (m)

Rainfall Events  Singular Skip Steady State  x Check Discharge Rate(s) x
Summer CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume x

Winter CV  1.000 Additional Storage (m¥ha) 0.0

Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

Return Period Climate Change Additional Area Additional Flow Return Period Climate Change Additional Area Additional Flow
(vears) (CC%) (A %) (Q%) (vears) (cC%) (A %) (Q%)

2 0 0 0 100 0 0 0

30 45 0 0 100 45 0 0

Node S6 Control Online Orifice Control

Flap Valve x Design Depth (m) 0.800 Discharge Coefficient 0.600
Replaces Downstream Link  x Design Flow (I/s) 2.7
Invert Level (m) 44.500 Diameter (m) 0.038
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i & Mavern House File: Mavern Drainage - Jul 2026.pfd Page 4
z-*/o Proposed Storm Network: Storm Network
\ A ™
21/07/2026
Node Jct Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 45.200 Slope (1:X) 1000.0
Side Inf Coefficient (m/hr) 0.00000 Time to half empty (mins) Depth (m) 0.150
Safety Factor 2.0 Width (m) 6.100 Inf Depth (m)
Porosity 0.20 Length (m) 10.000
Node Jct Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 44.900
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins) 41
Depth Area Inf Area Depth Area Inf Area Depth Area Inf Area
(m) (m?)  (m?) (m) (m?) (m?) (m) (m?)  (m?)
0.000 31.8 0.0 0.300 31.8 0.0 0.301 0.0 0.0

Other (defaults

Entry Loss (manhole) 0.250 Entry Loss (junction) 0.000 Apply Recommended Losses  x
Exit Loss (manhole) 0.250 Exit Loss (junction) 0.000 Flood Risk (m) 0.300
Rainfall

Event Peak Average Event Peak Average

Intensity Intensity Intensity Intensity

(mm/hr) (mm/hr) (mm/hr) (mm/hr)

2 year 15 minute summer 98.475 27.865 30 year +45% CC 15 minute summer 388.583  109.956
2 year 15 minute winter 69.105 27.865 30 year +45% CC 15 minute winter 272.690 109.956
2 year 30 minute summer 62.766 17.761 30 year +45% CC 30 minute summer 251.253 71.096
2 year 30 minute winter 44.046 17.761 30 year +45% CC 30 minute winter 176.318 71.096
2 year 60 minute summer 41.624 11.000 30 year +45% CC 60 minute summer 166.664 44.045
2 year 60 minute winter 27.654 11.000 30 year +45% CC 60 minute winter 110.728 44.045
2 year 120 minute summer 29.515 7.800 30 year +45% CC 120 minute summer 102.537 27.098
2 year 120 minute winter 19.609 7.800 30 year +45% CC 120 minute winter 68.123 27.098
2 year 180 minute summer 24.202 6.228 30 year +45% CC 180 minute summer 79.258 20.396
2 year 180 minute winter 15.732 6.228 30 year +45% CC 180 minute winter 51.519 20.396
2 year 240 minute summer 19.885 5.255 30 year +45% CC 240 minute summer 63.127 16.683
2 year 240 minute winter 13.211 5.255 30 year +45% CC 240 minute winter 41.940 16.683
2 year 360 minute summer 15.825 4.072 30 year +45% CC 360 minute summer 48.917 12.588
2 year 360 minute winter 10.287 4.072 30 year +45% CC 360 minute winter 31.797 12.588
2 year 480 minute summer 12.723 3.362 30 year +45% CC 480 minute summer 38.998 10.306
2 year 480 minute winter 8.453 3.362 30 year +45% CC 480 minute winter 25.909 10.306
2 year 600 minute summer 10.542 2.883 30 year +45% CC 600 minute summer 32.196 8.806
2 year 600 minute winter 7.203 2.883 30 year +45% CC 600 minute winter 21.998 8.806
2 year 720 minute summer 9.463 2.536 30 year +45% CC 720 minute summer 28.843 7.730
2 year 720 minute winter 6.360 2.536 30 year +45% CC 720 minute winter 19.384 7.730
2 year 960 minute summer 7.831 2.062 30 year +45% CC 960 minute summer 23.767 6.259
2 year 960 minute winter 5.188 2.062 30 year +45% CC 960 minute winter 15.744 6.259
2 year 1440 minute summer 5.702 1.528 30 year +45% CC 1440 minute summer 17.186 4.606
2 year 1440 minute winter 3.832 1.528 30 year +45% CC 1440 minute winter 11.550 4.606
2 year 2160 minute summer 4.108 1.135 30 year +45% CC 2160 minute summer 12.109 3.346
2 year 2160 minute winter 2.831 1.135 30 year +45% CC 2160 minute winter 8.343 3.346
2 year 2880 minute summer 3.452 0.925 30 year +45% CC 2880 minute summer 9.899 2.653
2 year 2880 minute winter 2.320 0.925 30 year +45% CC 2880 minute winter 6.653 2.653
2 year 4320 minute summer 2.693 0.704 30 year +45% CC 4320 minute summer 7.252 1.896
2 year 4320 minute winter 1.773 0.704 30 year +45% CC 4320 minute winter 4.776 1.896
2 year 5760 minute summer 2.293 0.587 30 year +45% CC 5760 minute summer 5.851 1.498
2 year 5760 minute winter 1.484 0.587 30 year +45% CC 5760 minute winter 3.787 1.498
2 year 7200 minute summer 2.019 0.515 30 year +45% CC 7200 minute summer 4.934 1.259
2 year 7200 minute winter 1.303 0.515 30 year +45% CC 7200 minute winter 3.184 1.259
2 year 8640 minute summer 1.826 0.466 30 year +45% CC 8640 minute summer 4.302 1.097
2 year 8640 minute winter 1.178 0.466 30 year +45% CC 8640 minute winter 2.776 1.097
2 year 10080 minute summer 1.685 0.430 30 year +45% CC 10080 minute summer 3.847 0.981
2 year 10080 minute winter 1.088 0.430 30 year +45% CC 10080 minute winter 2.483 0.981
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Mavern House
Proposed Storm

File: Mavern Drainage - Jul 2026.pfd
Network: Storm Network

Page 5

TN
21/07/2026
Rainfall

Event Peak Average Event Peak Average

Intensity Intensity Intensity Intensity

(mm/hr) (mm/hr) (mm/hr) (mm/hr)

100 year 15 minute summer 344.007 97.342 100 year +45% CC 15 minute summer 498.811 141.146
100 year 15 minute winter 241.409 97.342 100 year +45% CC 15 minute winter 350.043 141.146
100 year 30 minute summer 224.974 63.660 100 year +45% CC 30 minute summer 326.212 92.307
100 year 30 minute winter 157.876 63.660 100 year +45% CC 30 minute winter 228.920 92.307
100 year 60 minute summer 149.581 39.530 100 year +45% CC 60 minute summer 216.892 57.318
100 year 60 minute winter 99.378 39.530 100 year +45% CC 60 minute winter 144.098 57.318
100 year 120 minute summer 90.550 23.930 100 year +45% CC 120 minute summer 131.297 34.698
100 year 120 minute winter 60.159 23.930 100 year +45% CC 120 minute winter 87.231 34.698
100 year 180 minute summer 69.973 18.007 100 year +45% CC 180 minute summer 101.461 26.109
100 year 180 minute winter 45.485 18.007 100 year +45% CC 180 minute winter 65.953 26.109
100 year 240 minute summer 55.921 14.778 100 year +45% CC 240 minute summer 81.085 21.428
100 year 240 minute winter 37.152 14.778 100 year +45% CC 240 minute winter 53.871 21.428
100 year 360 minute summer 43.705 11.247 100 year +45% CC 360 minute summer 63.372 16.308
100 year 360 minute winter 28.409 11.247 100 year +45% CC 360 minute winter 41.193 16.308
100 year 480 minute summer 35.086 9.272 100 year +45% CC 480 minute summer 50.875 13.445
100 year 480 minute winter 23.310 9.272 100 year +45% CC 480 minute winter 33.800 13.445
100 year 600 minute summer 29.123 7.966 100 year +45% CC 600 minute summer 42.228 11.550
100 year 600 minute winter 19.899 7.966 100 year +45% CC 600 minute winter 28.853 11.550
100 year 720 minute summer 26.202 7.022 100 year +45% CC 720 minute summer 37.992 10.182
100 year 720 minute winter 17.609 7.022 100 year +45% CC 720 minute winter 25.533 10.182
100 year 960 minute summer 21.732 5.723 100 year +45% CC 960 minute summer 31.512 8.298
100 year 960 minute winter 14.396 5.723 100 year +45% CC 960 minute winter 20.874 8.298
100 year 1440 minute summer 15.727 4.215 100 year +45% CC 1440 minute summer 22.805 6.112
100 year 1440 minute winter 10.570 4.215 100 year +45% CC 1440 minute winter 15.326 6.112
100 year 2160 minute summer 11.006 3.042 100 year +45% CC 2160 minute summer 15.958 4.410
100 year 2160 minute winter 7.583 3.042 100 year +45% CC 2160 minute winter 10.996 4.410
100 year 2880 minute summer 8.907 2.387 100 year +45% CC 2880 minute summer 12.916 3.462
100 year 2880 minute winter 5.986 2.387 100 year +45% CC 2880 minute winter 8.680 3.462
100 year 4320 minute summer 6.390 1.671 100 year +45% CC 4320 minute summer 9.265 2.422
100 year 4320 minute winter 4.208 1.671 100 year +45% CC 4320 minute winter 6.102 2.422
100 year 5760 minute summer 5.060 1.295 100 year +45% CC 5760 minute summer 7.337 1.878
100 year 5760 minute winter 3.275 1.295 100 year +45% CC 5760 minute winter 4.749 1.878
100 year 7200 minute summer 4.179 1.066 100 year +45% CC 7200 minute summer 6.060 1.546
100 year 7200 minute winter 2.697 1.066 100 year +45% CC 7200 minute winter 3.911 1.546
100 year 8640 minute summer 3.574 0.912 100 year +45% CC 8640 minute summer 5.182 1.322
100 year 8640 minute winter 2.306 0.912 100 year +45% CC 8640 minute winter 3.344 1.322
100 year 10080 minute summer 3.139 0.801 100 year +45% CC 10080 minute summer 4.551 1.161
100 year 10080 minute winter 2.026 0.801 100 year +45% CC 10080 minute winter 2.937 1.161
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Mavern House
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File: Mavern Drainage - Jul 2026.pfd Page 6
Network: Storm Network
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21/07/2026

Results for 2 year Critical Storm Duration. Lowest mass balance: 99.69%

Node Event

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 winter

15 minute summer
15 minute summer

Link Event
(Upstream Depth)
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 winter
15 minute summer

S1

us

Node
S1
ExMh20
S2
S3
S4
Jct
S5
RE20
S6 Control
S7
Hwl

us
Node

ExMh20

S2
S3
sS4
Jct
S5
RE
S6
S7

20
Control

Link

1.000
2.000
1.001
1.002
1.003
1.004
1.005
4.000
1.006

Peak Level Depth Inflow Node Flood Status
(mins)  (m) (m) (i/s)  Vol(m?) (md)
10 45.642 0.017 1.0 0.0027 0.0000 OK
11 45.267 0.017 0.8 0.0053 0.0000 OK
10 45.129 0.029 2.3 0.0046 0.0000 OK
10 45.029 0.029 2.6 0.0046 0.0000 OK
11 44.930 0.030 2.6 0.0048 0.0000 OK
15 44906 0.281 4.3 0.1857 0.0000
15 44.905 0.305 3.2 0.0485 0.0000
10 45.016 0.016 1.0 0.0003 0.0000 OK
14 44906 0.406 3.4 0.1148 0.0000
15 44.480 0.030 1.8 0.0048 0.0000 OK
15 44.330 0.030 1.8 0.0000 0.0000 OK
DS Outflow Velocity Flow/Cap Link Discharge
Node (1/s) (m/s) Vol (m3) Vol (m?)
S2 1.0 1.101 0.062 0.0062
S2 0.8 0.471 0.028 0.0100
S3 2.3 0.948 0.071  0.0075
S4 2.6 1.044 0.070  0.0059
Jct 2.6 0.563 0.088 0.1028
S5 3.2 0.744 0.164 0.0367
S6 Control 2.3 0.270 0.125 0.1684
S6 Control 1.0 0.299 0.025  0.0942
S7 1.8 0.745 0.299 0.0121
Hwl 1.8 0.924 0.191 0.0120 2.8

1.007
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Results for 30 year +45% CC Critical Storm Duration. Lowest mass balance: 99.69%

Node Event

15 minute summer
15 minute summer
60 minute summer
120 minute summer
120 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer

Link Event
(Upstream Depth)
15 minute summer
15 minute summer
60 minute summer
120 minute summer
120 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer

S1

us

Node
S1
ExMh20
S2
S3
S4
Jct
S5
RE20
S6 Control
S7
Hwl

us
Node

ExMh20

S2
S3
S4
Jct
S5
RE
S6
S7

20
Control

Peak Level Depth Inflow Node Flood Status
(mins)  (m) (m) (i/s) Vol (m?®)  (m?)
10 45.660 0.035 3.8 0.0055 0.0000 OK
10 45.284 0.034 3.2 0.0102 0.0000 OK
45 45.167 0.067 5.8 0.0106 0.0000 OK
80 45.169 0.169 4.4  0.0269 0.0000
78 45.167 0.267 6.1 0.0425 0.0000
49 45.162 0.537 12.4 7.9446 0.0000
49 45.162 0.562 3.9 0.0894 0.0000
49 45.161 0.161 2.5 0.0029 0.0000
49 45.161 0.661 5.0 0.1871 0.0000
49 44.485 0.035 2.4 0.0055 0.0000 OK
49 44334 0.034 2.4 0.0000 0.0000 OK
Link DS Outflow Velocity Flow/Cap Link Discharge
Node (1/s) (m/s) Vol (m?) Vol (m3)
1.000 S2 3.8 1.602 0.238 0.0165
2.000 S2 3.2 0.655 0.110 0.0284
1.001 S3 5.8 1.259 0.182  0.0394
1.002 sS4 6.1 1.032 0.167 0.0422
1.003 Jct 3.8 0.463 0.130 0.1800
1.004 S5 3.9 0.585 0.198 0.0367
1.005 S6 Control -2.3 0.253 -0.128 0.1684
4.000 S6 Control 2.5 0.287 0.063 0.1780
1.006 S7 2.4 0.797 0.389 0.0147
1.007 Hwl 2.4 0.992 0.248 0.0145 17.2
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Results for 100 year Critical Storm Duration. Lowest mass balance: 99.69%

Node Event

15 minute summer
15 minute summer
15 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer

Link Event
(Upstream Depth)
15 minute summer
15 minute summer
15 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer
60 minute summer

us

Node
S1
ExMh20
S2
S3
S4
Jct
S5
RE20
S6 Control
S7
Hwl

us

Node
S1
ExMh20
S2
S3
sS4
Jct
S5
RE20
S6 Control
S7

Link

1.000
2.000
1.001
1.002
1.003
1.004
1.005
4.000
1.006

Peak Level Depth Inflow Node Flood Status
(mins)  (m) (m) (i/s)  Vol(m?) (md)
10 45.658 0.033 3.4 0.0052 0.0000 OK
10 45.282 0.032 2.8 0.0096 0.0000 OK
10 45.158 0.058 7.9 0.0092 0.0000 OK
48 45.126 0.126 5.9 0.0200 0.0000 OK
48 45.126 0.226 6.0 0.0359 0.0000
48 45.123 0.498 10.8 6.7492 0.0000
47 45.123 0.523 3.8 0.0831 0.0000
47 45122 0.122 2.2 0.0022 0.0000 OK
47 45.122 0.622 4.4 0.1759 0.0000
48 44.484 0.034 2.3 0.0054 0.0000 OK
48 44.333 0.033 2.3 0.0000 0.0000 OK
DS Outflow Velocity Flow/Cap Link Discharge
Node (1/s) (m/s) Vol (m3) Vol (m?)
S2 3.4 1.555 0.213 0.0152
S2 2.8 0.635 0.097 0.0258
S3 7.8 1.290 0.245  0.0206
S4 6.0 1.144 0.165  0.0400
Jct 5.4 0.472 0.184 0.1800
S5 3.8 0.569 0.195 0.0367
S6 Control 2.1 0.264 0.116 0.1684
S6 Control 2.2 0.289 0.055  0.1665
S7 2.3 0.790 0.376  0.0143
Hwl 2.3 0.983 0.240 0.0141 15.3

1.007

Flow+ v14.0 Copyright © 1988-2026 Causeway Technologies Ltd




Mavern House File: Mavern Drainage - Jul 2026.pfd Page 9
Proposed Storm Network: Storm Network

TN

21/07/2026

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 99.69%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins)  (m) (m) (I/s) Vol (m3) (m3)

15 minute summer S1 10 45.665 0.040 49 0.0064 0.0000 OK

60 minute winter ExMh20 55 45.348 0.098 2.0 0.0298 0.0000 OK

60 minute winter S2 55 45.348 0.248 5.5 0.0394 0.0000

60 minute winter S3 55 45.348 0.348 6.5 0.0553 0.0000

60 minute winter S4 55 45.348 0.448 6.3 0.0712 0.0000

60 minute winter Jet 55 45.347 0.722 10.7 10.8266 0.0000

60 minute winter S5 55 45.347 0.747 3.1 0.1187 0.0000

60 minute winter RE20 54 45.345 0.345 2.3 0.0062 0.0000

60 minute winter S6 Control 54 45.345 0.845 4.2 0.2392 0.0000

60 minute winter S7 56 44.487 0.037 2.7 0.0059 0.0000 OK

60 minute winter Hwl 56 44.336 0.036 2.7 0.0000 0.0000 OK

Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge

(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m?)
15 minute summer S1 1.000 S2 4.9 1.711 0.307 0.0200
60 minute winter ExMh20 2.000 S2 2.0 0.655 0.069  0.0857
60 minute winter S2 1.001 S3 5.7 1.221 0.177 0.0551
60 minute winter S3 1.002 sS4 6.3 1.097 0.172  0.0422
60 minute winter S4 1.003 Jct 5.5 0.509 0.187  0.1800
60 minute winter Jct 1.004 S5 3.1 0.640 0.158  0.0367
60 minute winter S5 1.005 S6 Control 2.4 0.283 0.134 0.1684
60 minute winter RE20 4.000 S6 Control 2.1 0.301 0.052 0.1780
60 minute winter S6 Control 1.006 S7 2.7 0.823 0.442 0.0161
60 minute winter S7 1.007 Hwil 2.7 1.027 0.282  0.0159 22.3

Flow+ v14.0 Copyright © 1988-2026 Causeway Technologies Ltd




SIMPLE INDEX APPROACH:
SUMMARY TABLE

SE PAP ZHR Wallingford

HRW shall not be liable for any direct or indirect damage claim, loss, cost, expense or liability howsoever arising out of the use or impossibility to use the tools, even when HRW has been
informed of the possibility of the same. The user hereby indemnifies HRW from and against any damage claim, loss, expense or liability resulting from any action taken against HRW that
is related in any way to the use of the tool or any reliance made in respect of the output of such use by any person whatsoever. HRW does not guarantee that the tool's functions meet
the requirements of any person, nor that the tool is free from errors.

SUMMARY TABLE

DESIGN CONDITIONS

Land Use Type

Pollution Hazard Level Low
Pollution Hazard Indices
TSS (0.5
Metals |0.4

Hydrocarbons 0.4

Non-residential parking with infrequent change (e.g.
schools, offices, < 300 traffic movements a day)

SuDS components proposed

Component 1

Pervious pavement (where the pavement is not
designed as an infiltration component)

Component 2 [None

Component 3 [None

SuDS Pollution Mitigation Indices
TSS

Metals

Hydrocarbons

0.7

0.7

SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also checklists
in Appendix B

Groundwater protection type |None

Groundwater protection
Pollution Mitigation
Indices

Tss |0

Metals |0

Hydrocarbons |0

Combined Pollution Mitigation
Indices

TSS

Metals

Hydrocarbons

Acceptability of Pollution

Mitigation
TSS |Sufficient
Metals |Sufficient

Hydrocarbons |Sufficient

0.7
0.6
0.7

Reference to local planning documents should also be made
to identify any additional protection required for sites due to
habitat conservation (see Chapter 7 The SuDS design
process). The implications of developments on or within close
proximity to an area with an environmental designation, such
as a Site of Special Scientific Interest (SSSI), should be
considered via consultation with relevant conservation bodies
such as Natural England




SIMPLE INDEX APPROACH:

SUMMARY TABLE

SE PAP ZHR Wallingford

HRW shall not be liable for any direct or indirect damage claim, loss, cost, expense or liability howsoever arising out of the use or impossibility to use the tools, even when HRW has been
informed of the possibility of the same. The user hereby indemnifies HRW from and against any damage claim, loss, expense or liability resulting from any action taken against HRW that
is related in any way to the use of the tool or any reliance made in respect of the output of such use by any person whatsoever. HRW does not guarantee that the tool's functions meet
the requirements of any person, nor that the tool is free from errors.

SUMMARY TABLE

DESIGN CONDITIONS

Land Use Type

Commercial/lndustrial roofing: Inert materials.

Pollution Hazard Level Very low
Pollution Hazard Indices
TSS (0.3
Metals |0.2
Hydrocarbons |0.05
SuDS components proposed
SuDS components can only be assumed to deliver these
indices if they follow design guidance with respect to
Component 1 |Swale hydraulics and treatment set out in the relevant technical
component chapters of the SuDS Manual. See also checklists
in Appendix B
Component 2 [None
Component 3 [None
SuDS Pollution Mitigation Indices
TSS 0.5
Metals 0.6
Hydrocarbons 0.6
Groundwater protection type |None
Groundwater protection
Pollution Mitigation
Indices
TSS (0
Metals |0
Hydrocarbons |0
Combined Pollution Mitigation
Indices
TSS 0.5|Reference to local planning documents should also be made
Metals 0.6to identify any additional protection required for sites due to
Hydrocarbons 0.6|habitat conservation (see Chapter 7 The SuDS design
process). The implications of developments on or within close
- proximity to an area with an environmental designation, such
Acceptability °f';°," Ll as a Site of Special Scientific Interest (SSSI), should be
itotion considered via consultation with relevant conservation bodies
TSS |Sufficient such as Natural England
Metals |Sufficient
Hydrocarbons |Sufficient
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TEMPORARY CAP MANHOLE
SHAFT DURING
CONSTRUCTION

FLEXIBLE SEAL

MINIMUM INTERNAL  DIMENSION
450mm DIAMETER OR 450mm
x 450mm

WELL COMPACTED BEDDING
MATERIAL USED AS
BACKFILL

EXCAVATION WIDTH VARIES
DEPENDING ON DEPTH

JOINTS BETWEEN BASE
AND SHAFT TO HAVE
WATERPROOF SEALS

GRANULAR BEDDING
MATERIAL

—— ROUND DUCTILE IRON COVER &

QUTLET IL
.V

LOCAL STONE PITCHING ON 150mm MIN. GEN3
CONCRETE BEDBDING AS EROSION CONTROL.
COMBINED AS SINGLE APRON FOR ADJACENT
PIPES

60mm PERMEABLE BLOCK PAVED SURFACE (TO

LANDSCAPE ARCHITECTS SPECIFICATION) WITH JOINT
MATERIAL IN ACCORDANCE WITH BS 7533-13 TABLE A.2

50mm COMPACTED PERMEABLE LAYING COURSE IN
ACCORDANCE WITH BS 7533-13 TABLE A2

300mm MIN.TYPE 3 SUB BASE MATERIAL

SEALED RODDING EYE

FINISHED GROUND LEVEL

AV
K KA

LENGTH OF PIPE CUT TO SUIT

GRANULAR BEDDING

45" BEND

(WITH MIN 0.2 VOIDS RATIO)

FRAME TO BS EN 124:1994 GRADE
B125 SECURED WITH CLIPS SUPPLIED WATERTIGHT STOPPERS TO POLYPROPYLENE OUTFALL TO BE ALIGNED TGO
BLANK OFF INLETS NOT INSPECTION ~ CHAMBER ~ SUIT INCOMING PIPE
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ACCESS RESTRICTED TO 940mm DEEP __250mm MN.
al 350mm DIAMETER OR 595mm DEEP
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% //\\ SUPPORT FINISH FITTING A 45" BEND ON S
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NA 7/2\ POLYPROPYLENE BED IL
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\
)\G()\@()\@@\@@O S \O\@ COARSE GRADED AGGREGATE TO BS7533-13, 4/20 (OR TYPE 3) ) \‘/Q \‘/Q \‘/Q LD%&?@%

oSOTOO
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SO
X
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DIA. 600 ORIFICE FLOW CONTROL CHAMBER
WITH REMOVABLE BOX FILTER

PERFORATED DRAIN/TRENCH DETAIL

(CHAMBER S7 TO HEABWALL Hw1)

\

/Drawing Title
Drainage and SuDs Details

Project

MAVERN CARE HOME

/General Notes /

1. TO BE READ WITH ALL OTHER JDL CONSULTANTS LTD DRAWINGS AND SPECIFICATIONS. THAN 1 METRE AND THE DRAIN INVERT LEVEL IS BELOW FOUNDATION LEVEL, TRENCH FILL SHALL BE OF CONCRETE JDL CONSULTANTS LTD

2. DO NOT SCALE THIS DRAWING. TO ALEVEL EQUAL TO THAT OF THE UNDERSIDE OF THE FOUNDATION. WHERE THE DISTANCE IS GREATER THAN 1000, CIVIL AND STRUCTURAL CONSULTING ENGINEERS

3. ALL BEDDING MATERIAL IS TO BE WELL COMPACTED. THE CONCRETE TRENCH SHALL BE TO A LEVEL AT LEAST 150 BELOW THE UNDERSIDE OF THE FOUNDATION.

4. ALL DIMENSIONS IN MILLIMETRES UNLESS INDICATED OTHERWISE. 10. ALL WORKS TO BE UNDERTAKEN IN ACCORDANCE WITH JDL SPECIFICATION.

5. REFERENCE TO PROPRIETARY GOODS SHALL NOT EXCLUDE OTHERS OF SIMILAR APPROVED QUALITY ANDWHICH 1. ALL PIPE CONNECTIONS TO CHAMBERS TO BE INVERT TO INVERT DUE TO SHALLOW COVER,
COMPLY WITH RELEVANT BRITISH STANDARDS. 12. THE FIRST 300mm OF FILL ABOVE THE CROWN OF THE PIPE IS TO BE LIGHTLY TAMPED BY HAND. MECHANICAL

6. FLEXIBILITY IN DRAINS TO BE OBTAINED AT ALL MANHOLES AND CHAMBERS BY PROVIDING 1 NO. 600 LONG PIPE COMPACTION MAY BE USED ONLY ABOVE THIS LEVEL. 27A Osprey Court, Hawkfield Way, Hawkfield Business
LENGTH IMMEDIATELY OUTSIDE THE MANHOLE OR CHAMBER AT ALL PIPE JUNCTIONS. 13. PIPES LAID IN FIELDS AND FOOTPATHS (INACCESSIBLE BY VEHICLES) AT COVER 0.6 - 3m TO BE CONSTRUCTED PIPE <] park, Bristol, BS14 08B, Tel - 01275 372154

7. ALL PCC SEWER PIPES TO BE EXTRA STRENGTH QUALITY. BEDDING DETAIL 1 (CLASS S); COVER LESS THAN 0.6m TO BE PIPE BEDDING DETAIL 2 (CONCRETE PROTECTION). PO1 | 21.07.26 |FIRST ISSUE TN | NB E-mail - jdi@jdiconsultants.co.uk

8. BRANCH CONNECTIONS TO BE VIA A 45 DEG. OBLIQUE JUNCTIONS BRANCH WHERE POSSIBLE. 14. PIPES LAID IN ROADS AT MIN. 1.2m COVER TO BE AS PIPE BEDDING DETAIL 1 (CLASS S) AND PIPES CONSTRUCTED B - B - [ ] 15tFicor, 200 Tower Bridge Road, London. SEI 2UN. .
WHERE THE DISTANCE TO A DRAIN TRENCH FROM THE OUTSIDE FACE OF A FOUNDATION OR EXTERNAL WALL ISLESS ~ ABOVE 1.2m TO BE AS PIPE BEDDING DETAIL 2 (CONCRETE PROTECTION). ) Qev Date | Revision Description By Cy \Rev Date | Revision Description By Cw q Tel - 0203 7275 380 E-mall - jdi@idiconsultantscouk ) \_

T
Drawn By Checked By Approved By  Date Drawn Project No

TN |[NB NB ||3/|0/25 24390

Scale

NTS

Project Originator | Volume | Level | Type Role |

64390-| JDL - XX- XX- DR- E

Number

03

R

1 [z
¢



AutoCAD SHX Text
REVETMENT HEADWALL DETAIL (PLAN)

AutoCAD SHX Text
REVETMENT HEADWALL DETAIL (END-ON VIEW)

AutoCAD SHX Text
LOCAL STONE PITCHING ON 150mm MIN. GEN3 CONCRETE BEDDING AS EROSION CONTROL. COMBINED AS SINGLE APRON FOR ADJACENT PIPES

AutoCAD SHX Text
OUTFALL TO BE ALIGNED TO SUIT INCOMING PIPE

AutoCAD SHX Text
250mm MIN.

AutoCAD SHX Text
OUTLET IL

AutoCAD SHX Text
BED IL

AutoCAD SHX Text
LOCAL STONE PITCHING ON 150mm MIN. GEN3 CONCRETE BEDDING AS EROSION CONTROL. COMBINED AS SINGLE APRON FOR ADJACENT PIPES

AutoCAD SHX Text
SEALED RODDING EYE

AutoCAD SHX Text
FINISHED GROUND LEVEL

AutoCAD SHX Text
100 THICK CONCRETE GEN3

AutoCAD SHX Text
LENGTH OF PIPE CUT TO SUIT

AutoCAD SHX Text
GRANULAR BEDDING

AutoCAD SHX Text
45° BEND

AutoCAD SHX Text
SEALED RODDING EYE

AutoCAD SHX Text
CONNECTION TO INSPECTION CHAMBER

AutoCAD SHX Text
PLAN

AutoCAD SHX Text
MAIN FLOW

AutoCAD SHX Text
MAIN FLOW

AutoCAD SHX Text
HEAVIEST FLOW SHOULD ALWAYS BE DIRECTED THROUGH MAIN CHANNEL

AutoCAD SHX Text
POLYPROPYLENE INSPECTION  CHAMBER - 100mm INLET  940mm DEEP 595mm DEEP

AutoCAD SHX Text
WATERTIGHT STOPPERS TO BLANK OFF INLETS NOT REQUIRED

AutoCAD SHX Text
WHERE CHAMBERS ARE POSITIONED ON 90°CORNERS ALWAYS USE THE MAIN CHANNEL BY FITTING A 45° BEND ONINLET AND OUTLET

AutoCAD SHX Text
SITED IN DRIVEWAYS / HARD LANDSCAPED AREAS SUBJECT TO LIGHT VEHICLE LOADING 

AutoCAD SHX Text
ROUND DUCTILE IRON COVER & FRAME TO BS EN 124:1994 GRADE B125 SECURED WITH CLIPS SUPPLIED

AutoCAD SHX Text
225mm DEEP CONCRETE  PLINTH TO SUPPORT FINISH

AutoCAD SHX Text
POLYPROPYLENE INSPECTION  CHAMBER  940mm DEEP 595mm DEEP MAX 1000mm DEEP

AutoCAD SHX Text
WELL COMPACTED BEDDING  MATERIAL USED AS BACKFILL EXCAVATION WIDTH VARIES DEPENDING ON DEPTH

AutoCAD SHX Text
PLASTIC ACCESS CHAMBER 450mm Dia. MAX 2.0m DEEP (NON ENTRY)

AutoCAD SHX Text
TEMPORARY CAP MANHOLE SHAFT DURING CONSTRUCTION

AutoCAD SHX Text
JOINTS BETWEEN BASE AND SHAFT TO HAVE WATERPROOF SEALS

AutoCAD SHX Text
GRANULAR BEDDING MATERIAL

AutoCAD SHX Text
ACCESS RESTRICTED TO 350mm DIAMETER OR 300mm x 300mm

AutoCAD SHX Text
FLEXIBLE SEAL

AutoCAD SHX Text
MINIMUM INTERNAL DIMENSION 450mm DIAMETER OR 450mm x 450mm

AutoCAD SHX Text
HARDSTANDING WITH PERMAVOID TANK VEHICLE LOADING SUBJECT TO HARDSTANDING SPECIFICATION

AutoCAD SHX Text
COARSE GRADED AGGREGATE TO BS7533-13, 4/20 (OR TYPE 3)

AutoCAD SHX Text
PERMEABLE PAVEMENT (SEE PAVEMENT OPTIONS)

AutoCAD SHX Text
FORMATION LEVEL

AutoCAD SHX Text
TERRAM 1000 PERMEABLE GEOTEXTILE (OR SIMILAR APPROVED)

AutoCAD SHX Text
2No. LAYERS OF 150mm THICK POLYPIPE PERMAVOID MODULAR 150mm THICK POLYPIPE PERMAVOID MODULAR SUB-BASE  REPLACEMENT AND INFILTRATION SYSTEM REPLACEMENT AND INFILTRATION SYSTEMREPLACEMENT AND INFILTRATION SYSTEM

AutoCAD SHX Text
40mm DRAIN ASPHALT 10 (OR SIMILAR APPROVED)

AutoCAD SHX Text
80mm DRAIN ASPHALT 20 (OR SIMILAR APPROVED)

AutoCAD SHX Text
300mm MIN.TYPE 3 SUB BASE MATERIAL  (WITH MIN 0.2 VOIDS RATIO)

AutoCAD SHX Text
PERMEABLE ASPHALT SURFACING - OPTION 1 (PERMEABLE CONSTRUCTION SYSTEM  2.0% CBR) LIGHT VEHICLES ONLY

AutoCAD SHX Text
TERRAM 1000 GEOTEXTILE  (OR SIMILAR APPROVED)

AutoCAD SHX Text
PERMEABLE BLOCK PAVEMENT - OPTION 2 (PERMEABLE CONSTRUCTION SYSTEM  2.0% CBR) LIGHT VEHICLES ONLY

AutoCAD SHX Text
TERRAM 1000  GEOTEXTILE  (OR SIMILAR APPROVED)

AutoCAD SHX Text
SEPARATION GEOTEXTILE 

AutoCAD SHX Text
60mm PERMEABLE BLOCK PAVED SURFACE (TO LANDSCAPE ARCHITECTS SPECIFICATION) WITH JOINT MATERIAL IN ACCORDANCE WITH BS 7533-13 TABLE A.2

AutoCAD SHX Text
50mm COMPACTED PERMEABLE LAYING COURSE IN ACCORDANCE WITH BS 7533-13 TABLE A.2

AutoCAD SHX Text
300mm MIN.TYPE 3 SUB BASE MATERIAL  (WITH MIN 0.2 VOIDS RATIO)

AutoCAD SHX Text
TERRAM 1000 PERMEABLE GEOTEXTILE (OR SIMILAR APPROVED)

AutoCAD SHX Text
PERMEABLE  PAVEMENT SUB BASE DRAIN

AutoCAD SHX Text
TERRAM 1000 PERMEABLE GEOTEXTILE (OR SIMILAR APPROVED)

AutoCAD SHX Text
PERFORATED PIPE, SMOOTH BORE AND SLOTTED ONLY, WRAPPED ALL ROUND IN A SEPARATION GEOTEXTILE TERRAM 1000 OR SIMILAR

AutoCAD SHX Text
TERRAM 1000 GEOTEXTILE  (OR SIMILAR APPROVED) LAID OVER THE FILTER TRENCH

AutoCAD SHX Text
TERRAM 1000 GEOTEXTILE  (OR SIMILAR APPROVED) LAID OVER THE FILTER TRENCH

AutoCAD SHX Text
EGL

AutoCAD SHX Text
PERFORATED PIPE, SMOOTH BORE AND SLOTTED ONLY, WRAPPED ALL ROUND IN A SEPARATION GEOTEXTIL TERRAM 1000 OR SIMILAR

AutoCAD SHX Text
PERFORATED DRAIN/TRENCH DETAIL (CHAMBER S7 TO HEADWALL Hw1)

AutoCAD SHX Text
700

AutoCAD SHX Text
300

AutoCAD SHX Text
1000

AutoCAD SHX Text
600

AutoCAD SHX Text
DIA. 600 ORIFICE FLOW CONTROL CHAMBER WITH REMOVABLE BOX FILTER


Appendix D:
Wessex Water Mapping

Page 22 of 22




Wessex Water Network Map

7803

225

Mavern House

(Nursing Home)

Y Y
. Y

4'\
vl
‘
. \
\
\
\
s
.

Reproduced from the Ordnance Survey map with the permission of the Controller of His Majesty’s Stationery Office. © Crown copyright and database rights (2026) OS AC0000848304

plot its exact position prior to commencing works or purchase. If you are proposing to build over or near Wessex Water’s apparatus you should contact the Developer Services Team,

tel: 01225 526333 or e-mail: de
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